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4 HYDRAULIC MODEL DETAILS
4.2

BLESSINGTON MODEL

4.2.1

General Hydraulic Model Information

(1) Introduction:
The Eastern CFRAM Flood Risk Review (IBE0600Rp0027 flood Risk Review) highlighted Blessington as
an Area for Further Assessment for fluvial flooding based on a review of historic flooding and the extents
of flood risk determined during the PFRA.
The Blessington model represents a number of minor watercourses in the upper Liffey catchment that
affect the Blessington AFA and which discharge directly to Pollaphuca Reservoir namely the Newtown
Park, Little Newtown and Deerpark watercourses. The total catchment area is just over 8 km2.
There are no gauging stations available within the modelled catchment and no NAM models have been
developed for the catchment due to its size and as there is no gauged data upon which to calibrate the
model. As such the index flood flow was initially estimated using the IH 124 catchment descriptor based
estimation method.
All of the watercourses within this model have been designated as HPW, and so have been modelled as
1D-2D using the MIKE suite of software. Channel markers have been located at the right and left banks of
all cross sections. Flow within these markers is calculated by the 1D model component; however when the
water level rises sufficiently to meet the bank markers flow can enter the 2D domain which represents the
floodplain.
It should be noted that the downstream extent of the Little Newtown watercourse has been modelled in 2D
only as the channel is not well defined after the watercourse flows into a pond. This is discussed further in
section 4.2.6(1).
(2) Model Reference:

HA09_BLES9

(3) AFAs included in the model:

Blessington

(4) Primary Watercourses / Water Bodies (including local names):
Reach ID

Name

09DPAR1

Deerpark Watercourse

09NWPK

Newtown Park Watercourse

09NWPK_A2

Newtown Park Culvert

09LTNT

Little Newtown Watercourse
Pollaphuca Reservoir

1

Note the Reach ID for the Deerpark watercourse was changed from 09DPRK to 09DPAR between receipt of draft and final survey deliverables.

2

Additional survey data (as discussed in section 4.2.2(9)) identified culverts constructed in March 2013 connected to the Newtown Park watercourse.

The layout of these culverts is shown in Figure 4.2.2 and Figure 4.2.9.
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(5) Software Type (and version):
(a) 1D Domain:
MIKE 11 (2012)

(b) 2D Domain:
MIKE 21 - Rectangular Mesh

(c) Other model elements:
MIKE FLOOD (2012)

(2012)

4.2.2

Hydraulic Model Schematisation

(1) Map of Model Extents:

Figure 4.2.1: Blessington Model Overview
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Figure 4.2.2: Blessington AFA Extent
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Figure 4.2.1 and Figure 4.2.2 illustrate the extent of the modelled catchment, river centre line, HEP
locations and AFA extents as applicable. The catchment contains 3 Upstream Limit HEPs, 1 Downstream
Limit HEP and 2 Trib HEPs. The catchment does not contain any Gauging Station or Intermediate HEPs.
(2) x-y Coordinates of River (Upstream extent):
Table 4.2.1: x-y Coordinates of River
River Name
09DPAR
09NWPK
09NWPK_A
09LTNT

Deerpark
Newtown Park
Newtown Park
Culvert
Little Newtown

x
297635

y
215656.5

296178.5

215262.5

296833

214739

296374

214294.5
7.1 km (approx.)

(3) Total Modelled Watercourse Length:
0 km

(4) 1D Domain only Watercourse Length:

(5) 1D-2D Domain

7.1 km

Watercourse Length:

(approx.)

Rectangular / 5 metres / 12 km2

(6) 2D Domain Mesh Type / Resolution / Area:
(7) 2D Domain Model Extent:
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Figure 4.2.3: 2D Model Grid
Figure 4.2.3 illustrates the modelled extents and the general topography of the catchment.
Figure 4.2.4 shows an overview drawing of the model schematisation. Figure 4.2.5 and Figure 4.2.6 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 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 4.2.3(1), along with the location and extent of the links
between the 1D and 2D models.
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Figure 4.2.4: Model Schematisation Overview

Figure 4.2.5: Detailed Area of Model Schematisation showing Critical Structures
IBE0600Rp0027

4.2-8

F03

Eastern CFRAM Study

HA09 Hydraulics Report ‐ DRAFT FINAL

Figure 4.2.6: Detailed Area of Model Schematisation showing Critical Structures
(8) Survey Information
(a) Survey Folder Structure:
First Level Folder

Second Level Folder

Third Level Folder

Murphy_E09_M09_WP4_120501_09NWPK

GIS and Floodplain

Flood Defence Register

Blessington

Photos

Floodplain Photos and

Murphy – Surveyor Name

Shapefiles

E09 – Eastern CFRAM Study Area, Hydrometric

Structure Register

Area 09

Surveyed Cross Section

M09 – Model Number 9

Lines

WP4 – Work Package 4

Photos

120501 – Date Issued (1st May 2012)

Videos

09NWPK – River Reference

Photos (Naming
convention is in the
format of Cross-Section
ID and orientation upstream, downstream,
left bank or right bank)
IBE0600Rp0027
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(b) Survey Folder References:
Reach ID
Name

File Ref.

09DPAR

Deerpark Watercourse

Murphy_E09_M09_WP4_120830_09DPRK

09NWPK

Newtown Park

Murphy_E09_M09_WP4_120501_09NWPK

Watercourse
09NWPK_A

Newtown Park Culvert

Murphy_E09_M09_WP4_130419_09NWPK_A

09LTNT

Little Newtown

Murphy_E09_M09_WP4_120801_09LTNT

Watercourse
(9) Survey Issues:
The original survey deliverables for the Newtown Park watercourse stated that this reach ended at a pond
at section 09NWPK00078 as shown in Figure 4.2.7. However during the site visit for the Flood Risk
Review in June 2011 (IBE0600Rp0001_Flood Risk Review_F02), it was noted that a stream from the
north west flows through Glen Ding Estate and presents significant flood risk, and it was considered likely
that a short open channel in the adjacent field to the east may be connected to the pond, as shown in
Figure 4.2.8.

Newtown Park watercourse

Pond
Glen Ding Estate

09NWPK00078

Figure 4.2.7: Original survey layout of Newtown Park watercourse
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Figure 4.2.8: Open channel in field east of pond
Extra survey data downstream of the pond at section 09NWPK00078 was therefore requested. It was
discovered that the watercourse is culverted from the downstream end of the open channel shown in
Figure 4.2.8, and a culvert survey was carried out to establish the layout of this network.
The approximate culvert alignment in this area is shown in Figure 4.2.9. It was discovered that remedial
works at Glen Ding Estate had been carried out in 2013 consisting of installing twin 600mm pipes to
improve conveyance, with a new inlet weir structure at the western boundary of the estate to allow
overflow from the field to enter this pipe network. Three additional survey sections were also taken of the
open channel downstream of the pond, with section 09NWPK00071I the inlet to the existing culvert which
goes through Glen Ding Estate.
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Figure 4.2.9: Culvert layout on Newtown Park watercourse
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Manholes were lifted where possible in order to complete this culvert survey, and the locations of these
were noted for input into the model as this was considered to be a significant flood mechanism in Glen
Ding Estate.
Another survey issue at Blessington concerned the Deerpark watercourse. Section 09DPAR00131J is the
downstream end of a culvert, and the drawing issued with the survey indicated that the pipe opening
diameter was 600mm. This was questioned as the upstream end was stated to have a diameter of
1400mm, and photographs indicated a structure larger than 600mm as shown in Figure 4.2.10. The report
"Glen Ding Flood Study" by Wicklow County Council states that this culvert has a diameter of 1200mm, so
the decision was taken to assume a diameter of 1200mm based on this report and survey photos.

Figure 4.2.10: 09DPAR00131J
Similarly, the survey drawing delivered for the upstream face of culvert 09DPAR00127I indicated that the
culvert was a pipe of diameter 300mm. This does not appear to be correct based on photographs of the
structure (as shown in Figure 4.2.11) and report "Glen Ding Flood Study" by WCC states that this culvert
has a diameter of 600mm, so the decision was taken to assume a diameter of 600mm for this structure
based on this report and survey photos.
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Figure 4.2.11: 09DPAR00127I
As two structures were found where the culvert dimensions in the issued survey deliverables were
questioned, all culvert dimensions were checked against those in the WCC report "Glen Ding Flood Study"
where available to ensure there was not a global survey error. Correlation between the issued data and
the information in the WCC report was generally found to be good. One significant discrepancy that was
identified involved culvert 09DPAR00202I as shown in Figure 4.2.12, which was described as a 90m long
culvert in the issued data. By contrast this was described as a 58m culvert of 600mm diameter followed by
a 16m culvert of 900mm diameter in the WCC report, with a short section of open channel between the
two culverts. Based on photographs of the area, the layout described in the WCC report was considered to
be more accurate, so this information was used in the model.
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Figure 4.2.12: Location of culvert 09DPAR00202I
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The 2D domain was derived using Lidar data as described in section 2.2.2. Localised post-processing was
carried out at the location of the manhole on Glen Ding Way in order to edit the ground topography to the
cover level of the manhole as surveyed during the culvert survey of the Newtown Park watercourse.
Topographical levels were also adjusted at the inlet to the twin 600mm pipes at the western boundary of
Glen Ding Estate based on construction drawings delivered by WCC. The location of these features is
shown in Figure 4.2.9.

4.2.3

Hydraulic Model Construction

(1) 1D Structures (in-channel along

See Appendix A.2

modelled watercourses):

Number of Bridges and Culverts: 23
Number of Weirs: 0

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.
On the Newtown Park watercourse, culvert 09NWPK00030I lacks sufficient capacity to convey flow during
flood events of 10% AEP or greater.

Figure 4.2.13: Culvert 09NWPK00030I
On the Newtown Park watercourse, the inlet of culvert 09NWPK00071I has insufficient capacity, resulting
in flooding in the field West of Glen Ding Estate during events of 10% AEP or greater.
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Figure 4.2.14: Culvert 09NWPK00071I
On the Little Newtown watercourse, culvert 09LTNT00068I causes flooding upstream during events of
10% AEP or greater due to insufficient capacity.

Figure 4.2.15: Culvert 09LTNT00068I
On the Deerpark watercourse, culvert 09DPAR00223I has insufficient capacity and causes flooding in the
field adjacent to Deerpark Court during events of 10% AEP or greater.
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Figure 4.2.16: Culvert 09DPAR00223I
On the Deerpark watercourse, culvert 09DPAR00154I has insufficient capacity and causes flooding in the
field upstream of Kilmalum Estate during events of 10% AEP or greater.

Figure 4.2.17: Culvert 09DPAR00154I
On the Deerpark watercourse, culvert 09DPAR00118I causes flooding which affects the Kilmalum Road
during events of 10% AEP or greater. Note only the left and centre pipe shown below convey flow.
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Figure 4.2.18: Culvert 09DPAR00118I
On the Deerpark watercourse, the N81 culvert 09DPAR00008I causes a significant restriction to flow
entering Pollaphuca Reservoir so that there is widespread flooding of wetlands upstream during events of
10% AEP or greater.

Figure 4.2.19: Culvert 09DPAR00008I
(2) 1D Structures in the 2D domain

None

(beyond the modelled watercourses):
(3) 2D Model structures:
IBE0600Rp0027
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(4) Defences:
No formal defences
(5) Model Boundaries - Inflows:
Full details of the flow estimates are provided in the Hydrology Report (IBE0600Rp0016_HA09 Hydrology
Report_F01 - Section 4.15 and Appendix D). The boundary conditions implemented in the model are as
follows.
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Table 4.2.2: Model Boundary Conditions

The catchments in this model were originally delineated assuming Newtown Park to be the main
watercourse. As a result, it was necessary to split the lateral inflow acting between HEPs 09_625_U and
09_1876_5_RPS into two separate hydrographs so that this flow could be applied to the Newtown Park
and Deerpark watercourses in the model. This was carried out based on the relative catchment area
contributing to each section of watercourse.

Initial attempts to verify the model in the Glen Ding area proved unsuccessful and suggested that the
design flows for the Newtown Park catchment were considerably overestimated as the 10% AEP model
flood outlines were greater than any observed historical event in this area, even though remedial works in
this area had been incorporated into the model.

Initial flow estimates for the Blessington model were calculated based on IH 124 methodology, and as
described in section 9.2 of the Hydrology Report (IBE0600Rp0016_HA09_Hydrology Report_F01) there is
considerable uncertainty in the estimated design flows as the catchment is ungauged and there is a large
variance between IH 124 and FSU methods. It was decided to utilise an FSU estimation for the Newtown
Park catchment. These flows, which are approximately half of those yielded using the IH 124 estimation,
were tested within the hydraulic model and achieved much greater model verification. IH 124 estimates
were retained for the other sub-catchments within the Blessington model as they were deemed
appropriate for the nature of the small sub-catchments, although limited verification data was available to
validate this.

No adjustments were made to the input hydrograph timing for this model. All input hydrographs peak
within 2 hours of each other, as is expected for a steep, flashy catchment.

Figure 4.2.20 provides an example of the associated upstream hydrograph on the Deerpark Watercourse
at HEP 09_581_U during a 1% AEP fluvial design run.
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Figure 4.2.20: Inflow hydrograph at HEP 09_581_U during 1% AEP fluvial design run
(6) Model Boundaries –

There is a constant water level boundary at the downstream model extent

Downstream Conditions:

of the Deerpark Watercourse where it discharges to Pollaphuca Reservoir
(chainage 3736). A constant water level of 183.6mOD Malin was used as
this is the normal operating level of Pollaphuca Reservoir. The
downstream boundary of the Little Newtown watercourse (chainage
704.198) and the upstream boundary of the Newtown Park Culvert
(chainage 0) are dummy water level boundaries which enable transfer of
flow between the 1D and 2D domains. These boundaries are set to a
value approximately equal to the bed level at the start of the simulation,
however after the simulation has started the initial values are ignored and
the level at these locations vary in time and are determined by dynamic
calculations within the model.

(7) Model Roughness: (see section 3.5.1)
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(a) In-Bank (1D Domain)

Minimum 'n' value: 0.030

Maximum 'n' value: 0.070

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

Minimum 'n' value: N/A

Maximum 'n' value: N/A

(c) MPW/HPW Out-of-Bank

Minimum 'n' value: 0.030

Maximum 'n' value: 0.060

(2D)

(Inverse of Manning's 'M')

(Inverse of Manning's 'M')
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Figure 4.2.21: Map of 2D Roughness (Manning's n)
This map 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. The area
highlighted in green in Figure 4.2.21 was designated as industrial and commercial units in the Corine Land
Cover Map, which has a recommended Manning's n value of 0.014. This was reviewed using Aerial
photography of the area and refined as the area consists of numerous residential properties with areas of
open land in between. A Manning's n value of 0.045 was used for this area, consistent with the value
recommended for discontinuous urban fabric. Null Manning's M values at Pollaphuca Reservoir were
corrected to Manning's n of 0.033.
(d) Examples of In-Bank Roughness Coefficients
Deerpark - 09DPAR00129_DN

IBE0600Rp0027

Deerpark - 09DPAR00253_UP

4.2-24

F03

Eastern CFRAM Study

HA09 Hydraulics Report ‐ DRAFT FINAL

Figure 4.2.22: 09DPAR00129_DN

Figure 4.2.23: 09DPAR00253_UP

Manning's n = 0.035

Manning's n = 0.070

Natural stream - clean, straight, some weeds and

Natural stream - sluggish reach, weedy, deep

stones.

pools.

Newtown Park - 09NWPK00048J_DN

Little Newtown - 09LTNT00128_DN

Figure 4.2.24: 09NWPK00048J_DN

Figure 4.2.25: 09LTNT00128_DN

Manning's n = 0.045

Manning's n = 0.045

Natural stream - clean, winding, some weeds and

Natural stream - clean, winding, some weeds and

stones.

stones.

4.2.4

Sensitivity Analysis

To be completed at Final version.
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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

The floods that hit Dublin, Wicklow and parts of Kildare in October 2011 resulted from
extremely heavy rainfall. In Blessington, the Wicklow Gap was closed and Gardaí
advised motorists not to use the Sally Gap and roads to Valleymount and Lacken.
Roads were also impassable throughout Blessington Village.
The report "Flood Event: Flooding at Blessington, Co. Wicklow on 24th Oct 2011"
describes flooding at a row of unoccupied houses in Glen Ding Estate. This was due
to inundation of surface water drainage, resulting in water coming up through gullies.
The daily rainfall at Blessington (Hempstown) daily station for 23-24th October was
recorded as 100.1mm, which equates to an AEP of approximately 9% using the FSU
Depth Duration Frequency model (FSU WP 1.2 'Estimation of Point Rainfall
Frequencies'). Reports suggest that most of the rain during this event fell within a 6-8
hour period so this rainfall event may have been more extreme than calculated using
the FSU DDF as the only recorded data available is from a daily rainfall station which
has a data recording resolution of 24 hours. As there are no hydrometric gauges
within the model extent, it is difficult to estimate the return period of the flood event
resulting from this rainfall, however it is likely that this event had a magnitude of
approximately 10-20% AEP.
The Flood Event report contains a map of the approximate flood extent outlines at
Glen Ding Estate for this event, as shown in Figure 4.2.26. A direct comparison
between this outline and an outline from the model is not possible as remedial work
was carried out at the Estate in early 2013 and these works are represented within
the model of the existing scenario. The remedial work included the provision of two
600mm pipes running in parallel through the estate, with the inlet on the Western
boundary of the Estate.
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Location of
surcharged manhole

Figure 4.2.26: Approximate flood outline of the October 2011 event from the
report " Flood Event: Flooding at Blessington, Co. Wicklow on 24th Oct 2011"
Considerable flooding was found to occur in the model despite the remedial works,
and this was mainly due to manholes surcharging as a result of inundation of the
existing culvert. The extents shown in the Flood Event report lie in between the
modelled extents from the 1% and 10% AEP design runs, as shown in Figure 4.2.27.
While this data cannot be used for model calibration, it does show good qualitative
support for the model results as the design run 10% AEP flood extents were
expected to be less than the observed extents from this event due to the remedial
works. Flood depths in the 10% AEP design run are also less than those reported
(typical depth in houses was 300mm, maximum model depth adjacent to houses is
250mm).
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Newtown Park Watercourse
Inlet to culvert 09NWPK00071I

Glen Ding Estate

Location of new
inlet structure

Figure 4.2.27: Model flood extents at Glen Ding estate
(b) Aug 2008.

The report "Glen Ding Flood Study" by Wicklow County Council reports that eight
occupied houses in Glen Ding Estate had approximately 400mm depth of water and a
further ten unoccupied houses had up to 100mm depth of water in their downstairs
areas due to flooding in August 2008. The report states that Dublin Airport had both
its highest August total and highest one-day fall for August on the 9th, so extreme
rainfall was considered to be a contributing factor. The report also states that Glen
Ding Estate was affected by flooding in January 2008 and December 2009, but no
further details are given.
The daily rainfall at Blessington (Hempstown) daily station for 9th August was
recorded as 68.7mm, which equates to an AEP of approximately 17% using the FSU
Depth Duration Frequency model, which is less severe than October 2011. As with all
ungauged catchments, estimating flood return periods from rainfall data is highly
uncertain but it is estimated that the flood event in August 2008 was probably less
severe than a 20% AEP flood event.
A flood outline map from August 2008 is shown in Figure 4.2.28. This outline is
greater than the 10% AEP design run, but not as severe as the 1% AEP design run,
as shown in Figure 4.2.27. As with the October 2011 event, a direct comparison
between the reported outline and the model is not possible due to the remedial works
carried out in 2013 represented in the model. Good qualitative support for the model
results has been achieved however as this flood event was less severe than a 20%
AEP flood event, but the 10% AEP design run flood extents are less extensive than
the observed extents from this event. This is expected as it suggests that the
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remedial works have been effective at reducing flooding in this area.

Figure 4.2.28: Approximate flood outline of the August 2008 event
(c) Jun 1993.

Widespread flooding occurred across Dublin, Kildare and Wicklow as a result of
prolonged rainfall beginning on Friday 11th June and lasting for over two days.
Blessington was also affected with the Bishopshill Road, which is the back route from
Ballymore Eustace to Blessington, closed for a while after severe flooding resulted in
a total road blockage. 70.2mm of rainfall was observed on 11/12th of June in
Blessington, which is 105% of the monthly average.
The total rainfall of 70.2mm from 11-12th June equates to an AEP of approximately
30% using the FSU Depth Duration Frequency model.
The location of flooding on the Bishopshill Road is not known and the source of this
flooding is not stated. The road from Blessington to Bishopshill was found to flood
during design runs of 10% AEP or greater as shown in Figure 4.2.29 below, however
it is not known if this is the location described in the report. As the information
available for this event is very general, it was not considered suitable to facilitate
model verification.
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Little Newtown

Deerpark Watercourse

Watercourse

Culvert 09LTNT00068I
Road flooding on
Blessington Abbey
(Bishopshill Road)

Figure 4.2.29: Flooding on road from Blessington to Bishopshill
(d) Aug 1986.

Hurricane Charlie occurred on 25/26th August 1986 and was deemed exceptional with
large rainfall totals accompanied by strong to gale force winds. In Blessington, 85mm
of rainfall was observed on 25th of August, which is 104% of the monthly average.
The total rainfall of 85mm for 25th August equates to an AEP of approximately 6%
using the FSU Depth Duration Frequency model.
No further information on flooding at Blessington e.g. source, flows, levels or return
periods is available, so this event is not suitable to facilitate model verification.
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Summary of Calibration
There are no hydrometric gauges within the Blessington model extent, so rainfall data from Blessington
(Hempstown) and Blessington G.S. daily rainfall stations was used to calculate the rainfall event return
period for historical flood events using the FSU Depth Duration Frequency model.
Model flows were checked against the estimated flows at HEP check points where possible to ensure they
were within an acceptable range. For example at HEP 09_1876_5_RPS, the estimated flow during the 1%
AEP event was 9.19 m3/s and the modelled flow was 8.28 m3/s. Full flow tables can be found in Appendix
A.3.
A mass balance check has been carried out on the model to make sure that the total volume of water
entering and leaving the model at the upstream and downstream boundaries balances the quantity of
water remaining in the model domain at the end of a simulation. Refer to Chapter 3.11 for details of
acceptable limits. Table 4.2.3 summarises the mass errors of each model run:

Table 4.2.3: Mass error for Blessington model design runs
Model

Mass Error

10% AEP Fluvial

-0.02%

1% AEP Fluvial

-0.01%

0.1% AEP Fluvial

-0.01%

A zero mass error is shown for all model design runs, so the Blessington model is considered to be robust
and stable.

Little historical data relating to flooding in the Blessington AFA is available for model validation, and as
there are no hydrometric gauges within the model extent it is difficult to quantify historical flood events.
Rainfall data was used to give an indication of the magnitude of historical events and model verification
has been carried out where possible.

Overall as there is very little data available and as the return period of historical events is very uncertain, it
was not possible to carry out model calibration and only limited qualitative support for the model results
was achieved. Despite the lack of calibration and verification data the model is considered to be
performing satisfactorily for design event simulation.
(2) Post Public Consultation Updates:
At a draft flood mapping workshop held on 21/07/2014, Local Authorities suggested that the majority of the
model flood extents are representative. It was suggested that there is no record of flooding in the upper
reaches of the Newtown Park watercourse where the model shows flooding during design runs of 10%
AEP or greater. As the affected area is agricultural land however, flooding in this area may not be well
documented. The model flood extents in the Glen Ding estate area were considered to be relatively large
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considering the recent alleviation works which have taken place, however it is not yet known if these works
are effective.
Prior to informal public consultation the downstream boundary was changed to a constant water level of
183.6mOD Malin as the normal operating level of Pollaphuca Reservoir as this was deemed more
representative than a Q-h relationship.
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.
(3) Standard of Protection of Existing Formal Defences:
None
(4) Gauging Stations:
There are no gauging stations available within the model extent.
(5) Other Information:
a) Flooding Data for Blessington - Model Flood Outlines - Flood outlines obtained from Wicklow County
Council, dated August 2011 are shown in Figure 4.2.30. These outlines were produced for Council
Planning purposes using 1D modelling software, however as they were completed before remedial works
at Glen Ding Estate were carried out the Newtown Park watercourse extents are not fully comparable.
Flood extents shown are 1% AEP and 0.1% AEP. Note the extents are only shown for the Wicklow area
and have been cut to the County boundary with Kildare.
This flood extent map was compared to the flood extent map produced from the CFRAM Study model, as
shown in Figure 4.2.31. It can be seen that generally the flooded areas between the two models are
relatively consistent. The extents from the map issued from WCC were used for indicative purposes only
as they were obtained using simple 1D modelling techniques which do not fully represent complex
hydraulic processes within a catchment.
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Deerpark
Newtown Park

Figure 4.2.30: 1% and 0.1% AEP flood extents from WCC Planning data
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Deerpark
Newtown Park
Culvert 09DPAR00223I
Pond
Deerpark Court

Little Newtown
Culvert 09DPAR00238I
Culvert
09DPAR00154I

Culvert
09DPAR00118I

Figure 4.2.31: Fluvial flood extents from CFRAM Study Model

4.2.6

Hydraulic Model Assumptions, Limitations and Handover Notes

(1) Hydraulic Model Assumptions:
(a)

Section 1.6.4 of MSL Survey Report, Contract No. 2, WP1-6 states that the Little Newtown

Watercourse flows into a pond and after this point there is no visible channel or pipe coming out of the
pond. It was assumed that the pond does not contain an outlet and the watercourse was modelled by
allowing the flow from the river to enter the 2D domain after the pond.
(b) It was assumed that the downstream face of culvert 09DPAR00154I in survey drawings contained an
error and culvert diameter is really 1.2m. This assumption is backed up by the photo of the section and
data in the report "Glen Ding Flood Study" by Wicklow County Council which states that the culvert
diameter is 1.2m.
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(c) It was assumed that the culvert diameter in section 09DPAR00126I in the survey drawings contained
an error and the culvert diameter is 600mm. This assumption is backed up by the photo of the section and
data in report "Glen Ding Flood Study" by Wicklow County Council which states that the culvert diameter is
600mm.
(d) The culverts on the Newtown Park Watercourse were modelled based on a combination of the culvert
survey carried out by Murphy Surveys Ltd and information received from Wicklow County Council. Where
the culvert survey was used it was assumed that the pipe diameter remained constant between manholes.
The inlet structure on the Western boundary of Glen Ding Estate was modelled based on construction
drawings from WCC, and it was assumed these were representative.
(e) Dummy open-channel sections were added along the culvert through Glen Ding Estate in order to
model the process of manholes surcharging in this area. These dummy sections were given bank levels
equal to the ground level in the Lidar survey at this point.
(f) The in-channel roughness coefficients were selected based on normal bounds using photos received
from the channel and structure survey. It is assumed that the final selected values are representative.
(g) As described in section 4.2.2(9), culvert 09DPAR00202I was defined as a single 90m culvert in the
survey data delivered as part of the CFRAM Study. This was in contrast to data contained in the WCC
report "Glen Ding Flood Study" which stated that there is a 600mm diameter culvert followed by a 900mm
diameter culvert with a short section of open channel in between. It was assumed that the layout
described in the WCC report was more representative of this area, so this information was used in the
model.
(2) Hydraulic Model Limitations and Parameters:
(a) The incorporation of dummy open sections along the culvert through Glen Ding Estate is not an ideal
method to model flooding due to manholes surcharging, more specialised software is required to model
this accurately. However it was agreed with OPW on 30/10/2013 to model the area as best as possible
using the approved software. The main reasons for this decision were:


Flood risk is limited to a relatively small number of residential properties.



Flood risk at Glen Ding Estate is most likely due to pipe capacity issues, resulting from a reduction
in pipe diameter within the estate.



This section of watercourse acts more like a trunk sewer than a natural watercourse, making its
inclusion in the CFRAM Study questionable.



Converting the model to a more suitable alternative software would have resulted in additional
costs and potentially programme delays.



Optioneering could consist of upgrading the downstream pipe section or increasing attenuation of
the upstream pond to reduce flood risk.

(b) A cell size of 5m has been selected for the 2D grid. This cell size enables areas of interest to be
modelled in sufficient detail, whilst retaining good computational performance of the model. This cell size
was also considered to be appropriate for modelling the overland flow downstream of the pond on the
Little Newtown watercourse as there is no clearly defined channel in this area. The model captures the
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global overland flow process rather than flow in a narrow channel, which is considered to be
representative of the actual flow mechanism in this area.
(c) The exponential smoothing factor of lateral and standard links within the model had to be adjusted as
detailed below. The factors used are within the recommended range of values to be used for these types
of links and the use of these factors was deemed necessary to improve global model stability.
(d) The depth tolerance had to be increased to 0.2m for a number of lateral links as listed below. This
parameter is used to smooth the transition of flow over the lateral link when it changes direction, and this
increased value was necessary to improve model stability in these locations as other methods such as
increasing spacing between cross-sections or adding interpolated sections was not completely effective.
Hydraulic Model Parameters:
MIKE 11
Timestep (seconds)

2

Wave Approximation

High Order Fully Dynamic

Delta

0.8

MIKE 21
Timestep (seconds)

2

Drying / Flooding depths (metres)

0.02 / 0.03

Eddy Viscosity (and type)

0.25 (Flux Based)

MIKE FLOOD
Link Exponential Smoothing Factor (where non-

All lateral links: 0.8

default value used)

Newtown Park Culvert, Ch 0: 0.7 (standard link)
Little Newtown, Ch 704: 0.8 (standard link)

Lateral Length Depth Tolerance (m) (where non-

Little Newtown, Ch 578 - 633: 0.2 (both banks)

default value used)

Newtown Park, Ch 1056 - 1066: 0.2 (both banks)

(3) Design Event Runs & Hydraulic Model Handover Notes:
(a) The Cross-section and Network files are identical for all design run simulations. The parameters within
the HD parameter file are also identical for all design run scenarios.
(b) A hotstart file based on initial conditions of baseflow in all modelled watercourses was used for the
MIKE 11 model component.
(c) Global surface elevation initial conditions of 0mOD Malin in the 2D domain have been used during all
design runs. As the minimum topographical level in the 2D domain is greater than 180mOD Malin, these
initial conditions mean the 2D domain is fully dry at the start of the simulation.
(d) The water level exceedance factor was increased to 40 in the mike11.ini configuration file in order to
achieve model completion. Checks were carried out to ensure previous abnormal completions were not
due to instabilities.
IBE0600Rp0027

4.2-36

F03

Eastern CFRAM Study

HA09 Hydraulics Report ‐ DRAFT FINAL

(e) A number of interpolated cross-sections have been added to the model at various locations including
the Deerpark watercourse approximate chainages 0-200 and 2660-3560 in order to improve model
resolution and stability.
(f) In a number of locations it was necessary to move cross-sections in order to increase spacing and
improve stability at structures, as discussed in Chapter 3.11. These were all relatively minor edits and this
process is in line with standard modelling procedures. For example, on the Deerpark watercourse, section
09DPAR00238 was surveyed at chainage 1360 and the next section downstream, 09DPAR238I was
surveyed at chainage 1365. a spacing of 5m is generally not sufficient to achieve good model stability, so
section 09DPAR00238 was moved upstream to model chainage 1342 and its geometry interpolated based
on its original data and the next section upstream. This is shown in Figure 4.2.32.
Modelled

position

of

09DPAR00238 - Ch. 1342

Surveyed

location

of

09DPAR00238 - Ch. 1360

Section 09DPAR00238I - Ch. 1365

Figure 4.2.32: Location of surveyed and modelled sections on the Deerpark watercourse
(g) Agricultural land in the upper reaches of the Newtown Park Watercourse is prone to localised flooding
during design runs of 10% AEP or greater due to the low capacity of culvert 09NWPK00030I as shown in
Figure 4.2.33. Considerable flooding also occurs in the field west of Glen Ding Estate. This is caused by
the inlet to culvert 09NWPK00071I having insufficient capacity, hence resulting in overflow from the pond
upstream. This overflow in the field flows towards Glen Ding Estate where it is taken into twin 600mm
pipes through an inlet structure installed as part of remedial works undertaken in March 2013. These
remedial works are effective at diverting overland flow from the field away from Glen Ding Estate during
design runs of 10% AEP, however the twin 600mm pipes becomes surcharged during design runs of 1%
AEP or greater. Another flood mechanism in Glen Ding Estate is from the manhole on Glen Ding Way
surcharging due to the existing culvert 09NWPK00071I being inundated (see Figure 4.2.26 for manhole
location). This existing culvert connects the Newtown Park watercourse to the Deerpark, and is
approximately 870m in length. It is a single pipe varying in diameter between 300mm to 450mm along its
length. The manhole at Glen Ding Way is approximately 190m downstream of the culvert inlet. The
combination of these flood mechanisms leads to flooding which affects between 8-50 houses in Glen Ding
Estate during design runs of 10% AEP or greater, and for design runs of 1% AEP or greater up to
approximately 30 additional properties further downstream may be affected by flooding as floodwater
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travels overland to flow into the Deerpark watercourse as shown in Figure 4.2.33.

09NWPK00030I

09NWPK00071I
Glen Ding Estate
Newtown Park Watercourse

Deerpark
watercourse

Pipe inlet structure

Overland

flow

during

design runs of 1% AEP
or greater.

Figure 4.2.33: Design flood extents on the Newtown Park watercourse
(h) Little Newtown Watercourse shows no flooding in its upper reaches for any return period. Flooding
occurs just upstream of culvert 09LTNT00068I as a result of the low capacity of this pipe, as shown in
Figure 4.2.34. This overflow spills over the left bank and flows overland before joining the Deerpark
Watercourse upstream of Kilmalum Estate. The low left bank upstream of culvert 09LTNT00068I can be
seen in Figure 4.2.37 in Appendix A.2. The pond at the downstream end of the Little Newtown
Watercourse also overflows and the resulting flow travels overland and causes road flooding on
Blessington Abbey before joining the Deerpark Watercourse.
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Little Newtown watercourse
Deerpark
watercourse

09DPAR00154I

09LTNT00068I
Kilmalum
Estate

Road flooding on
Blessington Abbey

Figure 4.2.34: Design flood extents on the Little Newtown watercourse
(i) The upper reaches of the Deerpark Watercourse were not found to be prone to flooding. A pond was
found to cause flooding on low lying land upstream of culvert 09DPAR00238I during design runs of 10%
AEP or greater, as shown in Figure 4.2.31, but this was not found to impact upon the road downstream of
the pond. The typical road level is approximately 200mOD Malin, and the maximum flood level at section
09DPAR00238I in the 0.1% AEP design run was found to be 198.6 mOD Malin. Flooding was also found
to occur in the field adjacent to Deerpark Court due to low capacity of culvert 09DPAR00223I backing up
flow causing out-of-bank flooding from the right bank upstream of the culvert (also shown in Figure
4.2.31). A flowpath between this field and Deerpark Court is present in the Lidar data, resulting in the
properties in Deerpark Court being affected by flooding during design runs of 10% AEP or greater. This
flowpath is relatively uncertain as the Lidar data may have been affected by trees, however the HECRAS
model completed by WCC also suggests that this area may be at risk of flooding, as shown in Figure
4.2.30.
(j) Flooding was found to occur in the field upstream of Kilmalum Estate during design runs of 10% AEP
or greater due to culvert 09DPAR00154I under the estate not having sufficient capacity, as shown in
Figure 4.2.34. The restriction caused by culvert 09DPAR00154I is evident from the significant head loss
over the structure as shown in Figure 4.2.36 in Appendix A.2. Considerable flooding affecting
approximately 20-30 properties was found to occur in the estate due to floodwater from the field entering
the estate during design runs of 1% AEP or greater. It should be noted that the housing estate at Kilmalum
has a boundary retaining wall. This wall may offer some flood protection to Kilmalum Estate in practice,
however it was not considered appropriate to include this wall in the model as it was not designed as a
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formal flood defence so confidence in its ability to withstand floodwater is low. This wall was therefore not
included in the 1D or 2D model components. Note that the raw LiDAR data does not contain such walls so
no post-processing to remove this feature from the 2D mesh was required. Note also there is a risk
associated with the collapse of walls which are not designed to withstand floodwater; flooding at Kilmalum
Estate could be exacerbated by such an incident.
(k) Downstream of Kilmalum Estate, there is localised flooding which affects Blessington Abbey due to
insufficient capacity of culverts 09DPAR00126I and 09DPAR00118I, as shown in Figure 4.2.35. Both
culverts become surcharged during design runs of 10% AEP or greater, resulting in out-of-bank flooding
from both banks. Culvert 09DPAR00118I passes under Blessington Abbey, which has a typical level of
around 189.8mOD Malin at this location. The maximum flood level at the inlet to culvert 09DPAR00118I in
the 10% AEP design run was found to be 190.3mOD Malin. Localised flooding also occurs throughout the
lower reaches of the Deerpark Watercourse, although this land appears to act as a natural floodplain. The
N81 culvert 09DPAR00008I causes a considerable restriction to flow discharging to Pollaphuca Reservoir,
but it is only during design runs of 0.1% AEP that flooding due to this culvert affects local roads. The N81
was not found to be affected by flooding during any design run as the lowest road level is 186.4mOD
Malin, while the maximum water level at the inlet to culvert 09DPAR00008I during the 0.1% AEP design
run is 186.0mOD Malin.
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Blessington Abbey

09DPAR00126I

Deerpark watercourse

09DPAR00118I

N81

09DPAR00008I

Figure 4.2.35: Design flood extents on the lower Deerpark watercourse
(4) Hydraulic Model Deliverables:
Please see Appendix A.4 for a list of all model files provided with this report.
(5) Quality Assurance:
Model Constructed by:

David Irwin

Model Reviewed by:

Stephen Patterson

Model Approved by:

Malcolm Brian
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APPENDIX A.1
Structure Details – Bridges and Culverts
RIVER
BRANCH

CHAINAGE

ID

LENGTH
(m)

OPENING
SHAPE

HEIGHT (m)

WIDTH (m)

SPRING HEIGHT
FROM INVERT
(m)

MANNING'S
N

Deerpark

627

09DPAR00312

1

Arch

1.09

0.80

0.56

0.025

Deerpark

645

09DPAR00310E

4

Arch

0.38

0.69

0.06

0.025

Deerpark

771

09DPAR00302I

84

Circular

1.75

N/A

N/A

0.013

Deerpark

1039

09DPAR00273I

42

Irregular

1.52

1.75

N/A

0.013

Deerpark

1381

09DPAR00238I

31

Circular

1.80

N/A

N/A

0.013

Deerpark

1518

09DPAR00223I

16

Circular

0.60

N/A

N/A

0.013

Deerpark

1748

09DPAR00202I

58

Circular

0.60

N/A

N/A

0.023

Deerpark

1798

09DPAR00193J

16

Circular

0.90

N/A

N/A

0.013

Deerpark

2152

09DPAR00160I 1

5

Circular

0.45

N/A

N/A

0.013

Deerpark

2152

09DPAR00160I 2

5

Circular

0.45

N/A

N/A

0.013

Deerpark

2327

09DPAR00154I

221

Circular

1.20

N/A

N/A

0.013

Deerpark

2491

09DPAR00126I

14

Circular

0.60

N/A

N/A

0.02

Deerpark

2537

09DPAR00122I

7

Circular x2

0.60

N/A

N/A

0.013

Deerpark

2572

09DPAR00118I

9

Circular x2

0.45

N/A

N/A

0.013

Deerpark

3697

09DPAR00008I

27

Circular

1.50

N/A

N/A

0.013

314

09NWPK00030I

9

Circular

0.45

N/A

N/A

0.015

Newtown Park
Watercourse
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477

477

09NWPK00047I
left
09NWPK00047I
right

11

Circular

0.40

N/A

N/A

0.015

11

Circular

0.40

N/A

N/A

0.015

818

09NWPK00076I

5

Circular

0.30

N/A

N/A

0.013

870

09NWPK00071I

868

Circular

0.3-0.45

N/A

N/A

0.013

639

09LTNT00068I

70

Circular

0.45

N/A

N/A

0.013

0

09NWPK_A

890

Circular x2

0.6, 0.6

N/A

N/A

0.013

0

09NWPK_A

25

Circular

0.30

N/A

N/A

0.013

*Denotes structures incorporated as closed cross-sections only (and therefore not included in the Network file).
** Structure ID Key:
D - Bridge Upstream Face
E - Bridge Downstream Face
I - Culvert Upstream Face
J - Culvert Downstream Face
W - Weir Crest
NB: All weirs in the Network file are overtopping weirs which form part of a composite structure with the culvert/bridge at the corresponding chainage.
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RB
LB
Peak WL

Culvert 09DPRK00118I - Ch. 2572
Culvert 09DPRK00149I - Ch. 1518

Culvert 09DPRK00154I - Ch. 2327

Culvert 09DPRK00008I - Ch. 3697

Figure 4.2.36: Deerpark watercourse 1% AEP design run

Culvert 09LTNT00068I - Ch. 639

Culvert 09LTNT00068I outlet to pond

Figure 4.2.37: Little Newtown watercourse 1% AEP design run

Culvert 09NWPK00030I - Ch. 314

Culvert 09NWPK00071I - Ch. 870

Manhole at Glen Ding Way - Ch. 1056

Figure 4.2.38: Newtown Park watercourse 1% AEP design run

Inlet

weir

structure

at

western

boundary of Glen Ding Estate - Ch. 0

Figure 4.2.39: Newtown Park Culvert 1% AEP design run

APPENDIX A.3
IBE0600 EASTERN CFRAM STUDY
PEAK WATER FLOWS

RPS

AFA Name
Model Code

BLESSINGTON
HA09_BLES9
Peak Water Flows
AEP

Check Flow
(m3/s)

Model Flow
(m3/s)

Diff
(%)

DEERPARK 1748
09_605_2_RPS

10%
1%

2.29
4.23

2.45
4.63

7.04
9.49

DEERPARK 3540.39
09_1876_5_RPS

0.1%
10%
1%

7.54
4.97
9.19

7.84
4.69
7.89

3.92
-5.59
-14.19

0.1%

16.38

11.28

-31.12

10%
1%

0.77
1.43

0.72
1.36

-6.23
-5.10

0.1%

2.54

2.40

-5.35

River Name & Chainage

LITTLE NEWTOWN WATERCOURSE
522.04
09_591_U_1

The table above provides details of the flow in the model at every HEP intermediate check point,
modelled tributary and gauging station. These flows have been compared with the hydrology flow
estimation and a percentage difference provided.

As described in section 9.2 of the Hydrology Report (IBE0600Rp0016_HA09_Hydrology Report_F01),
there is considerable uncertainty in the estimated design flows at Blessington as the catchment is
ungauged and the consideration of both IH 124 and FSU ungauged catchment estimates indicates a
large variance between the two methods. There is no high quality gauge data above Pollaphuca Dam
in HA09, so a heavy upwards adjustment factor has been applied to the design flow estimates using a
gauge outside the upper Liffey catchment. The ungauged estimates have been described as having a
medium to high degree of uncertainty, however the procedure for estimating and adjusting is in line
with best practice and would be consistent with the recommended estimation methodology for a typical
ungauged rural Irish catchment.

The catchments in this model were originally delineated assuming the Newtown Park watercourse to
be the main watercourse. As such, the trib HEP 09_605_2_RPS is a checkpoint for flow in the
Deerpark watercourse upstream of this point. Good correlation between the estimated and modelled
flows was found at this HEP during all model design runs.

The estimated and modelled flows at the downstream end of the Little Newtown watercourse generally
correlate well. Good correlation was also found at the downstream end of the Deerpark watercourse
during the 10% AEP design run, but the difference between estimated and modelled flow at this point
gradually increases for larger return period design runs. This is because the Deerpark watercourse
discharges to Pollaphuca Reservoir through culvert 09DPRK00008I under the N81 road. This culvert
becomes surcharged during design runs of 1% AEP or greater, resulting in a considerable attenuation
effect which alters the hydrograph shape, reducing the modelled peak flow and leading to widespread
flooding upstream. It should be noted that flood levels at the upstream face of culvert 09DPRK00008I
do not exceed the road level of the N81 during any design run. It is therefore expected that the peak
model flow would be lower than the estimated flow during design runs of 1% AEP or greater as this
hydraulic effect is not accounted for in the hydrological flow estimations.

APPENDIX A.4
Fluvial Model Files
MIKE FLOOD
HA09_BLES9_MF_DES_9_Q10
HA09_BLES9_MF_DES_9_Q100
HA09_BLES9_MF_DES_9_Q1000

MIKE 11 ‐ SIM FILE & RESULTS FILE
HA09_BLES9_M11_DES_9_Q10
HA09_BLES9_M11_DES_9_Q100
HA09_BLES9_M11_DES_9_Q1000
MIKE 11 ‐ DFS0 FILE
HA09_ BLES9_DFS0_Q10
HA09_ BLES9_DFS0_Q100
HA09_ BLES9_DFS0_Q1000

MIKE 21
HA09_BLES9_M21_DES_9_Q10
HA09_BLES9_M21_DES_9_Q100
HA09_BLES9_M21_DES_9_Q1000
HA09_BLES9_MESH_20
HA09_BLES9_MESH_20_FPR
MIKE 11 ‐ NETWORK FILE
HA09_BLES9_NWK_DES_9

MIKE 21 RESULTS
HA09_BLES9_M21_DES_9_Q10
HA09_BLES9_M21_DES_9_Q100
HA09_BLES9_M21_DES_9_Q1000

MIKE 11 ‐ CROSS‐SECTION FILE
HA09_BLES9_XNS_DES_9

MIKE 11 ‐ HD FILE & RESULTS FILE
HA09_BLES9_HD_DES_9_Q10
HA09_BLES9_HD_DES_9_Q100
HA09_BLES9_HD_DES_9_Q1000

MIKE 11 ‐ BOUNDARY FILE
HA09_BLES9_BND_DES_9_Q10
HA09_BLES9_BND_DES_9_Q100
HA09_BLES9_BND_DES_9_Q1000

GIS Deliverables - Hazard
Flood Extent Files (Shapefiles)
Fluvial
E09EXFCD100F0
E09EXFCD010F0
E09EXFCD001F0
Flood Zone Files (Shapefiles)
E09ZNA_FCDF0
E09ZNB_FCDF0

Flood Depth Files (Raster)
Fluvial
E09DPFCD100F0
E09DPFCD010F0
E09DPFCD001F0
Flood Velocity Files (Raster)
E09VLFCD100F0
E09VLFCD010F0
E09VLFCD001F0

Water Level and Flows (Shapefiles)
Fluvial
E09NFCDF0

Flood Defence Files (Shapefiles)
N/A

GIS Deliverables - Risk
Specific Risk - Inhabitants (Raster)
Fluvial
E09RIFCD100F0
E09RIFCD010F0
E09RIFCD001F0

General Risk - Economic (Shapefiles)

General Risk-Environmental (Shapefiles)

