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Ility to the national

road network, gain a more detailed
understanding of which areas are at the

highest risk of flooo
the future and deve

ing, both now and In
Oop management

techniques to mitigate the impacts of

flooding.
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How can we best model and represent flood hazard to
roads, including climate change?

How can we identify areas of greatest potential
Impact/risk?

How can this information be best used to manage
flooding, and mitigate damage, disruption and harm to
people?

How best can we offer advance warning of flooding to
road users?
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Results & Deliverables T" Sonntig
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GeoPDF Mapping i ID hotspots & culvert blockage
Analysis Tool T investigate risk statistics

Flood Risk Management Protocol T manage & mitigate
Forecasting & Road Alerts I preparedness

User Guidance & Training i specify investigations

Site Specific Investigation T mitigation
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Based on RIMMAROCC Framework (ERA-NET 2010)

Identify risks and evaluate threats

Determine vulnerabilities & consequences

Define strategies in order to

Mitigate L Minimise
vulnerabilities consequences
Imp t-actions

Operators G users B
Reinforcement, Specific education for
Redundancy, extreme events

Action plans, Resiliency, Plans, Exercises

Training, Exercises,

Capitalisation

Expands on SWAMP (Larsen & Pihil 2010) which
highlighted risks from surface water, using a
'‘depression’ or 'sink’ approach i Blue Spot Model.
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Tl Flood Mapping &
Data



Flood Data & Mapping T" St
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A Historic Flooding
A Floodmaps.ie + Consultation

A Fluvial
A 1% AEP & 0.1% AEP Extent

A Coastal (Extreme Sea Levels)
A 0.5% & 0.1% AEP Extent

A Pluvial
A Multiple AEP
A Depth, Velocity & Hazard
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Pluvial Mapping

Use of NRA LIDAR

T
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JFlow+ full 2D SWE 1 velocity, depth & hazard

1% & 0.5% AEP 1hr duration |

1% & 0.5% AEP 6hr duration
Variable % Runoff
Urban Drainage 12mm p/h

Variable Manni

JBA

consulting
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The new raster grids T"W e
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A Identify areas that are :
particularly sensitive to
changes in rainfall

A Difference between 100
year and 200 year return
period rainfall

A Extent of the difference

(a_-bO\_/e thresh_o_ld_) used to d to Road issues — flooding from nearby river Blackw:
highlight sensitivity i\

“\ Unrelated to Road issues — flooding from near
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A Receptor Data
A 5000km carriagev

A Linear Stats
A 100m segments &
A Maximum Dept 7
A Maximum Velo| =422
A Maximum Haz:

A Climate Chang. —_.._......,
A Traffic Exposure (SW hazard * Mean Daily Traffic)
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Strategic Decision Support Tool used to help prioritise s R g e
key sites for more detailed study described in 'High Ris| . . Overall weighted metric E
o chosen flood risk metric >
Site' sheets. Back to protocol
< For your chosen metric, there are this ma The worst 50 grid squares sorted
50 gridsquares in the worst 50 according to th| ~ your chosen metric capture this| 55
Histogram of risk for chosen metric over 6601 1km grit e many Historic incidents
Historic record|
600 Exposure: Traffic (recurring CFM Coastal | PFRA Fluvia]
51616 510 Unique reference| Overall Weighted | Volume weighted| Traffic Volume| Peak | Peak Peak |Climate Chang| weighted by | CFM Fluvial Length flooded Length flooded|  length
500 4289 4755 2478 Rank| Index |for 1km grid squary Rank Metric by peak Hazard (AADT) Hazard | Depth | Velocity | sensitivty factor 2)? Q100 Q200 flooded Q109
42332 400 1 1 X156000Y09800Q 3387.80 4,983 7,981 1.13 2.04 3.03 0.13 12.00 2099.46 0.00 1930.19
400 2 359 2 2 X148000Y054004 3375.70 6,057 4,765 1.52 1.76 2.29 0.22 2.00 1578.66 0.00 1926.29
gsoo 286 816 31304 3 8 X306000Y22600Q 3343.00 7,917 17,589 0.77 1.19 1.85 0.34 0.00 1396.25 0.00 347.41
3 220 4 4 X156000Y09900Q 3326.70 3,796 4,303 0.88 1.38 1.49 0.23 4.00 2447.78 0.00 831.93
200 157 5 5 X312000Y23900C 3322.50 11,092 9,203 121 2.10 2.08 0.21 0.00 430.86 0.00 594.05
6 6 X163000Y06700Q 3318.20 11,103 12,264 0.95 0.77 124 0.23 4.00 1134.91 0.00 941.85
100 ca 7 7 X220000Y12300Q 3306.90 4,424 6,969 0.63 1.15 158 0.14 0.00 1630.39 0.00 767.65
18 8 8 X318000Y24100 3295.40 11,864 71,364 0.71 0.90 0.95 0.17 0.00 928.39 0.00 1348.94
0 1. SESNNSEEEENEEREER NS 9 9 X158000Y15400Q 3286.00 22,709 23,473 0.97 1.93 0.93 0.08 0.00 1405.67 0.00 718.36
KN SR A SR SC S S 10 10 | X147000Y05300( 3269.90 2,946 4,765 1.06 2.06 3.25 0.09 0.00 710.30 0.00 982.80
o N‘w‘" o ,;33’ m@“ ,L‘?“ ,Lﬂb% ,,’@” 11 11 [ X311000Y22700C 3266.60 5,376 37,243 2.04 3.03 1.66 0.40 0.00 49.74 0.00 620.70
Metric value 12 12 | X204000Y09800Q 3263.90 3,216 3,337 0.96 1.92 1.99 0.25 0.00 626.26 0.00 475.04
13 13 | X050000Y08100Q 3258.90 2,179 2,762 0.79 157 122 0.24 0.00 1679.84 652.36 574.32
Cumulative measure of overall Ris 14 14 | X098000Y11000! 3258.70 2,475 5,676 0.59 1.18 1.40 0.11 0.00 1363.61 0.00 3004.50
15 15 | X267000Y33500( 3249.00 5,737 9,812 0.58 1.17 0.69 0.16 1.00 1704.23 0.00 1006.70
12000000 16 16 [ X326000Y18700Q 3240.80 11,483 9,302 1.23 0.91 153 0.38 0.00 210.56 0.00 467.88
17 17 [ X314000Y23700! 3239.20 1,995 9,411 1.22 1.76 2.35 0.46 2.00 233.26 0.00 405.06
18 18 | X315000Y23300( 3229.30 28,799 27,887 1.03 2.02 115 0.18 0.00 0.00 0.00 1135.89
1000000¢ — 19 19 | X313000Y238000 3217.70 5,218 9,874 0.72 1.07 1.64 0.29 0.00 0.00 0.00 2285.91
/ 20 | 20 | X327000Y18000( 3213.10 14,004 8,626 1.62 1.26 0.79 0.64 0.00 231.62 0.00 608.10
8000000 21 | 21 | X313000Y23900( 3212.80 11,092 9,203 1.21 2.10 133 0.22 0.00 145.30 0.00 264.02
22 | 22 | X154000Y10000! 3206.40 3,548 6,545 0.54 0.49 159 0.16 0.00 938.16 0.00 1285.54
/ 23 | 23 | X327000Y190000 3201.50 22,030 9,302 2.37 2.24 151 0.60 0.00 0.00 0.00 262.51
6000000 24 | 24 | X109000Y081004 3200.30 4,472 4,970 0.99 | 096 1.26 0.27 1.00 1017.47 0.00 157.14
/ 25 | 25 | X165000Y34900 3199.40 7,259 5133 141 141 1.95 0.34 0.00 320.11 0.00 157.83
4000000 26 | 26 | X324000Y21700( 3199.10 34,351 30,181 114 2.27 0.90 0.21 0.00 546.92 0.00 117.02
27 | 27 | X166000Y074000 3198.50 5,007 22,851 0.95 1.87 0.68 0.08 2.00 545.30 0.00 1446.15
/ 28 | 28 | X291000Y26100! 3193.60 4,123 10,022 041 0.78 1.20 0.11 0.00 853.78 0.00 673.83
2000000 29 | 29 [ X194000Y37400( 3187.10 4,294 3,584 126 | 168 0.66 0.24 0.00 758.97 0.00 550.48
30 | 30 | X297000Y13900( 3181.40 1,420 6,002 0.48 0.69 114 0.12 3.00 2122.26 47.77 2145.98
0 . . . ) 31 | 31 | X316000Y23600C 3177.90 49,355 42,336 1.59 1.96 155 0.33 10.00 70.78 0.00 125.13
0 2000 4000 6000 8000 32 32 X157000Y099000 3174.40 2,614 4,303 0.61 0.47 1.41 0.15 8.00 1433.52 0.00 929.22
rank 33 | 33 | X224000Y41000 3167.80 11,191 11,340 0.99 1.81 0.57 0.13 0.00 771.61 0.00 365.02
34 | 34 | X165000Y07100! 3156.20 3,997 16,534 0.39 0.69 0.79 0.08 0.00 2626.88 40.78 710.67




GeoPDF Delivery (6,601)
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A For 50 locations across the country, simulations were
completed with major structures (bridges or culverts
conveying watercourses) modelled as blocked and un-

blocked.
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Tll Flood Risk
Management Protocol
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A The Protocol Assessment is initially based upon the flood risk metrics
and flood history derived from the strategic tool.

A The aim is to allow an individual appraisal of sites that have been
highlighted as potentially being at risk of flooding.

A Involves four phases of investigation and is centred around deriving a
meaningful interpretation of the risk metrics concluding with mitigation
and management options.




Flood Risk to Roads Protocol T"W

Flood Risk Management Protocol for Roads
Use the flood risk to roads protocol to identify and prioritise areas at elevated flood risk and identify an appropriate courseof action for managing or mitigating the flood risk

PHASE 1

(Initial
Assessment)

PHASE 2
(Site Visit)

Index Geo-PDFs
Click on this link to start up the national index map, and click on a county. This will load the roads themed by an overall
flood risk score with orange and red squares having higher risk. Click on a prioritised area.

Protocol Assessment Template
Click on this link to open the guidance for following the 4 steps of an assessment for your
prioritised area and start filling in following the following steps

Check NRA/local experience of flooding & update the historical evidence :
1) Is there evidence of groundwater ponding due to e.g. karst .22) Is the location currently party
to a ‘Minor Works Application’? 3] Is it being studied as part of the “OPW CFRAM Programme’ ? 4)

Inspect the detailed GeoPDF at the 1:5000 scale - What are the main sources

of predicted flooding
2) Fluvial 3} Coastal 4) Other
Does the ponding increase with increased

Do the different modelling depth of
flooding layers indicate backing up in storm duration {going from 1 hour to 6
the vicinity of a culvert? hours)?

5) Combined

Do the maps indicate climate change
sensitivity (carriageway themed by
turquoise indicates high)

1) Pluvial

Check velocity layer - are a significant

proportion of velocities > 1.0m/s (red)
close to culverts or embankments?

Use appropriats check sheets {and follow protocol ent template)

Site Visit to check assets
vulnerable to culvert
blockage / failure

Site Visit to check flood
risk from bridge assets

Site Visit to check drainage
capacity

Site Visit to check assets check
site vulnerable to scour

JBA

consulting

Consider
1. Flood Warning using Flood
Foresight or
2. Maintenance;
Then prepare detailed plan of
action under Phase 4

See separate guidance
flow charts for; Detail the specialist requirements of phase 3 study, which may include
FRA - Hydrology + Hydraulics
- Detailed FRA OPW i equreiemnt

- Hydrological Analysis ainage requirement
- Hydraulic Modelling AA/NIS - proximity to SPA/SAC

Prepare brief for tender to
consultants etc

ompleted in-+

API

& Flood
Foresight*

Data available through Web-App,

Rainfall Forecast (0-7 days)
Flood Forecasting

Flood Footprint Output
Route Alerts

Current & Forecast (0-10 days)

or FTP download

Detailed Model Assessment Capacity building - training so
assessment can be undertaken in-
house
Should solution be
adaptive owingto
climate change?

what are costs of
proposed
intervention?

Assess benefit of scheme
with and without
intervention

Drainage Flood Warnings

Can electronic signage
be issued where the

% exposure measure is
storage pond in future high?

Drainage Design -
consider costs and
benefits using SCOTS tool
for SUDS solution

Regular
maintenance
/elearance of
debris/gravel

Consider additonal
drainage such as

Adaptation
re-visit action
in 20 years

Upgrade
Asset now or
in future

Complete Drainage
assessment

Can mobile /smart
phones be used to raise
warning in areas of high

potential exposure?
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PHASE 1171 Initial Assessment

A Familiarise and use all available information to understand the site and
characteristics of the flooding;

PHASE 21 Site Visit
A Further assess potential cause/mechanism of flooding;
A Complete drainage, culvert or bridge assessment;
A Trigger Detailed Assessment if required.
PHASE 31 Detailed Assessment
A Bespoke assessment using appropriate methods
A Can include detailed modelling
A Feasibility i Benefit Cost Analysis
A Outline Design
PHASE 4 7 Mitigation and Management
A Clearly outline management and mitigation measures and recommendations
A Detailed Design/Construction
<4
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Tl FRA Guidance

Flood Risk Investigation



FRA Guidance InvestigationT"W
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JBA
consulting

]

Review Phase 1/2
Protocol

s flood source/pathwa:
understood?

| PHASE3PROTOCOL |
: Rsses T : S fol PREPARE INITIAL
i s Soopma sy | SR .| MODEL APPROACH
| el ' i Lo ”| DECISION MAKING
________________________ mpacts/Constraints Conceptual Model
H
H
: SPECIFY DATA
! REQUEST
: - Survey, CFRAM
: - Mapping
H -Initial Route Decision
H
PHASE 3 PROTOCOL
ASSESSMENT FLUVIAL SOURCE PLUVIAL SOURCE COMBINATION
COASTAL SOURCE SOURCE
] DIRECT/CAPACITY/ : DIRECT/CAPACITY/
8 DIRECT/DEFENCE DIRECT/CAPACITY/
Detailed Assessment BLOCKAGE/ BLOCKAGE/ EATURE L OCKAGES
....... SLEERPEIN e DEFENCE FAILURE DEFENCE FAILURE DEFENCE FAILURE
[VOLUMETRIC RAINFALL
See separate flow chart| HYDROLOGICAL ANALYSIS TIDAE é\thSIS COMBINED SOURCE
for i INVESTIGATION | ing or Nen- s < ANALYSIS
e Horca oo Simple or Dtaled model Rain; Tide; Flow, GW.
* ¥ ¥
1 DETAILED INTEGRATED
HYDRAULIC MODELLING
See Separate Row chart HYDRAULIC MODEL RUNOFF MODEL OR NON-MODELLING MODELLING
e % OR NON-MODEL DRAINAGE MODEL 20 Anaysis. | Buvial. rain on grid and
Jor vk ke APPROACH COMBINED MODEL W overopping deatiage pefuork
Method & Development Establish Baseli Establish Baseli Breach modeliing -
stablish Baseline stablish Baseline Establish Baseline Eainblish Bl
,,,,,,,,,,,,,,,,,,,,, ! | v
TSRS RS MINGATION O TIONS HYDROMORPHOLOGY MITICATION OF-TIONS MITIGATION OPTIONS HYDROMOREHOLOGY MITIGATION OPTIONS
{ ] INVESTIGATION INVESTIGATION o
¢ I : pyrizibndl i) STUDY OR OTHER = s INVESTIGATION »|  STUDYOROTHER | | INVESTIGATION
10 the proposed option addes -=-- % ENVIRONMENTALSTUDY (€---{ ~ Drainage System Consider Gesign guidanca| > ENVIRONMENTAL STUDY
| new construction/improvement of | Management Plan May be raquired to limt Conveyance LR S May be required to limit
E transport mﬁmmm: for . Consider S50 design erosion potential Consider S50 design pPropri o sy
| example, new culvertsibridges, | & environmenta! impacts & I l environmental impacts & l
| new highway dfal\age systems, | enzure WED, Habitats ensure WFD, Habitats.
ilirovie s¥ecyion 86 oss oL CLIMATE CHANGE & Directive andlor Birds CLIMATE CHANGE & CLIMATE CHANGE & Directive andlor Birds CLIMATE CHANGE &
! Boodplen? : ADAPTATION Directive compliance ADAPTATION ADAPTATION Directive compliance ADAPTATION
[ | Choose approach and Choose approach and Choose approach and Choose approach and
! If so then then Til standards apply | : . = 2 ; P
i abisliles dbe | integrate into options integrate into options integrate into options integrate into options
| referedto-HD 45/15gives | ‘ ¢ ¢ ¢
| guidance on sssessmentand |
e e SCREEN FOR POST LIAISE WITH OPW & SCREEN FOR POST- MITIGATION OPTIONS LIAISE WITH OPW & MITIGATION OPTIONS|
! quidance is given i HA 33115 and | DEVELOPMENT >  DESIGNTEAM: ([€— DEVELOPMENT Screen for Impacts ——» DESIGN TEAM: «—| Screen for Impacts
" others referred to within. 4 IMPACTS FEEDBACK IMPACTS FEEDBACK
"""""""""" [ A
l v
FINALISE FRA & 350
REFORTING
: i
| PHASE 4 DETAILED DESIGN | \ ENTER PHASE 4 FRMP p,
g | DETAILED DESIGN
' ’
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Tidal Fluvial

ASSESS SUITABLE ESTIMATION
METHODS

Refer to CFRAM/ICPSS

« [Ifin complex estuary, far ] METHODS
from ICPSS point then; FURTHER GUIDANCE; Sie of catchment
« Investigate Tidal Gauge « Size of catchmen
data au?ailability & oongduct * TIHD 4515 Method E + Gauged or Ungauged
ESWSL analysis or « Environment Agency Fluvial « Urban or rural
model.  |€----- > Design Guide Chapter 2 € --- . Karst
« For all sites consider if Colbahoe. EDITTIE - Anterial Drainage
Wave Overtopping « OPW Section 50 Guidance « Controlled/attenuation
analysis required = IH124 « Hydrograph required?
« FSH
Understand location and « EurOtop manual Understand catchment and specify
assessment needs suitable methods
h 4 CONSIDER UNCERTAINTY A 4
FSE @ 66 & 95% CI UNDERTAKE HIGH FLOW
USE PUBLISHED TIDAL DATA -
(OPW/ICPSS) OR UNDERTAKE (depending on estimation ANALYSIS USING A SUITE OF
BESPOKE ANALYSIS (detrend for D — method and S50 < » METHODS AND ASSESS WHICH
climate change) requirement)y METHOD IS TO BE USED AS
« Or Sensitivity Analysis FINAL DESIGN GUIDANCE

(

Tidal, Fluvial or combined issue?

ASSESS SUITABLE ESTIMATION

)

v

APPLY CLIMATE CHANGE
FACTORS

« Refer to OPW and TII
Standards

REPORTING AND DELIVERY

« Estimation results feed
into hydraulic model

« Possible calibration
feedback once design
levels/exients calculated
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Hydraulic modelling spec T"W
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COMNCEFTUAL SOURCE- Transport Infrastructure Ireland
FATHWAY-RECEPTOR MODEL

+ Ensire the system is

consulting

undersnodiooncepluaksed
1o allow comect spproach
deigion making.

¥

CHOOSE MODELLING
APPROACH

+  Lewel of complesity & cut
of bank fiow paths

+  Are slorage & Now
mechanisms relevant?

+  Fequired accuracy
FURTHER GUIDANCE, « Urbanised eateament;
. T HE} 4545 Methed F whera SW system is
. EnvionmentAgency [ | o e
Tabla 7.8 . ﬂn';_ﬁ&l‘aﬂnllraﬂ-
« ARA Froject 15 Repor soralabin
(Section 2) Type af mitigation
solulion; Slorage of

1D ONLY MODEL
20 ONLY MODEL
10v2D LINKED MODEL
INTEGRATED MODEL (include
surtacs walsr syster with 10/20)

COLLECT MORE DATA MPLIH;DEE =5
MODELLING AFPROACH
- Replace poor quality data NO Model provingiealisration YES LI Ar P
« Colect new data 1o
suppon modaling + " E::ﬂrmfﬂm L + Re-inbegrabe with rmain
approach saant Rocd process liow chart
machanismineraction?
Colect cbsarvalions from
resanil flood everils * Hloes mocel makch
obsarations?
Y H
UPGRADE MODELS/BUILD NEW H
MODELS h 4
REPORTING AND OA
Re-assess fode
conospluasation, +  Technical repor / shudy
schermatisation end concilsions fit for
Inpilerneant +  Clasr daliverablas suiled
ehangesimodel o end Lser
cansnction, +  Model handoverracord
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& Flood
Foresight’

& Flood

Rainfall amounts: Foresight

I 10-20mm N and W' prrerry 3
i 20-50mm S and E 2 -

riod
1 day B
Gnid view

Catchment view

Data generated- 13 Mar 2018 00:00 UTC Map mode: Real-time » Help » My account » Log out

Northernaond-of
] NOrnernireiond o pelfast

© T Lisburn
Armagh

Goes beyond rainfall ¢ . o
forecasting £ \ o
Provides forecast flood ... ...... o .

Inundation maps

Allows custom impact
forecasting

Enables early action to
reduce disruption/loss o

Flood Forecasting v
Flood Monitoring v

St David's

2
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1
¥ _ma
[ {
I
e
e,
=
1
1
3
\ A

13 Mar (T+0d) 14 Mar (T+1d) 15 Mar (T+2d) 16 Mar (T+3d) 17 Mar (T+4d) 10 Mar (T+6d)

| 1 1 1 |
13 Feb 15 Feb 17 Feb

[ [ [ [ [ I | [ [ I 1 [ | 1 [ | 1 I ] [
19 Feb 21 Feb 23 Feb 25 Feb 27 Feb 01 Mar 03 Mar 05 War 07 Mar 039 Mar 11 Mar

Copyright © 2018 Jeremy Benn Associates Limited ~ Terms, Privacy and Legal information @ Flood Foresight website WF floodforesight
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A Where is the added
value?....
I Rarity
assessment

A 2-yr RP exceeded
SE coast

A Dublin, Carlow and
Wicklow

@ Flood
Foresight’

Data generated:- 13 Ma

& Flood
Foresight’

Search for town, city

Help » My account » Log out

Map mode: Real-time »

Rainfall Screening A
Accumulation period

1 day B

O Rainfall (mm) (i ]

B @® Max RP exceeded (yrs) [i]

=2
=2
=5

=10
=25
=50
=75
=100
=200
=500
= 1000

ooopoooooooo

D

13 Mar (T+0d)

londnhﬂerm
Derry n
Northern'lt :'.‘l.'.‘l:." !
/-~ Belfast -
T Lisburn :
Armagh \
: |
L /' Isle of Man| /
\ —
\ —
{
Ireland A Dublin ‘
/ 7 &
Galwayl 1 Bangor
Ireland | " ]
A |
\
S /
*Limerick
- Wale
v
[ StDavid's

Swansea

14 Mar (T+1d)

15 Mar (T+2d) 16 Mar (T+3d) 17 Mar (T+4d) 19 Mar (T+6d)

03 Mar

1 1 1 | |
01 Mar 05 Mar 07 Mar 09 Mar 11 Mar

I
25 Feb

Copyright @ 2018 Jeremy Benn Associates Limited

Terms. Privacy and Legal information @ Flood Foresight website WF floodforesight
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6 Flood

Forecast Flood Footprint Foresight'

13 March Forecast for the 15-17 March 2018

o =
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A 2-yr RP exceeded : .T““.-'.:..;.;.o,._. S
SE coast e N

A 20-yr RP exceeded a3 S
only for the 15th . o akd -
March at those ¢

basins

“\ Kikenn;\

I P —— Y Legend
< " PR v Sitora Flood RP Exceeded [15-17th March]
more - o ,,.\ Y
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Potential Impacts to roads
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T+0 days forecast
2018-03-13

T+ dayforecast
HOIZ018

T+2 days forecast

15032015

TH3 days forecast
BI0E201E

Tod days forecast
TI03I2018

JBA
consulting

Potential Flooding

9
. Route Name  Segment Junctions | Direction Bﬂlar::;:;: County 16/03/2018 17/03/2018 18/03/2018 18/03/2018 20/03/2018 21/03/2018 22/03/2018 23/03/2018 24/03/2018 25/03/2018
1 NEQ G 2L Cadow
12 | NED Mainline D1 Southbound  Carlow
13 NED Mainline D2 MNorthbound  Carlow
| 14] [ER Centreline D1 Carlow
15 | NB1 Mainline D1 Southbound Carlow
16 | NBL Mainline D2 Northbound  Carlow
Forecast{ 17 | MO Centreline 5-16 D1 Dublin
18 NO4 Mainline J4-13 D2 Eastbound Dublin
LT 19| NO4 Mainline 15-16 D1  Westbound Dublin
20 | NO4 Mainline J6-15 D2 Eastbound Dublin
21 | NO7 Centreline J12-13 D1 Dublin
22 | NOT Entry/Exit Ramp D1 Dublin
23 NOT Entry/Exit Ramp D2 Dublin
ZZ NOT7 Mainline J2-13 D1 Westbound  Dublin
25 | NO7 Mainline J3-12 D2 Eastbound Dublin
26 | N1l Centreline D1 Dublin
27 | MN11 Entry/Exit Ramp D1 Dublin
28 | MN11 Entry/Exit Ramp D2 Cublin
29 M1 Fntru/Fxit Ramn n2 Dublin
Forecast floods | County Maps | About | @ []
Ready

E. Display Settings

H




Do I Do Do

Tl

Bonneagar lompair Eireann

Research & Case Studies disseminated
A Conferences for OPW & TII
A Training for Road Design Offices

A Peer reviewed paper in Journal of Infrastructure & Asset
Management

All National Road Design Offices in receipt of data
A Use in planning for strategic improvements

Linking with Climate Action Regional Offices (CARQOS)
A Use in maintenance and operations

Foresight integration with operational web apps - TlI
Focus on implementation i site specific studies

<4
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Case Study
M4 Kilcock/Maynooth
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A Flood risk and options review M4 Kilcock - Maynooth.

A Ranked in top 5% national routes at risk of flooding. Sensitive to
fluvial, pluvial and therefore climate change.
A This study aims to;

A Quantify to TII the flood risks to the M4 between Kilcock and Maynooth Towns.
A Investigate potential mitigation measures to increase network resilience

1 MP 23.0
e

MP 15.0

Elevation (mOD)

Distance (m) ‘ >
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A Driver for the study was the 21-22 November 2017 rainfall event.
A 50mm rain depth over 10hrs i circa 5% AEP (20yr)

”~
Junction 8 RN

M4 Flood Review 0 500 1000 1500 2000 m
November 2017 Flood Event I 2 .
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Further detailed fluvial and pluvial modelling required

Study split into two investigative areas;
A Kilcock i Pluvial source, 2D TuFLOW model with conduits (culverts) under M4
A Maynooth i Fluvial and Pluvial sources, 1D/2D linked model (ESTRY/TuFLOW)

Rainfall 12hr duration 5% AEP - 52mm (Met Eireann DDF)
Hydrology i Flows taken from CFRAM (FSU)

Annual Exceedance | Peak Flow Peak Flow (rf/'s) | Peak Flow (r#'s)
Probability (%) (m3/s) Lyreen Roosk /
Roestown Meadowbrook —

2.49 7.77 1.49

5% (20yr) 5.43 16.21 3.25
2% (50yr) 6.92 20.32 4.14

1% (100 8.27 27.44 5.05 o
- ( yr) - ||||II|||"||||||”“| h”""""“""llll

0.1% (1000yr) 14.71 40.95 8.82
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A Model Setup i 2D Rain on Grid & rain + 1D/2D Linked Model

-

2250

3000 m

A

Legend

] Model Boundary - Maynooth
©  Fluvial Point Inflow

= 1D-2D Channel Boundary

[] M4 Rainfall area
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KILCOCK
A Pluvial runoff from third party lands onto the highway.
A Local field drainage culverts are under capacity & spill onto highway.







