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1. INTRODUCTION

Carlow County Council [‘the Applicant] intend to seek approval under Part 8 of the Planning & Development
Regulations for development for the redevelopment of Potato Market, Kennedy Avenue, Tullow Street and
Barrack Street in Carlow town centre, Carlow [‘the Site'].

The Applicant has appointed Kilgallen and Partners Consulting Engineers to carry out a Site-Specific Flood Risk
Assessment ['SSFRA'] in accordance with the ‘Planning System and Flood Risk Management — Guidelines for
Planning Authorities (2009) to support its application to the Planning Authority.

This report presents the findings of the SSFRA. It has been prepared for planning purposes only. It is not to
be used for any other purpose.
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2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT

2.1 Site Description
Figure 2-1 shows the Site in context of its immediate surroundings.

The Site is located in the town centre of Carlow. It is bounded on all sides by urban development including
commercial and residential premises

The general context is an urban commercial/residential area.

The River Burren flows in a northwest direction close to the southern boundary of the Site before outfalling
into the River Barrow 475m northwest of the Site.

2.2 Proposed Development

The proposed development includes the undertaking of works along Shamrock Square, Tullow Street, Potato
Market, Kennedy Avenue, sections of Barrack Street and a cleared site (formerly Nos. 23-24) Barrack Street,
in the townland of Carlow, Carlow Town, County Carlow. The Proposed Development includes:

e clearance/removal of the existing public realm including existing roadway surface finishes and
associated structures,

e the provision of streetscape upgrades including new roadway finishes, paving and the creation of new
public plazas/spaces,

e carriageway realignment works,

¢ amendments to existing junctions including the provision of signalisation at selected junctions,

o traffic calming and pedestrian crossing measures,

e provision of new and upgraded pedestrian areas including the provision of a new pedestrian link
crossing Barrack Street connecting Fairgreen Shopping Centre and Carlow Shopping Centre/Potato
Market. To create this new pedestrian link across Barrack Street it will be necessary to demolish an
existing wall at the rear of the units formerly known as Nos. 23-24 Barrack Street as well as the
providing a new boundary wall at the northern boundary of the cleared site, at the boundary of the
units formerly known as Nos. 22-23 Barrack Street

e provision of active travel infrastructure including new cycle paths,

e amendments to vehicular movements including the provision of one-way directional traffic along
sections of Tullow Street and Potato Market,

e alterations to street parking including taxi ranks, ambulance parking and accessible parking spaces,

e the provision of street furniture including planters, public seating, public lighting, CCTV and a new
glazed canopy structure at Potato Market,

e provision of public Wi-Fi, and

e landscaping works, drainage/attenuation works (including SUDS measures) and all associated ancillary
site works and site service provision.

These works will be delivered on a phased basis, and it is intended to provide the construction compound
within the proposed development boundary.

For the purposes of clarity, references to works at Shamrock Square that are included in this report include
the works that are proposed on Staplestown Road and Green Lane. As the works at Staplestown Road and
Green Lane are minor and are designed to integrate with the works at the Shamrock Square junction, it is not
considered practical to reference Staplestown Road and Green Lane throughout the document. Furthermore,
references to woks at Kennedy Avenue junction, including works proposed to Hanover Street are minor and
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are designed to integrate with the works at the junction with Kennedy Avenue. Again, it is not considered
practical to reference Hanover Street throughout the document.

Given the built environment in which these streets are located, there is little scope to change existing levels.
Accordingly, the development does not propose significant changes to the existing site levels.

2.3 Proposed Surface Water Drainage System
The existing surfaces within the Site are predominantly impermeable. Proposed surfaces will be the same.

Existing road gullies will be relocated to align with the new kerb lines and additional road gullies will be added
in areas where they are required. The existing surface water drainage network will be extended locally to
ensure all impermeable areas have appropriate drainage.

SUDS features such as rain gardens and tree pits, will, where practicable, be incorporated into the
development.

Surface water run-off from the proposed development will discharge to the existing surface water / combined
drainage system thus mimicking the existing drainage pattern.

Report on Site-Specific Flood Risk Assessment
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Figure 2.1 Site Details
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3. PROCESS FOR SITE SPECIFIC FLOOD RISK ASSESSMENT

In September 2008 “The Planning System and Flood Risk Management Guidelines for Planning Authorities”
(The 2009 Guidelines) were published by the Department of Environment, Heritage and Local Government in
Draft format. In November 2009, the adopted version of the document was published.

The 2009 Guidelines provide guidance on flood risk and development. A precautionary approach is
recommended when considering flood risk management in the planning system. The core principle of the
guidelines is to adopt a risk based sequential approach to managing flood risk and to avoid development in
areas that are at risk.

The objective of an SSFRA is to assess all types of flood risk to a development. It investigates potential
sources of flood risk and includes for the effects of climate change. The assessment is required to examine
the impact of the development and the effectiveness of flood mitigation and management procedures
proposed. It also presents the residual risks that remain after those measures are put in place.

The initial stage of the SSFRA comprises an assessment of available flood risk data to identify flood risk
indicators that might affect the Site; if the Site is identified to be at risk of flooding, the SSFRA will proceed to
a detailed assessment.

3.1. Potential Sources of Flood Risk

Potential flood risk mechanisms are summarised in Table 2-1.

Source Mechanism
Fluvial: Overtopping of Rivers and Streams
Pluvial: The intensity of rainfall events is such that the ground cannot absorb rainfall run-off

effectively or urban drainage systems cannot carry the run-off generated.

Groundwater: Rising water table
Coastal: Tidal levels and / or wave action
Infrastructure Failure of flood protection or drainage infrastructure

Table 3-1 Flood Risk Mechanisms

As an inland site upstream of tidal influences and possible wave action, the Site is not subject to coastal flood
risk and so this mechanism does not need to be considered further in this assessment. The Site is not affected
by drainage infrastructure. Accordingly, the assessment will therefore consider the following mechanisms:

e Fluvial;

e Pluvial;

e Groundwater.

Report on Site-Specific Flood Risk Assessment
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3.2. Flood Risk Indicators

Indicators of flood risk are identified using available data, most of which is historically derived. Typically, this
data is not prescriptive in relation to flood return periods and, in many cases being historical, neither predictive
nor inclusive of climate change analysis.

Flood risk indicators include:

o Records available on the OPW’s National Flood Risk Website. As part of the National Flood Risk
Management Policy, the OPW developed the www.floodinfo.ie web-based data set, which contains
information concerning historical flood data and displays related mapped information and provides tools
to search for and display information about selected flood events;

o PFRA & CFRAM mapping produced under the CFRAM programme;

. Strategic Flood Risk Assessment carried out to inform the making of County Development Plans / Local
Area Plans;

. Geological Survey of Ireland (GSI) mapping - hydrogeological mapping maintained by the GSI and made
available through its website www.gsi.ie;

o Ordnance Survey mapping - Ordnance Survey maps include areas which are marked as being “Liable to
Floods”. Generally, these areas are only shown identified indicatively and suggest historical flooding,
usually recurrent. In addition, the maps indicate areas of wet or hummocky ground, bog, marsh,
springs, rises and wells as well as surface water features including rivers, streams, bridges, weirs and

dams;
o Topographical survey information;
o Ground Investigation information;
. Records of previous floods from other sources;
o Flood Studies, Reports and Flood Relief Schemes carried out in the vicinity of the Study Area;
o Site Walkover.

3.3. Identification of the Presence and Extent of Fluvial Flood Risk

Where the initial process of examining flood risk indicators demonstrates the existence of a risk of flooding,
the study progresses to the next stage, which is a detailed flood risk assessment. This is based on field
measurements and hydrological modelling and enables mapping of the zones of Flood Risk within the Site to
be established.

In accordance with the FRM Guidelines, flood risk zones are categorized as follows:

Flood Zone A where the probability of flooding in any year is greater than 1% (i.e. Flood Zone in respect of
a flood with a return period of 100years). Throughout this report this is referred to as the 1%
AEP flood, where AEP stands for Annual Exceedance Probability.

Flood Zone B where the probability of flooding in any year is between 0.1% and 1% (i.e. Flood Zone in
respect of a flood with a return period of between 100years and 1,000years). Throughout
this report this is referred to as the 0.1% AEP flood.

Flood Zone C  where the probability of flooding in any year is less than 0.1% (i.e. Flood Zone in respect of a
flood with a return period of greater than 1,000years).

3.4. Identification of the Presence and Extent of Pluvial Flood Risk

Where the initial process of examining flood risk indicators demonstrates the existence of a risk of pluvial
flooding, the study progresses to the next stage, which is a detailed assessment to establish the extent of
pluvial flood risk at the Site.
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3.5. Identification of the Presence and Extent of Groundwater Flood Risk

Where the initial process of examining flood risk indicators demonstrates the existence of a risk of flooding
from groundwater, the assessment progresses to the next stage, which is a detailed assessment to establish
the extent of groundwater flood risk at the Site.

3.6. Assessment of Proposed Development

As described in the previous paragraphs, the first stages of the assessment process are concerned with
identifying whether the Site is at risk of pluvial, fluvial or groundwater flooding and establishing the extent of
any such flood risks.

The next stage of the assessment process is concerned with the following:
e Determination of the impact that any of the identified flood risks will have on the proposed
Development;
e Determination of any impact that the Development itself might have in terms of increasing the level
of flood risk elsewhere outside the Site;
e Identification of mitigation measures in respect of any such impacts and identification of any residual
risks after those mitigation measures are put in place.

Table 3.1 of the FRMG classifies different types of development in terms of their vulnerability to flooding.
Figure 3-1 contains an extract from this table which shows local transport infrastructure development classified
as Less Vulnerable.

Less Buildings used for: retail, leisure, warehousing, commercial, industrial and
vulnerable non-residential institutions;
development

Land and buildings used for holiday or short-let caravans and camping,
subject to specific warning and evacuation plans;

Land and buildings used for agriculture and forestry;

Waste treatment (except landfill and hazardous waste);

Mineral working and processing; and

Local transport infrastructure.

Figure 3-1 Classification of development type by vulnerability to flooding

Table 3.2 of the FRMG provides a matrix of development vulnerability versus Flood Zone which illustrates the
appropriateness of a development type for each Flood Zone. This table is reproduced in Figure 3-2 and shows
the FRMG regards Less Vulnerable development requiring the Justification Test for Sites in Flood Zone A only.

[ Fioizore A Fenazones [ renazonec

Highly vulnerable Justification Justification Appropriate
development Test Test

(including essential

infrastructure)

Less vulnerable Justification Appropriate Appropriate
development Test

Water-compatible Appropriate Appropriate Appropriate
development

Table 3.2: Matrix of vulnerability versus flood zone to illustrate appropriate development
and that required to meet the Justification Test.
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Figure 3-2 Matrix of vulnerability versus Flood Zone

3.7. Climate Change Adaption
This assessment’s consideration of the effects of climate change is guided by the climate change adaption
plan published by OPW (* Flood Risk Management - Climate Change Sectoral Adaptation Plarf Sep 2019).

For the purposes of the CFRAM Programme, the OPW adopted two indicative potential futures for flood risk

assessment; the Mid-Range Future Scenario (MRFS) and the High-End Future Scenario (HEFS). These were

selected to reflect, based on information available at the time, a future in the latter part of the century that

would be:

(i).  typical or near to the general average of the future climate projections (MRFS), and,

(ii). a more extreme future based on the upper end of the range of projections of future climatic conditions
and the impacts such changes would have on the drivers of flood risk (HEFS).

Table 3-2 reproduces climate change adaption factors for each of these scenarios from Table 5-5 of the OPW
plan. The OPW plan considers these factors acceptable as plausible futures for use in assessing potential
requirements for climate adaption.

Parameter MRFS HEFS
Extreme Rainfall Depths + 20% + 30%
Peak Flood Flows + 20% + 30%
Land Movement -0.5mm / year -0.5mm / year
I No general allowance — review on - No general allowance — review on
Urbanisation - -
a case-by-case basis a case-by-case basis

Table 3-2 OPW climate adaption allowances in flood parameters for the Mid-Range and High-
End Future Scenarios

This assessment will apply the MRFS factors in its general consideration of flood risk. The potential effects of
the HRFS will be considered in terms of residual risk (Section 9).

Report on Site-Specific Flood Risk Assessment
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4. FLUVIAL FLOOD RISK — INITIAL ASSESMENT

4.1 Flood Risk Indicators - Desktop
A number of datasets were interrogated for indicators of fluvial flood risk:

(i) SFRA for Carfow County Development Plan / SFRA Carlow-Graiguecullen Joint Urban LAP 2024-2030
The Strategic Flood Risk Assessment for the Carlow County Development Plan shows the 1% AEP and 0.1%
AEP flood risk zones close to the south boundary. This is also referenced in the Strategic Flood Risk Assessment
for Carlow-Graiguecullen Joint Urban Local Area Plan.

Figure 4-1 Flood zones shown as per SFRA for Carlow CDP

(if)  OPW National Flood Hazard Mapping Website

The OPW maintains the National Flood Hazard Mapping website (floodinfo.ie) which contains information about
locations that may be at risk from flooding. The source of this information includes Local Authorities and other
historic records such as newspaper articles and other documentation about reported floods. This source does
not register any previous flood events associated with the river at the Site.

(i) CFRAM
CFRAM is currently under review in the location of the Site and so CFRAM mapping is not available.
(iv) Ordnance Survey Mapping

Historic OS mapping for the Site and its immediate surroundings does not contain any indicators of fluvial
flood risk.

Report on Site-Specific Flood Risk Assessment
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4.2 Flood Risk Indicators - Site Walkover
A Site walkover was carried out by the author of this report to allow a direct inspection of drainage features.
The walkover was carried out on 315t May 2024.

Apart from proximity to the River Burren, no indicators of fluvial flood risk were observed.

4.3 Initial Assessment
The SFRA indicates flood risk close to the Site. Depending on the type of development being proposed, this
might give rise to a requirement to carry out detailed assessment of fluvial flood risk.

However, the development:
e does not propose to change existing levels and so does have the potential to displace floodplain storage;
e does not have the scope to raise street levels for the purpose of increasing protection against flood risk.

Therefore, detailed assessment of fluvial flood risk such as would inform the design of finished levels or
assessment of compensatory storage requirements is not required.

Report on Site-Specific Flood Risk Assessment
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5. FLOOD RISK FROM GROUNDWATER

5.1 Flood Risk Indicators - Desktop
The following datasets were interrogated for indicators of flood risk from Ground Water:

(i)  OPW National Flood Hazard Mapping
Records from the National Flood Hazard Mapping website maintained by the OPW do not contain any
evidence of flood events at the Site associated with fluctuations in groundwater level.

(i)  Geological Survey of Ireland (GSI)
The GSI maintains a web portal which contains information on groundwater flooding.
(https://www.gsi.ie). The portal does not show any groundwater flooding at the Site. No wells or
springs are noted in the vicinity of the Site.

(ifi)  Historical Ordnance Survey Mapping
Historical OS maps do not contain any indicator of flood risk from ground water.

5.2 Flood Risk Indicators — Site Walkover
No indicators of groundwater flood risk were observed during a Site walkover.

5.3 Initial Assessment
There are no indications of flood risk from groundwater at the Site and so detailed assessment of flood risk
from this mechanism is not required.

Report on Site-Specific Flood Risk Assessment
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6. PLUVIAL FLOOD RISK

6.1 Flood Risk Indicators - Desktop
The following datasets were interrogated for indicators of flood risk from Ground Water:

(i) SFRA
The Strategic Flood Risk Assessment for the Carlow County Development Plan 2022 — 2028 shows pluvial flood
risk at two locations close to the Site.

Figure 6-1 Extract from SFRA for Carlow CDP

(if)  OPW National Flood Hazard Mapping Website

The OPW maintains the National Flood Hazard Mapping website (floodinfo.ie) which contains information about
locations that may be at risk from flooding. The source of this information includes Local Authorities and other
historic records such as newspaper articles and other documentation about reported floods. This source does
not register any previous flood events associated with pluvial flood risk at the Site. However, the absence of
historic flood records is not a strong indicator that there is no flood risk.

(ifi)  CFRAM study programme undertaken by the OPW
CFRAM is currently under review in the location of the Site and so CFRAM mapping is not available.

(iv) Surface Water Drainage for the Proposed Development
The majority of the surface water drainage will be collected by the existing surface water/combined drainage
network via road gullies and there will be a small section of new surface water sewer constructed as part of
the works. The use of SUDS features such as rain gardens and tree pits will reduce the flood risk by controlling
and treating surface water run-off. The development will not lead to pluvial flood risk within the development
and will not cause an increase in pluvial flood risk elsewhere.
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6.2 Flood Risk Indicators — Site Walkover
No evidence of drainage pipes entering the Site which could lead to pluvial flood risk was observed.

6.3 Initial Assessment

While the SFRA indicates pluvial flood risk close to the Site, the development does not propose changes to
drainage patterns that would increase this risk. Indeed, by extending the existing surface water drainage
network locally to ensure all impermeable areas have appropriate drainage, the development will improve
pluvial drainage.

Site walkover revealed no evidence of flood risk from pluvial sources.

Based on the above, detailed assessment of this flooding mechanism is not required.
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7. FINISHED LEVELS OF PROPOSED DEVELOPMENT

The development does not have the scope to raise street levels for the purpose of increasing protection against
flood risk.
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8.

DEVELOPMENT MANAGEMENT JUSTIFICATION TEST

A Development Management Justification Test was carried out in respect of the proposed development in
accordance with Section 5.15 of the Flood Risk Management Guidelines and incorporating the findings of the
subject FRA. Table 8.1 presents the results of this test which conclude that the proposed development satisfies
the criteria of the Justification test.

5.1.1 | 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.
Under the Carlow County Development Plan, the Site is classified as Town Centre lands.

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

@)

the proposed development will not increase flood risk elsewhere and, if practicable, will reduce overall
flood risk;

The development does not propose any changes to the existing Site, in terms of ground level and
thus will not increase flood risk elsewhere.

(i)

the proposed development includes measures to minimise flood risk to people, property, the economy
and the environment as far as reasonably possible;

The proposed development includes proposals for treating and controlling surface water discharge
which, will reduce flood risk to people, property, the economy and the environment as far as
reasonably possible.

(1)

the proposed development 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;

The proposed development does not impact on any existing flood protection measures and will not
prevent possible future flood risk management measures.

(v)

the proposed development addresses the above in a 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.

Yes.

Table 8.1 Justification Test
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9. SUMMARY AND CONCLUSION

9.1 Summary

This report presents the findings of a Site-specific flood risk assessment (SSFRA) carried out by Kilgallen and
Partners for a proposed urban realm development in Carlow Town Centre, Carlow [‘the Site’]. The SSFRA was
carried out in accordance with the document ‘Planning System and Flood Risk Management — Guidelines for
Planning Authorities (2009)".

For an inland Site of this nature and for which there are no existing flood defence mechanisms that could
affect flood risk at the Site, the potential flood risk mechanisms are Fluvial, Pluvial and Groundwater.

Fluvial Flood Risk

The SFRA for the Carlow County Development Plan indicates fluvial flood risk close to the Site. Depending on
the type of development being proposed, this might give rise to a requirement to carry out detailed assessment
of fluvial flood risk.

However, the development:
e does not propose to change existing levels and so does have the potential to displace floodplain storage;
e does not have the scope to raise street levels for the purpose of increasing protection against flood risk.

Therefore, detailed assessment of fluvial flood risk such as would inform the design of finished levels or
assessment of compensatory storage requirements is not required.

Pluvial Flood Risk
The SFRA for the Carlow County Development Plan indicates pluvial flood risk close to the Site.

However, the development does not propose changes to drainage patterns that would increase this risk. By
extending the existing surface water drainage network locally to ensure all impermeable areas have
appropriate drainage, the development will improve pluvial drainage.

Detailed assessment of this flooding mechanism is not required.

Groundwater Flood Risk
There are no indications of flood risk from groundwater at the Site and so detailed assessment of flood risk
from this mechanism is not required.

Justification Test
The proposed development was subject to and passed the Development Management Justification Test.

9.2 Conclusion
The proposed development is appropriate from a flood risk perspective.
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Appendix A
Flood Risk Map from SFRA for Carlow County Development Plan
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FLUVIAL & PLUVIAL FLOOD RISK from Carlow County Development Plan 2022-2028
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