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1.0

INTRODUCTION

TOBIN Consulting Engineers were appointed by Donegal County Council in December 2020 to
undertake a Flood Risk Assessment (FRA) for their lands (see Figure 1-1) and proposed
recreational development (see Figure 1-2) at Stranorlar, Co. Donegal.
Donegal County Council are proposing the development of a multi-use sports all-weather pitch
and associated works within and adjoining an existing sports ground of the Finn Valley Centre
at Millbrae, Stranorlar. The proposed development will be located immediately south of the
existing all-weather running track.
Figure 1-1 shows the location of the proposed development site in Stranorlar, approximately
15km south of Letterkenny. The 3.2ha greenfield site has existing ground levels ranging from
approximately 14.2mOD at the southeastern corner of the site, to 17.2mOD along the northern
border adjacent to the Finn Valley Centre running track.
A topographical survey of the proposed development site is provided in Appendix 1.
The proposed development site is located adjacent to the River Finn, immediately upstream of
the Dreenan Bridge. Due to the proximity of the site to the River Finn, fluvial flooding is
identified as a potential source of risk to the proposed development
The purpose of this Stage 3 Flood Risk Assessment is to identify, quantify, and communicate the
risks of flooding, if any, to the proposed development, particularly due to the proximity to the
River Finn.

Subject Site

Figure 1-1 Site Location
1

The proposed development will include the upgrading of an existing conventional grass pitch
and soccer pitch to a synthetic multi-sport all-weather pitch and associated works. The
proposed synthetic all-weather pitch surface will be approximately 160m X 106m in area and
will be surrounded by a raised embankment with a grassed walking/running track on top,
vehicular access with a demountable flood barrier, associated pitch perimeter fencing and
ballstop netting, site boundary fencing to the south and west, and flood-lighting (see Figure 1-2).

Figure 1-2 Proposed Site Layout
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2.0

PLANNING AND FLOOD RISK MANAGEMENT GUIDELINES

This section of the report considers the following plans and guidance documents:
• The Planning System and Flood Risk Management Guidelines
• Flood Risk Management Climate Change Sectoral Adaptation Plan
• Donegal County Council Development Plan
• Ballybofey-Stranorlar Local Area Plan

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 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.
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
Development Appropriateness
Flood Zone
(Probability)
A
(High)

Annual Exceedance
Probability (AEP)

Highly Vulnerable
/ Essential
Infrastructure

Less
Vulnerable

Water
Compatible

Justification Test

Justification
Test

Appropriate

Fluvial, Pluvial & Groundwater

More frequent than
1% AEP (100-year)

Fluvial, Pluvial & Groundwater
B
Justification Test
Appropriate
Appropriate
0.1% to 1% AEP
(Medium)
Fluvial, Pluvial & Groundwater
C
Appropriate
Appropriate
Appropriate
Less frequent than 0.1% AEP
(Low)
Note: Given that coastal flooding is not a potential source of risk to the proposed development, the
probabilities for coastal flooding have been omitted from this table.

The PSFRM Guidelines normally considers outdoor sports and recreation facilities ‘Water
Compatible’, however the proposed synthetic pitch surface would be significantly damaged by
a flood event and poses a risk to the adjacent SAC from introduction of untreated runoff. The
pitch surface is therefore considered “Highly Vulnerable” for the purposes of this assessment.
On this basis, it is recommended that the proposed development be constructed in Flood Zone
C (will not flood during a 0.1% AEP event).
3

2.1.2 The 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).

Figure 2-1 Criteria of the Justification Test
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2.2

The Flood Risk Management Climate Change Adaptation 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:
• Mid-Range Future Scenario (MRFS)
• 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
(MRFS)

High-End Future Scenario
(HEFS)

Extreme Rainfall Depths
Peak River Flood Flows
Mean Sea Level Rise

+ 20%
+ 20%
+ 0.5 m

+ 30%
+ 30%
+1m
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2.3

County Donegal Development Plan 2018-2024

The current County Donegal Development Plan provides a strategic framework for land use
planning for 2018 to 2024. Section 5.4 outlines Donegal County Council’s strategy for the
management of flooding, with the aim “to manage development proposals within flood risk areas
in a sequential manner based on avoidance, substitution, justification and mitigation and to
otherwise ensure that flood risks can be managed to an acceptable level without increasing
flood risk elsewhere”.
The development plan sets out seven key policies, integrating land use planning and flood risk
management:
F-P-1

F-P-2

F-P-3

F-P-4

F-P-5

F-P-6

F-P-7

It is a policy of the Council to ensure that all development proposals comply with
‘The Planning System and Flood Risk Management - Guidelines for Planning
Authorities’, November 2009, DoEHLG. In doing so the planning authority shall:
• Assess developments in accordance with the Sequential approach and
precautionary principle set out the in the Planning System and Flood Risk
Management – Guidelines for Planning Authorities’; and
• Utilise the Draft Flood Risk Management Plans (and any associated flood
risk mapping) prepared as part of the CFRAMS programme, or any other
flood risk datasets or mapping it considers appropriate, in assessing flood
risk.
It is a policy of the Council to require applicants/developers to submit, where
appropriate, an independent ‘Flood Risk Assessment’ in accordance with the Flood
Risk Management Guidelines, DEHLG, 2009 or any subsequent related publication
and/or ‘Surface Water Drainage Calculations’, from suitably qualified persons.
It is a policy of the Council to require applicants/developers to submit, where
appropriate, evidence of compliance with the Justification test set out in S5.15 of
The Planning System and Flood Risk Management - Guidelines for Planning
Authorities’ (DoEHLG 2009) or any subsequent related publication.
It is a policy of the Council not to permit development where flood or surface water
management issues have not been, or cannot be, addressed successfully and/or
where the presence of unacceptable residual flood risks remain for the
development, its occupants and/or property or public infrastructure elsewhere
including, inter alia, up or downstream.
It is a policy of the Council to promote the use of Sustainable Urban Drainage
Systems (SUDs), flood attenuation areas, the controlled release of surface waters
and use of open spaces and semi permeable hard surfaces for appropriate
development proposals.
It is a policy of the Council to consider the development of long and short-term flood
remediation works, including embankments, sea defences, drainage channels, and
attenuation ponds to alleviate flood risk and damage to livelihoods, property and
business subject to environmental considerations including potential impact on
designated shellfish water and, fresh water pearl mussel catchment areas,
compliance with Article 6 of the Habitats Directive, best practice in Coastal Zone
Management and the Marine Resource and Coastal Management policies of this
Plan.
It is a policy of the Council not to permit developments which would hinder the
maintenance of river or drainage channels.
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2.4

Seven Strategic Towns Local Area Plan 2018-2024

Ballybofey-Stranorlar is one of the seven towns included in Donegal County Council’s 20182024 Strategic Towns Local Area Plan (LAP). The current LAP details the planning strategy and
land use zoning for the Ballybofey and Stranorlar Towns. The LAP cites the “protection and
enhancement of the sporting, leisure and hospitality assets of the Towns” as the first key
planning issue, setting out the overall strategic vision to guide the future development of the
town:

“That, by 2024, Ballybofey-Stranorlar will have an enhanced reputation as a sporting
centre of excellence and as a key centre of recreation and hospitality for the County. In
addition, the Twin Towns will have an enhanced reputation also as an attractive place to
live and work on foot of expanded residential and retail facilities and on foot also of
strategic infrastructural improvements to the town”.

Figure 2-2 shows an excerpt of Drawing 10421-1206-2, including Flood Zone mapping and land
use zoning for the Ballybofey-Stranorlar Centre. Flood Zones A and B cover most of the subject
site, therefore, the development will require a Justification Test to determine suitability, as per
Section 2.1.2 of this FRA.

Subject Site

Figure 2-2 Flood Zone and Land Use Zoning Mapping from the Ballybofey-Stranorlar LAP

The site is within the Finn Valley Masterplan area (Figure 2-2), and has been zoned for Leisure,
Sport & Recreation, and Open Space & Recreation (see Figure 2-3). The Masterplan area
comprises 35.4 ha, noting the land is constrained by the River Finn, and the River Finn Special
Area of Conservation, where “[a]ny application for planning permission within the Masterplan

Area shall be required to ensure the achievement of the following principles behind the
framework:
7

•
•
•
•
•
•
•

Development of new and innovative urban fabric.
Accessibility to the public; provision of public spaces.
Appropriate pedestrian, vehicular and cycle access to and within the site.
Achievement of complimentary land uses.
Linked walkways.
Consideration of the Floodplain.
Consideration of adjoining SAC lands

Subject Site

Figure 2-3 Finn Valley Masterplan Area from the Ballybofey-Stranorlar LAP

The Sporting, Leasuire & Recreational site requires compliance with the following policy
frameworks: “Sporting, leisure and recreational uses only, shall be supported and encouraged at

this location. Any application shall make provision for the retention of existing vegetation and
mature trees particularly along the southern and eastern boundaries. Particular regard must be
had along the interface with the SAC lands to the South and East and the Public Recreation Area
to the west of the site. The proposed new road along the north of the site is an important linkage
throughout the masterplan area and as such treatment along this boundary should be
innovative and of a high quality whilst also offering a degree of latent surveillance. Given the
encroachment of the River Finn flood zone into this area, proposals shall not comprise housed
or occupied structures. These lands may be used in part to accommodate public utilities or
facilities ancillary to the general sport and recreational use on adjoining lands”.
While the policy framework for A&B River Finn SAC Lands notes “These lands are within the

SAC and as such the proposed zoning of ‘open space’ is intended to preserve the qualifying
interests of the designated area. Notwithstanding. a walking trail along the riverside should be
considered in detail in consultation with the relevant environmental agencies. These lands are
also within the flood zone”.
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2.4.1 Seven Strategic Towns Local Area Plan Specific Flood Risk Assessment
A Phase 2 Strategic Flood Risk Assessment (SFRA) was completed for seven towns within
Donegal, including Ballybofey-Stranorlar. The document was prepared to evaluate flood risk in
the towns and inform development planning through the LAP.
Figure 2-4 shows an excerpt of Drawing 10421-1305, including pluvial, fluvial and groundwater
flood mapping. This mapping confirms (see Figure 2-2) the subject site is within Flood Zones A
and B, and indicates the site is not at risk of pluvial or groundwater flooding.

Subject Site

Figure 2-4 SFRA Flood Indicator Mapping
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2.5

Ballybofey - Stranorlar Flood Relief Scheme

Donegal County Council and the OPW are currently progressing the design and development
of the Ballybofey and Stranorlar Flood Relief Scheme which was announced by the Minister of
State in November 2019.
In August 2020, Murphy Surveys Ltd were appointed to carry out topographical surveys of
watercourses, embankments, adjacent lands and property thresholds of residential and
commercial premises, with works commencing in September 20201. In May 2021, Donegal
County Council and the OPW appointed Byrne Looby Water Services Partners to undertake
engineering and environmental consultancy services for the design of the Ballybofey Stranorlar Flood Relief Scheme, with public consultation to begin in the following months2
The scheme will likely consist of hard defences and improvement of channel conveyance, as
recommended by the OPW North Western Flood Risk Management Plan3. As the scheme is
currently at consultation stage (pre-planning and pre-detailed design), any benefit which could
be provided by it to the development cannot be considered as part of this flood risk assessment.

1

Donegal County Council Press Release: Ballybofey - Stranorlar Flood Relief Scheme – Survey Works (31 August
2020)
2

Donegal County Council Press Release: Launch of Flood Relief Schemes for Ballybofey-Stranorlar, BuncranaLuddan and Ramelton (7 May 2021)
3

North Western Flood Risk Management Plan, OPW (2018)
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3.0

INITIAL FLOOD RISK ASESSMENT

An appraisal of the following was also carried out:
• Historical Flood Events
• OPW Preliminary Flood Risk Assessment (PFRA) Study
• OPW North Western Catchment Flood Risk Assessment and Management Study
(CFRAM) Study
• Mapping by the Geological Survey of Ireland

3.1

Past Flood Events

The OPW’s National Flood Information Portal4 provides past flood event mapping with records
of flooding reports, meeting minutes, photos, and/or hydrometric data.
Based on the flood map shown in Figure 3-1, there is recurring flooding at the Dreenan Bridge,
located immediately south of the subject site (Flood ID: 4177), with a major historical event
recorded on 7th January 2005 (Flood ID: 4192). Recurring flooding is further noted
approximately 850m upstream at the Navenny Bridge (Flood ID: 4176), with both areas noted
by the Electoral Engineer as “River Finn overflows its banks every year after heavy rain. The
road is liable to flood and can be blocked”5.

Flood ID:
2434
Flood ID:
4177 & 4192

Flood ID:
4176

Figure 3-1 OPW Flood Map of Past Flood Events

4 floodinfo.ie
5

Donegal County Council Oral Report- Stranorlar Electoral Engineer (13th January 2006)
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3.2

OPW Preliminary Flood Risk Assessment (PFRA)

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.

Subject Site

Figure 3-2 Indicative Flood Mapping (extract from PFRA Map 394)

Limitations on potential sources of error associated with the PFRA maps include:
• Assumed channel capacity (due to absence of channel survey information)
• Absence of flood defences and other channel structures (bridges, weirs, culverts)
• Local errors in the national Digital Terrain Model (DTM)
Due to the site’s proximity to the River Finn, the indicative flood mapping shows most of the site
as being liable to fluvial flooding.

12

Figure 3-3 Indicative Flood Mapping from OPW PFRA Study

Improved hydraulic modelling was carried out through the Catchment Flood Risk Assessment
and Management Study (CFRAM) in 2015, and is considered more accurate than the PFRA
study as it utilised surveyed river geometry and was subject to greater model calibration.

13

3.3

Catchment Flood Risk Assessment and Management Study (CFRAM)

In 2015, the OPW produced flood maps1 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.
CFRAM mapping of existing fluvial flood extents, presented in Figure 3-4, indicates the majority
of the subject site is at risk of flooding from the River Finn during a 0.1% AEP fluvial flood event.
Accordingly, the subject site is located within all three flood zones (Flood Zones A, B and C),
while the majority is within Flood Zone A.
It should also be noted that the flood plain mapping produced as part of the CFRAM study is
based on LiDAR data which has a vertical accuracy of +/- 0.2m (RMSE).
During the current 100-year (without climate change) the CFRAM study estimates that water
levels will vary in the adjacent River Finn from 16.45mOD6 at the upstream end of the subject
site (point 0161M02635) to approximately 16.23mOD immediately upstream of the Dreenan
Bridge (point 0161M02616), and from 17.00mOD to 16.79mOD for the 1000-year event.
Existing ground elevations at the site range from approximately 14.2mOd to 17.2mOD.

0161M02616

0161M02635

Figure 3-4 CFRAM Existing Fluvial Flood Extents

Improved modelling under the North Western Catchment Flood Risk Assessment and
Management Study decreased the proportion of proposed site lands within the predicted flood
mapping from those prepared by the PFRA, however, based on the CFRAM fluvial flood mapping
shown in Figure 3-4, the development is considered at risk of flooding from the River Finn during
a 1% AEP fluvial flood event.

6

North Western CFRAM Study, Figure No: N01BST_EXFCD_F0_11 (10 July 2017)
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The North Western CFRAM Study also included an assessment of the likely impact of climate
change on flood risk in the area. The flood extents for a Mid-Range Future Scenario (MRFS) are
shown in Figure 3-5.

Figure 3-5 CFRAM MRFS Fluvial Flood Extents

CFRAM mapping shows the existing Ballybofey flood defences, circa 670m west of proposed
development, where clay embankments along the River Finn protect the town centre to the
1% AEP fluvial event7.

Figure 3-6 CFRAM Existing Fluvial Flood Extents and Ballybofey Flood Defences
7

North Western CFRAM Study Map No: N01BST_EXFCD_F0_07 (10 July 2017)
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3.4

Geological Survey Ireland Mapping

The Geological Survey Ireland (GSI) provides mapping8 with data related to Ireland’s subsurface.
Based on GSI mapping (see Figure 3-7), there are no karst features (caves, springs, turloughs,
etc.) in the vicinity of the site location, with the nearest features approximately 20km away.
Further, GSI indicative groundwater flood mapping does not indicate any areas vulnerable to
potential groundwater flooding. Therefore, the subject site is not estimated to be at risk of
groundwater flooding.

Approx.
22km

Figure 3-7 Groundwater Features in vicinity of subject site

8

https://www.gsi.ie/en-ie/data-and-maps/Pages/default.aspx
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4.0

SITE SPECIFIC HYDRAULIC ANALYSIS

Due to uncertainty around the accuracy of the CFRAM information (extents based on LiDAR
terrain data rather than local surveys), a site-specific hydraulic assessment of the River Finn was
recommended to quantify flood levels/extents locally and mitigate any potential impact of the
proposed development impacting flood risk elsewhere.

4.1

Flow Estimation

The subject site is bounded to the south by the River Finn, immediately upstream of the Dreenan
Bridge (see Figure 1-1). The catchment area for the River Finn was estimated at 351.1km2 at the
Dreenan Bridge; see Figure 4-1.

Figure 4-1 River Finn Catchment Delineation

EPA records indicate two active hydrometric stations on the River Finn in the catchment area,
at the Dreenan Bridge (01042), and approximately 2.6km upstream (01043) (see Figure 1-1).
However, there are insufficient recordings available to develop an annual maxima series to
reliably estimate extreme flows in the river by statistical analysis.
The 100- and 1000-year flows were therefore estimated based on catchment descriptors, see
Table 4-1. Given the size of the River Finn catchment, the OPW’s Flood Studies Update (FSU)
methodology was considered appropriate to estimate flood flows at the subject site. The FSU
methodology was developed by the OPW in 2005 specifically for use on Irish catchments
greater than 25km2.

17

Table 4-1 Summary of Catchment Descriptors
Descriptor
Watercourse
Catchment Area
BFISOIL
SAAR
FARL
DRAIND
S1085
ARTDRAIN2
URBEXT
S1
S2
S3
S4
S5
i10
i100
i1000
CWI
URBAN
UCWI (winter)

Units

Value

km2
mm
km/km2
m/km
-

River Finn
351.1
0.298
1,936.060
0.965
1.623
5.706
0.000
0.006
0
0.07
0.4
0.03
0.4
21.90
37.50
59.20
126.8
0.01
157.0

mm/hr
mm/hr
mm/hr
fraction
-

Source
EPA
FSU/TOBIN
FSU
FSU/MET
FSU/TOBIN
FSU
FSU/DEM
FSU
FSU
WRAP
WRAP
WRAP
WRAP
WRAP
MET
MET
MET
graph
user
graph

Generated GEV growth factors as defined by the FSU (1.93, 2.37) were applied to the estimation
of Qbar to predict the 100- and 1000-year FSU flows, respectively.
In accordance with the Climate Change Sectorial Adaption Plan, the proposed development was
assessed against a Mid-Range-Future-Scenario (MRFS) which includes a 20% increase in flow.
The flows predicted using the FSU method were compared to the flows predicted by the North
Western CFRAM study9, and the greater was conservatively adopted as the design flow; see
Table 4-2.

Table 4-2 Estimated Flows
Description
Qbar,FSU
100-year FSU Flow
100-year CFRAM Flow
Node: 0161M02616

1000-year FSU Flow
1000-year CFRAM Flow
Node: 0161M02616

Climate Change Factor
100-year MRFS Flow
1000-year MRFS Flow

9

Units
m3/s
m³/s
m³/s
m³/s
m³/s
m³/s
m³/s

River Finn
273.30

527.46
576.20
647.72
850.01
1.20

691.44
1020.01

North Western CFRAM Study, Figure No: N01BST_EXFCD_F0_11 (10 July 2017)
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4.2

Hydraulic Model Construction

A site-specific hydraulic model of Ballybofey-Stranorlar was developed using the latest version
(6.0) of the Hydraulic Engineering Centre’s River Analysis System (HEC-RAS) software. HECRAS is designed to perform one-dimensional hydraulic calculations for a full network of natural
and constructed channels. The three primary inputs into the HEC-RAS model are summarised
below:
•
Geometric Data: Cross-sectional survey of watercourses, culverts and bridges
•
Inflow Data: 100 and 1,000 year existing and MRFS design flows
•
Boundary Data: Normal depth downstream boundary
An overview of the hydraulic model is shown in Figure 4-2.

Figure 4-2 HEC-RAS Model Configuration

The River Finn channel and floodplain in the vicinity of the proposed site were surveyed by
Murphy Surveys Ltd in February 2013. The cross-sectional survey was acquired from the OPW
to provide geometric data input for this hydraulic model. This data was supplemented with highresolution LiDAR terrain data acquired from Ordnance Survey Ireland to create a ground model
of the watercourses and surrounding.
Conservative roughness values of 0.04 and 0.06 were applied to the channel and floodplain,
respectively, based on published CFRAM values and a review of site photography and channel
conditions.
The hydraulic model included two existing bridge structures: the Ballybofey Bridge (N15)
located approximately 1.5km upstream of the subject site, and the Dreenan Bridge (Millbrae)
located immediately downstream/adjacent to the subject site.
Flood defences in Ballybofey (see Figure 3-6) are included in the model, to accurately predict
existing flood conditions and apply a conservative approach to flood prediction at the subject
19

site. Removal of Ballybofey flood defences to model an undefended scenario would significantly
increase the upstream floodplain, decreasing flow at the subject site. The Ballybofey flood
defences are modelled by a lateral structure connected to a 2D flow area.
The model was used to run four unsteady flow scenarios: the 100-year and 1000-year floods,
with and without climate change. These events were simulated over a 2-day duration with 10second computational timesteps. The results of the hydraulic modelling are given in Section 4.3.

4.3

Hydraulic Model Results

Figure 4-3 shows the 100- and 1000-year flood extents estimated in the vicinity of the subject
site using the hydraulic model, corresponding to Flood Zones A and B respectively.
Based on the results of the hydraulic model, the majority of the existing site and proposed
development are located in Flood Zone A (i.e., predicted to flood during a 100-year event).

Figure 4-3 Predicted Flood Zones [100- & 1000- Year without climate change]

During the current 100-year (without climate change) the site-specific model estimates that
water levels will vary in the adjacent River Finn from 16.41mOD at the upstream end of the
subject site to approximately 16.16mOD upstream of the Dreenan Bridge, and from 17.38mOD
to 16.95mOD for the 1000-year event.
In accordance with the Climate Change Sectorial Adaption Plan, the proposed development was
assessed against a Mid-Range-Future-Scenario (MRFS) which includes a 20% increase in flow.
Figure 4-4 shows the 100- and 1000-year MRFS flood extents estimated in the vicinity of the
subject site using the hydraulic model.
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Figure 4-4 Predicted Flood Extents [100- & 1000- Year with climate change (MRFS)]

The water surface level for the 0.1% AEP MRFS fluvial event is estimated at 17.69mOD at the
upstream site boundary, and 17.31mOD at the downstream boundary, while existing ground
elevations at the subject site range from approximately 14.2mOd to 17.2mOD.
Based on the results of the hydraulic model, it is estimated that the majority of the subject site
is predicted to flood during an 0.1% AEP MRFS fluvial flood event.
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4.4

Flood Protection

As part of the proposed development, flood protection measures are proposed to protect the
proposed synthetic pitch surface from flooding. The design team has proposed the inclusion of
an approximately 1.1km earthen flood protection berm surrounding the pitch; see Figure 1-2.
The height of the proposed berm will be dependent upon ground levels on site, with the
minimum top elevation set to 18.3mOD, providing at least 0.5m freeboard above the predicted
1000-year MRFS water level in the adjacent River Finn.
The grassed perimeter walking/running track will be constructed on top of the flood protection
embankment around the outer boundary of the synthetic all-weather pitch using excavated and
additional material, as necessary.
A demountable flood barrier is proposed where the vehicular access path crosses the path of
the flood protection berm; see Figure 4-5 .

Figure 4-5 Preliminary Floodgate Design
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The hydraulic model was updated to include the proposed flood defences; see predicted flood
zones in Figure 4-6.

Mitigated flooding at subject
site

Figure 4-6 Predicted Flood Zones including Proposed Flood Defences [100- and 1000- Year]
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Based on the results of hydraulic analysis, it is predicted that the proposed defences will
increase flood levels locally at the site up to 0.08m. Figure 4-7 shows the existing and proposed
0.1% AEP MRFS fluvial flood extents, and indicates the predicted increase to water surface
levels will have a negligible impact upon the surrounding floodplain, and is not anticipated to
increase flood risk at neighbouring properties. As such, the proposed development is not
expected to result in adverse impacts to the existing hydrological regime or flood risk elsewhere.

Maximum 0.07m afflux in flood
level at subject site

Minor increase at opposite
banks due to decreased
floodplain storage

Figure 4-7 Predicted 0.1% AEP MRFS Fluvial Flood Extents [Existing and including Proposed Defences]
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5.0

DETAILED FLOOD RISK ASSESSMENT

The PSFRM Guidelines normally considers outdoor sports and recreation facilities ‘Water
Compatible’, however the proposed synthetic pitch surface would be significantly damaged by
a flood event and poses a risk to the adjacent SAC from introduction of untreated runoff. The
pitch surface is therefore considered “Highly Vulnerable” for the purposes of this assessment.
On this basis, it is recommended that the proposed development be constructed such that it will
not flood during a 0.1% AEP event.
A Mid-Range Future Scenario (MRFS) has also been considered as part of this assessment to
allow for the likely effects of climate change.

5.1

Fluvial Flooding

The proposed development site is located adjacent to the River Finn, immediately upstream of
the Dreenan Bridge.
Based on the results of the North Western Catchment Flood Risk Assessment and Management
(CFRAM) Study, it is predicted that the subject site is liable to fluvial flooding; see Figure 3-4.
A site-specific hydraulic assessment of the River Finn was recommended to quantify flood
levels/extents locally and assess any potential impact of reduced floodplain storage impacting
flood risk elsewhere.
Based on the results of the site-specific hydraulic modelling performed by TOBIN, it is estimated
that the subject site is liable to fluvial flooding; see Figure 4-3 & Figure 4-4. The water surface level
for the 0.1% AEP MRFS fluvial event is estimated at 17.69mOD at the upstream site boundary,
and 17.31mOD at the downstream boundary, while existing ground elevations at the subject
site range from approximately 14.2mOd to 17.2mOD.
While the PSFRM Guidelines normally considers outdoor sports and recreation facilities ‘Water
Compatible’, the proposed synthetic pitch surface would be significantly damaged by a flood
event and is therefore considered “Highly Vulnerable”. Accordingly, the design team has
proposed flood protection measures to alleviate flooding at the pitch surface, and protect the
adjacent SAC from introduction of rubber crumb runoff. Based on the results of hydraulic
analysis, the proposed earthen flood embankment is predicted to protect the pitch surface, and
have negligible impacts upon flood risk elsewhere.
Flood defences as proposed are recognised under the current County Donegal Development
Plan 2018-2024, per County Donegal Flooding Policy 6 (F-P6), whereby long and short-term
flood remediation works shall be considered to alleviate flood risk and damage to livelihoods,
property and business.
Furthermore, the proposed works are inline with the current flood management strategy in
Ballybofey-Stranorlar, where existing clay embankments along the River Finn protect the
Ballybofey town centre and further works are under development as part of the Ballybofey Stranorlar Flood Relief Scheme.
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5.2

Pluvial Flooding

Based on the indicative pluvial flood mapping presented in the Phase 2 Strategic Flood Risk
Assessment for Ballybofey-Stranorlar, it is estimated that the subject site is not at risk from
pluvial flooding during an extreme 0.1% AEP pluvial flood event (see Figure 2-4).
Surface water arising at the site will be managed by a dedicated stormwater drainage system
designed in accordance with SuDS limiting discharge from the site to greenfield runoff rates.
The landscaping and topography of the site will provide safe exceedance flow paths and prevent
surface water ponding to minimise residual risks associated with extreme flooding or blockage
of the stormwater drainage system, minimizing the potential for pluvial, fluvial, and
groundwater flooding.

5.3

Groundwater Flooding

Based on Geological Survey Ireland (GSI) subsurface mapping, there are no features (caves,
springs, turloughs, etc.) in the vicinity of the site location (see Figure 3-7). Therefore, the
proposed recreational development at the site is not estimated to be at risk of groundwater
flooding.

5.4

Coastal Flooding

The proposed site in Stranorlar is located inland, over 15km from the sea. The subject site
(14.2mOD or higher) is over 10m above the nearest 0.1% AEP MRFS coastal flood level
estimated by the North Western CFRAM study at Bunnagee (approx. 3.73mOD)10. As such,
there is no risk of coastal flooding associated with the proposed development.

5.5

The Justification Test

The PSFRM Guidelines normally considers outdoor sports and recreation facilities ‘Water
Compatible’, as is therefore considered appropriate in Flood Zone A, B, or C. As outlined in Figure
3-4 & Figure 4-3, the subject site is located within Flood Zones A and B; as such, the pitch is
appropriately located on existing ground liable to fluvial flooding utilizing land unsuitable for
vulnerable development.
However the proposed synthetic pitch surface would be significantly damaged by a flood event
and is designed (see Figure 1-2) such that it will not flood during a 0.1% AEP event, including
allowances for climate change; see Figure 4-6.
The proposed all-weather pitch has been assessed against the criteria of the Justification Test
(see Figure 2-1):
1. The subject site is zoned within the Finn Valley Masterplan area, as Leisure, Sport &
Recreation, and Open Space & Recreation land use designations under the provisions of
the Ballybofey-Stranorlar Local Area Plan, and is therefore considered suitable for the
proposed recreational development.
2. The site has been the subject of a site-specific FRA (this report), finding
(i) The proposed development is predicted to have a negligible impact on flood risk
elsewhere in the locality (see Figure 4-7).

10

North Western CFRAM Study, Map No. N01LKY_EXCCD_F0_11 (18 July 2016)
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(ii) The proposed development includes measures to minimise flood risk to people,
property, the environment, and the economy. The proposed site layout (see
Figure 1-2) includes flood protection measures to minimise flood risk to the
development and its patrons.
(iii) The development includes measures to manage the residual risk of flooding to
an acceptable level. The inclusion of at least 0.5m freeboard between the
proposed flood defences and the 0.1% AEP MRFS predicted water levels
provides protection for predicted extreme fluvial events; however, the proposed
pitch surface further includes ground levels (≥17.2mOD) including at least 0.4m
freeboard above the 1% AEP MRFS event.
The proposed development is compatible with the wider planning objectives of the local
development plan, which aims to develop the reputation of Ballybofey-Stranorlar as a sporting
centre of excellence.
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6.0

CONCLUSIONS

TOBIN Consulting Engineers were appointed by Donegal County Council to undertake a Flood
Risk Assessment (FRA) for a proposed all-weather sport pitch in Stranorlar, Co. Donegal.
The Planning System and Flood Risk Management Guidelines normally considers outdoor
sports and recreation facilities ‘Water Compatible’, however the proposed synthetic pitch
surface would be significantly damaged by a flood event and poses a risk to the adjacent SAC
from introduction of untreated runoff. The pitch surface is therefore considered “Highly
Vulnerable” for the purposes of this assessment. On this basis, it is recommended that the
proposed development be constructed such that it will not flood during a 0.1% AEP event.
This assessment was carried out to determine potential sources of flood risk to the
development, and has found that the risk of pluvial, groundwater and coastal flooding
associated with the development was minimal.
Fluvial Flooding:
The proposed development site is located adjacent to the River Finn, immediately upstream of
the Dreenan Bridge.
Based on the results of the North Western Catchment Flood Risk Assessment and Management
(CFRAM) Study, and site-specific hydraulic modelling carries out by TOBIN, it is predicted that
the subject site is liable to fluvial flooding; see Figure 3-4 & Figure 4-3.
The water surface level for the 0.1% AEP MRFS fluvial event is estimated at 17.69mOD at the
upstream site boundary, and 17.31mOD at the downstream boundary, while existing ground
elevations at the subject site range from approximately 14.2mOd to 17.2mOD.
Mitigation measures have been designed as part of the proposed development to mitigate the
risk of flooding associated with the proposed development. The mitigation measures have been
designed to alleviate flooding at the pitch surface during the 1000-year (0.1% AEP) flood event
with considerations for climate change (additional 20% flow) and include an allowance for
additional freeboard (500mm).
Based on the results of site-specific hydraulic analysis, it is estimated that the proposed
development and design flood protection works will displace a volume of flood plain storage
upstream of the Dreenan Bridge. It is predicted that the proposed protection measures will
increase flood levels at the site up to 0.08m, and will have negligible impacts upon flood risk
elsewhere (see Figure 4-7).
The PSFRM Guidelines normally considers outdoor sports and recreation facilities ‘Water
Compatible’, however due to the sensitive nature of the synthetic pitch and surrounding
ecological environment, the pitch surface has been designed such that it will not flood during a
0.1% AEP event, including allowances for climate change, and assessed under the Justification
Test.
Pluvial Flooding:
Based on the indicative pluvial flood mapping presented in the OPW Preliminary Flood Risk
Assessment, it is estimated that the subject site is not at risk from pluvial flooding during an
extreme 0.1% AEP pluvial flood event (see Figure 3-2).
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Surface water arising at the site will be managed by a dedicated stormwater drainage system
designed in accordance with SuDS limiting discharge from the site to greenfield runoff rates.
The landscaping and topography of the site will provide safe exceedance flow paths and prevent
surface water ponding to minimise the potential for pluvial, fluvial, and groundwater flooding.
Therefore, it is estimated that the risk of pluvial flooding associated with the proposed
development is minimal.
Groundwater Flooding:
There is no evidence to suggest groundwater as a potential source of flood risk to the proposed
development site.
Coastal/Tidal Flooding:
The site is not at risk of coastal flooding due to its elevation and distance inland.

Based on the results of this Stage 3 Flood Risk Assessment, the subject site is located within
Flood Zone A, and proposed flood protection measures are anticipated to mitigate flooding at
the pitch surface. It is predicted the proposed works will not adversely impact flood risk
elsewhere in the catchment, and satisfies the criteria of the Justification Test. The proposed
development includes measures to minimise flood risk to people, property, the environment,
and the economy.
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Appendix 1 – Topographic Survey
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