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1. The Role of OPW in Flood Risk Management

» Arterial Drainage Act, 1945

N
« Arterial Drainage (Amendment) Act, 1995

.
» Report of the Flood Policy Review Group, 2004

.
 EU Floods Directive (2007/60/EC)

-
« CFRAMS Process (2010 to 2018)

gt

 Programme of Investment in Flood Relief Measures
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1. The Role of OPW in Flood Risk Management

« Arterial Drainage Act, 1945

Prevent or reduce periodic flooding of lands by improving
the drainage of said lands;

Arterial Drainage Schemes were undertaken on a whole
catchment basis;

A additional benefit of Arterial Drainage Schemes is that
they provide some level of flood protection to many
towns & villages throughout Ireland.

Clause 37 obliges OPW to maintain A.D. Schemes in
“proper repair and effective condition” ensuring the
continuance of both these benefits.
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1. The Role of OPW in Flood Risk Management

« Arterial Drainage (Amendment) Act, 1995

« This amended the “whole catchment” basis of the
original act and allowed the Commissioners to execute
arterial drainage works on “any watercourse or any
part of a watercourse” i.e. flooding hotspots could now
be tackled;

« Duleek, Kilkenny, Clonmel, Fermoy and Mallow Flood
Relief Schemes are examples of such schemes.
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1. The Role of OPW in Flood Risk Management

 Report of the Flood Policy Review Group approved
by Government in 2004

* Provided the blueprint as to how flood risk in Ireland
would be managed in the future;
 Nominated OPW as the Lead Agency for flood risk

. Report of the
management in Ireland FLOOD POLICY REVIEW GROUP

« 3 Strategic Areas: Prevention Preparedness Protection
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1. The Role of OPW in Flood Risk Management

* Report of the Flood Policy Review Group 2004

« Some key recommendations:
« Taking a river basin based approach to assessing &
managing flood risk;
« Being proactive in assessing & managing flood risk including
preparation of flood maps and flood risk management plans.

) ] ] Report of the
«  Structural measures will continue to play an important role FLOOD POLICY REVIEW GROUP

but increased emphasis on non-structural measures e.g.
flood forecasting;
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1. The Role of OPW in Flood Risk Management

) 2009 ) 2010 =) 2013

The Planning Sysllem and

R e, 4 EFAS /\

European Flood Awareness System

A FRAMEWORK FOR
MAJOR EMERGENCY

MANAGEMENT

LUBIANTY GOCLIINT Y
A GUIDE 10 BISK ASEISSMENT Y

2014: Flood Studies Update
(FSU):

2009: National
Tide and Storm
Surge Forecasting
Service was
initiated.
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1. The Role of OPW in Flood Risk Management

 The EU Floods Directive (2007/60/EC)

« Very close alignment between the key recommendations of the 2004 Report and the
requirements of the EU Floods Directive;

« OPW, through its Catchment-based Flood Risk Assessment and Management Programme
(CFRAMS), carried out the largest ever flood risk study in Ireland.
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1. The Role of OPW in Flood Risk Management

The CFRAMS Process:

« National screening process to identify communities at risk from
flooding.
-

« Preliminary Flood Risk Assessment (PRFA) identified 300 AFAs
-

* Preparation of Flood Maps

et

« Preparation of Flood Risk Management Plans

* Programme of Investment in Flood Relief Measures
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1. The Role of OPW in Flood Risk Management

 The CFRAMS Process:
6 CFRAMS study areas including Shannon CFRAMS (Athlone)

« Key outputs from CFRAMS:
40,000 Flood Maps;
29 Flood Risk Management Plans

« 3" May 2018: Minister of State for the Office of Public Works and Flood Relief announces ‘ten-year €1
billion Programme of Investment in Flood Relief Measures”

* This is managed by OPW Flood Project Management Services.
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1. The Role of OPW in Flood Risk Management

48 - Schemes completed since 1995

91 schemes currently at various stages of development (including 8
already at construction)

A further 98 to be progressed in the lifetime of the NDP 2018-2027
118 — of these identified through the CFRAMS process:

Annual budget ramping from €45m to €1 Oom over lifetime of

NDP
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2. OPW East Region Construction.

« OPW East Region Construction (ERC) has 70 operational staff and are currently constructing the following
projects:
River Dodder Flood Alleviation Scheme
Ashbourne Flood Alleviation Scheme
Athlone Flood Alleviation Scheme
Morell River Flood Management Scheme

* Future Projects for ERC include the following:
Whitechurch Stream FAS
River Poddle FAS
River Dodder Phase 3
Sandymount Coastal Protection Scheme — Phasel

« OPW Direct Managed Works model is a collaboration between OPW direct employees and private sector sub-
contractors and suppliers. It is flexible and adaptable model that allows efficient and cost effective solutions to be
developed in response to challenges during the project.

« AFAS is being constructed currently using this Model.
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3. History of Flooding in Athlone

Athlone has a long history of flooding with the biggest flood being recorded in 2015 followed
closely by the 2009 flood event and the 1954 flood event.

Rank Hydrological Year Date of Peak Flow (m3/s) Estimated
Frequency (%AEP)

1 2015 05/01/2016 400.53 1%

2 2009 25/11/2009 396.39 1.1%
3 1954 14/12/1954 312.12 9%

4 2006 13/12/2006 305.39 11%
5 1999 30/12/1999 303.50 12%
6 2001 11/02/2002 300.26 12%
7 1994 02/02/1995 300.09 12%
8 2002 16/11/2002 267.26 26%
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3. History of Flooding in Athlone

January
2016
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4. Athlone Flood Alleviation Scheme - Overview

= MAKING
& COMPLEX _
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WESTMEATH ‘(OUNTY (OUN(ll @5 Opw Office of Public Works
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www.athlonefas.ie
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4. Athlone Flood Alleviation Scheme - Overview

Some numbers:

Residential Properties protected: 499
Commercial Properties Protected: 55

Total Project Budget: €12,000,0000
Benefit to cost Ratio (BCR) 4.27
Construction Start Q4 2017

Project Completion Q2 2022
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4. Athlone Flood Alleviation Scheme - Overview

The flood risk in Athlone is well documented and has been subject to hydrological and hydraulic
analysis, flood risk assessment and development of a preferred option through the Shannon
CFRAM Study.

CFRAM was a catchment scale high level study (Used data from 1952 to 2009) — Q100: 407m3/s

RPS carried out a project level detailed assessment (Used data from 1952 to 2015) — Q100:
438.2m3/s

This 8% increase in Q100 resulted in an increase of between 100mm and 300mm in peak-flood
levels compared to the Shannon CFRAM study.

In terms of climate change, Mid-Range Future Scenario (MRFS) and High End Future Scenario
(HEFS) were assessed during the detailed design and structural foundations have been designed to
accommodate future increases in height.
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4. Athlone Flood Alleviation Scheme - Overview

Flood Cell 4

| S
8 nr. Flood Cells EEE%’EE‘Z‘Z:S\JN/ \‘AfQ
FC1: Deerpark P — |
FC2: The Strand : \ ST ane Vi \
FC3:. The Quay . — N
FC4: Brick Island Eﬁ:"oﬁ:a (owm e EENE
FC5: Marine View 7 Foloc: o Cron
FC6: lona }/&2
FC7: River Al (Creggan) W
FC8: Golden Island - {cotden stand

Flood Cell 1
Deerpark

(Lock Gates to
Shamrock Lodge)

o Lock Ga‘QS) (Creggan)
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4. Athlone Flood Alleviation Scheme - Overview

ATHLONE FLOOD ALLEVIATION SCHEME
Flood Wall Earthen Embankments Glass Walls Total length of defence
Flood Cell Name. i i i
(Lin.m.) (Lin.m.) (Lin.m.) assets per flood cell

FC1 Deerpark 710 900 0 1610
FC2 The Strand 450 0 6 456
FC3 The Quay 240 0 20 260
FC4 Brick Island 210 480 0 690
FC5 Marine View 330 225 0 595
FC6 lona Park 90 100 0 190
FC7 River Al 0 0 0 0

FC8 Golden Island 110 230 0 340
Totals 2140 1935 26 4101
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4. Athlone Flood Alleviation Scheme - Overview

Typical Flood Wall Sections

LEVEL DROP TO EXISTING FENCE LINE

37.035m (TOP OF RANDOM RUBBLE CAPPING)

ANCON 21/18 OMEGA CHANNELS
WITH ANCON SD21 TIES (MIN 50mm

MORTAR EMBEDMENT DEPTH)TO BE

885 (VAR{ ES) |

PROVIDED IN CAPPING BEAM FOR _\
STONE CLADDING AT MIN 450mm clc
36.15m

3384

RANDOM RUBBLE
MASONRY CLADDING

2500 MIN

o
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:l 36.86m (HARD DEFENCE REQ'D

T ! 36.65m (FLOOD DEFENCE PLANNING)

DESIGN FLOOD LEVEL

36.560mOD Y

359m
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/ GARDEN
/ LEVEL
EXISTING FENCE LINE 36.6mOD
| APPROX
|
1
bm |

2 LAYERS EPOXY
WATERPROOFING AT BOTH
SIDES OF RETAINING WALL
BELOW GROUND LEVEL

EXCAVATION EXTENT.

BY CONTRACTOR.

38.460m0OD

PROPOSED FLOGD
DEFENCE WALL

[FENCELINE DESIGN FLOOD LEVEL
a7.037mOD

35.936m0D

DRAINAGE REQUIRED
150mm DIA PERFORATED
PIPE IN MIN 300mm CL505
FREE-DRAINING MATERIAL

SECTION A-A
SCALE 1:25 @ A1

/
// B| | FORMATION LEVEL 34 840mOD

EXCAVATION EXTENT.
TEMPORARY SLOPE TO BE
DETERMINED BY
CONTRACTOR.

35,000mOD
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4. Athlone Flood Alleviation Scheme - Overview

Typical Embankment Sections
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PROPOSED GROUND LEVEL

37.06m
h 4
36.56m
Y

EXISTING GROUND LEVEL —/

REFER TO SHEET 05 FOR
EMBANKMENT

CONSTRUCTION DETAILS

DESIGN FLOOD LEVEL
36.560mOD W
=

AREA A

DOUBLE PILES HOT ROLLED AZ12-770 (MIN S355)

PILES SHALL BE DRIVEN TO A MINIMUM DEPTH OF 7m TO
APPROXIMATELY 28.5mOD. THE PILES SHALL BE DEEPER
THAN THE INDICATED TOE LEVEL IF REQUIRED TO

ACHIEVE THE MINIMUM DEPTH OF 7m. HOWEVER THE TOE|
LEVEL MUST BE ACHIEVED EVEN IF THE FINAL

EMBEDMENT DEPTH IS GREATER THAN 7M.

-

28.50m
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4. Athlone Flood Alleviation Scheme - Overview

Typical Flood Gate Detalils
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Innovative Solutions

MAXIMUM HE GHT OF WALL ALCNG LENGTH = 37.650m

DESIGN FLOOD LEVEL

:s&gmn‘!_ /

GLASS FLOOD DEFENSE
WALL TO SPECIALIST  f—
DESIGN AND DETAILS
GLASS FLOOD DEFENSE
37.040m WALLS REQUIRE 400mm
Y MIN UPSTAND WALL FOR
DESIGN FLOOD LEVEL CONNECTION
36.740mOD A2 EXISTING ROAD
SURFACE TO BE
RE-INSTATED
EXISTING STEPS
TO BE RETAINED 36.1m APPROX
Y
ELECTRICAL LINES ol
PICKED UP ON GPRS W
“400mm | TO BE DIVERTED AS %
MIN _| NECESSARY 35.500m > é
. - A 4 =
1600mm _ * é E
SOFT JOINT TO e g 1 34.900m
TYPICAL WATER LEVEL BE PROVIDED . v g
BETWEEN STEPS 7
AND NEW WALL 5

CLAY / LEAN-MIX TO BE
PROVIDED TO SUITABLE

T — L STRATUM DEPTH (MIN 2.0m

FROM EXISTING GRADE)

4. Athlone Flood Alleviation Scheme - Overview
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MORTAR EMBECMENT DEPTH)TO
BE PROVIDED FOR STONE
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EXISTING GRASS AREA! EXISTING SURFACE TO
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11 AGGREGATE TC TABLE 55 MCIRW
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FROM EXISTING GRADE) BASED ON
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4. Athlone Flood Alleviation Scheme - Overview

Innovative Solutions

SECTION E-E  scaLE 1:25 @A1; 150 @ A3

3800mm APPROX

NEW RC FLOOD DEFENSE

EXISTING 100mm & uPVC POWER
\WALL RENDCERED TO & OIL TO BE DIVERTED INTO ZONE
MATCH EXISTING SHOWN BELOW

ZONE AVAILABLE FOR DIVERSION
I REINSTATEMENT OF EXISTING
37.054m / |SERVICES (IF REQUIRED)

DESIGN FLOOD LEVEL
36.75411\001_ INDICATIVE QUAY STONE

EXISTING
STRUCTURE

SIZE BASED OFF WALL BASE
WIDTHS PROVIDED BY OPW

36.3m APPROX

I

EXISTING FOUNDATION TO BE [ __’l/ " ?élg;ll;GE%Tr?ESTONE
CUT BACK TO SUIT .

— 35.700m
- / ’ - ¥ WATER LINE (TYPICAL)
. e e

APPROX 450mm)|

CONDITION OF EXISTING
QUAYSTONE TO BE DETERMINED
BY ON-SITE SURVEY

GEOBEAR GROUND
IMPROVEMENT AS
SECTION J-J SCALE 1:25 @ A1: 1:50 @ A3 —|peg speciaList

DESIGN AND DETAILS
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5. Construction Challenges

The Scheme had 6 notable s
Challenges to overcome p—

1. Land owner access
restrictions and Tourism.

2. Protected structures and
Archaeology.

3. Unknown service routes
and complex diversions.
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5. Construction Challenges

4. Covid-19
Challenges

Coronavirus
COVID-19

I. Shut down for 8
weeks.

. Reduced Staff
numbers absent due
to testing ,quarantine
etc.

iii. All new safe working
procedures.

Iv. UK Subcontractors
travel restrictions.
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5. Environmental
Challenges

I. Special Area of
conservation.
Shannon Callows SAC.
I. Special Protection Area
Shannon Callows SPA.
CEMP- Environmental
working protocols.
iil. Water Quality
management.
iv. lllegal Dumping.
V. Invasive species

" NPWS Designations Viewer

5. Construction Challenges laaﬂnu
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5. Construction Challenges

6. Flood eve

nts during Construction

Athlone/28027 /5

36.50 -
36.25 - Highest Annual Maxima event on record (see AMAY series)
36.00 - f’\
35.75 - }‘ ‘\\ 1%
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35.25 - ||| 1,| I|r Ha
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Lough Ree Date of Prediction: 23 February 2020

Catchment Rainfall

Historical: based on daily records for Lough Allen and Athlone in OISHYDRO (ESB Database)
24 February 2020 to 28 February 2020: based on Met Eireann forecast for Lough Ree catchment

Historical Peak Levels

Flood Event Peak Level (m.0.D.)
Winter 1994/1995 (March 1995) 38.97
Winter 1999/2000 (December 1999) 39.17
Winter 2006/2007 (January 2007) 39.19
Winter 2009/2010 (November 2009) 39.67
Winter 2015/2016 (January 2016) 39.72
Highest since 1932 (January 2016) 39.72

Predicted Highest Level (using the ESB Shannon Forecasting Model
39.37 m.O.D. on 28 February 2020

Lough Ree Level from 16 November 2019 to 28 February 2020

= - — ==
Actual Rainfall Forecast Rainfall Actual Lough Ree Level Predicted Lough Ree Level
20 T T T T Y T T Y Y Y 1 T
i! 20 ¥ '
i o | il
“ w0l S T BT PO 1 |I-I| | TRt B l.l-.n ..... Lledind. nll. il I s
Mighdst Recorded Level since 1932 Janualy 2016 : o g
296
9.0
o H $ H H
H Mediin Flood Level (1942 - 2018{ 38.67md.0.
[ E LR i :
380 : H
s
70 Start of $imulation

1‘;11 2m 30 om2 |l;|? 212 w12 oot "o 101 2501 002 o802 %02 2202
Assumptions
Note: All sluices at Athlone Weir closed throughout forecast period.

All levels refer to metres above Poolbeg Ordnance Datum
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5. Construction Challenges

6. Flood events
during Construction

Fdtaccry
2020
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5. Construction Challenges

6. Flood events
during Construction

March
2020
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5.Construction Challenges

* 6. Flood events during
Construction
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Challenges

ATHLONE FLOOD ALLEVIATION SCHEME (Completion Rate 09/03/2021)

Flood Wall Earthen Embankments Glass Walls R
(Lin.m.) (Lin.m.) (Lin.m.) Percentage Completion per flood cell.
Flood Cell Name. — — —
Proposed |Constructed| Proposed |Constructed| Proposed |Constructed| Proposed (Lin.m.) | Constructed (Lin.m.) % Flood Cell Complete

FC1 Deerpark Proposed 710 900 (0} 1610

Constructed 405 630 (0] 1035 64%
FC2 The Strand Proposed 450 ] 6 456

Constructed 250 [0} [0} 250 55%
FC3 The Quay Proposed 240 (0} 20 260

Constructed 200 [0} o 200 77%
FCA4 Brick Island Proposed 210 480 (0} 690

Constructed 210 480 (0] 690 100%
FC5 Marine View Proposed 330 225 0 555

Constructed 260 150 (0] 410 74%
FC6 lona Park Proposed 90 100 (0} 190

Constructed 90 100 o 190 100%
FC7 River Al Proposed [0} (0] (0] 0

Constructed (0] (o] (0] (0] (0] 0%
FC8 Golden Island Proposed 110 230 0 340

Constructed [0} (0} (0} (0] 0%
Overall Scheme Elements 2140 1935 26 4101 2775 68%
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6. Public Realm Objectives

The Athlone Flood Alleviation Scheme in collaboration with WMCC
has allowed for many public realm opportunities.
This was achieved by

 l|dentify key areas for adding specific aesthetic value.
* Recognise value and significance of certain Historic structures.
* Recognise value and significance of certain local materials.
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6.Public Realm Objectives

Example 1 /Limestone Cladding and

Paving on the Strand and Quay:

« Natural Limestone Cladding and
paving.

* Public realm strategy In lights, trees,
footpath space etc.

* Important circulation route for
pedestrian traffic.

e Safe connections to the town's
amenities from the Shannon river.
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6. Public Realm Collaboration.

Example 1/ Limestone Cladding and Paving on the
Strand and Quay:
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6. Public Realm Collaboration.

Example 1/ Limestone
Cladding and Paving on
the Strand and Quay:
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6. Public Realm Objectives

Example 2 / Public Cycleway and ~
Walkway:

 Combined use Cycleway on Flood Cell
3 The Quay.

 Embankment widening on Flood Cell 1
Deerpark to facilitate potential future
use as a walkway.
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6. Public Realm Objectives

Example 3/ Athlone Castle Amenity /*
Area: |

« Natural Limestone Cladding and
paving.

* Public realm strategy in lights, trees,
footpath space etc.

* Important circulation route for
pedestrian traffic.
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6. Public Realm Collaboration.

Example 3 Athlone Castle Amenity Area:

Area for Atwork
. Guard Rail
River Shannon

Disability access ramp finished
Wi high binding gravel

e 7 'wi B Pty .S
Gus 4 / e 5 id : jﬁtﬂ'* H| IE&I:III!'m.._ rnn

Benches

\  Trees & HedgiPlanting & Lightng
; Existing historic line of
Limestone Quay (unaltered)

mmmmmocn

I Wide Remp Cyce Wey frehed w Hoh
binding gravel - on axis wi bridge tunnel

Faceted Flood Gate Design
TBC
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7. AFAS — A virtual tour

 Flood Cell 1
Deerpark




Oifig na
w nOibreacha Poibli
Office of Public Works

7. AFAS — A virtual tour

* Flood Cell 1
Deerpark
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7. AFAS — A virtual tour

* Flood Cell 2 -~
The Strand it |
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7. AFAS — A virtual tour

 Flood Cell 3
The Quay
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7. AFAS — A virtual tour




Oifig na
W nOibreacha Poibli
Office of Public Works

7. AFAS — A virtual tour

 Flood Cell 5
Marine view
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Questions

Vincent Rhatigan
Andrew Mannion

11th March 2021.

Engineers Ireland Midland Region



