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1. INTRODUCTION

TOBIN were appointed by Waterford City and County Council. to undertake a Flood Risk
Assessment (FRA) for lands (see Figure 1-1) and proposed enhancement works to an Existing
Quay at Villierstown, Co. Waterford.

The Planning System and Flood Risk Management (PSFRM) Guidelines categorise types of
development into three vulnerability classes based on their sensitivity to flooding. As per Table
2.1 for the classification of vulnerability of different types of development in the PSFRM
Guidelines, pontoons and decksare categorized as “water compatible” development and as
such are considered appropriate in any flood zone.

The subject site is in majority an existing area of forestry, with forestry bounding it to the north.
Agricultural lands bound the subject site to the east. The Quay Road bounds the subject site to
the south, and the Blackwater River bounds the subject site to the west.

The hydraulic feature of particular interest to the subject site is the Blackwater River. The
Blackwater River is located adjacent to the western boundary of the subject site. The
Blackwater River originates in its headwaters approximately 99km west of the subject site, the
river flows past the subject site in a southerly direction before eventually draining into the sea
approximately 16km south of the subject site.

The Blackwater River is estuarine in nature adjacent to the subject site and is influenced in its
downstream reaches by the tide, therefore the subject site is also at risk of coastal flooding.

The purpose of this Stage 2 FRA report is to identify, quantify, and communicate the risks of
flooding, if any, to the proposed development.
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Figure 1-1: Site Location

1.1 DEVELOPMENT DESCRIPTION

The site layout of the proposed development is shown in Figure 1-2 below. The development
includes:

¢ A New and extended pontoon to replace the existing
e Canoestepsinthe old ferry dock

e Resurfacing of the existing slip

e Awashdown area

¢ A New observation Deck with knee-height rail to edge
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2. FLOOD RISK MANAGEMENT GUIDANCE

This Stage 2 Flood Risk Assessment was carried out in accordance with the following flood risk
management guidance documents:

e The Planning System and Flood Risk Management Guidelines for Planning Authorities
¢ Flood Risk Management Climate Change Sectoral Adaptation Plan
e Waterford City and County Development Plan (2022 - 2028)

2.1 THE PLANNING SYSTEM AND FLOOD RISK MANAGEMENT GUIDELINES

The Planning System and Flood Risk Management Guidelines for Planning Authorities (PSFRM
Guidelines) were published in 2009 by the Office of Public Works (OPW) and Department of
the Environment, Heritage, and Local Government (DoEHLG). Their aim is to ensure that flood
risk is considered in development proposals and the assessment of planning applications.

2.1.1 Flood Zones and Vulnerability Classes

The PSFRM Guidelines discuss flood risk in terms of three flood zones (A, B, and C), which
correspond to areas of high, medium, or low probability of flooding, respectively. The extents of
each flood zone are based on the Annual Exceedance Probability (AEP) of various flood events.

The PSFRM Guidelines also categorise different types of development into three vulnerability
classes based on their sensitivity to flooding. The guidelines classify observation decks and
pontoons as “water compatible” and are therefore considered appropriate in any Flood

Table 2.1 shows a decision matrix that indicates which types of development are appropriate in
each flood zone and when the Justification Test (see Section 2.1.2) must be satisfied. The annual
exceedance probabilities used to define each flood zone are also provided.

Table 2.1: Decision Matrix for Determining the Appropriateness of a Development

Flezel o Annual Exceedance Highly Less ] Water
(Probability) Probability (AEP) Vulnerable Vulnerable Compatible
Coastal Flooding
A More frequent than 0.5% AEP Justification | Justification .
. : - - Test Test Appropriate
(High) Fluvial & Pluvial Flooding Required Required
More frequent than 1% AEP 9 q
Coastal Flooding
B 0.1% to 0.5% AEP Justification
(Medium) Fluvial & Pluvial Flooding Te§t Appropriate Appropriate
Required

0.1% to 1% AEP

Fluvial, Pluvial & Coastal

C .
(Low) Hlooding Appropriate | Appropriate Appropriate
Less frequent than 0.1% AEP
1|Page
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2.1.2 Justification Test

Any proposed development being considered in an inappropriate flood zone (as determined by
Table 2.1) must satisfy the criteria of the Justification Test outlined in Figure 2-1(taken from the
PSFRM Guidelines).

When considering proposals for development, which may be vulnerable
to flooding, and that would generally be inappropriate as set out in Table
3.2, the following criteria must be satisfied:

1.

The subject lands have been zoned or otherwise designated for the
particular use or form of development in an operative development
plan, which has been adopted or varied taking account of these
Guidelines.

The proposal has been subject to an appropriate flood risk
assessment that demonstrates:

(i) Thedevelopment proposed will not increase flood risk elsewhere
and, if practicable, will reduce overall flood risk;

(i) The development proposal includes measures to minimise flood
risk to people, property, the economy and the environment as
far as reasonably possible;

(iii) The development proposed includes measures to ensure that
residual risks to the area and/or development can be managed
to an acceptable level as regards the adequacy of existing flood
protection measures or the design, implementation and funding
of any future flood risk management measures and provisions
for emergency services access; and

(iv) The development proposed addresses the above in @ manner
that is also compatible with the achievement of wider planning
objectives in relation to development of good urban design and
vibrant and active streetscapes.

The acceptability or otherwise of levels of residual risk should be made
with consideration of the type and foreseen use of the development and
the local development context.

Note:

See section 5.27 in relation to major development on zoned

lands where sequential approach has not been applied in the operative
development plan.

Refer to section 5.28 in relation to minor and infill developments.

Figure 2-1: Criteria of the Justification Test
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2.2 THEFLooD Risk MANAGEMENT CLIMATE ADAPTION PLAN

The Flood Risk Management Climate Change Sectoral Adaptation Plan was published in 2019
under the National Adaptation Framework and Climate Action Plan. This plan outlines the
OPW'’s approach to climate change adaptation in terms of flood risk management.

This approach is based on a current understanding of the potential impacts of climate change on
flooding and flood risk. Research has shown that climate change is likely to worsen flooding
through more extreme rainfall patterns, more severe river flows, and rising mean sea levels.

To account for these changes, the Adaptation Plan presents two future flood risk scenarios to
consider when assessing flood risk:

e Mid-Range Future Scenario (MRFS)
e High-End Future Scenario (HEFS)

Table 2.2 indicates the allowances that should be added to estimates of extreme rainfall depths,
peak flood flows, and mean sea levels for the future scenarios.

Table 2.2: Climate Change Adaptation Allowances for Future Flood Risk Scenarios

Parameter Mid-Range Future Scenario High-End Future Scenario
(MRFS) (HEFS)

Extreme Rainfall Depths +20% +30%
Peak River Flood Flows +20% + 30%
Mean Sea Level Rise +0.5m +1m

For the purpose of this flood risk assessment, the proposed development has been assessed
against the Mid-Range Future Scenario as it represents a likely future scenario.
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2.3  WATERFORD CITY AND COUNTY DEVELOPMENT PLAN (2022 - 2028)

Waterford City and County Development Plan 2022-2028 came into effect on Tuesday 19th
July 2022. The Plan is a unitary Development Plan for the amalgamated Waterford City and
County administrative area, and supersedes the previous separate City, County and Dungarvan
Town Development Plans and relevant Local Area Plans

The current County Development Plan provides a strategic framework for land use planning for
2022 to 2028. Section 9.2 outlines the Waterford Council approach to flooding, incorporating
the PSFRM Guidelines. The Development Plan sets out two key Flood Management Policy
Objectives, two Utility, Energy & Communication Policy Objectives, and one Regulatory
Framework and Climate Change Policy Objective:

FMO01 Waterford City & Council will work with the OPW, LAWPRO and other agencies
at a catchment-level to identify any measures, such as natural water retention
measures, that can have benefits for, water quality, flood risk management and
biodiversity objectives.

FM 02 Waterford City & Council will protect floodplains of river catchments in the
County and retain them for their flood protection and natural heritage values.

CAO1 To support and implement the policies of the Waterford Climate Adaptation
Strategy in collaboration with Waterford Climate Action Team the Climate
Action Regional Office (CAROQ), and review/replace the strategy pursuant to the
provisions of the Climate Action Plan 2021 and Low Carbon Development Act.
We will vary the Development Plan as necessary following the
review/replacement of the strategy.

UTL 10 Flooding SFRA

To reduce the risk of new development being affected by possible future
flooding by:

= Avoiding development in areas at risk of flooding,

=  Where possible, reducing the causes of flooding to and from existing and
future development,

= Increase the application of SuDS such as permeable paving,
bioretention/infiltration ponds, swales and Natural Water Retention
Measures, and the identification of existing areas which may be suitable
for temporary storage/overflow of water during heavy storms,

=  Where development in floodplains cannot be avoided, taking a
sequential approach to flood risk management based on avoidance,
reduction, and adaptation to the risk; and,

= Ensuring that all proposals for development falling within Flood Zones A
or B are consistent with the “The Planning System and Flood Risk
Management -Guidelines for Planning Authorities 2009”, “Climate
Action and Low Carbon Development Act” (2021), and any amendment
thereof, and the “Waterford Strategic Flood Risk Assessment” (2021) as
included in Appendix 13.

=  Tosupport the making of Local Area Plan for larger urban centres we will
prepare surface water management plans where adequate data exists to
support their preparation. Where data is lacking, we will carry out a data
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review gap analysis and prepare conceptual surface water management
plans as an initial step.

= We will support the development of new flood relief schemes by the
OPW, in particular those at Aglish, Ballyduff and Dungarvan & Environs
while protecting public investment in flood relief schemes as detailed in
Section 4.4.3 of the SFRA (Appendix 13).

UTL 11 Flood Plains

To contribute towards the improvement and/or restoration of the natural flood
risk management functions of flood plains subject to compliance with the
environmental legislation and availability of resources and ensure each flood risk
management activity is examined to determine actions required to embed and
provide for effective climate change adaptation as set out in the OPW Climate
Change Sectoral Adaptation Plan Flood Risk Management applicable at the time.
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3.  INITIAL FLOOD RISK ASSESSMENT

3.1 PASTFLOOD EVENTS

The OPW's National Flood Information Portal® provides past flood event records of flooding
reports, meeting minutes, photos, and/or hydrometric data. Based on the flood map shown in
Figure 3-1, there is one historical flood event in the vicinity of the subject site. The flood event
is located adjacent to the southern boundary of the subject site. The flood event (Flood ID: 3848)
is recurring and as a result of fluvial flooding from the Blackwater River. Meeting minutes state
that one house is at risk as a result of the flooding.

Legend
—— Subject Site
—— Watercourses [EPA]
[ Lakes [WFD]
Past Flood Events
M\ Past Flood Event
1y Recurring Flood Event
e

e

Figure 3-1: Past Flood Events

I floodinfo.ie
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3.2 OPW PRELIMINARY FLOOD Risk AsSESSMENT (PFRA) STuDy

In 2009, the OPW produced a series of maps to assist in the development of a broad-scale FRA
throughout Ireland. These maps were produced from several sources.

The OPW'’s National Preliminary Flood Risk Assessment (PFRA) Overview Report from March
2012 noted that “the flood extents shown on these maps are based on broad-scale simple
analysis and may not be accurate for a specific location’.

Figure 3-2 provides an overview of the fluvial, coastal, pluvial, and groundwater indicative flood
extents in the vicinity of the subject site.

As per Figure 3-2, the subject site is not predicted to be liable to pluvial, groundwater or coastal
flooding during extreme events.

g
Legend: [ ‘| d: T~ o i
Flood Extents M | — -k —|
[ Fiuvial - Indicative 1% AEP (100-yr) Event | - - > J i — L4 “ -
Fluvial - Extreme Event — ) - - v
-
- 1 . o
[0 Coastal - Indicative 0.5% AEP (200-yr) Event i — .
Coastal - Extreme Event ' — e’ i -
! - -
Pluvial - Indicative 1% AEP (100-yr) Event | ’
Pluvial - Extreme Event |
- \ > -
I Grouncwater Fiood Extents " -
-
. - o Bo
I Lakes ) Turloughs . ' l [ SN v N U
L) " -
T, s POFR,
\ 4 - - J T
) | | - n v

I| ‘. a.mmmuﬂf‘. .
I & < - A Y -
o ' ./" -'5.1. 4~
F o Lt i

T 5

Viljgigown
r'? Be !):;' N

S _.J.‘ I'f
* 7"‘--
vNac r::u:'ry ! -

Figure 3-2: Indicative Flood Mapping [extract from PFRA Map 67]
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Figure 3-3: PFRA Flood Extents

The PFRA mappingindicates no areas of pluvial flooding within the subject site. The fluvial flood
extents are seen to inundate a small area to the southeast of the subject site.

Limitations on potential sources of error associated with the PFRA maps include:

e Assumed channel capacity (due to absence of channel survey information)

e Absence of flood defences and other drainage improvements and channel structures

(bridges, weirs, culverts)

e Local errorsin the national Digital Terrain Model (DTM)

e Lack of detailed hydrology and hydraulic analysis
Improved hydraulic modelling was carried out through the Catchment Flood Risk Assessment
and Management Study (CFRAM) in 2015 (discussed in Section 3.4) and is considered more

accurate than the PFRA study as it utilised surveyed river geometry and was subject to greater
model performance.
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3.3 NATIONAL CoAsTAL FLooD HAZARD MAPPING (NCFHM)

The National Coastal Flood Hazard Mapping (NCFHM) was completed in 2021. The aim of the
project is to produce updated national scale coastal flood extent and depth maps for the 50%,
20%, 10%, 5%, 2%, 1%, 0.5% and 0.1% Annual Exceedance Probabilities (AEPs) for the present
day scenario and for the Mid-Range Future Scenario (MRFS), High End Future Scenario (HEFS),
High+ End Future Scenario (H+EFS) and High++ End Future Scenario (H++EFS) which represent
a 0.5m, 1.0m, 1.5m and 2.0m increase in sea level respectively. The mapping is based on the
extreme levels calculated in the Irish Coastal Wave and Water Level Modelling Study (ICWWS).

The Irish Coastal Wave and Water Level Modelling Study (ICWWS) was undertaken in 2018.
The study provides an update to the Extreme Coastal Water Levels for the coastal of Ireland.
The study provides an update to the water levels presented in the Irish Coastal Protection
Strategy Study (ICPSS) undertaken between 2004 and 2013.2

Table 3-1 below outlines the extreme water levels at node S31 which is the closest ICWWS node
to the subject site. The node is approximately 19km southeast of the subject site.

Table 3-1: ICWWS Modelled Extreme Water Levels

Return Period Existing Scenario Water Mid-Range Future Scenario
Level (mOD) (MRFS) Water Level (mOD)

1in 10-Year (10% AEP) Event 277 3.27
1in 200-Year (0.5% AEP) Event 2.84 3.34
1in 1,000-Year (0.1% AEP) Event 3.01 3.51

The NCFHM current flood extents are shown in Figure 3-4 below. The mapping shows that
approximately 40% of the subject site is inundated in a 1 in 10-year (10% AEP) event, with a
slightly larger area of the subject site inundated in 1 in 200- 1 in 1000-year (0.5% AEP and 0.1%
AEP) event. The southern portion of the subject site is the area which is at risk of coastal
flooding. The water levelsina 1in 10-, 1 in 200- and 1 in 1000-year (10%, 0.5% and 0.1% AEP)
current event are 2.77mQOD, 2.84mOD and 3.01mOD respectively.

?|rish Coastal Wave and Water Level Modelling Study(ICWWS)
Microsoft Word - IBE1505 ICWWS Ph1 Rp0O1 FO2.docx
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Legend
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Figure 3-4: NCFHM Current day flood extents

The NCFHM mid-range future scenario (MRFS) flood extents are shown in Figure 3-5 below.
The mapping shows that approximately half of the subject site is inundated in a 1 in 10-year
(10% AEP) event, with a slightly larger area of the subject site inundated in 1 in 200- 1 in 1000-
year (0.5% AEP and 0.1% AEP) event. The southern portion of the subject site is the area which
is at risk of coastal flooding. The water levels ina 1in 10-, 1 in 200- and 1 in 1000-year (10%,
0.5% and 0.1% AEP) MRFS event are 3.27mOD, 3.34mOD and 3.51mOD respectively.
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Legend

—— Subject Site
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Figure 3-5: NCFHM MREFS flood extents

3.4 CATCHMENT FLOOD RISK ASSESSMENT AND MANAGEMENT STUDY

In 2015, the OPW produced flood maps as part of the Catchment Flood Risk Assessment and
Management (CFRAM) Study. The flood extents in these maps are based on detailed modelling
of Areas for Further Assessment identified by the National Preliminary Flood Risk Assessment.2.

3.4.1 Fluvial Flood Risk (CFRAM)

The River Blackwater, which is located adjacent to the western boundary of the subject site was
modelled as part of the CFRAM study. CFRAM mapping of the 1 in 100-year (1% AEP) and 1 in
1000-year (0.1% AEP) predicted fluvial flood extents is presented in Figure 3-6. The predicted
flood mapping produced as part of the CFRAM study indicates that only a small area at the
southwestern corner of the subject site is liable to fluvial flooding during a 1 in 100-year (1%
AEP) event, with a slightly increased area inundated in a 1in 1000-year (0.1% AEP) event. These
areas coincide with the Jetty extension, the observation deck, the canoe steps, and the existing
Villierstown Quay and Slipway.

3 https://www.floodinfo.ie/about frm/
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Figure 3-6: CFRAM Existing Fluvial Flood Extents

Figure 3-7 shows the MRFS fluvial flood extents produced as part of the CFRAM Study during
the 100-year and 1000-year MRFS flood events. The subject site is seen to be slightly more
inundated in the southwestern corner of the subject site ina 1 in 100- and 1 in 1000-year (1%
and 0.1% AEP) MRFS fluvial flood events.
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Legend
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Figure 3-7: CFRAM MREFS Fluvial Flood Extents

3.4.2 Coastal flood Risk (CFRAM)

The Blackwater River, adjacent to subject site is estuarine in nature, due to its distance to the
coast (approx. 16km)

Tidal flood mapping has been prepared for the Blackwater River adjacent to the subject site. The
CFRAM study indicates that the southeastern corner of the subject site is liable to coastal
floodingina 1in 200-year (0.5% AEP) coastal event, with a slightly further areainundatedina 1
in 1000-year (0.1% AEP) coastal event. The Current scenario coastal flood extents are seen in
Figure 3-8 below.

13|Page



TOBIN

Legend
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Figure 3-8: CFRAM Existing Coastal flood extents

Modelled CFRAM Coastal flood extents taking into account for climate change (MRFS Scenario)
are seenin Figure 3-9. The subject site is seen to be slightly more inundated in the southwestern
corner of the subject site in a 1in 200- and 1 in 1000-year (0.5% and 0.1% AEP) MRFS coastal
flood events. These areas coincide with the Jetty extension, the observation deck, the canoe
steps, and the existing Villierstown Quay and Slipway.
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—— Subject Site

—— Watercourses [EPA]
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] 200-Year

[] 1000-Year

Figure 3-9: CFRAM MREFS Coastal flood extents
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3.5 OPW DRAINAGE DISTRICTS AND ARTERIAL DRAINAGE SCHEMES

The OPW Drainage Districts were carried out by the commissioners of Public Works under a
number of drainage and navigation acts from 1842 to the 1930s to improve land for agriculture
and to mitigate flooding.* The local authorities are charged with the responsibility to maintain
Drainage Districts.

Benefited lands are areas that were previously subject to poor drainage and/or flooding but that
have benefited from the implementation of Arterial Drainage Schemes carried out under the
Arterial Drainage Act 1945.

The subject site has not benefited from any arterial drainage scheme and is not located in a
Drainage District.

Legend
—— Subject Site
—— Watercourses [EPA]
OPW Arterial Drainage Channels

——— Land commission embankments &
E Benefitted Lands

U BV e
15 nJ;!’/,‘ S

Figure 3-10: Arterial Drainage

4www.floodinfo.ie
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3.6 GEOLOGICAL SURVEY IRELAND MAPPING

Based on a review of the OPW'’s Preliminary Flood Risk Assessment (PFRA) mapping (see Figure
3-2) there is no noted risk of groundwater flooding to the subject site.

GSI Groundwater Flooding Probability Maps® for the subject site were reviewed. There are no
groundwater flood extents in the vicinity of the subject site, the closest groundwater features
are located approximately 500m west of the subject site, on the opposite side of the Blackwater
River, and therefore not expected to be hydraulically linked to the subject site.

Legend

—— Subject Site

—— Watercourses [EPA]

[ GSI Surface Water Flood Map

[ GS! Historic Groundwater Flood Map
\

\

Figure 3-11: GSI Mapping of Groundwater Flooding

Surface water flooding is shown along the length of the Blackwater River adjacent to the subject
site. The surface water flooding inundated a small areain the southwestern corner of the subject
site.

Geological Survey Ireland (GSI) subsurface mapping of karst features® in the area show that
there are no karst features located in the vicinity of the subject site (see Figure 3-12). The closest
karst feature to the subject site is a cave located 1.6km North of the subject site. The cave is

FloodInfo.ie | National Flood Information Portal, Available at: https://www.floodinfo.ie/map/floodmaps/

6GS| Groundwater Data Viewer, Available at:
https://dcenr.maps.arcgis.com/apps/webappviewer/index.html?id=7e8a202301594687ab14629a10b7
48ef

17|Page


https://www.floodinfo.ie/map/floodmaps/
https://dcenr.maps.arcgis.com/apps/webappviewer/index.html?id=7e8a202301594687ab14629a10b748ef
https://dcenr.maps.arcgis.com/apps/webappviewer/index.html?id=7e8a202301594687ab14629a10b748ef

TOBIN

located adjacent to the River Blackwater and within the same catchment as the subject site,

therefore expected to be hydraulically linked to the subject site.
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Figure 3-12: GSI Mapping of Karst Features
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4. DETAILED FLOOD RISK ASSESMENT

With reference to the PSFRM guidelines, the proposed development is comprised of ‘water
compatible’ (observation deck, pontoon etc.) elements.

Therefore, the subject site is appropriate in any Flood Zone.

4.1 COASTALFLOODING

The subject site’s location, adjacent to the Blackwater River, which is estuarine in nature,
suggests a heightened risk of coastal flooding.

NCFHM and CFRAM mapping were available for the subject site, and both indicated that the
subject site is liable to coastal flooding. The NCFHM uses the ICWWS water levels, whereas the
CFRAM uses the ICPSS coastal water levels, which has since been superseded by the ICWWS.
Therefore, for basis of analysis the NCFHM study was used.

The NCFHM mappingindicates that in a current scenario approximately 40% of the subject site
is inundated in a 1 in 10-year (10% AEP) event, with a slightly larger area of the subject site
inundated in 1 in 200-and 1 in 1000-year (0.5% AEP and 0.1% AEP) events. In the MRFS
approximately half of the subject site is inundated in a 1 in 10-year (10% AEP) event, with a
slightly larger area of the subject site inundated in 1 in 200-and 1 in 1000-year (0.5% AEP and
0.1% AEP) events. The ICWWS coastal water levels in the 1 in 10-, 200-, and 1000-year (10%,
0.5%, and 0.1% AEP) MRFS events are 2.77mOD, 2.84mOD and 3.01mOD respectively.

Based on the NCFHM mapping half of the subject site is located within Flood Zone C, whereas
the other half of the subject site is located within Flood Zone A. Water compatible elements are
appropriate in any flood zone, therefore, the subject is appropriately located, and no
justification test is required.

4.2 FLUVIAL FLOODING

The hydraulic feature of consideration to the subject site is the Blackwater River. CFRAM
mapping indicates that the subject site is liable to fluvial flooding. CFRAM mapping for the
existing scenario indicates that only a small area at the southwestern corner of the subject site
is liable to fluvial flooding during a 1 in 100-year (1% AEP) event, with a slightly increased area
inundated in the 1 in 1000-year (0.1% AEP). CFRAM MRFS mapping showed a slight increase in
fluvial flood extents within the subject site.

As the proposed development is considered “water compatible” it is appropriate in any Flood
Zone. Therefore, no justification test is required.

Although the subject site is water compatible it is necessary to assess and confirm that it will not
pose any residual risk of flooding elsewhere. The proposed development will not involve any
large raising of the lands and the only area which protrudes into the Blackwater River is a
pontoon, which will be floating and therefore not restrict flow of the river. Therefore, it is
expected that the proposed development will not increase flood risk elsewhere.

4.3 PLUVIAL FLOODING

The PFRA indicative mapping indicates that the subject site is not at risk of pluvial flooding.
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Surface water arising on the proposed development will be managed by a dedicated stormwater
drainage system in accordance with Sustainable Drainage Systems (SuDS) principles, limiting
discharge from the site to greenfield runoff rates.

The landscaping and topography of the developed site will provide safe exceedance flow paths
and prevent surface water ponding to minimise residual risks associated with an extreme flood
event or a scenario where the stormwater drainage system becomes blocked.

Therefore, it is estimated that risk of pluvial flooding associated with the proposed development
is minimal.

44 GROUNDWATER FLOODING

Based on a review of Geological Survey Ireland (GSI) subsurface mapping of karst features
(Figure 3-12), predicted groundwater flooding in the area (Figure 3-11), and the PFRA study
(Figure 3-2), there is no evidence to suggest liability to groundwater flooding at the proposed
development site. The cave located 1.6km north of the site has the potential to increase flood
risk to the subject site by acting as a natural reservoir, storing water during wet periods and
releasing it during dry periods. As the cave is adjacent to the river it is expected that this will
flow into the blackwater river and potentially increase its flows and water level adjacent to the
subject site. As the site is water compatible, it is estimated that the flood risk as a result will be
minimal.

4.5 THE JUSTIFICATION TEST

The proposed development includes a Jetty extension, an observation deck, and canoe steps, all
of which are considered water compatible. As a result, they are appropriate in any flood zone;
therefore, no justification test is required.

It is envisaged that the proposed enhancements to the existing quay will not be used during
times of extreme storm events as they will be submerged in extreme events and therefore
access will not be possible. These areas are made up of water compatible infrastructure so
therefore will have no impact on floodplain storage or increase flood risk elsewhere.
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5. CONCLUSIONS

TOBIN was appointed by Waterford City and County Council to carry out a Stage 2 FRA for a
proposed enhancement works to an existing quay at Villierstown, Co. Waterford.

With reference to the PSFRM guidelines, the proposed development is comprised of and “water
compatible” (observation deck, pontoon etc.) elements.

Coastal Flooding

NCFHM mapping indicates that in a current scenario approximately 40% of the subject
site is inundated in a 1 in 10-year (10% AEP) event, with a slightly larger area of the
subject site inundated in 1in 200- 1 in 1000-year (0.5% AEP and 0.1% AEP) event. In the
MRFS approximately half of the subject site is inundated in a 1 in 10-year (10% AEP)
event, with a slightly larger area of the subject site inundated in 1in 200- 1 in 1000-year
(0.5% AEP and 0.1% AEP) event. The ICWWS coastal water levels in the 1 in 10-, 200-,
and 1000-year (10%, 0.5%, and 0.1% AEP) MRFS events are 2.77mOD, 2.84mOD and
3.01mOD respectively. The CFRAM mapping showed lesser extents but uses the
superseded ICPSS coastal water levels.

Based on the NCFHM mapping half of the subject site is located within Flood Zone C,
whereas the other half of the subject site is located within Flood Zone A. Water
compatible elements are appropriate in any flood zone, therefore, the subject is
appropriately located.

Fluvial Flooding

Based on a review of available information, it was estimated that the southwestern
corner of the subject site is liable to fluvial flooding during a current scenario, with a
slight increase in flooding in the MRFS. CFRAM mapping for the existing scenario
indicates that only a small area at the southwestern corner of the subject site is liable to
fluvial flooding during a 1 in 100-year (1% AEP) event, with a slightly increased area
inundated in the 1 in 1000-year (0.1% AEP). CFRAM MRFS mapping showed a slight
increase in fluvial flood extents within the subject site.

As the proposed development is considered “water compatible” it is appropriate in any
Flood Zone. Therefore, the subject site is appropriately located.

Pluvial Flooding

Pluvial mapping was published as part of PFRA mapping and indicated that the subject
site is not liable to pluvial flooding.

Surface water arising on the proposed mixed-use development will be managed by a
dedicated stormwater drainage system in accordance with Sustainable Drainage
Systems (SuDS) principles, limiting discharge from the site to greenfield runoff rates.

The landscaping and topography of the developed site will provide safe exceedance flow
paths and prevent surface water ponding to minimise residual risks associated with an
extreme flood event or a scenario where the stormwater drainage system becomes
blocked.

Therefore, the risk of pluvial flooding to the subject site is minimal.
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Groundwater Flooding

A Cave located 1.6km north of the subject site, adjacent to the Blackwater River has
potential to increase flows in the Blackwater River and result in a raised water level and
as a result further inundation on the subject site. However, with the subject site being
water compatible, the risk will be minimal.

Justification Test

The proposed development is appropriately located in Flood Zone A.

Based on the results of this flood risk assessment, it is estimated that the risk of flooding to the
proposed development will be minimal, and that the development will not increase the risk of
flooding elsewhere.
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