Eastern CFRAM Study

HA07 Hydraulics Report – DRAFT FINAL

Eastern CFRAM
Study
HA07 Hydraulics Report
Mornington Model

DOCUMENT CONTROL SHEET
Client

OPW

Project Title

Eastern CFRAM Study

Document Title

IBE0600Rp0025_HA07 Hydraulics Report

Model Name

Mornington

Rev
.

Status

Author(s)

D01

Draft

T. Carberry

F. Carragher

D02

Draft

T. Carberry

D03

Draft

F01

Approved By

Office of Origin

Issue Date

S. Patterson

G, Glasgow

Belfast/Limerick

06/06/2014

F. Carragher

S. Patterson

G, Glasgow

Belfast/Limerick

23/07/2014

T. Carberry

F. Carragher

S. Patterson

G, Glasgow

Belfast/Limerick

09/09/2014

Draft
Final

B. Quigley

F. Carragher
A. Sloan

S. Patterson

G. Glasgow

Belfast/Limerick

19/12/2014

F02

Draft
Final

B. Quigley

F. Carragher
A. Sloan

S. Patterson

G. Glasgow

Belfast/Limerick

13/08/2015

F03

Draft
Final

B. Quigley

F. Carragher
B. Quigley

S. Patterson

G. Glasgow

Belfast/Limerick

15/07/2016

IBE0600Rp0025

Modeller

Reviewed by

Rev F03

Eastern CFRAM Study

HA07 Hydraulics Report - DRAFT FINAL

Table of Reference Reports
Report

Issue Date

Report Reference

Relevant
Section

Eastern CFRAM Study Flood
Risk Review

December
2011

IBE0600Rp0001_Flood Risk Review_F02

3.7.9

Eastern CFRAM Study
Inception Report UoM07

June 2012

IBE0600Rp0004_HA07 Inception Report_F02

4.3.2

Eastern CFRAM Study
Hydrology Report UoM07

January
2014

IBE0600Rp0025_HA07_Hydrology
Report_F01

4.7

Eastern CFRAM Study HA07
Boyne Survey Contract Report

March 2013

IBE0600Rp0018_HA07 Boyne Survey
Contract Report_D01

1.2

IBE0600Rp0025

Rev F03

Eastern CFRAM Study

HA07 Hydraulics Report - DRAFT FINAL

4 HYDRAULIC MODEL DETAILS
4.7
4.7.1

MORNINGTON
General Hydraulic Model Information

(1) Introduction:
The Eastern CFRAM Flood Risk Review (IBE0600Rp0001_Flood Risk Review_F02) highlighted
Mornington as an Area for Further Assessment for fluvial and coastal flooding based on a review of
historic flooding and the extents of flood risk determined during the PFRA. The Mornington River
catchment emanates in the higher ground around the southern edge of Drogheda and approximately 4km
west of Bettystown. The catchment drains higher ground in an easterly direction via a number of tributaries
and then turns northwards when it reaches flatter ground approximately 300m inland of the sand dunes at
Bettystown before eventually draining to the Lower Boyne Estuary approximately 1km downstream of the
area known as Lady’s Finger. At least three unnamed tributaries join up to form the Mornington River at
the aforementioned flatter portion of the catchment and another drainage ditch (referred to as reach c2_1)
draining the lower ground between the main river and the sand dunes to the south of Mornington. The
Mornington River as it passes through the AFA is characterised by very flat reaches with flood defence
embankments and walls running parallel to large portions of the reaches. At its downstream reaches the
Mornington River is heavily tidally influenced and a flap valve structure is located close to Lady’s Finger
along the lower reaches of the Mornington River to prevent coastal flood waters from propagating further
upstream.
In light of the recent Flood Alleviation Scheme undertaken at Mornington (the flood defences discussed
above and constructed in 2010), initial design fluvial flow inputs were extracted from the report 'Mornington
District Surface Water & Flood Protection Scheme' (Kirk McClure Morton, Jan 2004) and as such were not
subject to the same hydrological analysis detailed in the HA07 Hydrology Report. The derivation of the
flows for the total catchment and sub-catchments were based on delineation of the catchment area and
hydrological properties and the application of the statistically based FSR methodology for un-gauged
catchment design flow estimation. Prior to modelling RPS undertook to review these estimates against
estimates derived using the FSU methods, released since the Mornington report was finalised. Results of
a comparison of the estimated design fluvial flows for the entire catchment are shown in Table 4.7.1:
Table 4.7.1: Estimated Total Mornington River Catchment Design Flows

Node ID_CFRAMS

AREA
(km2)

Qbar /
Qmed

Previous Study –
FSR

9.71

Eastern
CFRAM
Study – FSU

9.71

IBE0600Rp0025

Flows for AEP
50%
(2)

20%
(5)

10%
(10)

5%
(20)

2%
(50)

1%
(100)

0.5%
(200)

0.1%
(1000)

2.11

2.00

2.53

2.88

3.26

3.75

4.13

-

-

2.09

2.09

3.04

3.77

4.58

5.84

6.99

8.34

12.50
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It can be shown from the table above that both methods are in good agreement at the index flood flow
(approximately 50% AEP). As the frequency of events decreases however the discrepancy between the
design peak flows based on the two methodologies becomes wider with the FSU derived flows for the 1%
event nearly 70% higher. The discrepancy can be shown to be as a result of the growth curve which has
been applied to the index flood flow in both cases. As discussed within the HA07 Hydrology Report the
FSR methodology advises the use of a Regional Growth Curve for Ireland based on the available national
pool of data at the time FSR was undertaken. This growth curve is largely based on large river data which
is now known to display flatter growth curve behaviour, particularly in the Eastern side of Ireland. The
Eastern CFRAM Study has applied an FSU based approach whereby growth curves are derived for
individual catchments based on a tailored pooling group made up of gauging station years from
hydrologically similar catchments. In the case of the Mornington catchment which is a small catchment
within HA07 growth curve behaviour is considered to be much steeper when an analysis based on
hydrologically similar catchments is undertaken. It is considered that the FSU approach is a more refined
approach and as such the FSU based flows, utilising the existing catchment delineation, have been taken
forward for use in the Mornington model. The generally higher flows discussed have been distributed
proportionally across the model as per the catchment delineation undertaken for the original Study.
The Mornington River has been identified as a HPW and all of the modelled watercourse has been in
1D/2D. The Mornington River and its three tributaries within the AFA have been modelled using the
Infoworks ICM suite of software such that they could be integrated into the Lower Boyne Estuary model
which utilised ICM in order to represent steep culverting within the system. The Mornington model reaches
are part of the larger Drogheda / Mornington / Baltray model but for the purposes of reporting this section
of the hydraulic report (4.7) refers only to the portions of the model which are relevant to Mornington AFA.
This includes all of the Mornington River and its tributaries and the Lower Boyne Estuary. For reporting on
the Drogheda and Baltray portions of the model see Section 4.3.

The Mornington River lies within the UoM08 and HA08 boundary despite the fact that it discharges to the
Boyne Estuary. This may be as a result of historic mapping showing the Mornington River discharging
directly to the sea at the coast rather than to the Boyne Estuary. For the purpose of the Eastern CFRAM
Study it is considered appropriate that it is included within the UoM07 / HA07 reporting structure,
particularly as the remainder of UoM08 was addressed under the pilot FEM FRAMS project. It is also
recommended that any future review of these boundaries results in the Mornington catchment being
included within HA07 given its outfall within the Boyne Estuary.
(2) Model Reference:

141126_HA07_DRO7

(3) AFAs included in the model:

Drogheda / Mornington / Baltray

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

Name

C2

MORNINGTON RIVER

C2_1

MORNINGTON TRIB

IBE0600Rp0025
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C2_3

MORNINGTON TRIB

C2_4

MORNINGTON TRIB

(5) Software Type (and version):
(a) 1D Domain:
Infoworks ICM (Version 4.5)

4.7.2

(b) 2D Domain:
Infoworks ICM Flexible Mesh

(c) Other model elements:

Hydraulic Model Schematisation

(1) Map of Model Extents:
Figure 4.7.1 and Figure 4.7.2 illustrate the extent of the total Drogheda / Mornington / Baltray model and
the extent of the model applicable to the Mornington AFA. The extents, modelled river centre lines and
HEPs are shown. The HEPs shown in relation to the Mornington AFA have been adapted from the
previous Study 'Mornington District Surface Water & Flood Protection Scheme' (Kirk McClure Morton, Jan
2004) with adjustments to the original flows based on the differences outlined in
Table 4.7.1 applied.

Figure 4.7.1: Drogheda / Mornington / Baltray Model Overview
The Mornington AFA contains seven HEPs, 1no. Upstream Limit, 1no. Downstream Limit and 5no.
IBE0600Rp0025
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Tributary HEPs. Note that Upstream Limit HEPs on the modelled tributaries were not considered to be
required as the tributaries represent catchments less than 1km2. As such a simplified conservative
approach has been applied where the total tributary catchment flow has been applied at the upstream
extent (except where otherwise discussed in this report).

Figure 4.7.2: Mornington AFA Model Extents
2) x-y Coordinates of River (Upstream extent):
Reach ID

River Name

y

C2

MORNINGTON RIVER

315406

273498

C2_1

MORNINGTON TRIB

315746

273782

C2_3

MORNINGTON TRIB

314825

274507

C2_4

MORNINGTON TRIB

315060

273815

(3) Total Modelled Watercourse Length:

IBE0600Rp0025

x

4.7 - 4
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1.46km
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0 km

C2_3

0.93km

C2_4

0.45km

(5) 1D-2D Domain

C2

4.25km

Watercourse Length:

C2_1

1.46km

C2_3

0.93km

C2_4

0.45km

Infoworks ICM Flexible Mesh / 1 - 25m2 / 7.8km2

(6) 2D Domain Mesh Type / Resolution / Area:
(7) 2D Domain Model Extent:

The 2D domain of the model extends to over 2km upstream of the M1 Boyne Bridge at Drogheda (see
Figure 4.7.4) to the coast. In relation to the Mornington AFA the 2D domain covers the entire Lower Boyne
Estuary and covers the entire modelled extents of the Mornington River from the Boyne Estuary to
Bettystown as shown in Figure 4.7.5.
The 2D domain was constructed from LiDAR data surveyed as part of the Study which is shown in Figure
4.7.3. Visual inspection found that there does appear to be an error in the LiDAR data to the west of
Mornington. This was not considered to have any significant impact on flooding in the AFA as it is outside
the extents and generally affects higher ground. This was checked and verified as being the case following
completion of initial extreme AEP modelled flood events. No adjustments to the topography represented
through the 2D model were therefore required.

IBE0600Rp0025
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Figure 4.7.3: Mornington 2D Model Extents

IBE0600Rp0025
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Figure 4.7.4: Drogheda / Mornington / Baltray Model Schematisation Overview

Figure 4.7.5: Model Schematisation at Mornington AFA
IBE0600Rp0025
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(8) Survey Information
A survey of Mornington was not undertaken as part of the Eastern CFRAM Study, instead recent study
data and as constructed information was utilised.
(a) As Built Drawing References:
LAYOUTS
IBE0325 201_1 LAYOUT

1 OF 3

IBE0325 201_2 LAYOUT

2 OF 3

IBE0325 201_3 LAYOUT

3 OF 3

DRAINAGE
IBE0325 601

ST MARYS PROPOSED OVERFLOW DRAINAGE LAYOUT

IBE0325 301

DRAINAGE LAYOUT

STRUCTURES
HOLLOW BLOCK WORK WALL SKETCH
IBE0325 RW02-A

LADYS FINGER RETAINING WALL DETAILS

IBE0325 RW03-A

RETAINING WALL AT SALT MARSHES

IBE0325 RW04-A

RETAINING WALL AT SALT MARSHES REBAR DETAILS

IBE0325 RW05-A

RC WALL L6-L9 TYPE 1

IBE0325 BE01-B

BRIDGE EXTENSION AT HARRYS SHOP

IBE0325 BE02-A

RC DETAILS

IBE0325 BP01-C

LADYS FINGER BRIDGE PARAPET DETAILS

IBE0325 BP02-C

LADYS FINGER BRIDGE PARAPET RC DETAILS

IBE0325 BP10-A

HARRYS SHOP BRIDGE UP-STREAM PARAPET GA & RC DETAILS

IBE0325 FB01-B

FOOTBRIDGE RELOCATION BASE DETAIL

IBE0325 FB02-A

FOOTBRIDGE ABUTMENT REBAR

IBE0325 FB03-A

FOOTBRIDGE DECK REBAR

(c) LiDAR Survey Reference:
ISA-47 Drogheda (2m x 2m grid)
(9) Survey Issues:
It is assumed that the information provided for model construction as listed below provides all the relevant
information to develop an accurate representation of the Mornington River HPW through the AFA:
-

Existing ‘Mornington District Surface Water and Flood Protection’ scheme model

-

‘Mornington District Surface Water and Flood Protection’ scheme ‘as constructed’ drawings

-

CFRAM Study LiDAR

It was noted that the development called Northlands was constructed since the Mornington scheme was
completed and as such the watercourse and hence 1D section through this area is considered to have
changed (partially culverted). Although this area is located outside the AFA extents details of the culverts
are being collected to support the assumptions in the model.
IBE0600Rp0025
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Hydraulic Model Construction

(1) 1D Structures (in-channel along

See Appendix A.2

modelled watercourses):

Number of Bridges and Culverts: 10
Number of Weirs: 0

The structures along the modelled reach of the Mornington River were included in the existing model.
Parameters for these structures were checked against existing photographs and site walkover survey
photographs to ensure model parameters were within reasonable bounds. Further details are included in
Chapter 3.5.1. A discussion on the way structures have been modelled is included in Chapter 3.4.3 and an
overview and AFA specific map are shown in Figure 4.7.4 and Figure 4.7.5.
Although a number of structures act in some way to constrict flow in the most extreme events all of the
flood flow is generally constrained within the defences and where the defences are breached within the
AFA for the most extreme events the flooding is dominated by backwater effect emanating from the
downstream coastal / fluvial boundary dictated by flood levels in the Boyne Estuary. In light of this two
structures are considered critical to flooding within the AFA, the bridge located at Harry’s Shop and the
flap valve arrangement at the bridge leading over to Lady’s Finger. The location of both critical structures
is shown in Figure 4.7. 6.

IBE0600Rp0025
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Figure 4.7. 6: Schematisation of Critical Structures within the Model

Bridge at Harry’s Shop, Chainage 2918 (ID: c2_3194U.1)
The bridge over the Mornington River on the R151 adjacent to Harry’s (Centra) shop is considered critical
due to the relatively small opening that has a significant afflux and results in a build up of head behind the
structure in 1% and 0.1% AEP events.

IBE0600Rp0025
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Figure 4.7.7: Critical structure identified on the Mornington River at chainage 2918m (adjacent to
Harry’s Shop)

Flap valved bridge structure at Lady’s Finger, Chainage 3423m (ID: c2_359U.1 to 5)
The flap valve structure on the downstream reach of the Mornington River is the critical structure in
preventing coastal flood water from propagating from the Boyne Estuary up the Mornington River for all
design event scenarios. The structure is a stone 3 arch bridge with tilting disc type tidal valves located on
the downstream face of each of the arches as shown in Figure 4.7.8. The invert of the flap valves is
approximately 0.9m OD Malin which is below the average high tidal level. During all events the fluvial
discharge from the Mornington River is therefore controlled by the coastal water level. The inclusion of the
flap valves within the model prevents the propagation of flood waters into the Mornington River channel
and displacing a large volume of flood storage within the channel and between the flood defence
embankments. Recent correspondence from the local authority indicates that the flap valves may have
performed poorly in a recent fluvial event restricting flow out of the Mornington River at low tidal level. For
IBE0600Rp0025
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the purposes of design runs headloss values of 1.0 have been retained which is considered appropriate
for cast iron disc type valves. The performance of these flap valves is considered further in Section 4.7.4
to ascertain the impact of a poor performance of these valves.

Figure 4.7.8: Critical structure identified on the Mornington River at chainage 3423m (Lady’s
Finger), upstream face pre flood alleviation works (top) and downstream face (right) post works
IBE0600Rp0025

4.7 - 12

Rev F03

Eastern CFRAM Study

HA07 Hydraulics Report - DRAFT FINAL

In addition to the critical structures discussed here there are a number of footbridges along the modelled
reaches of the Mornington River (see Figure 4.7.5). These are not considered critical to flooding as they
do not provide significant constriction to flood flow. From a review of the hydraulic model it is clear that the
flow constriction which may occur at the levels of the bridge decks is not a significant contributor to
flooding as the dominant flood mechanism is the total water level resulting from fluvial flows building up
behind the flap valved outlet at Lady’s Finger which itself is controlled by tidally dominated total water
levels in the Boyne Estuary.
In addition to the footbridges there is a flap valved outlet at the downstream extent of reach c2_1, the
drainage ditch that drains the portion of low lying land between the Mornington River and the coastline.
The structure is included within the model but is not considered critical to flooding as it is located above
the mean high water tidal level and approximately 1.2km upstream from the flap valved outlet at Lady’s
Finger. This reach receives very little flow and flooding from the reach is only apparent in the 0.1% AEP
modelled fluvial scenario when large areas of the Mornington River system breach the flood embankments
due to water levels within the system.
All of the tributary watercourses (c2_1, c2_3 and c2_4) which have been included in the model represent
catchments which are less than 1km2 and, with the exception of the flap valve on reach c2_1, structures
have not been surveyed on these watercourses but the model reaches have been retained from the
existing model for improved detail in flood mapping and better representation of inflows to the Mornington
River.
(2) 1D Structures in the 2D domain

Not applicable

(beyond the modelled watercourses):
(3) 2D Model structures:

Not applicable

(4) Defences:
Table 4.7.2: Mornington schedule of flood defences
Type

Watercourse

Bank

Model

Start

Model End

Chainage

Chainage

(approx.)

(approx.)

Embankment

C2 (Mornington River)

RIGHT

481

2330

Wall

C2 (Mornington River)

RIGHT

2330

2697

Embankment

C2 (Mornington River)

RIGHT

2697

2719

Wall

C2 (Mornington River)

RIGHT

2719

2796

Embankment

C2 (Mornington River)

RIGHT

2796

2908

Wall

C2 (Mornington River)

RIGHT

2924

3162

IBE0600Rp0025
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Embankment

C2 (Mornington River)

RIGHT

3162

3252

Embankment

C2 (Mornington River)

RIGHT

3403

3458

Embankment

C2 (Mornington River)

RIGHT

3648

4220

Embankment

C2 (Mornington River)

LEFT

1714

2131

Wall

C2 (Mornington River)

LEFT

2131

2645

Embankment

C2 (Mornington River)

LEFT

2645

2925

Embankment

C2 (Mornington River)

LEFT

2945

3330

Wall

C2 (Mornington River)

LEFT

3330

3428

Wall

C2 (Mornington River)

LEFT

3447

3494

Embankment

C2 (Mornington River)

LEFT

3494

3901

Embankment

C2 (Mornington River)

Perpendicular

3918

3918

to watercourse
Flap Valve

C2_1

N/a

1457

1457

Flap Valve

C2_2

N/a

630

630

(5) Model Boundaries - Inflows:
Full details of the flow estimates are provided in the Hydrology Report (IBE0600Rp0025_HA07 Hydrology
Report_F01- Section 4.7 and Appendix D).

The main inflow hydrograph to the Mornington River

implemented in the model at node c2_185 is shown in Figure 4.7.9.

Figure 4.7.9: Upstream 1% AEP inflow hydrograph to Mornington River at c2_185
IBE0600Rp0025
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The upstream boundary of the Mornington River is located at node ID c2_185 in the model; a point inflow
was applied at this node to account for flow entering the Mornington River upstream of this location. A
point flow was applied at Node ID c2_2190a to account for inflow from a small tributary not included in the
model due to its catchment size. Point flows were also applied at the upstream extent of two of the
modelled watercourses c2_3 and c2_4 based on the total flow in the sub-catchment to the HEP (as shown
in Figure 4.7.2). This conservative approach was considered appropriate given the small catchments (less
than 1km2).
For the watercourse c2_1, 25% of the flow was applied as a point flow at the upstream extent with the
remaining 75% applied laterally to the reach. This modelling approach was applied when it became clear
from initial model runs that applying the total catchment flow at the upstream limit was overly conservative.
This catchment is elongated and the vast majority of the catchment is thought to drain to the watercourse
downstream of the upstream boundary. Discussions with OPW indicated that there are connections
between this tributary and the Mornington River. There is no survey data of these connections or further
information on the interaction of these two watercourses. Even with the flow dispersed more proportionally
along the length of the reach c2_1 flood extents could not be validated along this undefended reach. A
review of the catchment delineation indicates that there is great uncertainty as to where the flat areas
between this drain and the Mornington River drain to. In light of the uncertainty in this very small
catchment (less than 1km2) it was considered appropriate that a proportion of the catchment flow from the
tributary was dispersed to the Mornington River.
All of the inflow hydrographs were delayed by 28 hours such that peak flows coincided with the peak
flooding conditions in the Boyne Estuary as a result of the extreme coastal water level boundary discussed
in Section 4.7.3 (6).
(6) Model Boundaries –

The modelled downstream boundary condition is taken from the ICPSS

Downstream Conditions:

node NE_09 at the mouth of the Boyne Estuary where it meets the Irish
Sea such that the effects of extreme coastal water levels in the Boyne
Estuary can be considered within the Mornington AFA. A range of extreme
coastal water level boundaries from 50% AEP to 0.1% AEP have been
considered.
The extreme coastal water level boundary has been developed using a
tidal cycle halfway between an astronomical mean high water and a mean
high water spring tide at Dublin Port. A typical 48 hour surge profile has
then been applied to achieve a peak water level at the appropriate ICPSS
extreme water level for NE_09 node. The fluvial design hydrographs have
been shifted in time such that the peak occurs simultaneously with peak
water level.
The likelihood of joint occurrence of extreme fluvial events and extreme
coastal events is discussed in the Hydrology Report and it is not
considered that there is evidence of significant joint occurrence. However
boundary conditions for the non dominant event to be considered have

IBE0600Rp0025
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been kept at 50% AEP for fluvial and coastal dominated model runs in line
with a precautionary approach.

Figure 4.7.10: 0.5% AEP Coastal water level boundary applied at
0701_Outflow
The coastal boundary has been applied at the model node ‘0701_Outflow’
representing a 1D boundary at the mouth of the Boyne Estuary where it
meets the Irish Sea. It is not considered that the boundary needs to be
applied to a 2D boundary at this location as the channel is well defined
with high ground to either side.
It is also considered that there is no flood risk to Mornington directly from
the open coastline as a constant high level (above 4m) is provided
between the beach and the Mornington AFA.
(7) Model Roughness:
(a) In-Bank (1D Domain)

Minimum 'n' value: 0.035

Maximum 'n' value: 0.055

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

Minimum 'n' value: 0.035

Maximum 'n' value: 0.055

(c) MPW/HPW Out-of-Bank

Minimum 'n' value: 0.020

Maximum 'n' value: 0.045

(2D)

(Inverse of Manning's 'M')

(Inverse of Manning's 'M')

IBE0600Rp0025
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Figure 4.7.11: 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. Any values
seaward of the high water were taken as 0.033 unless otherwise specified.

IBE0600Rp0025
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(d) Examples of In-Bank Roughness Coefficients
XS_ID:c2_3194!! – (Harry’s Shop)

Manning's n = 0.035
Natural stream - clean, winding

XS_ID: c2_7754d – (d.s. of Northlands)

Manning's n = 0.055
Natural stream - sluggish reaches, weedy deep pools

Figure 4.7.12: Examples of In-bank roughness values (Manning's n)

4.7.4

Sensitivity Analysis

TBC at Final

4.7.5

Hydraulic Model Calibration and Verification

(1) Key Historical Floods
(a) OCT 2011.

Flood event data collected as part of Eastern CFRAM Study flood event response
shows that the Northlands housing development was inundated on the night of the 24th
and 25th October 2011 by the Mornington River. Maximum flood depths of 0.36m were
recorded for the flood event and a flood extent outline was recorded.
There is no hydrometric gauge data in or in the vicinity of the Mornington River
catchment which could be considered representative in terms of catchment response.
There are no hourly rain gauges within the catchment with the nearest rain gauge for
which data is available located at Dublin Airport, approximately 30km to the south. A
review of the hourly data at Dublin Airport found that 67mm fell over a nine hour period
on afternoon and evening of the 24th October. When analysed against the FSU DDF
model this can be shown to be a rainfall frequency of 1% AEP. The next closest hourly
gauge is at Killowen 42km to the north. At this station 40mm was found to have fallen

IBE0600Rp0025

4.7 - 18

Rev F03

Eastern CFRAM Study

HA07 Hydraulics Report - DRAFT FINAL

over a 14 hour period which equates to a 50% AEP event. Although rainfall frequency
does not exactly reflect fluvial flood frequency, given the catchment is a relatively small
catchment it is considered the rainfall event is likely to have been of the critical duration
for flooding in the catchment; based on an FSR estimate using catchment descriptors
the critical duration rainfall event for the catchment was estimated to be 9 or 10 hours.
As such it is estimated that the fluvial return period may have been anywhere between
a 50% and a 1% AEP. Assigning a more precise AEP within this range is difficult given
the lack of catchment specific data. There were a number of reports of flooding in and
around Drogheda but the event centre can be shown meteorologically and based on
the severity of the events to be in and around Dublin.
Given the detail of the flood event data recorded in relation to the event at Northlands
the event is considered suitable for calibration. The development levels are captured
within the 2D zone through the LiDAR however the 1D model represents the channel
as open through Northlands whereas there are two culverted portions under the roads
and gardens at either end of the development. Nevertheless detailed outputs from the
model were reviewed against the event data in an attempt to calibrate the model.
A comparison between the recorded event flood extents at Northlands and the
modelled extents is shown in Figure 4.7.13:

Max flood
depth 360mm

Figure 4.7.13: Comparison of recorded Oct 2011 flood extent (left) and modelled
flood extents (right)
The maximum recorded flood depth of 360mm was recorded at the location shown in
Figure 4.7.13 above. Maximum modelled flood depths for the design event scenarios
are 360mm exactly for the 10% AEP and 537mm for the 1% AEP for the same
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location. Given the event is unlikely to have been as extreme as a 1% AEP event
outside of Dublin, the fact the 10% AEP modelled and event recorded water depths are
the same provides partial validation of the model. This agreement did not warrant
further adjustment of the model parameters above those which were initially estimated
based on observations, despite the fact the culverts are not represented as such within
the model.
No further reports of flooding in the Mornington catchment were received for the event.
This is consistent with modelled events of magnitudes up to 1% AEP which indicate no
properties flooding within the AFA.
(b) FEB 2002.

The historical data indicated that flooding occurred in Drogheda, Baltray, Edenderry
and Mornington in February 2002. This event was caused by heavy rainfall causing
the River Boyne to overtop its banks, with high tides and strong winds adding to the
flooding in Drogheda, Baltray and Mornington.
In Mornington, the tide level reached 3.36mOD. Analysis of tidal records in a report
entitled "Mornington District Surface Water and Flood Protection Scheme” showed that
the flood event in Mornington had an AEP of approximately 1%, while the
corresponding river flow was found to be less than Qmed (1 year return period). Existing
defence embankments downstream of Lady’s Finger were overtopped by a margin of
approximately 0.25m during the February 2002 event. Areas including Crook Lane,
Tower Road, St. Mary’s and Seaview Park were inundated and approximately 30
houses were flooded in these areas, with water depths of up to 0.6m.

Up to 80

additional houses were protected with sandbags. In order to prevent further flooding
from the river backing up during the subsequent high tide, units of the fire brigade and
the civil defence were deployed in over-pumping the Mornington River past tidal
defences.
A flood alleviation scheme has been carried out in Mornington. The model shows that
during a 1% event in the River Boyne and Mornington River, no out of bank flooding is
occurring at Lady’s Finger or in Mornington and Bettystown. Given the changes in this
location the historical data cannot be used to calibrate the defended model however
this data was used to calibrate the existing model upon which the defended model was
built to a tolerance of 150mm (see "Mornington District Surface Water and Flood
Protection Scheme", KMM, January 2004)
(c) NOV 2000.

Information was found for a flood event which occurred in Drogheda, Navan, Trim,
Baltray, Edenderry and Mornington in November 2000. Floods were caused by heavy
rain and storm force winds.
In Mornington, it was estimated in a report by Kirk McClure Morton ("Mornington
District Surface Water and Flood Protection Scheme", January 2004) that a 5% AEP
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flow occurred in the Mornington River, with an estimated discharge during this event of
2.98m3/s, while the tide level was within the normal tidal range (the estimated tidal level
on this date was in the region of 1.6-1.7mOD Malin at River Boyne - Bar, where a
mean high water spring tide is 1.84mOD Malin). The worst affected area was low lying
agricultural lands adjacent to the Golf Links Road on the main channel of the
Mornington River. Further areas, included Fairway Lawns and the Caravan Park north
of Bettystown, were at risk due to flooding of tributaries. Given the changes in this
location the historical data cannot be used to calibrate the defended model however
this data was used to validate the existing (undefended) model upon which the
defended model was built (see "Mornington District Surface Water and Flood
Protection Scheme", KMM, January 2004). Differences between in the predicted water
levels ranged from 20mm lower to up to 140mm higher at the location of Harry’s Shop.
All of the areas discussed as having flooded directly from the Mornington River are
now shown to be within the benefitting area following the new analysis (up to the 1%
AEP event). Fairways Lawns adjacent to the tributary c2_1 and which remains
undefended following the flood protection scheme constructed in 2010 is still shown to
be at slight risk (gardens to the rear of two properties) from the 1% and 10% AEP
event. The caravan park at Bettystown is not shown to be at risk however the recent
development at Northlands adjacent to the caravan park is and this may indicate that
topographical changes as a result of the Northlands development may have changed
the flood extents in this area. In light of this the defended area and the 10% and 1%
AEP extents can shown to be broadly validated by the historical evidence in relation to
the event.
(d) DEC 1978.

Information was found for a flood event which occurred in Drogheda, Navan, Trim,
Mornington and Baltray in December 1978. The flooding transpired after a period of
heavy rainfall on the Boyne catchment, which approximated to the 50% AEP 2 day
rainfall for the area. High tides/low barometric pressure also contributed to the flooding
in Drogheda, Mornington and Baltray. The only details available regarding this event in
these AFAs is that the Boyne Mill clothing factory in Drogheda was flooded, with the
water level reaching doorsteps in Baltray and Mornington. There is insufficient detail
from the event to provide validation of the latest mapped extents.

(e) DEC 1954.

A flood event was found to have occurred in Drogheda, Mornington, Navan and Trim in
December of 1954. However, the press article on http://www.floodmaps.ie in which the
flooding in Drogheda and Mornington was reported was not available for download,
and no further details on this flood event in Drogheda and Mornington could be found. .
There is insufficient detail from the event to provide validation of the latest mapped
extents.

Summary of Calibration
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Some historical information is available for the Mornington area which showed the Mornington River to be
a source of flood risk to the surrounding area historically. A flood alleviation scheme has been carried out
since this historical flooding to address these flood risk issues and the pre flood protection scheme model
upon which the Study model has been built was shown to be calibrated / validated to two of these events,
November 2000 and February 2002 . The other two historic events, December 1978 and December 1954,
have insufficient detail for calibration of verification of the model. Flooding occurred post flood protection
works on the evening of the 24th / 25th October 2011 in the Mornington catchment and although it is difficult
to put a definite frequency on the event, the resolution of the flood event data available is high. This data
partially validates the upper reaches of the model but long term hydrometric or rainfall data is not available
within the catchment such that the frequency of the event can be estimated with higher certainty.
A comparison has also been made between check flows at HEPs and modelled flows and is included in
Appendix A4. This found that the model is generally returning peak flows which are well anchored to the
hydrological estimates for the 10% and 1% AEP fluvial events. In the 0.1% AEP event there are a number
of locations where there is a large discrepancy. However given this is the event at which the standard of
protection of the defences is exceeded and there is a large amount of floodplain flow and interaction
between individual catchment flood flow routes, this is not considered a reflection of the model being
poorly anchored to the hydrological estimates.
There are no significant water level instabilities within the Mornington River or lower Boyne Estuary
reaches of the model. It was noted in the 0.1% AEP fluvial model however that in-channel and out of bank
flow hydrographs at the lower reaches of the tributaries c2_3 and c2_4 appear quite unstable. A review of
the water level hydrograph found that the shape is smooth and it is considered that the instability in the
flow hydrograph is due to the large cross bank flows from the Mornington River across the bottom reaches
of both of these tributaries. Combining in-bank and out of bank flow hydrographs results in a partly
smoother hydrograph and it is thought that instability may relate to the model being limited to transfer of
flow across the bank in one direction at a time per time step. This is not considered to have a significant
impact on uncertainty of peak flood levels or extents and is fairly typical of reaches with a large cross bank
flow.
(2) Post Public Consultation Updates:
Following informal public consultation and formal S.I. public consultation periods in 2015, some consultees
indicated that flooding occurred in the residential street named St. Nicholas Village / The Dunes. Flooding
was said to have occurred within the street and came very close to entering properties in November 2014.
Flood waters had to be pumped out of the area even after flood levels in the Mornington River had
dropped. A photo showing the flooding at the end of The Dunes cul-de-sac was provided shortly after the
informal public consultation event as shown in Figure 4.17.4.
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Figure 4.7.14: Flood Event of November 2014 at The Dunes
As discussed in relation to model calibration there is very little observed data upon which to estimate the
frequency of flood events in the Mornington River. Consultees at the informal public consultation did
however indicate that there is an ongoing flood risk in the area and that it may be partly pluvial in nature.
Consultees indicated that the flooding arose from rising water levels in the area rather than overtopping of
the embankment along the Mornington River adjacent to the Dunes.
RPS reviewed the model in light of the information provided in relation to the November 2014 flood event.
It was found that the drain referred to in this report as tributary C2_1 has the potential to flood St. Nicholas
Village / The Dunes depending on the flows which are entered into the model and that there is a high
degree of uncertainty in relation to the design flows within this tributary given its small catchment size (less
than 0.5km2). The design inflows entered into this tributary were reduced at draft stage as there was no
known history of this significant flood mechanism. RPS reverted to FSU based estimates of flood flow for
this tributary in light of the information provided by consultees and found that flood waters build up in the
model at the confluence of the tributary and the Mornington River as the flap valve outfall to the
Mornington River is shut due to high water levels. Flood flows build up around the confluence spreading
along the rear of the Mornington River flood defences eventually leading to flooding in The Dunes.
These changes resulted in increased flooding from the tributary as shown below in Figure 4.7.15. The 1%
AEP event flood extents in the updated maps spread eastwards from the Tributary C2_1 before filling the
area at St. Nicholas Village / The Dunes. Residential properties are effected in this area in the 5% AEP
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event and greater. This is considered consistent with the responses from consultees. The model was
updated and check flows recalculated with a revised set of flood hazard and risk mapping issued as Final
to reflect this change.

Location of photo
Figure 4.7.14

St. Nicholas Village /
The Dunes

Flood flow route
from Trib C2_1

Figure 4.7.15: Revised Flood Extents Following Public Consultation
(3) Standard of Protection of Existing Formal Defences:
Defence

Type

Watercourse

Bank

Ref.

Length /

Designed Standard of

Diameter

Protection

(AEP)

(Fluvial)
1

Earthen
Embankment

C2 (Mornington River)

RIGHT

1943m

1%

2

R.C. Wall

C2 (Mornington River)

RIGHT

343m

1%

3

Earthen
Embankment

C2 (Mornington River)

RIGHT

29m

1%

4

R.C. Wall

C2 (Mornington River)

RIGHT

83m

1%

5

Earthen
Embankment

C2 (Mornington River)

RIGHT

111m

1%
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6

R.C. Wall

C2 (Mornington River)

RIGHT

239m

1%

7

Earthen
Embankment

C2 (Mornington River)

RIGHT

110m

1%

8

Earthen
Embankment

C2 (Mornington River)

RIGHT

44m

1%

9

Earthen
Embankment

C2 (Mornington River)

RIGHT

556m

1%

10

Earthen
Embankment

C2 (Mornington River)

LEFT

623m

1%

11

R.C. Wall

C2 (Mornington River)

LEFT

406m

1%

12

Earthen
Embankment

C2 (Mornington River)

LEFT

305m

1%

13

Earthen
Embankment

C2 (Mornington River)

LEFT

244m

1%

14

R.C. Wall

C2 (Mornington River)

LEFT

103m

1%

15

R.C. Wall

C2 (Mornington River)

LEFT

48m

1%

16

Earthen
Embankment

C2 (Mornington River)

LEFT

427m

1%

17

Earthen
Embankment

C2 (Mornington River)

Perpendic
ular
to
watercour
se

110m

1%

18

Plastic
Valve

Flap

C2_1
(Mornington
Tributary)

N/A

900mmØ

N/A

19

Plastic
Valve

Flap

C2_2
(Mornington
Tributary)

N/A

450mmØ

N/A

20

Cast
Iron
Flap Valve

C2 (Mornington River)

N/A

3x
900mmØ

N/A

The defences listed above are shown in Figure 4.7.16.
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Figure 4.7.16: Flood defences along Mornington River
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Figure 4.7.17: Defence Reference:15 (Lady’s Finger)

Figure 4.7.18: Defence Reference:06 (adjacent to Harry's Shop)
(4) Gauging Stations:
There are no gauging stations on the modelled reaches.
(5) Other Information:
The following reports were received from Meath County Council:


Flood Study for Bettystown, Northlands Flood Alleviation November 2013 (Punch Consulting
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Engineers)


4.7.6

Flood Study for Bettystown, Northlands Housing Estate June 2013 (Punch Consulting Engineers)

Hydraulic Model Assumptions, Limitations and Handover Notes

(1) Hydraulic Model Assumptions:
(a) Please refer to Section 3.4 for general assumptions using the Infoworks ICM modelling software.
(b) Draft mapping assumed the existing formal defences are effective.
(c) It is assumed that informal defences are ineffective.
(d) The bridge located in the Mornington River at chainage 3423m (Lady’s Finger) starts as a triple arch
but changes to three 0.9m diameter concrete flapped pipes. This bridge was represented in the model by
three 0.9m diameter pipes as this was established as the critical geometry dictating the head loss through
the structure. Flap valves have been included in model (model will not allow reverse flow) with headloss
co-efficient 1.0, representative of disc type flap vale.
(e) The mass error balance report showed a difference of 0.006%. This is within the acceptable limits as
stated in the Environment Agency's Fluvial Design Guide.
(f) Cross sectional data within the existing ‘Mornington Flood Alleviation and Drainage Study’ is assumed
to be an accurate reflection of the existing channel section up to the toe of embankment level.
(g) It is assumed that the ‘as constructed’ drawings used to determine the bank line and level post flood
defence construction are accurate for the purposes of this Study.
(h) The survey data used to produce the 1D portion of the model pre-dates the development of the
Northlands Housing Estate. However LiDAR captures estate levels and is included within 2D zone. The
model was found to be in good agreement with data recorded for the October 2011 flood event.
(i) While the tributaries within the model have been constructed using surveyed cross sections, any
structures along the tributaries have not been included in the model. Note that these tributaries represent
catchments less than 1km2.
(2) Hydraulic Model Limitations and Parameters:
(a) No drainage networks have been included in the model; as such flows have been introduced directly to
the 1D domain as point inflows as determined in the hydrological analysis.
(b) A model timestep of 1 second has been applied to the model in order to achieve a stable run.
(c) Flood defence ‘as constructed’ drawings have been used for development of flood defences within
model. The level of these defences is considered to be fairly accurate and compares well to LiDAR where
defences are picked up. However position of embankments (perpendicular distance from watercourse)
may differ from exact position.
Hydraulic Model Parameters:
1D Domain
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Timestep (seconds)

1

Min / Max space step

0.1m / 25m

Max Timestep Halvings

30

Max Iterations

30

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:
The existing Mornington flood alleviation scheme performs well during the 10% and 1% AEP flood events
in relation to the AFA with flood flows generally constrained between the flood embankments / walls within
the AFA. At two locations within the AFA however the flood defences would be overtopped and flooding is
apparent during the 1% AEP fluvial event:
1. Upstream of the footbridge at The Dunes the flood water level exceeds the top of embankment
level reaching approximately 3.7m OD Malin. This results in flooding over the left hand earthen
embankment and ponding in an area to the rear of the Ozanam Home. Water depths are up to
350mm with total flood water levels at 2.34m OD Malin. This is considered to be below the
finished floor level of the property which is estimated to be between 2.5 – 2.7m OD Malin.
2. At the downstream extent of the tributary c2_1 flood waters exit the right bank and flood the area
of agricultural land behind the earthen embankments on the Mornington River on the opposite
bank from Mornington Towers. Flood depths are up to 400mm but only agricultural land is
affected.
In addition to the two areas identified within the AFA there is a large area at the upstream extent of the
Mornington River at Northlands in Bettystown which is shown to be at risk in all fluvial events. This area is
not within the AFA and was not developed at the time of the “Mornington District Surface Water & Flood
Protection Scheme” (2004). As such the topography of the development is captured within the model via
the recently captured LiDAR which has been used to construct the 2D extents however there is
uncertainty in the 1D channel extents. This area is discussed in further detail in relation to the October
2011 flood event in Section 4.7.5 (1).
In the 0.1% AEP fluvial flood event large portions of the AFA are inundated as the flood defences and
banks along the Mornington River and its tributaries are breached at multiple locations. It is estimated that
over 200 properties within the Mornington AFA are at risk from the 0.1% AEP fluvial event.
At the downstream reach of the Mornington River a large flood extent can be seen in the salt marshes at
all three design fluvial return periods. This is caused by back flow from the River Boyne; it is however
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prevented from reaching properties within Mornington village by the embankment at chainage 3918m,
even during a 0.1%AEP event.
The Mornington River and its tributaries have reaches which have very shallow gradients and therefore
with the influence of the tidal River Boyne a reversal in flow direction can be seen up to Lady's Finger.
During all coastally dominated flood events there is no significant flooding evident from the Mornington
River upstream of the Lady’s Finger non return valves. During the 10% AEP event there are no properties
within the AFA affected by flooding as they are protected by the defence embankments along the lower
reaches of the Mornington River. The dominant coastal flood mechanism in relation to the Mornington AFA
is from the Boyne Estuary along the right bank for up to 1.5km upstream of the Mornington River
confluence. Even during the 10% AEP flooding is shown to breach the R151 to the west of Mornington
Village. For the 0.5% and 0.1% AEP coastal events large swathes of agricultural land are shown flooded
to the west of Mornington Village. One property within the AFA is shown flooded during the 0.5% AEP
event however in the 0.1% AEP event this increases to over 100 properties. During the 0.1% AEP event
flood depths of up to 1.5m are predicted by the model in the agricultural land at the western edge of the
AFA. Within developed areas flood depths of up to 1m are predicted by the model, particularly along the
areas within the village served of the R151.
Mornington is not considered to be at risk from coastal flooding directly from the coastline as a continuous
level of at least 4m is provided, largely by the sand dunes, along the coastline.
(4) Hydraulic Model Deliverables:
Model deliverables are supplied in an accompanying InfoWorks ICM transportable database containing all
model files as required by the brief and the relevant network and event files.
(5) Quality Assurance:
Model Constructed by:

Frances Carragher

Model Reviewed by:

Stephen Patterson

Model Approved by:

Andrew Jackson
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Not applicable.

APPENDIX A.2
Mornington River Culverts

US node ID
c2_3594U_Inlet1
c2_3594U_Inlet2
c2_3594U_Inlet3
c2_2992U_Inlet1
c2_2992U_Inlet2
c2_3194U_MH
North_MH_U

Width

Height

Roughness Colebrook-White

DS node ID
Length (m) Shape ID
Springing height (m) (mm)
(mm)
(mm)
c2_3594D_Outlet1
9.4 CIRC
900
900 ‐
c2_3594D_Outlet2
9.2 CIRC
900
900 ‐
c2_3594D_Outlet3
9.2 CIRC
900
900 ‐
c2_2992D_Outlet1
1.9 CIRC
1450
1450 ‐
c2_2992D_Outlet2
1.8 CIRC
1450
1450 ‐
c2_3194D_MH
8.7 ARCHSPRUNG
1200
1650
1.2
North_MH_D
14.4 CIRC
1150
1150 ‐

0.6
0.6
0.6
0.6
0.6
0.6
0.6

Mornington River Bridges

US node ID
Bridge_U
c2_2595U
c2_2763U

DS node ID
Bridge_D
c2_2595D
c2_2763D

Length
Discharge
Contraction Expansion US invert level (m
DS invert
Skew angle
(m)
coefficient
loss
loss
AD)
level (m AD) (degree)
21.6
1.7
0.3
0.5
1.325
1.325
‐7.31
31
1.7
0.3
0.5
0.689
0.689
28.92
22.7
1.7
0.3
0.5
1.215
1.215
‐1.09

Mornington River Bridge Openings

ID
c2_2595_Opening
c2/2763_Opening
Opening

Bridge US
node ID
c2_2595U
c2_2763U
Bridge_U

Length
(m)

Shape ID
9.2 RECT
3.2 RECT
2.2 RECT

Width
Height
Springing height Roughness
US invert
DS invert level (m
(m)
(m)
(m)
Manning's n level (m AD) AD)
6.6
2.569
‐
0.045
0.689
0.689
6
2.335
‐
0.045
1.215
1.215
6
1.6
‐
0.055
1.325
1.325

Lady’s Finger Bridge / Flap Valve Elements
Flap Valves

ID
c2_3594U.2
c2_3594U.3
c2_3594U.5

Bridge US
node ID
c2_3594U
c2_3594U
c2_3594U

Invert
Discharge
Bridge DS Diameter
Level (m
Co‐
node ID
(mm)
AD)
efficient
c2_3594D
900
0.887
1
c2_3594D
900
0.887
1
c2_3594D
900
0.887
1

Irregular Weir (Bridge Parapet)

ID
c2_3594U.2

Bridge US
node ID
c2_3594U

Bridge DS Crest
Chainage / Discharge Co‐
Modular
node ID
(m AD) Elevation
efficient
Limit
0.9
c2_3594D
4.338
Varies
1.7

APPENDIX A.3

Mornington River 1% - Existing (Defended) AEP Long Sections

Culvert
chainage 463m

Confluence
chainage 762m

Confluence
chainage 812m

Bridge
chainage 1330m

Confluence
chainage 2175m

Bridge
chainage 2328m

Bridge
chainage 2575m

Culvert
chainage 2792m

Bridge (Harry's Shop)
chainage 2918m

Bridge (Lady’s Finger)
chainage 3423m

APPENDIX A.4
Peak Water Flows
River Name & HEP

AEP

Check Flow
(m3/s)

Model Flow
(m3/s)

Diff (%)

Mornington River

10%

2.15

2.18

1%

c2_US

1%

3.99

3.82

-4%

0.10%

7.14

6.49

-9%

Mornington River Trib

10%

0.17

0.29

72%

c2_1

1%

0.32

0.60

88%

0.10%

0.58

1.59

174%

Mornington River Trib

10%

1.26

1.24

-2%

c2_3

1%

2.33

2.5

7%

0.10%

4.17

3.9

-6%

Mornington River Trib

10%

0.11

0.11

0%

c2_4

1%

0.2

0.25

25%

0.10%

0.36

1.37

281%

Mornington River

10%

3.77

3.75

-1%

c2_DS

1%

6.99

7.11

2%

0.10%

12.5

7.47

-40%

The table provides a comparison between modelled flows and the hydrologically derived flows for the
tributary check and downstream check point HEP flows. At the top of the Mornington River (c2_US)
the upstream inflow has been compared to the modelled flow entering the AFA extents.

It can be seen from the table above that for the 10% AEP events the model is very well anchored to
the hydrological estimates at all locations where the difference is less than 2% at all locations apart
from at the downstream extent of tributary c2_1 where it is as much as 72%. At this location the
modelled flow represents the flow through the flap valve at the downstream extent of this tributary. A
review of the modelled flood shows that when the inflow to this reach peaks there is zero flow through
the flap valve as it is closed during high water levels in the Mornington River at the downstream side of
the valve. The peak flows observed in the table represent the draining out of the flood water which has
built-up on this tributary (c2_1), once the water levels have dropped in the Mornington River. The
differences are greater in the 1% and 0.1% AEP events (88% to 174%) however this is not considered
a like for like comparison as the modelled flows are not hydrologically driven but rather are driven by a
specific hydraulic mechanisms.

In the other modelled watercourses, for the 1% AEP event the modelled flows are generally well
anchored to the hydrological estimates with the only significant discrepancy (above 10%) observed at

the downstream extent of the tributary c2_4. Flood extents in the model at this location are out of bank
in both the Mornington River and the tributary and the increase in flow is due to flow from the
Mornington River flowing out of bank and into the tributary channel at the HEP.

For the 0.1% AEP there are three locations where there are significant discrepancies between the
modelled and hydrologically derived flow estimates. At this return period the standard of protection of
the defences is surpassed and there are significant overland flow paths. At c2_4 the modelled flow is
much larger than the hydrological estimate but this time it is almost three times as much. This is for the
reason stated – flow leaving the Mornington River and entering the tributary channel at the HEP – and
would not indicate a discrepancy to be investigated further. At the downstream extent of the tributary
c2_1 the modelled flow through the flap valve at the HEP is over double the hydrological estimate.
This is partly due to the draining out of this tributary once the flap valve can open as discussed
previously. However in the 0.1% AEP event the Mornington River overtops the earthen embankments
and flow enters the tributary c2_1 before exiting again at the HEP. At the downstream extent of the
Mornington River at the HEP c2_DS the flows are 40% lower in the modelled event than the
hydrological estimates. Flows along this portion of the model are difficult to gauge as there is a
significant back water effect from the Boyne Estuary. As such flows have been extracted further up the
channel than the HEP. Within the flow hydrograph however, even at Lady’s Finger, the Boyne Estuary
fluvial and tidal backflow effect is still evident and there is at least a portion of the discrepancy due to
the backwater effect reducing the flow in the channel. There is also a significant portion of flow lost to
the floodplain in the 0.1% AEP event which will not be evident in the model at the downstream HEP.
Given these factors which are likely to be contributing to the reduced model flow and the fact that the
model is shown to be well anchored in the higher frequency events its is considered that the reduced
peak flow is accounted for.

APPENDIX A.5

ICM Compact Transportable Database, HA07_DROG07_F02, includes the following:
ICM ‐ SIM FILE
0.1% AEP Coastal
1% AEP Coastal
10% AEP Coastal
0.1% AEP Fluvial
1% AEP Fluvial
10% AEP Fluvial

ICM ‐ NETWORK FILE
Drogheda / Baltray / Mornington

ICM ‐ INFLOW FILES
50% AEP_F02
10% AEP_F02
1% AEP_F02
0.1% AEP_F02

ICM ‐ BOUNDARY FILES
50% AEP Coastal
10% AEP Coastal
0.5% AEP Coastal
0.1% AEP Coastal

GIS Deliverables - Hazard
Flood Extent Files (Shapefiles)
Fluvial
E16EXFCD100C0
E16EXFCD010C0
E16EXFCD001C0

Flood Depth Files (Raster)
Fluvial
E16DPFCD100C0
E16DPFCD010C0
E16DPFCD001C0

Water Level and Flows (Shapefiles)
Fluvial
E16NFCDC0

Coastal
E16EXCCD100C0
E16EXCCD005C0
E16EXCCD001C0

Coastal
E16DPCCD100C0
E16DPCCD005C0
E16DPCCD001C0

Coastal
E16NCCDC0

Flood Zone Files (Shapefiles)

Flood Velocity Files (Raster)
To be issued with Final version of this report

Flood Defence Files (Shapefiles)
Defended Areas
E16FEMCD100C0

E16ZNA_FCD
E16ZNB_FCD

GIS Deliverables - Risk
Specific Risk - Inhabitants (Raster)
Fluvial
N16RIFCD100C0
N16RIFCD010C0
N16RIFCD001C0
Coastal
E16RICCD100C0
E16RICCD010C0
E16RICCD001C0

General Risk - Economic (Shapefiles)
One UoM Map

General Risk-Environmental (Shapefiles)

