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1. Acronyms
Term

Definition

DTM
EiP
Fluvial
FRA
GIS
LiDAR
LDP
LPA
AOD
SAC
SFRA
SMP
SPA
SSSI

Digital Terrain Model
Examination in Public
River
Flood Risk Assessment
Geographical Information System
Light Detection and Ranging
Local Development Plan
Local Planning Authority
Meters Above Ordnance Datum
Special Area of Conservation
Strategic Flood Risk Assessment
Shoreline Management Plan
Special Protected Area
Site of Special Scientific Interest

2. Glossary
Term

Definition

Aquifer

A source of groundwater comprising water-bearing rock, sand or
gravel capable of yielding significant quantities of water.

Climate Change

Both natural and human actions causing long term variations in
global temperature and weather patterns.

Culvert

A channel or pipe that carries water below the level of the ground.

Flood defence

Infrastructure used to protect an area against floods as floodwalls
and embankments; they are designed to a specific standard of
protection (design standard).

Flood Map

A map that delineates the areas that have been predicted to be at
risk of being flooded during an event of specified probability.

Floodplain

Area adjacent to river, coast or estuary that is naturally
susceptible to flooding.

Flood storage

A temporary area that stores excess runoff or river flow often
ponds or reservoirs.

Fluvial flooding

Flooding by a river or a watercourse.

Functional Floodplain

This comprises land where water has to flow or be stored in times
of flood. SFRAs should identify the functional floodplain, i.e. land
which would flood with an annual probability of 1 in 200 (0.5%) or
greater in any year or is designed to flood in an extreme (0.1%)
flood.

Groundwater

Water that is in the ground, this is usually referring to water in the
saturated zone below the water table.

Inundation

Flooding.

2

Local Planning Authority

Body that is responsible for controlling planning and development
through the planning system.

Mitigation measure

An element of development design which may be used to
manage flood risk or avoid an increase in flood risk elsewhere.

Pluvial

Relating to or caused by rain

Risk

The probability or likelihood of an event occurring.

Sewer flooding

Flooding caused by a blockage or overflowing in a sewer or
urban drainage system.

Stakeholder

A person or organisation that has an interest in, or affected by the
decisions made within a site.

1 in 100 year event

Event that on average will occur once every 100 years. Also
expressed as an event, which has a 1% probability of occurring in
any one year.

1 in 200 year event

Event that on average will occur once every 200 years. Also
expressed as an event, which has a 0.5% probability of occurring
in any one year.

1 in 1000 year event

Event that on average will occur once every 1000 years. Also
expressed as an event, which has a 0.1% probability of occurring
in any one year.
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3. Introduction
The TAYplan area like many major city regions in the world is vulnerable to flood risk and
climate change. As Dundee continues its renaissance and in order to maintain the high quality
of the TAYplan region, there is a significant challenge to delivering growth in urban areas,
building sustainable communities, restoring degraded environments and providing high quality
development that is economically and environmentally sustainable in the face of these
challenges. It is these challenges that provide the basis for the SFRA.
One of the key objectives of TAYplan is to bring sustainable economic development to the
region which will involve the delivery of 2,146 new homes a year for the next 20 years or
41,700 in total. The quality of life will make the region a place of first choice and for future
development to be considered sustainable, consideration of the impacts of flood risk is
required.
In developing the regional strategy for the TAYplan area it has been recognised that there was
a need to give careful consideration to the implications of coastal/tidal and fluvial or river based
flooding. Working with the Scottish Environment Protection Agency the Strategic Flood Risk
Assessment (SFRA) has been developed to inform and guide the location for new development
and minimise the risk of flooding. In summary, the primary aim of Strategic Flood Risk
Assessment is to avoid locating new development in areas of flood risk.
However, directing all new development away from existing communities is not a viable or
sustainable option and there will be a need to ensure that they adapt to the changing climate
and become more resilient to its effects.
In summary, flooding is a natural process which provides both opportunities (e.g. with strong
links to green infrastructure) as well as a challenge to building sustainable communities and the
SFRA provides an evidence base to inform the proposed plan by identifying:
o Where flood risk is likely to be important
o How much of the area is defended
o Where new development is likely to add risk
o Where flood risk may need to be assessed in further detail
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4. Background
The Flood Risk Management (Scotland) Act 2009 sets in place a statutory framework for
delivering a sustainable and risk-based approach to managing flooding based around the
principles of avoid, protect and prepare. This includes the preparation of assessments of the
likelihood and impacts of flooding, and catchment focused plans to address these impacts. By
2016 flood risk management plans will be in place across Scotland which should then be taken
into account when development plans are prepared. However, in the interim and to provide a
baseline to inform the Proposed Plan it was considered that it in 2011 it would be helpful to
prepare a draft Level 1 Strategic Flood Risk Assessment to ensure that new development
would be free from significant flood risk and not increase flooding elsewhere. It should be
noted that this document has subsequently been updated in 2014 and will continuously do so
as new data becomes available.
Strategic Flood Risk Assessments provide an overview of flood risk from all sources within a
defined area; in this instance the TAYplan area. This provides those preparing the Local
Development Plan, developers and other interested parties with general guidance on flood risk
and issues associated with flooding for the area. Scottish Planning Policy suggests that land
allocated for development should be located in areas with the lowest risk of flooding first and in
areas of highest risk last.
The key role of the draft SFRA was to help determine whether potential sites identified in the
MIR were suitable to be allocated for housing as part of the subsequent plan-making stage. It
meant that flood risk mitigation measures should not have been necessary to overcome flood
risk as those sites were ‘screened out’ as part of the allocation of housing sites process. The
updated SFRA is now designed for the purposes of informing the development planning
process, primarily, to avoid increasing overall flood risk by avoiding areas of flood hazard.
This SFRA covers the area administered by Angus, Dundee, Perth & Kinross Councils and the
Northern part of the Fife Council area but does not look at planning objectives for those areas
of Loch Lomond and the Trossachs and Cairngorms National Parks.
In summary the main objectives of the SFRA are to:



Ensure development does not take place in areas of flood risk or contribute to
flooding elsewhere




Provide the baseline for the Environmental Report



Provide an evidence-based report to inform the Proposed Plan

Identify the flood risk areas based on the risk framework in Scottish Planning Policy
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5. Study Area Flood Sources
The TAYplan area lies within a unique context, lying within one of Scotland’s major river
catchments draining from highland Perthshire into the regional centre of Dundee and then into
the Firth of Tay, flood risk from this river catchment is a cross boundary issue which needs to
be addressed at the regional catchment and cross boundary level.
The Tay is the longest river in Scotland, stretching a distance of 193 km (120 miles) from the
northern slopes of Ben Lui to the Firth of Tay beyond Perth. The Tay catchment covers
approximately 4970 km2. The main tributaries of the River Tay are the Rivers Almond, Isla,
Earn, Shockie, Ordie, Braan, Tummel and Lyon (SEPA 2003). It is the largest volume river in
Great Britain with an average daily flow at Perth of approximately 175 cubic metres per second
(cumecs). By comparison the Tweed's average daily flow is only 79 cumecs, the Spey 65
cumecs and the Dee 47 cumecs. In addition, the River Earn adds another 30 cumecs into the
Firth of Tay.
The Tay differs from most of the other big Scottish rivers as there are large lochs in the
catchment, the largest of which, Loch Tay, is some 23 km long by 1.25 km wide. The large
lochs have a moderating effect on river flows, dampening down spates but keeping levels up
long after rain has passed. As some of the lochs have been harnessed for hydro electricity
generation, this moderating effect has been exacerbated. With hydro, minimum flows on the
Tay are now much higher than they would naturally be during a drought but spates are smaller.
Upstream of Perth the river is almost entirely rural. At Perth, more than 20 miles before the
Tay reaches the sea, it becomes tidal and is a typical example of a large Scottish estuary. The
dominant land covers of the River Tay are moorland (about 45%), rough grass (about 19%)
and forest/wood (about 18%). The lower catchment of the Tay, the Isla, and the lower Earn are
very different. The land is lower and much more fertile. Arable farming predominates and
some of these areas are among the richest farmland in Scotland
The majority of the major tributaries of the Tay rise in the southern part of the Scottish
Highlands. The geology of this area is largely metamorphic with a little granite in the North
West. The geology occurs in bands with psammite to the northwest, psammite and semipelite
in the mid parts and sandstone to the east. Till deposits are scattered throughout the
catchment, with glacial sands and gravels and alluvium found in the river corridors. Local
differences in the mineralogy of these hard crystalline rocks create local differences in the form
of rivers and water chemistry. Near Dunkeld, the Tay crosses the Highland Boundary Fault
and from here flows over an area underlain by the softer Old Red Sandstone (SEPA 2005).
The highland part of the catchment tends to be characterised by narrow steep sided glens
gouged out by glaciers during the ice-age and these tend to be fed by smaller streams which
cascade down the mountain sides from the higher summits. This topography made it an
attractive area for hydro-electric dam building. The predominant land uses in the upper
catchment tend to be sheep grazing, grouse moors, red deer and to a lesser extent forestry
plantations.
Within the TAYplan area there are several significant river catchments (see Figure 1), these
being:
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Tay

North Esk

Earn

Eden

North Fife Coastal

Kincardine and Angus Coastal

Earn

Perth Coastal

Dundee Coastal

Dighty

South Esk

Lunan

Allan Water



The River Tay catchment drains approximately 4,970 km2. The upper reaches are
within the Stirling and Highland Councils’ area







The River Tummel catchment drains approximately 1,649 km2
The River Earn catchment spans approximately 880 km2
The River Isla catchment drains approximately 432 km2
The Loch Leven catchment drains to the Forth and is approximately 145 km2
The Allan Water in the southern part of Strathearn drains approximately 61 km 2 and
drains to the Forth
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© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)

Figure 1: The river network in the TAYplan area
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In addition the TAYplan area has an extensive coastline from Montrose in the north to
Chapleness in Fife in the south and along the north and south shores of the Inner Firth of Tay
(from Perth to Invergowrie) of some 30 kilometres. On the southern shore it stretches from
Perth to Tayport.
The TAYplan area is predominantly rural with two large settlements Dundee and Perth and
number of small market towns situated within the Glens, Straths, Carse locations and the East
Neuk. These towns along with smaller settlements dispersed across the area are, to differing
extents, at risk predominantly from either river flooding and in some locations coastal flooding.
In addition, a risk from surface water flooding may exist from rainfall running off from the
surrounding land. The risk of flooding may increase with the predicted effects of climate
change.
The main sources of flood risk within the TAYplan area are from rivers and the sea. There is
also a known risk of surface water flooding in some locations (See Fig. 2). The risk of flooding
in some areas is, to an extent, reduced through the protection provided by either natural
(beaches, mud flats, reed beds etc) or man-made defences (embankments, storage areas,
walls etc).
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© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)

Figure 2: Surface water vulnerability in the TAYplan Region
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6. Explanation of Flood Risk Terminology
Flood events vary in their size, duration and timing. When describing a flood event, it is often
given as a ‘return period’; this is an event that will, on average, occur once in the given period
for example 1 in 200 year flood is an event that at its peak is likely only to be exceeded once in
two hundred years. However, it could happen at any time and may occur more than once in
200 years. Flood events are also quoted in terms of their probability of occurring in any year.
This can be calculated by dividing 1 by the return period of interest. Therefore, the probability
of a 1 in 200 year flood occurring this year is 0.005 or 0.5%. SEPA’s Flood Map illustrates the
extent of flooding from rivers and the sea for a 1 in 200 flood event. It should be noted that due
to the strategic nature of the study and the relatively large scale of the study area in which
there are diverse sources of flood risk to consider, no hydrological or hydrodynamic modelling
has been undertaken to attempt to improve, refine or update the existing Flood Map held by the
Scottish Environment Protection Agency.

7. Flood mapping
The Scottish Environment Protection Agency (SEPA) holds national broad scale models of
most watercourses and much of the coastline that are intended to broadly define the areas at
risk of fluvial and coastal flooding in Scotland. The SEPA Flood Map also identifies areas that
are potentially at risk of surface water flooding. The SEPA Flood Map presents the best
available information, at this time, over the whole TAYplan area’.
The map (Figure 3) is used when allocating development sites and for Development
Management activities. For example, if a site is being considered for allocation and is shown to
be in a 1:200 area of flood risk then it should be rejected.
As part of the SFRA, a series of maps delineating the solid geology, superficial geology and
groundwater vulnerability of the TAYplan area are given. The purpose of these maps is
threefold:


Firstly, to demonstrate where geological conditions may be conducive to groundwater
flooding;



Secondly, to provide information regarding the general suitability of Sustainable
Drainage Systems (SuDS) across the region; and



To help planners in each of the constituent local authorities to make decisions regarding
the suitability of SuDS techniques into developments at an early stage.

The SuDS approach includes measures to reduce surface water runoff at source, prevent
pollution and provide a range of physical structures designed to receive the runoff. Many SuDS
design options can be tailored to fit all types of development. They can also be designed to
improve amenity and biodiversity in developed areas. In summary, sustainable drainage is a
concept that makes environmental quality and people a priority in drainage design, construction
and maintenance.
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© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)

Figure 3: Flood map for 1 in 200 yr flood events
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Figure 4: Solid geology of the TAYplan area
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Figure 5: Drift geology of the TAYplan area
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© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)

Figure 6: Groundwater vulnerability in the TAYplan area (2014)
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8. National Flood Risk Assessment
The National Flood Risk Assessment was published in December 2011 and covers flooding
from rivers, groundwater and the sea, as well as flooding caused when heavy rainfall cannot
enter the drainage system or the river network.
The National Flood Risk Assessment takes into account the likelihood of flooding from all
sources, together with the potential impact of flooding on human health, economic activity, the
environment and cultural heritage using a 1km grid covering the whole of Scotland. It has
shown that around 125,000 properties are at risk from flooding, which represents one in 22
homes and one in 13 businesses. The following table explains how this is done.
Table 1 National Flood Risk Assessment
Category

Receptor

How the impact is assessed

Human
health

People

Number of residential properties within the floodplain
and an assessment of the vulnerability of local
population to flooding (taking into account age,
employment status etc).

Community
services

Number of hospitals, schools, residential care homes,
GP practices, police and fire stations, ambulance
services, post offices, dentists and drinking water and
waste water facilities within the floodplain. Extra value
was assigned to community services in remote rural
locations due to lack of alternatives.

Businesses

Number of non-residential properties within the
floodplain. Value was taken into account using a
Weighted Average Annual Damage (WAAD) score
derived from the Flood Hazard Research Centre’s
multi-Coloured Handbook.

Transport

The presence of transport infrastructure within the
floodplain. Value was assigned based on the relative
importance of the road, railway or airport, and
vulnerability assessed based on a rural or urban
location.

Agriculture

The presence of agricultural land within the floodplain.
Value was taken into account based on the importance
of land class (for example arable land versus pasture).

Economic
activity

Environment Designated sites

The presence of an area of designated nature
conservation land (SSSIs, SACs and SPAs) within a
floodplain. The vulnerability of the designated species
and/or habitat to flooding was taken into account.

Cultural
heritage

The presence of a cultural site (listed buildings,
scheduled monuments, World Heritage Sites, gardens
and designated landscapes) located within a floodplain.

Cultural sites
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Category

Receptor

How the impact is assessed
Value was based on the importance or level of
designation of the cultural site.

Source: Scottish Environment Protection Agency

Figure 7. National Flood Risk Assessment for the TAYplan area
Source: Scottish Environment Protection Agency

9. Scottish Planning Policy
Scottish Planning Policy contains a Risk Framework which shows the return period and
probability associated with river and coastal flooding. This has been combined with SEPA’s
Land Use Vulnerability Classification and is shown in Tables 1 and 2 below.. The land use
vulnerability classification differentiates between a range of land uses by generally taking
account of flooding and any wider community impacts caused by their damage or loss. It
recognises that certain types of development and the people who use and live in them are
more at risk from flooding than others. The matrix provides a general indication of appropriate
planning responses within the three flood risk categories of the risk framework for each
vulnerability category.
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Table 2 Scottish Planning Policy Risk Framework
Zone

Risk

Development potential

1

Little or No Risk –
annual probability of
coastal or watercourse
flooding is less than
0.1% (1:1000 years)

No constraints due to coastal or watercourse flooding.

2

Low to Medium Risk
Area – annual probability
of coastal or watercourse
flooding is between 0.1%
- 0.5% (1:1000 – 1:200
years)

Suitable for most development. A flood risk assessment may be
required at the upper end of the probability range (i.e, close to
0.5%), and for essential infrastructure and the most vulnerable
uses. Water resistant materials and construction may be
required.
Generally not suitable for civil infrastructure. Where civil
infrastructure must be located in these areas or is being
substantially extended, it should be designed to be capable of
remaining operational and accessible during extreme flood
events.

3

Medium to High Risk –
annual probability of
coastal or watercourse
flooding is greater than
0.5% (1:200 years)

May be suitable for:
- Residential, institutional, commercial and industrial
development within built-up areas provided flood
protection measures to the appropriate standard already
exist and are maintained, are under construction, or are a
planned measure in a current flood risk management
plan;
- Essential infrastructure within built-up areas, designed
and constructed to remain operational during floods and
not impede water flow;
- Some recreational, sport, amenity and nature
conservation uses, provided appropriate evacuation
procedures are in place; and
- Job-related accommodation, e.g. for caretakers or
operational staff.
Generally not suitable for;
- Civil infrastructure and the most vulnerable uses;
- Additional development in undeveloped and sparsely
developed areas, unless a location is essential for
operational reasons, e.g. for navigation and water-based
recreation, agriculture, transport or utilities infrastructure
(which should be designed and constructed to be
operational during floods and not impede water flow), and
an alternative, lower risk location is not available; and
- New caravan and camping sites.
Where built development is permitted, measure to protect against
or manage flood risk will be required and any loss of flood
storage capacity mitigated to achieve a neutral or better outcome.
Water-resistant materials and construction should be used where
appropriate. Elevated buildings on structures such as stilts are
unlikely to be acceptable.

Source: Scottish Planning Policy, Scottish Government
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Table 3 Matrix of flood risk
Risk

Most Vulnerable
Uses

Highly Vulnerable
Uses

Less Vulnerable
Uses

Essential Infrastructure

Water Compatible
Uses

Us
Little or No
Risk
(> 0.1% AP)

No constraints.

No constraints.

No constraints.

No constraints.

No constraints

Low to
Medium Risk
(0.1% - 0.5%
AP)

Generally not suitable for
essential civil
infrastructure. For other
uses, FRA may be
required at upper end of
probability/ or where
development or local
circumstances indicate
heightened risk.

FRA may be required at
upper end of the
probability or where the
development or local
circumstances indicate
heightened risk.

May be suitable.

FRA may be required at the
upper end of the probability
or where the development
or local circumstances
indicate heightened risk.

May be suitable.

Medium to
High Risk
within built
up area
(> 0.5% AP)

Generally not suitable for
development unless
subject to appropriate
long term flood risk
management strategy.
Land raising may be
acceptable.

Provided flood
prevention measures to
appropriate standard
exist or are planned,
may be suitable for
residential/ institutional
uses. Land raising may
be acceptable.

Provided flood
prevention measures to
appropriate standard
exist or are planned,
may be suitable for
commercial/ industrial
uses. Land raising
may be acceptable.

Generally not suitable for
ground based electrical and
telecom equipment unless
subject to a long term flood
risk management strategy.
FRA for other utilities. Land
raising may be acceptable.

May be suitable.

Medium to
High Risk
within
undeveloped
and sparsely
developed
area
(> 0.5% AP)

Generally not suitable for Generally not suitable
additional development.
for development.

Generally not suitable
for additional
development.
Exceptions may arise
for operational reasons
e.g. navigation,
agriculture and
transport.

Generally not suitable for
ground based electrical/
telecom equipment unless
subject to a long term flood
risk management strategy;
some utilities infrastructure
designed and constructed to
remain operational during
floods may be acceptable.

May be suitable for
certain recreation/
amenity uses provided
adequate evacuation
procedures in place;
certain utilities
infrastructure; job
related
accommodation.

Source: Scottish Environment Protection Agency
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A sequential approach to the allocation of land should not be necessary as there is a
presumption against development in areas of flood risk or where development would increase
flood risk elsewhere. However, in exceptional circumstances where this is not possible it will
be necessary to consider development in higher risk areas.
In the allocation of any sites in medium to high risk areas, preference should be given to areas
already defended to required standards. A development which requires additional flood
protection measures will normally only be acceptable outside or adjoining the boundary of
medium to high risk areas.
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10. Historical Flooding
As part of the SFRA it is useful to understand where there have been incidences of flooding in
the past. Consequently, this part of the report identifies significant past events by local
authority area.

Historical Flooding within Angus
Arbroath
Flooding in October 1976 resulted in flooding upstream of Guthrie Port. In February 1977 there
was widespread flooding throughout the general area. The flow in the Brothock Water was
estimated to be equivalent to a 1 in 25 year event, or a flood with an annual probability of
occurrence of 4%. Dens Road, Wardmill Road, Catherine Street, Hume Street, West John
Street, Lindsay Street, East Grimsby, Brothock Bridge area, Burnside Drive, Marketgate and
Ladybridge Street were amongst the areas flooded. A flood prevention scheme was
constructed after this flood to prevent a recurrence of flooding from a similar sized event. It is
important to note that this flood prevention scheme does not meet current 200 year return
period standards and Angus Council have been considering options for enhancing the existing
protection. In the meantime any redevelopment close to the Brothock Water may need to
provide additional mitigation measures to meet current SPP flooding standards for new
development providing that these would not increase the risk to existing properties.
It should also be noted that there is coastal flood risk along the sea frontage and a combined
fluvial and tidal risk in the lower reaches of the Brothock Water.
In February 1994 there was flooding in the Ladybridge and Harbour areas following a weekend
of continuous rain. This flood and a few isolated events have occurred following the
completion of the flood prevention scheme.
Brechin
There is a history of flooding in Brechin from the River South Esk. Angus Council has a
number of flood studies available that have been carried out to support a submission for a flood
prevention scheme. The largest flood in recent years occurred in 2002. This resulted in
extensive flooding and temporary evacuation of some residents. It has been estimated that a 1
in 100 year event could result in over 150 dwellings and 10 businesses being affected.
It is not only properties adjacent to the River South Esk that are at risk of flooding. On 21st
October a heavy rainfall event resulted in flooding of the Glencadam Distillery in Brechin.
Carnoustie
There is a history of flooding in Carnoustie. There is an existing flood prevention scheme on
the Barry Burn. The areas covered by the flood defences include, Buddon Drive, Harris Road,
Macdonald Smith Drive, Ranensby Road, Thomas Street, James Street, Taymouth Street and
Wattery Butts areas. The protection afforded to these areas was assessed by consultants
working for the Scottish Executive in 2007. The Council’s flood prevention staff should have
access to the final report and flood maps from this exercise.
There has been isolated flooding in Carnoustie since the flood prevention scheme was
completed. On 13 August 2008 there was a heavy rainfall event which resulted in reports of
flooding in Macdonald Smith Drive, Ravensby Road, Thomas Street and James Street. On 4
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September 2009 there was flooding in Thomas Street and Ravensby Road with reports of
flooded gardens. This flooding was again related to heavy rain and drainage issues rather than
direct inundation from the nearby watercourse.
Low lying areas close to the coast may be at risk to tidal flooding.
Forfar
There have recently been some flooding problems related to the height of water levels in Forfar
Loch which has caused the backing up of the culverted small watercourses that drain into the
loch. Angus Council has undertaken some works recently which are intended to lower water
levels to previous levels.
Kirriemuir
There is a flood prevention scheme on the Gairie Burn however this does not meet the current
standards of protection and future proposals for development will need to consider the risk of
flooding.
There was a flood during the autumn of 2009 that was reported to have caused significant
flooding in the area of Rosewell Road, Maryton.
Monifieth
In March 2009 there was some damage to the coastline by higher than normal tides. In
September 2009 there was flooding of properties in the Milton Place area from high water
levels in the Dighty Water.
Montrose
It is understood that Angus Council may have information on flooding at sites in and around
Montrose following events in 2009. The areas include Lighthouse Road, West Terrace and
Church Road in Ferryden, the A92 at Upper Dysart, Rossie Braes and Bridge End Garage, the
A937 Marykirk to Craigo Road, the A935 at Tayock Cottages and Logie Pert.
Montrose is generally low lying. The lowest areas adjacent to the coast and Montrose Basin
may be at risk to coastal flooding. SEPA also highlight that consideration should be given to
the Angus Council Shoreline Management Plan when allocating areas for future development.

Historical Flooding within Dundee
Dundee
There have been a number of pluvial events recently in Dundee that have caused significant
flooding. On 11 August 2004 areas including Seagate, Murraygate, St Leonards Place and
Mains of Fowlis were reported as flooded. On 21 August 2008 it was reported that around 100
properties were affected by flooding. The areas affected included Taits lane, Dock Street,
Candle Lane, Seagate, Commercial Street and Meadowside. On 4 September 2009 there was
reported flooding at St Leonards Place and on 7 September 2010 there was significant flooding
in areas including the Seagate area, Commercial Street, Trades Lane and Gellatly Street and
roads in the Lochee area.
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Any proposed development along the Dundee waterfront, including redevelopment of the docks
area will need to consider the risk of flooding from storm tide events. Since the previous
Biennial report in 2007 there have been three events resulting in damage to property and
disruption to residents, local businesses and traffic.
The first event occurred on 21 August 2008 and resulted in flooding to the City Centre and
other locations across the city. The cause of the flooding was sewer flooding in that the volume
and intensity of rainfall water exceeded the capacity of the sewers. The rainfall event of the 21
August 2008 primarily affected the City Centre. The flooding resulted in disruption to traffic
flows and basement flooding in areas of the City Centre. The second and third events
occurred on 4 September 2009 and 1 November 2009 respectively, primarily on the outskirts of
the City Centre and these involved flooding of specific lengths of the Dighty, Fithie Burn,
Murrows and Gelly Burn watercourses.
Two further flooding events have occurred from the Dighty Water in Dundee on 12 October
2012 and 20 December 2012. The areas affected included Ardler, Baldovie and Dykes of Gray
Road.
Each of the above areas have previously been identified as being at risk of flooding. The cause
of flooding in each area was prolonged rainfall which exceeded the capacity of the
watercourses and was severe enough to cause damage to some properties. It should be noted
that there were also reports of localised out of sewer flooding during these events.
High Astronomical Tides were encountered on 7 April 2008, 15, 16, 17 and 18 October 2008,
11 February 2009, and again on 21, 22 and 23 August 2009 in the Tay Estuary. Prior to these
high astronomical tides, the predicted highest water level was determined to assess the
likelihood of flooding in the low lying area adjoining the estuary at Fisher Street, Broughty
Ferry. High tide levels were monitored throughout the period and appropriate resources were
put on stand-by but no precautionary action was required.
A combination of high astronomical tides and surge resulted in high water levels around the
east coast and estuaries on 5 December 2013 affecting Riverside Drive. Dundee City Council
is now investigating the potential risk of flooding to Dundee waterfront from coastal surge and
the measures to provide appropriate flood protection.
It should be noted that tidal levels are predicted to be higher in future years and should
metrological effects combine then higher coastal water levels than those previously
encountered are likely placing central Broughty Ferry under a higher risk of future flooding.

Historical Flooding within North Fife
St Andrews
There is a long history of flooding along the Kinness Burn area, particularly in the Kinnessburn
Road area. There is a significant risk of the Kinness Burn overtopping its banks in this reach.
In April 1988 properties in the areas of Dempster Court, St Nicholas Street and Wood Burn
Place were affected and on 10 August 2004 properties in Murray Park, Auld Burn Park and
Dempster Terrace were affected. The Council holds a flood study for the Kinness Burn,
prepared in 2006 which contains the results of detailed modelling through St Andrews.
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Cupar
There have been a number of recent flood events in Cupar. The sources of flooding are the
River Eden, the Lady Burn and pluvial events. On 8 December 2000 there was flooding in
Waterend Road from the River Eden. On 28 March 1984 there was flooding of Waterend
Road, Cart Haugh and Bonnygate. On 13 August 2008 there was flooding from the Lady Burn.
The areas affected included the Burnside area, Lady Wynd and Skinners Steps. On 6 July
2009 there was a pluvial event which affected areas including Bonnygate and Crossgates.

Historical Flooding within Perth and Kinross
There have been a number of significant flood events within Perth and Kinross in the past.
These include major flooding in 1990 and 1993 that affected large parts of Perth.
Within the Perth and Kinross there are purpose built flood defences to reduce the risk of
flooding to properties at locations that have suffered flooding in the past such as Perth, Bridge
of Earn and Milnathort. However, construction and maintenance of purpose built defences is
expensive and therefore the construction of these has been limited to those areas where the
cost is justified. Although defences reduce risk, they are only designed to protect for a flood
event of a given size. If a flood event exceeds the standard of protection, then flooding may
occur.
The standard of protection for flood defences built in the past may be greater or lesser than the
original design due to increased data on river flows and tide heights, the methods used to
calculate flood events and the effects of climate change.
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11. Strategic Flood Risk Assessment
The TAYplan MIR provides for 41,700 dwellings in the TAYplan area during the period 20162036. This will be allocated through the Local Development Plans’ of the constituent
authorities.
The spatial planning of these new developments must be considered with regard to the current
and future risk of flooding from a number of sources. These potential flood sources include
fluvial, tidal, storm-water management systems and groundwater. It is therefore vitally
important that flood risk is considered at a strategic scale to inform land allocations and future
developments within the emerging LDPs.
The Strategic Flood Risk Assessment – SEPA technical guidance to support Development
Planning (2012) has been used as the framework for this SFRA. The guidance is consistent
with the more integrated and sustainable approach to flood risk management which underpins
the Flood Risk Management (Scotland) Act 2009 and encourages linkages between the
development planning process and the flood risk management planning process.
The objective of the draft SFRA is to collate and review available information on flood risk for
the study area. The information has been sourced from a variety of stakeholders including the
Scottish Environment Protection Agency, the Councils, Scottish Hydro-electric, British
Geological Survey and Scottish Water. The collation and review of these data provides
information for a broad-scale assessment of flood risk.
It is emphasised that the information presented in this SFRA should not be considered as
an exhaustive list of all available flood related data for the study area. The SFRA is a
presentation of flood sources and risk, based on data collected within the available timeframe
and at an appropriate scale.
Responsibility for Flood Risk Management
There is no statutory requirement for the Scottish Government to protect property against the
risk of flooding. Notwithstanding this however, the Scottish Government recognise the
importance of safeguarding the wider community, and in doing so the economic and social
well-being of the nation. An overview of key responsibilities with respect to flood risk
management is provided below.
The Scottish Environment Protection Agency has responsibilities under the Flood Risk
Management (Scotland) Act 2009 to prepare flood risk and hazard maps, flood risk
assessments, identify potentially vulnerable areas and local plan districts and prepare flood risk
management plans. The Act also gives the Scottish Environment Protection Agency the
function to provide advice to planning authorities and others on flood risk and also to provide a
flood warning service. Note it SEPA does not have a statutory responsibility for flood defence.
The Strategic and Local Planning Authorities are responsible for carrying out Strategic Flood
Risk Assessments. The SFRA should consider the risk of flooding throughout the area and
should inform the allocation of land for future development, development control policies and
sustainability appraisals. Local Planning Authorities have a responsibility to consult with the
Scottish Environment Protection Agency when making planning decisions.
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Landowners & Developers have the primary responsibility for protecting their land against the
risk of flooding. They are also responsible for managing the drainage of their land such that
they do not adversely impact upon adjoining properties.
A planning solution to flood risk management should be sought wherever possible, steering
vulnerable development away from areas affected by flooding in accordance with the SPP Risk
Framework.
Robust planning policy is essential to ensure that the recommended development control
conditions can be imposed consistently at the planning application stage. This is essential to
achieve future sustainability within the TAYplan area with respect to flood risk management.
While current flood related policies in each local authority area are considered to be generally
robust it is recommended that future revision to planning policy is developed in light of the
suggested development control conditions presented by the SFRA.
The SFRA should be retained as a ‘living’ document, reviewed on a regular basis in light of
better flood risk information and emerging policy guidance.
12. Role and Objectives
Planning Policy Objectives for SFRAs
Scottish Planning Policy (2014) states that plans should ‘use strategic flood risk assessment

(SFRA) to inform choices about the location of development and policies for flood risk
management’ (para. 260). In doing this, SFRA should take account of flood maps
prepared by the Scottish Environmental Protection Agency along with any approved
Flood Risk Managmenet Strategies, Plans and River Basin Management Plans.
The purpose of the SFRA is – through Local and Strategic Development Plans – to
‘address any significant cross boundary flooding issues. This may include identifying
major areas of the flood plain and storage capacity which should be protected from
inappropriate development, major flood protection scheme requirements or proposals,
and relevant drainage capacity issues’.
Embedding the SFRA as part of the development plan process is regarded by SEPA as
satisfying the requirements placed on local authorities under section 1 of the Flood Risk
Management Act. According to SEPA’s SFRA Technical Guidance (2012), Section 1 of the Act
requires local authorities to exercise their flood risk related functions with a view to reducing
overall flood risk and promoting sustainable flood risk management.
The SFRA Technical guidance (SEPA) outlines that SFRA’s should ultimately include
information on;


Information on all potential sources of flooding



Information on climate change impacts



Information on existing flood defences and flood risk management infrastructure

As well as identify;


functional flood plains



relevant drainage issues; and



sites or areas constrained by flood risk.

Source: Strategic Flood Risk Assessment – SEPA technical guidance to support Development Planning, 2012
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In light of the above the aims of the TAYplan SFRA are as follows:
To enable LPAs:


To make informed decisions regarding the impact of emerging growth proposals in the
Strategic Development Plan.



To make informed decisions on the allocation of land for development in their LDPs.



To inform the consideration of these matters in the EiP for the SDP.



To guide the production of individual FRAs by developers as part of the development
control process.

These aims to be achieved where possible by:


Identifying the extent of potential flood risk as far as possible within the plan area both
for the present day and allowing for the potential effects of climate change to the 2080s.



Identifying the potential impact of development on flood risk within the TAYplan region.



Identifying viable mitigation measures to reduce flood risk within the TAYplan region.



Identifying the impact of increased surface water run-off on receiving watercourses



Delivering net positive benefit across the region in terms of reducing flood risk.

13. Site Specific Flood Risk Assessment Guidance
The assessment of flood risk is a fundamental consideration regardless of the scale or type of
development. Understanding the flood risk to, and arising from, a development is key to
managing the risk to people and property thereby reducing the risk of injury, property damage
or even death. The effects of climate change may exacerbate future flood risk. Current
predictions indicate that milder wetter winters and hotter drier summers will be experienced in
the future and there will be a continued rise in sea levels.
These changes will potentially lead to an increase in rainfall quantities thus altering the
magnitude, frequency and intensity of flood events. Flooding is not limited to just rivers and the
sea, in fact flooding can arise from a number of sources, each presenting their own type of risk
and requiring management. In addition some areas currently defended from flooding may be at
greater risk in the future as the effects of climate change take hold or defence condition
deteriorates with age.
Opportunities to manage flooding whilst providing development exist through an understanding
and mitigation of the risk. This includes the location, layout and design of developments to
enable the management of flood risk through positive planning. This positive planning needs to
consider the risks to a development from local flood sources but also the consequences a
development may have on increasing flood risk to others. Early identification of flood risk
constraints can ensure developments maximise development potential whilst achieving the
principles of sustainability.
A Level 1 SFRA should present sufficient information to assist in identifying where
development should and should not take place. These documents are predominately based on
existing data. The scale of assessment undertaken for a SFRA is typically inadequate to
accurately assess the risks at individual sites within the study area. The EA and SFRA Flood
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Mapping do not account for all watercourses within study area. Although, a watercourse may
not have a flood zone mapped, as a precautionary principle, it is advised that a flood risk
assessment should be requested for all development proposals within 20 m of a watercourse
(the water environment). This will ensue that some consideration is given to the risk of flooding
from small watercourses not represented on the SEPA Flood Map.
site-specific flood risk assessments are required to assess the flood risk posed to proposed
developments to ensure that inappropriate development on functional floodplain does not
occur. A flood risk assessment should also recommend mitigation measures to ensure that
any new development is not at risk or increase the risk of flooding elsewhere.
14. Flood Sources in the TAYplan area
The main sources of flooding within the TAYplan area are from fluvial and tidal sources. The
main rivers in the area drain from the upland area to the north and west and predominantly
drain in a south easterly direction to the Firth of Tay. The upper reaches typically have steep
gradients and flow to the coast in relatively steep sided valleys that form confined floodplains
and the wider straths that form wider floodplains. Catchment response times to rainfall in the
upper reaches are relatively short due to the underlying hard rock geology and the flood regime
is typically ‘flashy’. Along the 30 km of coastline the Carse of Gowrie represents a low-lying
coastal floodplain.
Functional Flood Plain
The functional floodplain is defined as the 1:200 flood ‘zone’ within Scottish Planning Policy.
Fluvial Flood Sources
The main rivers and their tributaries within the area and the catchment within which they fall are
the shown in Figure 6 below.
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© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)

Figure 8: The river network in the TAYplan area
Surface Water Sources
Surface water flooding issues have been recorded across the TAYplan area and information
has been provided by the Scottish Environment Protection Agency and the constituent
authorities. Notable surface water events have occurred in Dundee, Perth, Forfar and Cupar.
These are predominantly caused by intense, heavy rainfall causing water to runoff from
surrounding areas and are in some cases linked to the lack of capacity of storm water
management systems.
Stormwater Sources
Scottish Water is the statutory water undertaker and maintains a register of historical sewer
flooding events. Scottish Water is responsible for public sewers systems within Perth and
Kinross. Within Perth and Kinross there are properties at risk of internal flooding from sewer
incapacity in rainfall events of less than 1:10 years. There are likely to be a greater number of
properties affected from storm events that have larger return periods (e.g. 1:50 and 1:100 year)
due to design standards of sewers being for 1:30 year events. However, information is
unavailable for these properties. In addition, information on privately owned and maintained
stormwater management systems is unavailable.
Groundwater Sources
There are limited groundwater sources within the area with predominantly hard rock geology
underlying river catchment headwaters in the Southern Highlands. High groundwater levels
have contributed to flooding in the past at Perth for example. However, it is considered that
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groundwater flooding is unlikely to be a significant issue for the assessment of strategic flood
risk.
Specific Local Information
The TAYplan area is predominantly rural with Dundee being the largest settlement, and then
Perth together with a number of major settlements with further minor settlements dispersed
across the area and consequently, a relatively low level of flood risk when compared with some
of the surrounding districts. Data provided by the Scottish Environment Protection Agency and
the constituent Councils’ own records indicates that several major flooding incidents have
occurred in the past as a result of tidal, fluvial and surface water sources (Table 2). Flooding
from other sources is also important when considering broad scale flood risk across the area
and further data obtained from stakeholders has been used to identify issues.
Table 2: Selected historical flooding events in the Tay catchment
Catchment

Settlement

Event

Barry Burn

Carnoustie

Due to severe rainfall in August 2008 flooding occurred in
Ravensby Road, Thomas Street, MacDonald Smith Drive
and James Street, Carnoustie. A report is available.
In September 2009 there was again exceptional rainfall
which caused the Barry to rise considerably. This
prevented water from draining away on Ravensby Road,
Carnoustie and Thomas Street. Although gardens were
affected no properties were flooded.

Rescobie
Loch

Forfar

The loch overflowed its banks and onto the B9113, where
it meets the U458 in the winter of 08/09. The loch water
level is close to the road level.

Kerbet Water

Glamis

Water from the Kerbet Water flooded two properties on
each side of U362 in January 2008. Suggestions were
made that the owner & farmer discuss with SEPA
improvement work to the mill lade.

Ballumbie,

Kellas

The balancing ponds at Ballumbie burst their banks and
flooded neighbouring garages in July 2008. Similar issues
happened in heavy rain in September 2009, with only
gardens affected. On the other side of the golf course at
West lodge a garden was affected due to the volume of
water from fields (no pond here). Sandbags were used.

River South
Esk

Brechin

There has been no repetition of the flooding in River Street
in Brechin in November 2002. The Scottish Environment
Protection Agency (SEPA) issue Flood Alerts, which are
placed into three categories; Flood Watch, Food Warning
and Severe Flood Warning. This information can be
accessed via the floodline information on the web or via
telephone. Cascade Groups are issued information via
SEPA and Tayside Police. Further information regarding
SEPA is noted at 4.11 An update on the progress of the
permanent flood defence works is given later in this report.

Brothock
Water

Arbroath

September 2009 the water levels triggered the flood
warning system and resources were deployed to various
locations throughout Arbroath particularly with the
influence of high tide. The defences performed adequately.

ANGUS
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Catchment

Settlement

Event
An update on the progress of a potential enhancement to
the existing the permanent flood defence works is given
later in this report.

Dighty Water

Monifieth

Milton Place, Monifieth suffered some severe flooding in
September 2009 when the Dighty Water burst its banks
and flooded the ground floor of a number of properties in
this street.

Vinney Water

Letham

The Den in Letham was flooded due to the Vinney Water
bursting its banks in September 2009. The Vinney Water
has a restricted floodplain so the Letham Den was one of
the few openings available.

Caterhaugh

Mains of
Kinnettles

Garden ground affected in flooding from burns over flowing
in September 2009.

Dighty Water

Bridgefoot

Burn burst banks flooding road and properties in Rosemill
Road. 2 houses flooded in Grants Wynd from fields also in
Bridgefoot also at this time in early September 2009.

Balruddery
and Dron
Burn
Forfar Loch

Tidal/Coastal
Flooding

Flooding from fields burn burst banks and nearly flooded
property at Balruddery Meadows in September 2009.
Forfar

Craig O’Loch Road flooded for several days at beginning
of September 2009 due to Forfar Loch being high due to
prolonged heavy rain.
In March 2009 unusually high tides were experienced,
which caused extensive damage to the coastline in
Montrose, Arbroath and Monifieth. Damage was caused to
surfacing at Dangerpoint, Arbroath.

DUNDEE
Since the previous report in 2007 there have been three
events resulting in damage to property and disruption to
residents, local businesses and traffic. The first event
occurred on 21 August 2008 and resulted in flooding to the
City Centre, and other locations across the city.
The cause of the flooding was sewer flooding in that the
volume and intensity of rainfall water exceeded the
capacity of the sewers. The rainfall event of the 21 August
2008 primarily affected the City Centre. The flooding
resulted in disruption to traffic flows and basement flooding
in areas of the City Centre.
The second and third events occurred on 4 September
2009 and 1 November 2009 respectively, primarily on the
outskirts of the City Centre and these involved flooding of
specific lengths of the Dighty, Fithie Burn, Murrows and
Gelly Burn watercourses. Each of these areas have
previously been identified as being at risk of flooding. The
cause of flooding in each area was prolonged rainfall
which exceeded the capacity of the watercourses and was
severe enough to cause damage to some properties.
It should be noted that there were also reports of localised
out of sewer flooding during these events.
High Astronomical Tides were encountered on 7 April
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Catchment

Settlement

Event
2008, 15, 16, 17 and 18 October 2008, 11 February 2009,
and again on 21, 22 and 23 August 2009 in the Tay
Estuary. Prior to these high astronomical tides, the
predicted highest water level was determined to assess
the likelihood of flooding in the low lying area adjoining the
estuary at Fisher Street, Broughty Ferry. High tide levels
were monitored throughout the period and appropriate
resources were put on stand-by but no precautionary
action was required.
It should be noted that tidal levels are predicted to be
higher in future years and should metrological effects
combine then higher coastal water levels than those
previously encountered are likely placing central Broughty
Ferry under a higher risk of future flooding

Dighty Water

Dundee

Flooding from the Dighty water occurred on 12 October
2012 and 20 Devember 2012. The areas affected included
Ardler, Baldovie and Dykes of Gray Road.
A combination of high astronomical tide and surge resulted
in high water levels around the east coast and estuaries on
5 December 2013 affecting Riverside Drive, Dundee.

NORTH FIFE
Pitillock Burn,

Freuchie
Mill

Following intense rainfall on 13 August 2008 after
prolonged heavy rain the preceding week a culvert which
carries the Pitillock Burn past a residential development of
around 20 properties adjacent to Freuchie Mill was unable
to carry the flood flow. Overland flow above the culvert
resulted in flooding of the properties as well as parked
cars.

Lady Burn

Cupar

Intense rainfall on 13 August 2008resulted in large
amounts of debris being picked up on the screen at
Moathill reducing the flow passing. Consequently the burn
overtopped the adjacent wall, flowed onto Burnside and
flooded a number of properties. In addition to routine
clearance the screen has been modified to reduce the risk
of blockage.

Kinness Burn

St Andrews

Following continuous heavy rain over the weekend of 1
November 2008 the Kinness Burn overflowed onto
adjacent roads and over 20 properties in Kinness Burn
Road and Fleming Place were flooded. Flooding of
properties was increased due to the wash from passing
traffic using the flooded road.

PERTH & KINROSS
Tummel

Pitlochry

A water level and flow monitoring station is operated by
SEPA on the River Tummel in Pitlochry.
Parts of Pitlochry were flooded from the River Tummel in
January 1993. The Greenfield site on the left bank
upstream of Aldour Bridge was flooded and the waste
water treatment works on the opposite side of Bridge Road
was flooded. In addition there flooding problems in Duke
of Edinburgh Drive and Fonab Crescent were reported.
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Catchment

Tay

Tay

Settlement

Event
On 30 July 2002 there was a thunderstorm in the Pitlochry
area that caused significant damage in and around
Pitlochry. Roads and pavements were damaged and rail
services halted due to breached embankments. West
Moulin Road and Atholl Road were affected. The local Coop was flooded and it was reported in the local newspaper
that food items were washed as far down as the War
Memorial Gardens. The Dunfermline Building Society
basement was also reportedly flooded.
On 6 August 2002 there was a further heavy rainfall event
which again caused flooding in Moulin. The worst affected
areas were Edradour Distillery, East Haugh, Dunfallandy
and Balnaguard. The Black Spout Bridge was washed out
which carries the main road into Pitlochry from the south
was washed out and a section of a railway embankment
collapsed. There were several landslips reported in the
area with one house at East Haugh being inundated with
mud and stones.

Aberfeldy

The caravan park and golf course in Aberfeldy are
frequently flooded from the River Tay. The road across
the floodplain linking Aberfeldy with Weem also regularly
floods.
Properties in the northern end of Tayside Place were
affected by flooding from the River Tay in January 1993.
These properties also lie close to the Moness Burn. The
waste water treatment works were also flooded. A larger
flood occurred on the River Tay on 13 December 2006. It
is reported that there was a failure of an embankment on
left bank, the caravan park flooded, and Tayside Crescent
and the lower edges of the industrial estate by the
sewerage works were also affected. SEPA holds aerial
photographs of the Tay valley during the December 2006
flood.
On 10th – 11th August 2004 there was flooding reported
from a small watercourse in the Braeside Park area of
housing.
The Moness Burn is also a potential source of flooding.
There are reports of significant flooding on 24th June 1935
on this watercourse. The floodwaters washed away a
thirty metre stretch of bank about as wide as a road. After
the flood about 100 metres of bank had to be built up and
faced of with concrete. The other bank was also
undermined and required repair. A wooden bridge was
washed away and the channel was blocked at a girder
bridge by trees that had been brought down by
floodwaters. At this point floodwaters were diverted and
flooded a number of homes. Other nearby streams were
also in flood, altering their channel beds, banks and
bringing down trees and rocks but there was little other
damage. This was presumably because the areas around
them had not been developed at that time.

Dunkeld

During the January 1993 flood there was some flooding at
Atholl Gardens. The floodwaters affecting this

33

Catchment

Settlement

Event
development were from the small watercourse that flows
between the development and Atholl Street. There was
also reported basement flooding in Tay Terrace to a
house, the Atholl Arms Hotel and Taybank Hotel.
SEPA holds aerial photographs of the flooding in this area
in December 2006.

Birnam

In January 1993 there was also flooding of properties in
Burnmouth Road which is located immediately upstream of
the confluence of the Inchewan Burn and River Tay.
There have been a number of other flood events that have
affected properties in this area and Perth and Kinross
Council has a flood study report that it commissioned.
SEPA holds aerial photographs of the flooding in this area
in December 2006.

Ericht

Blairgowrie

SEPA operates a water level and flow monitoring station at
Craighall, immediately upstream of Blairgowrie. The
largest flood recorded here occurred in January 1993. The
sewer pipe across the River Ericht was washed away and
had to be replaced but there was no reports of private
properties being affected during this event.
In 1993 flood waters were reported to have reached close
to the West Mill farm buildings. Anecdotal evidence
provided by local residents has identified that the field to
the north of west mill farm has previously flooded (twice in
forty years).
A booklet was produced by D Moodie from Blair Library in
1976 entitled “Old Blairgowrie – Tours, History, Memories
and Tales” which includes details of some historic flooding.
A letter from a local woman who lived in Eastmill Farm
describes the events of the 1919 flood event which caused
a huge amount of devastation in the Ericht Valley. It is
explained that although her house was not flooded during
this event, flood water lapped up against the front door.

Isla

Alyth

Parts of Alyth were flooded in January 1993. The Ove
Arup “River Tay Catchment Study (September 1994)
states that the Alyth Burn probably overflowed along
Commercial Street and Springbank Road. It states that
the only significant flooding was believed to be in
Springbank Road itself however an earlier study by Babtie
Shaw & Morton “Flooding In The Tay Catchment – January
1993” (April 1993) noted that there was also houses in
James Street affected. The Ove Arup report states that a
number of houses were evacuated during the event.
There was also flooding reported in part of the Cambridge
Street development. It is thought that floodwater may have
flowed overland from the Doctor’s Burn to reach the
development.
There was a flash flood on the Alyth Burn on 1st
September 1998. Timber from a local timber yard was
washed into the watercourse during this event and got
caught up at the bridges that cross the watercourse in the
town. This exacerbated flood levels and resulted in
flooding at Alyth Hotel on Commercial Street. Springbank
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Settlement

Event
Road and Alyth Square were also affected by floodwaters.

Isla

Coupar
Angus

During the 1993 flood event there was no damage to
property reported but there was minor flooding to the
waste water treatment works.
It is understood that Perth and Kinross Council are
considering the need for a flood prevention scheme for
Coupar Angus but SEPA does not hold a record of the
flooding issues in this area. It is recommended that the
flood prevention staff are contacted for the details of the
flooding problems.
Properties on George Street were affected by flooding on
20 December 2012 and as a result Perth and Kinross
Council are investigating the risk of flooding and potential
options for mitigation.

Tay

Perth

Water of
Ruchill

Dalginross,
Comrie

There was significant flooding in Perth in February 1990
and January 1993. The Perth Flood Prevention Scheme
was constructed after the 1993 event to protect properties
from a repeat of this flooding. The scheme will protect
Perth from direct inundation from the River Tay up to a
0.5% (1:200) flood from a fluvial, tidal and combined event.
However there is still a significant risk of flooding to
basement properties within the town and a risk of pluvial
flooding. The Newton Burn and numerous surface water
discharge to the Perth Lade and there is a risk of flooding
to some low lying areas adjacent to it. On the 21st July
2010 there was flooding to Fairfield Avenue and McCallum
Court and a children’s nursery was inundated by around
one metre depth of floodwater.
The Craigie Burn has a history of flooding with recent
events occurring in 26 September 1981, January 1993, 6
August 2002 and 21 July 2010. These floods were caused
by different weather types. The 1981 event was caused by
rainfall over a 12 hour period which, according to the local
newspaper resulted in waist high floodwater in nearby Low
Road. The January 1993 flood was the result of a
combination of heavy rain and snow melt with the Craigie
Burn breaking its banks and flooding streets in the Craigie
area of Perth, including the South Inch. The August 2002
event resulted from a thunderstorm with around 30 mm of
rain falling over a one hour period.
Flood attenuation ponds have been constructed in the
upper part of the Craigie Burn catchment and form part of
the Perth Flood Prevention Scheme. These ponds were
operating during the 2002 and 2010 events but were
unable to prevent the flooding of several streets along the
course of the Craigie Burn. SEPA would advise that future
development opportunities in the Craigie Burn catchment
are probably limited because of the flooding issues within
the existing built environment.
Significant flood damage occurred in 1993, 1997 and twice
in 2012 as a result of flooding from the Water of Ruchill
and River Earn. Two significant flood events on the Water
of Ruchill impacted on the Dalginross area of Comrie.
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Event
The flood event on 27 August 2012 affected about 60
properties and the flood on 19 November resulted in
approximately 160 houses being flooded.
Perth and Kinross Council are currently investigating
additional flood defence measures to improve the
protection to Dalginross from both the Water of Ruchill and
the River Earn.

15. Flood Mitigation Works – Capital Schemes
COMPLETED SCHEMES

ANGUS
There are 3 Flood Prevention Schemes in the Angus area. Brief descriptions of the schemes
in the Angus Area are given below.
The Barry Burn in Carnoustie and the Brothock Burn in Arbroath flood defence schemes were
completed in 1988 and 1982 respectively together with one in Kirriemuir.
DUNDEE
There is one Flood Prevention Scheme in the Dundee area. Brief descriptions of the schemes
in the Dundee Area are given below.
Scottish Water has completed the Broughty Ferry Flood Alleviation Scheme which will reduce
the risk of sewer flooding in this area.
NORTH FIFE
There are three Flood Prevention Schemes in North Fife Area. Brief descriptions of the
schemes in the North Fife Area are given below.
Pitscottie/Ceres Flood Prevention Scheme
This Scheme was completed in 1995 and consisted of heightening and repairing training walls
to the Ceres Burn and tributaries, raising embankments, and installing non-return valves to
pipes discharging to the burn. The Scheme confines high flows within the watercourse.
Millfield Flood Prevention Scheme, Cupar
This Scheme, which was completed in 1996, utilises a disused mill lade to store excess surface
water flow mainly resulting from overland flow from adjacent fields. The existing watercourse
had, at times, insufficient capacity and this had resulted in flooding of nearby property. An
overflow culvert including inlet screen and chambers are provided to control discharge from the
mill lade and alleviate high flows in the existing watercourse.
Auchtermuchty/Dunshalt Flood Prevention Scheme
This Scheme was completed in 1999 and consisted of heightening and repairing training walls
to the Auchtermuchty Burn, forming embankments, and installing non-return valves to pipes
discharging to the burn. Since completion of the main scheme containment walls have also
been extended through Upper Greens, Auchtermuchty. In addition, a culverted section of
Ladybank Road ditch in Dunshalt was opened up to reform a drainage channel. The Scheme
utilises a park adjacent to the Auchtermuchty Burn to act as a flood plain during periods of
exceptionally high flows.
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PERTH & KINROSS
There are three Flood Prevention Schemes in the Perth & Kinross area. Brief descriptions of
the schemes in the North Fife Area are given below.
Perth Flood Defence Scheme 1995
Perth Flood Prevention Scheme is formed in three parts by Inveralmond, Bridgend and Lower
City Mills respectively. It includes culvert improvements, embankments, walls, sluice gates,
raise ground levels, pipes, ponds and pumping stations and was completed in 2001. The
defences were tested in January 2005 when the River Tay, swollen by melting snow and heavy
rain, threatened again to flood Perth. The City escaped serious flooding
Weem Village Flood Mitigation Scheme 1998
Weem was severely affected by the January 1993 flood. Six properties including Weem Hotel
were affected. The scheme consists of realignment of the Lade, 640m of embankment and
installation of a pumping station. The Weem Village Flood Mitigation Scheme was completed in
September 2006. A standby generator was installed in April 2009 to provide a failsafe
electricity supply to the existing pumping station.
Milnathort Flood Mitigation Scheme 2002
Milnathort was badly affected by flooding from the Back Burn in January 1993 with over 40
properties affected. The scheme consists of repairs to existing walls, the construction of new
flood walls, service diversions below the Wester Loan Bridge and the installation of non-return
valves.
The Milnathort Flood Mitigation Scheme was substantially complete in August 2006, however,
further flooding in December 2006 within Milnathort resulted in a review of the scheme.
Consideration is currently being given to a new flood wall to replace the former bund at 5
Wester Loan, Milnathort and a pumping station to mitigate surface water flooding.
The Scottish Ministers confirmed a further scheme in March 2010 which involved the
construction of a new flood wall to replace the former bund at 5 Wester Loan, Milnathort.

SCHEMES BEING PROMOTED

The following schemes are being promoted and will be prioritised and constructed once funding
becomes available. These are not listed in any order of priority.
ANGUS

River South Esk River Street Brechin
It is proposed to promote a formal Flood Prevention Scheme for Brechin under the current
legislative regime subject to the agreement of the appropriate committee of the council.
Scottish Ministers confirmed the Scheme in November 2013, with construction work due to
start in January 2015.
The scheme comprises of direct river defences along the north bank of the River South Esk
which incorporates natural stone finish walls of a maximum height of 1.4 metres along River
Street and 1.6 metres along the caravan park. Secondary drainage work will then consist of
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upgrades to the existing surface water and roads drainage. No flood prevention works will take
place on Brechin Bridge.
Barry Burn, Carnoustie
The Council is proposing to carry out the remaining short term measures mentioned in the
report to committee by the end of the 2009/2010 financial year. The implementation of the
recommended Longer Term Measures, a number of which are dependent on the outcome of
the short-term investigation measures, will be considered at a later date.
Tayock Burn
The potential problem here appears to be one of tidal inundation rather than fluvial flooding. A
form of flow control mechanism may be needed to replace the former gate found under the
bridge on the A935. The problem continues to be monitored, and designs will be progressed
once a practicable solution has been determined.
If this simple control is not effective then further assessment may be required with a view to
progressing a flood prevention scheme.
Brothock Burn, Arbroath
The Council is considering a recommendation to promote further flood prevention measures for
the Brothock Water, incorporating upstream attenuation in the existing flood plain to the north
of Arbroath which will reduce the peak flows to a level within the capacity of the existing flood
prevention scheme downstream.
Gairie Burn, Kirriemuir
In May 2008 works were undertaken in order to bring the Flood Prevention Scheme to its
original level of protection (i.e. 50 year return period). The project commenced on site on 17
November 2008 and most operations which included the construction of flood walls and an
earth bund have been successfully completed. Approval has been granted for this scheme to
be completed within the 2009/2010 financial year. The remaining works required involve the
placement of two demountable floodgates across the two Bridges that provide access to the J
& D Wilkie factory.
Logie Mill, River North Esk
The scheme does not have a favourable cost-benefit ratio and is not being promoted
DUNDEE
Road drainage improvements in St Vincent Street, Broughty Ferry are planned for future years.
Dundee City Council with Scottish Water have completed the review of the hydraulic sewer
model for the waterfront area of central Dundee. The drainage design for the Central
Waterfront Development has been finalised and agreed with Scottish Water. The drainage
scheme will incorporate a flood alleviation measure in the form of a surface water pumping
station in Trades Lane. A new underground surface water storage tank is also being
constructed to reduce the risk of flooding in the Central Waterfront area. Both the pumping
station and underground storage tank are currently being constructed but will not be fully
operational until future phases of the Central Waterfront project are completed.
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NORTH FIFE
No schemes are currently being promoted in North Fife.
PERTH & KINROSS
Almondbank
Almondbank was severely flooded from the River Almond and Pow Burn in January 1993,
September 1999 and more recently in January 2011. Flood defences are required to protect
several groups of houses, the Vector Aerospace workshops, a trout farm and the bowling club.
Following public consultation, an extensive review of the scheme has been carried out and this
has concluded that more properties are at risk of flooding than previously thought. An
application for planning consent was made on 20 December 2013 and was deemed to have
been granted by the Scottish Ministers on 16 January 2014.
With the required statutory consents and funding now in place, the detailed design, tendering
process and construction work for the project can now progress. The commencement of
construction work is anticipated before the end of 2014 and is expected to take two years for
completion.
Bankfoot Flood Mitigation Scheme
Widespread flooding from a wide variety of sources occurred in Bankfoot in 1993 and 2004.
Overtopping of watercourses, blocked screens, collapsed culverts, a lack of capacity in
piped/culverted watercourses and road drains and run off from surrounding fields all
contributed to the problem. The worst affected properties were along the Main Street,
Tulliebelton Place, Nicoll Drive, Prieston Road and Innewan Place. In 2004 at least 16
properties were affected with 6 having water within the building.
Houses at Upper and Lower Gauls to the south of the village have also been affected by
flooding in the past. A previous flood scheme for that particular area was not found to be
economically viable but this will be reviewed as part of the current work.
The proposed scheme consists of a number of measures. On the Garry Burn, the proposals
include localised flood walls and raising the existing bridge at Tulliebelton Road as well as a
relief channel to divert flood water to the south of Bankfoot. The intitial conclusions are that
flood defences on the Glenshaugh Burn will not be economically viable. Drainage
improvements will also be required to address flooding at Tulliebelton Road, Dunkeld Road and
Main Street.
Greenloaning Flood Mitigation Scheme
Seven properties in Allandale Crescent, including the basement of the public house, were
flooded in August 2004 as a result of the Millstone burn overtopping at a nearby access bridge.
The proposed flood mitigation scheme involves raising the access bridge and downstream
timber footbridge as well as improving existing embankments.
In 2013 the Greenloaning Flood Mitigation Scheme was regarded as not economically viable
and it was proposed that no further work should be undertaken.
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Dalginross, Comrie
Significant flood damage occurred in 1993 and again in 1997 as a result of flooding from the
Water of Ruchill and River Earn. A combination of flood walls and embankments are proposed.
Scone (Annaty Burn)
In 2004, sixteen properties on Perth Road, Burnside, Den Road and Abbey Road were flooded
as a result of the Annaty Burn overtopping. Of the 16 properties affected, twelve had water
enter the building. The flood study recommends that the existing footbridges on the Annaty
Burn and Goshenbank Park, as well as Burnside, be raised and that flood defence walls be
provided.
Coupar Angus
In August 2004, at least 6 properties in George Street were inundated as a result of flooding
from the Coupar Burn. The proposed scheme consists of a new flood wall to protect these
properties.

FLOOD MITIGATION SCHEMES REQUIRING FURTHER INVESTIGATIONS

ANGUS
No investigations are currently underway in Angus.
DUNDEE
Investigations are to be undertaken to establish the cause of the September and November
2009 Fithie Burn flooding events. The investigations will take the form of site inspections,
hydraulic modelling of the Fithie Burn and a review of the impact of new and recent
development along the banks of the watercourses. The outcome of these investigations will
determine whether any improvement works can be completed to reduce the risk of flooding and
this may lead to the identification of required Capital Works.
NORTH FIFE
River Eden and Lady Burn Cupar Further to a preliminary study to gather information and
assess the flooding problems associated with these watercourses in 2005 funding was
allocated to allow a hydraulic modelling study. The study is on-going and due to be completed
in the 2009/2010 financial year.
Studies have in the past been carried out for the Kinness Burn, St Andrews, River Eden,
Strathmiglo and Lady Bank Road Ditch, Dunshalt. Other locations now identified as
requiring future investigation include Freuchie, Freuchie Mill and Falkland. Further
development of these investigations will be undertaken as future funding may allow.
PERTH & KINROSS
Dunkeld
In August 2004, flood water overflowed from watercourses in Spoutwell Brae and Atholl
Gardens, Dunkeld. Several properties were affected in Atholl Gardens and Atholl Street.
Consultants undertaking a flood study have recommended that further investigative work is
needed to ascertain the condition and the capacity of the culvert in Atholl Street.
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Pitlochry
In 2002, 7 properties were affected by flooding at three locations in Pitlochry, namely East
Haugh of Ballyoukan, Altrory Burn and Middlehaugh of Dalshian. Consultants undertaking the
flood study have indicated that further investigative work is required to examine:
a. the surcharge from the culvert at Croftinloan
b. the lack of capacity of the culverts below the A9 Perth to Inverness road
c. the drainage in the field to the west side of the A9 before they can conclude on whether
any defences may be justified.
Consultants will be re-engaged to undertake investigations when funding has been identified.
.
FLOOD STUDIES BEING UNDERTAKEN

ANGUS
There are no flood studies being undertaken at this time.
DUNDEE
There are no flood studies being undertaken at this time.
NORTH FIFE
There are no flood studies being undertaken at this time.
PERTH & KINROSS
Consultants are presently undertaking flood studies for the following areas:

Meikleour, Caputh & Spittalfield



Kinross (South Quaich Burn)



Comrie & Dalginross



Birnam (bridge over the Inchewan Burn to the property ‘Rhovanion’)

FLOOD STUDIES TO BE UNDERTAKEN

ANGUS
Tayock Burn, Montrose
The potential problem appears to be one of tidal inundation rather than fluvial flooding. A form
of flow control mechanism may be needed to replace the former gate found under the bridge
on the A935. The problem continues to be monitored, and designs will be progressed once a
practicable solution has been determined.
River South Esk, Brechin
Flooding at River Street, Brechin had been the subject of a number of previous reports; in
particular those of June 1989 and May 2000 by Babtie Group, Hydrological Report by H R
Wallingford in 2004; Options Appraisal Report by Angus Council in November 2004; and
Stormwater Drainage Analysis by H R Wallingford in November 2008; with a view to promoting
a flood prevention scheme.
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The report of November 2004 recommended a mixture of earth-bunds and walls to provide
protection against the 1 in 100 year return period flood event plus an allowance for climate
change.
The structures would run from the Inch area adjacent to River Street to beyond the existing
caravan site downstream of Brechin Old Bridge.
The design of the works is progressing on the basis of the estimated 1 in 200 year flood levels
predicted in the H R Wallingford report, as these levels are considered to give the necessary
allowance for climate change.
The flooding in November 2002 also highlighted concern regarding the sewer system in the
area. Storm overflows normally outfall to the river but could not be discharged against the head
of the increased water level while the river was in spate. This back-up contributed to the flood.
Methods to deal with this issue require extensive modelling and the redesign of drainage
systems behind the potential floodwalls/levees of the proposed scheme to prevent flooding of
property once the scheme is implemented. The situation regarding funding of the
implementation of these redesigned drainage systems remains uncertain but discussions are
continuing with Scottish Water to bring forward a scheme to ensure the sewers do not
surcharge during flood conditions in the river.
A full Environmental Impact Assessment and Sustainability Assessment are underway and it is
envisaged that a Flood Prevention Scheme will be promoted by means of a Flood Prevention
Order during Summer 2010 and subject to agreement of the relevant committee of the council.
A planning application may follow thereafter subject to the required funding for the whole
scheme being available.
Barry Burn, Carnoustie
In response to JBA’s assessment, on behalf of the Scottish Executive that the Carnoustie
(Barry Burn) 1979 Flood Prevention Scheme offered a slightly lower standard of defence than
that estimated at the time of design (i.e. 1 in 100 year return period) Angus Council
subsequently undertook works to raise the flood embankments (levees) to provide a minimum
standard of protection, equivalent at the time of study, to a 200 year return period.
Following the flooding incident in mid August 2008, a number of short and long-term measures
were recommended to improve the existing scheme, these have been set out in Report No
181/09 considered by Infrastructure Services Committee at its meeting of 3 March 2009.
Initially, Angus Council has undertaken to carry out the short-term measures as being urgently
required.
Brothock Water, Arbroath
The condition assessment of the Brothock Water Flood Prevention Scheme undertaken by JBA
for the Scottish Executive, indicated that the standard of protection had declined to that which
might be expected in a lesser return period event than the 1 in 25-year return period for which it
was designed. Subsequently the defects identified have been rectified and the level of
protection is currently assessed at between 1 in 20-25 year return period. A feasibility study
has been undertaken into upstream attenuation to increase the level of protection afforded to
the urban area of Arbroath up to a 1 in 100 year event plus allowances for climate change. One
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proposed solution is for twin storage areas in the natural flood plane. The scheme is intended
for development over the next few years subject to the availability of funding.
Gairie Burn, Kirriemuir
The condition assessment of the Gairie Burn Flood Prevention Scheme undertaken by JBA for
the Scottish Executive, highlighted areas of concern where the defences were no longer
capable of fulfilling their original function. At today’s standards the standard of protection was
equivalent to a 10 year return period flood. Most works to bring the Flood Prevention Scheme
to its original level of intent (i.e. 50 year return period) were carried out in 2008. Additional
works to complete the upgrading of the existing scheme are due to be completed within the
2009/2010 financial year.
DUNDEE
Currently, it is considered that a Flood Prevention Scheme may be required for parts of the
estuarial coast at Broughty Ferry. As part of the second stage of the Dundee Coastal Study an
option appraisal will be undertaken prior to a decision being taken on promoting a Flood
Prevention Scheme to the Scottish Government. Further Flood Prevention Schemes for other
sections of the Dundee river/coastal frontage may be considered for future years.
NORTH FIFE
No flood studies are currently being undertaken.
PERTH & KINROSS
Consultants will be engaged to conduct flood studies at the following locations when funding
becomes available:

Aberfeldy



Logierait
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16. Level 1 SFRA – Methodology
Data/Information Collected
Information/data was requested from the stakeholders. The data collected was integrated
within a GIS system where possible, to facilitate a review. The information/data requested was
based on the following categories: -




Terrain Information e.g. LiDAR, OS contours;




Flood Defence e.g. flood banks, sluices;






Flood Risk Assessments e.g. on previous development sites;

Hydrology e.g. the main and ordinary watercourses, location and information on
Hydrometric Gauges;
Scottish Environment Protection Agency flood information e.g. historic flooding,
water levels, photos;
Scottish Environment Protection Agency Flood Maps;
Local Authority Information e.g. Local Development Plans; and,
Scottish Water’s Drainage Standards.

GIS Layers
Using the information collected from the relevant stakeholders, a series of Geographical
Information Systems layers have been produced to aid in the assessment of flood risk within
the area. These layers are:









1:1000 (Fluvial and Tidal)
1:200 (Fluvial and Tidal)
1:100 (Fluvial and Tidal)
BGS solid and drift geology mapping
Main Rivers
Flood Defences
Flooding Incidents

Flood Risk Review
The Level 1 SFRA has collated and reviewed existing information on flood sources and flood
risk. This has assisted the local planning authority in its obligation to consider flood risk in
strategic land allocations and developing future policies. This is achieved by providing
sufficient information to enable determination of suitable sites for development in relation to
flood risk and the classification of vulnerability.
The main assumption underlying the assessment, however, is that development should not
take place in areas where the return period is 1:200 or less.
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17. Broad Scale Assessment
The TAYplan Main Issues Report identifies the number of homes required by housing market
area where development may be acceptable in principle. The housing market areas are shown
in Table 3 together with the number of homes required over the Plan period.
Table 3: Development required
Average
annual build
rate

Houses
required to
2036

Development
area required1

North Angus

83

1,660

0.120 km2

East Angus

94

1,880

0.136 km2

West Angus

88

1,760

0.128 km2

South Angus

77

1,540

0.128 km2

Dundee City

528

10,560

0.768 km2

Cupar and North West Fife

121

2,420

0.176 km2

St Andrew’s and East Fife

160

3,200

0.232 km2

Strathmore and Glens

145

2,900

0.192 km2

Highland Perthshire

90

1,800

0.144 km2

Kinross-shire

70

1,400

0.112 km2

Perth

555

11,100

0.816 km2

Strathearn

135

2,700

0.216 km2

2,146

41,700

3.472 km2

Housing Market Area

Total

Maps 1 and 2 in the Appendices show the potential development area together with the areas
at risk of flooding, those areas where flood events have occurred and if the settlement has
flood defences in place.
Broad-scale information received from stakeholders that can be used to assist in applying the
sequential test is shown in Map 1. A summary table of flood risk indicators for the TAYplan
area are provided in Table 4 and have been based on the following data:









1

Flood Map – provided by the Scottish Environment Protection Agency
Land Cover 2000 – providing classes of land use within the TAYplan area
2009 Biennial Report on Flood Prevention Responsibilities – Information on flood
defence structures within Angus, Dundee, North Fife and Perth and Kinross
TAYplan Main Issues Report –information on the expected development within the
area
Data on flooding sources within the TAYplan area
Other information – Data provided by Angus, Dundee, Fife and Perth & Kinross
Councils and the Scottish Environment Protection Agency
British Geological Survey – Solid and Drift geology mapping

Assumes average density of 25 houses per hectare.
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This data has been integrated into a GIS. Using the GIS, the data has been interrogated to
provide the information in Table 4. In undertaking this work, assumptions relating to this data
have been made. These assumptions are as follows:










1:1000 (Fluvial and Tidal)
1:200 (Fluvial and Tidal)
1:100 (Fluvial and Tidal)
BGS drift geology mapping
Main Rivers
Flood Defences
Flooding Incidents
The area for required new development is based on values provided within the MIR
and allows an approximate area to be derived. The MIR suggests densities within
built up areas could be as low as 25 dwellings per hectare. In addition, about *
hectares of employment land is identified. Table 3: Level 1 Assessment of Flood
Risk

Table 4: Area of flood risk, existing and proposed development
Question

Area

% of area

2

(km )
Area of TAYplan

8,113

100

Area of TAYplan within 1:200 flood risk zone

80

1

Total developed area

275

3.4

Area required for new development

3.5

<0.1

Not currently
known

Not currently
known

Area affected by drainage or surface water run-off
18. Functional Floodplain

The delineation of the functional floodplain has been undertaken for the proposed
development areas. Proposed new development which is at risk of flooding or could place
existing settlements at risk is considered a significant pressure.
New development should seek to avoid areas at risk of flooding, including areas that have
suffered from historical flood events. The flood risk and historical flooding records held by
the Councils, SNIFFER and SEPA are incorporated into the SEPA Flood Map at the end of
this report.
Avoidance of flood risk and avoidance of development in the functional floodplain represents
the most sustainable solution in terms of sustainable flood management and should be the
primary mitigation measure in relation to flood risk. Planning, and particularly strategic
planning, has a crucial role to play in ensuring that due weight is afforded to flood risk and,
wherever possible, unnecessary risks are avoided. New development should not lead to an
increase in flood risk or to the need for additional flood alleviation or prevention measures. In
addition, Section 1 of the Flood Risk Management (Scotland) Act (2009) prescribes a new
duty for local authorities to exercise their functions with a view to reducing overall flood risk.
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All sources of flooding should be considered when assessing flood risk for new development
which includes fluvial, coastal, pluvial, sewer and groundwater flooding. There is also a
benefit to the environment and biodiversity in adopting an avoidance of risk principle. Avoiding
development up to the edges of a watercourse is consistent with maintaining watercourse river
corridors maintaining pathways for wildlife and the biodiversity.
19. Climate change
A limited assessment of the potential impacts of climate change has been undertaken within
the SFRA. The effects of climate change can be split into fluvial and tidal sources.
For fluvial sources, the effects of climate change have been assumed in this assessment as
equating to the 1:1000 flood event. The flood zones in the TAYplan area are generally narrow,
with the exception of the downstream parts of the Rivers Tay, Earn and Isla which are relatively
wider. For narrow floodplains with incised channels, the extent of flooding is not likely to
increase significantly under the climate change scenario. In areas where no detailed climate
change modelling exists, this finding is supported by the relatively small difference in the
extents of the 1:1000 and 1:100 zones in the SEPA Flood Map. However, it is important to
note that as a result of climate change, the depth of flooding is likely to increase in these areas.
This will have a significant impact on the flood hazard.
By contrast, the effect of climate change on fluvial flood risk in flat areas such as the Carse of
Gowrie and Strathmore can be dramatic. Where climate change is expected to increase flood
risk considerably, for example, where current ‘flood zones’ are large (usually on wider, flatter
floodplains), it may be necessary to use climate change maps in order to give a particularly
long-term risk-based approach to planning.
Climate change will also impact on pluvial flood risk. Winters are predicted to be wetter and
summer thunderstorms are predicted to become more frequent. The potentially vulnerable
areas to this type of flooding could be more difficult to predict, although will likely compound
existing impacts of existing flood plains flood risk areas.
For tidal flooding sources, the effect of climate change on the extent of flooding in the Carse of
Gowrie is the subject of separate study which has informed the Perth & Kinross Local
Development Plan.
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© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)

Figure 9: Flood map for 1:1000 year flood events
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Risk Framework
Background
The Risk Framework in the Scottish Planning Policy is a simple decision-making tool designed
to ensure that sites at little or no risk of flooding are developed in preference to areas at higher
risk. It can be applied at all levels and scales of the planning process, both between and within
Zones. Only those developments which need to be in areas of high risk will be allowed. In all
other instances new development should be located in areas of the lowest flood risk.
The application of the Framework to aims to manage the risk from flooding by avoidance.
This will help avoid the promotion of sites that are inappropriate on flood risk grounds and
ensure that only those sites which have no or low flood risk will be allocated in the Proposed
Plan or taken forward through the Local Development Plans.
There will also be areas that will be at risk of flooding from flood sources other than fluvial or
tidal systems and it hasn’t been possible to identify all of them at the Strategic level.
Nonetheless, all sources of flooding must be considered when looking to locate new
development. The other sources of flooding requiring consideration when situating new
development allocations include:



Surface Water;



Groundwater;



Sewers; and



Artificial Sources.

These sources (as sources of flooding) are typically less understood than tidal and fluvial
sources. Data primarily exists as point source data or through interpretation of local conditions.
In addition, there is no guidance on suitable return periods to associate with floods arising from
these sources. For example modern storm water drainage systems are constructed to a 1 in 30
year standard. Any storm event in excess of the 30 year return period storm would be
expected to cause flooding. If a location is recorded as having experienced repeated flooding
from the same source this should be acknowledged and the site not considered favourably.
20. Sustainable Drainage Systems
Scottish Planning Policy indicates that Local Authorities should promote the use of Sustainable
Drainage Systems (SuDS) for the management of surface water runoff generated by
development.
Traditionally, built developments have utilised piped drainage systems to manage storm water
and convey surface water run-off away from developed areas as quickly as possible. Typically,
these systems connect to the public sewer system for treatment and/or disposal to local
watercourses. Whilst this approach rapidly transfers storm water from developed areas, the
alteration of natural drainage processes can potentially impact on downstream areas by
increasing flood risk, reducing water quality and resources and affecting local wildlife.
Therefore, receiving watercourses have greater sensitivity to rainfall intensity, volume and
catchment land uses post development.
The up rating of sewer systems to accommodate increased surface water from new
development is constrained by existing development and cost. Therefore, the capacity of the
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system becomes inadequate for the increased volumes and rates of surface water runoff. This
results in an increase in flood risk from sewer sources and pollution of watercourses. In
addition, the implications of climate change on rainfall intensities, leading to flashier
catchment/site responses and surcharging of piped systems may increase. In addition, as
flood risk has increased in importance within planning policy, a disparity has emerged between
the design standard of conventional sewer systems (1 in 30 year) and the typical design
standard flood (1 in 100 year) although in Perth and Kinross the design standard for flood
defence is 1:200 plus an allowance for climate change. This results in drainage inadequacies
for the flood return period developments need to consider, often resulting in potential flood risk
from surface water/combined sewer systems.
A sustainable solution to this issue is to reduce the volume and/or rate of water entering the
sewer system and watercourses by mimicking surface water flows arising from the site, prior to
the proposed development. Typically this approach involves a move away from piped systems
to softer engineering solutions inspired by natural drainage processes.
SuDS should be designed to take into account the surface run-off quantity, rates and also
water quality ensuring their effective operation up to and including the 1 in 100 year design
standard flood including an increase in peak rainfall up to 30% to account from climate change.
Wherever possible, a SuDS technique should seek to contribute to each of the three goals
identified below with the favoured system contributing significantly to each objective. Where
possible SuDS solutions for a site should seek to:
1. Reduce flood risk (to the site and neighbouring areas),
2. Reduce pollution,
3. Provide landscape and wildlife benefits and;
4. Be located outwith the functional floodplain to prevent the mobilisation of pollutants and
loss of floodplain storage.
SuDS Techniques
SuDS techniques can be used to reduce the rate and volume and improve the water quality of
surface water discharges from sites to the receiving environment (i.e. natural watercourse or
public sewer etc). Various SuDS techniques are available and operate on two main principles:


Infiltration



Attenuation

All systems generally fall into one of these two categories, or a combination of the two.
The design of SuDS measures should be undertaken as part of the drainage strategy and
design for a development site. A ground investigation will be required to access the suitability
of using infiltration measures, with this information being used to assess the required volume of
on-site storage. Hydrological analysis should be undertaken using industry approved
procedures, to ensure a robust design storage volume is obtained.
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21. Managing Risk
In the first instance, the primary aim of Strategic Flood Risk Management is to avoid locating
new development in areas of flood risk. The mapping outputs of this SFRA will help the LPAs
achieve this aim when planning for the future of new development within their authority’s area.
There are however, some areas of the TAYplan region where avoidance of flood risk areas
may not always be achievable or where a policy of avoidance may prevent the economic and
social regeneration of existing developments. In such instances, to meet the wider aims of
sustainable development, land uses of appropriate vulnerability to flood risk may need to be
located in areas at risk to flooding. In these circumstances careful consideration needs to be
given to incorporating appropriate mitigation measures for managing and reducing the risk of
flooding to the development. Approval of developments which include such measures will only
be accepted providing the development is consistent with the wider sustainability policies of the
SDP and would not contribute to flood risk elsewhere.
The objectives of flood risk mitigation measures are to:


Reduce the probability of flooding to a development and consequently reduce the
associate hazard to people occupying the development.



Minimise the impact and damage that flood water may cause to a development and
thus enable a faster recovery following a flood event.



Ensure no adverse impacts resulting in increased flood risk to neighbouring sites.



Wherever possible seek to provide an overall benefit to flood risk for neighbouring sites.



Be adaptable to future climate change scenarios by ensuring adequate flood risk
management for the lifetime of the development.

Consideration of mitigation measures can take place at a number of stages of the development
process, these include;


The Local Development Plan



The Master Planning Stage



The Outline Design Stage



The Detailed and Internal Design Stage

If the whole of the development site cannot be located away from areas of flood risk, ‘zoning’ of
the development site should always be considered as the first mitigation measure i.e.
avoidance. If ‘zoning’ of the site layout cannot fully mitigate the risk of flooding then the site
should be rejected. It may also be necessary to consider other mitigation measures. SuDS
however, should always be incorporated into every new development site.
Consequences of Failing to Adequately Consider Flood Risk
Developing in flood risk areas can result in significant risk to a development, site users and
neighbouring property. In the event flood risks are not assessed and/or mitigated for the
following issues should be considered:


Failure to assess flood risk and allowing development resulting in additional properties
and people at risk of flooding would increase the pressure on emergency services and
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support agencies e.g. the fire and rescue service and post flood support by the
Councils. Hence, the avoidance of flood risk in the first instance is cost effective and
more sustainable in the long term.


Failure to identify flood risk issues early in a development project could result in failure
of a development proposal, requiring redesign of the site to mitigate flood risk.



Failure to adequately assess all flood risk sources and construct a development that is
safe over its lifetime could increase the number of people at risk from flooding and/or
increase the risk to existing populations.



Failure to mitigate the risk arising from development may lead to claims against the
developer if an adverse effect can be demonstrated (i.e. flooding didn’t occur prior to
development) by neighbouring properties/residents.



Properties may be uninsurable and therefore unsalable if flood risk management is not
adequately provided for the lifetime of the development.



By installing SuDS without arranging for their adoption or maintenance the SuDS will
eventually cease to operate as designed and may present a flood risk to the
development and/or neighbouring property.



Result in an increase in river flood flows, which will subsequently increase the risk of
flooding from rivers.

22. Future Development in the TAYplan Area
The main challenge for the area is to conserve the special natural character of the TAYplan
area, whilst promoting growth and redevelopment across the region in both rural and urban
areas, and provide opportunities for sustainable economic development.
This will involve provision to accommodate most development in the Tier 1 Settlements i.e.
Dundee and Perth, major levels of development within the larger settlements in the region,
known as Tier 2 Settlements and more modest growth in the Tier 3 Settlements. Lesser scale
development will be focussed on more rural villages of the TAYplan area through the Local
Development Plans.
23. Assessment of Strategic Development Areas
The following table shows the specific allocations made in the Strategic Development Plan

Strategic
Development
Areas

Area

Assessment

Orchard Bank
Forfar

25 ha

This area is subject to potential flood risk from Forfar
Loch. However, with careful siting and the use of SuDs
it is considered that there will not be a significant risk
from flooding or an increase in flooding elsewhere. In
addition, due to the shallow gradient, Dean water and its
tributary flow both upstream and downstream. Lower
parts of the Strategic Development Area need
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Strategic
Development
Areas

Area

Assessment

assessment as there is increased risk.

Forfar Regional
Agricultural Service
Centre

Not known

It has not been possible to fully assess this proposal as it
is not location specific. However, with careful siting and
the use of SuDs it is considered that there will not be a
significant risk from flooding or an increase in flooding
elsewhere.

Montrose Port

Not known

The greatest risk at this location is coastal flooding form
rising sea levels. However, with the use of SuDS and
porous surfaces potential effects from surface water runoff can be mitigated. It may also be necessary to
undertake further hydrological studies to determine
whether development will have an adverse effect
elsewhere. And FRA submitted would also consider
what can be done to minimise the flood risk through
appropriate layout and design of the development.

Dundee, Linlathen

40 ha

The greatest risk from flooding is in relation to the Dighty
Burn and surface water run-off. The majority of the
development area is likely to be out with the 0.5% AP
(200 year) fluvial flood envelope. However, it has not
been possible to fully assess this proposal as it is not
location specific. However, with careful siting and the
use of SuDS it is considered that there will not be a
significant risk from flooding o an increase in flooding
elsewhere. Nonetheless it may be necessary to
undertake a flood risk assessment at the Local
Development Plan stage or when specific development
proposal come forward. Sustainable Flood Management
Strategies should primarily avoid development in flood
risk areas.

Dundee Wider
Waterfront

Not known

The greatest risk of flooding at this location is from
coastal flooding and subsequently from rising sea levels.
However, given it is identified for port related uses it will
be necessary to accept that risk. There is a surface
water threat from weather storms and surcharge.
However, with the use of SuDs and porous surfaces
potential effects from surface water run-off can be
mitigated. It may also be necessary to undertake further
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Strategic
Development
Areas

Area

Assessment

hydrological studies to determine whether development
will have an adverse effect elsewhere. Any FRA
submitted should also consider what can be done to
minimise the flood risk through appropriate layout and
design of the development. It is also recommended that
the historical pluvial/surface water flooding events are
considered and mitigated where necessary.
Dundee Western
Gateway

80 ha

The greatest risk of flooding at this location is from
surface water runoff from agricultural land and the
Fowlis, Lochee and Balruddery Burns However, with
careful siting and the use of SuDs it is considered that
there will not be a significant risk from flooding. It will
also be necessary to ensure that surface water run-off
from the fields is managed to ensure flood risk is not
heightened elsewhere. Consequently, it will be
necessary to undertake a Flood Risk Assessment to
ensure the area(s) to be developed will not flood or
adversely affect flooding elsewhere. This should be
done through the
Local Development Plan or when proposals come
forward. Sustainable Flood Management Strategies
should primarily avoid development in flood risk areas.

The James Hutton
Institute

10 ha

It has not been possible to fully assess this proposal as it
is not location specific. However, with careful siting and
the use of SuDs it is considered that there will not be a
significant risk from flooding or an increase in flooding
elsewhere.

West/North West
Perth

210 ha

There are fluvial flood risks areas, in the vicinity of the
Perth Core Area. Sustainable Flood Management
strategies should primarily avoid development in flood
risk areas. It may also be necessary to undertake further
hydrological studies to determine whether development
will have an adverse effect elsewhere. Any FRA
submitted should also consider what can be done to
minimise the flood risk through appropriate layout and
design of the development. Some work is currently
underway in that regard and the River Almond is
currently addressed by proposed flood prevention
scheme. Consequently, it is considered that with careful
siting and the use of SuDs it is considered that there will
not be a significant risk from flooding or an increase in
flooding elsewhere.
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Strategic
Development
Areas

Area

Assessment

Oudenarde

82 ha

There is a risk from flooding, both fluvial and coastal
from sea-level rises, in this area. However, the site can
be designed to avoid development in flood risk areas,
where flood defences are required there is the potential
for habitat creation if soft engineering measures are
used. Consequently, it is considered that with careful
siting and the use of SuDs there will not be a significant
risk from flooding or an increase in flooding elsewhere.
Surface water issues exist however the Developers have
installed drainage.

Cupar North

66 ha

Some areas may be at risk of fluvial and pluvial flooding
from theLady Burn and tributaries, including the
proposed primary school. Majority of the development
North of
Cupar can be designed to implement Sustainable Flood
Management Strategies and avoid development in flood
risk areas. To locate the areas at risk of flooding a Flood
Risk Assessment should be carried out on a site specific
basis or through the Local Development Plan.

St. Andrews West
and Science Park

64 ha

Some development will be in the North Fife coastal
areas which have a low to medium risk from flooding and
a threat from surface water. The fluvial flood risk is
highlighted with this strategic area associated with small
watercourses and Kinness Burn.
To locate the areas at risk of flooding a Flood Risk
Assessment should be carried out on a site specific
basis or through the Local Development Plan.
Avoidance of flood risk represents the most sustainable
solution in terms of sustainable flood management and
should be the primary mitigation measure in relation to
flood risk. This will ensure that there is no conflict with
MIR objectives for reducing exposure to flood risks.
Sustainable Flood Management strategies should
primarily avoid development in flood risk areas.
Consequently, it is considered that with careful siting and
the use of SuDs it is considered that there will not be a
significant risk from flooding or an increase in flooding
elsewhere.
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24. Conclusions
The following paragraphs provide an overview of flood risk issues and across the region with
the following broad conclusions drawn:


The region is exposed to flood risk from a number of sources. Flooding from the sea,
due to extreme tides and storm surges, is the predominant source of coastal flood risk,
due to the location of some of the region’s most populated areas on low lying coastlines
in Dundee, Perth, , the Carse of Gowrie, Carnoustie, Arbroath, Montrose and St
Andrew’s. All of the TAYplan LPAs contain areas at risk of flooding from rivers and
watercourses, with the Rivers Tay, Earn, Isla, Eden, Esk (North and South), passing
through existing developed areas. In addition, the coastal frontages of Dundee,
Arbroath and St Andrew’s have experienced flooding caused by wave overtopping; a
number of areas including the Carse of Gowrie and parts of Perth have been affected
by groundwater flooding; and flooding due to excessive overland flow has caused
significant problems throughout the area in the past.



The region is protected from flooding from the sea by defences along the majority of its
coastal frontages. The level of protection afforded by the defences along each frontage
varies considerably. There are significant flood defences on rivers in the region most
notably in Perth, less extensive and localised flood protection measures such as bank
protection and maintenance of structures provide benefits in terms of flood risk in a
number of locations.



Climate change poses a significant risk to the region. Predicted sea-level rise over the
coming century will reduce the level of protection provided by most of the region’s flood
defences and may result in the inundation of larger areas by extreme tidal floods. . In
addition, increasing intensity of rainfall of storm events is predicted which could result in
increased surcharging of sewers, pluvial, river and groundwater flood events In addition,
sufficient flood storage is needed to adapt to future climatic conditions. Failing to take
action and plan for the future could increase risk and incur higher costs as the climate
changes, and remedial maintenance and renewal is required.



In addition it is clear that poorly-designed developments in unsuitable places can
damage the quality of life in a community and increase greenhouse gas emissions. It is
also vital to recognise that places which are suitable now for habitation and
development may become unsuitable in the future as a result of the changing climate.
Therefore it is in our interest to act now to find sustainable solutions that allow for
climate change and adopt ‘no regret’ solutions, which will deliver benefits whatever the
extent of climate change, such as avoiding development in areas of flood risk or
planting trees that will thrive in current and future climate conditions and assist in
managing surface water run-off.



All areas which are likely to be increasingly susceptible to flooding are likely to become
unsuitable for residential developments; however, they may be more suitable for other
uses, such as the creation of floodplain woodlands and wetland habitats. Therefore it is
also important not to foreclose potential options to manage this risk in the future.
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At a regional level, when assessing the feasibility of allocating 42,000 houses within the
TAYplan region as a whole (without considering the individual LPA breakdown), the following
conclusions can be made:


The TAYplan housing target of 42,000 new homes for the region by 2036 is feasible, in
terms of flood risk, due to the availability of land in the lowest risk category as shown in
the Risk Framework (para. 263 of Scottish Planning Policy and Table 1 of this
document) in both the existing urban area and on greenfield land. Assuming that all
allocated greenfield development will occur in Zone 3 and without re-allocating the
urban dwellings, all of the total allocation would be located in Zone 3.



Due to the amount of land available with a low risk of flooding, there should be no
pressure to locate any of the land allocations within areas of flood risk. The land
allocations can therefore satisfy the tests in the SPP risk framework.



Nonetheless due to the high urban allocation and the fact it has not been possible to
assess the extent to which surface water run-off and sewer flooding will be a problem
there is potential for flooding in urban development. However, the use of SUDs should
ensure that surface water runoff problems are not exacerbated.



If current flood defence / mitigation measures prove to be unsustainable in the longer
term then a managed relocation strategy for existing populations at risk may need to be
considered in the longer term.



Significant levels of new development should be avoided in the Carse of Gowrie area as
it is likely that this area will be at the most pressure from rising sea levels and the
effects of climate change. Further work is required and study is underway to determine
the potential effects on the area from the effects of climate change.



This SFRA provides a number of datasets that indicate, at a high level, the vulnerability
of land to rising sea levels, the vulnerability of communities to flood risk and the levels
of investment required to maintain defences to protect from flooding from the sea
following predicted sea level rise. The SFRA outputs should be used to assess the
sustainability of raising existing defences to contend with rising sea levels in a number
of areas, particularly where the residual risks of flooding may remain unacceptably high.
Such assessments are outside the scope of this SFRA, but the data collated and the
high-level datasets produced should provide a sound basis for further studies in this
area.
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25. Recommendations
The following recommendations are made with respect to the use of the SFRA outputs and
improving and maintaining the knowledge base:


It is recommended that SFRA is reviewed when significant new updates in information
and guidance become available.



It is recommended that The Proposed Plan should contain a policy or policies which
sets out requirements to ensure that new development in the TAYplan region is not at
risk of being affected by flooding, or might increase flood risk elsewhere. The policy or
policies’ objectives should seek to:

-

Ensure avoidance of development in areas vulnerable to rising sea levels, coastal
erosion, and fluvial flooding;

-

Ensure that new developments will not increase the probability of flooding elsewhere;

-

Ensure the use of Sustainable Drainage Systems in new development;

-

Protect areas which could be used to provide flood storage;

-

Safeguard parts of the ‘undeveloped’ coastline that are unsuitable for development due
to rising sea levels; and

-

Ensure that in areas identified as being at risk from flooding and sea level rise there is
the potential to manage ‘retreat’ and realignment in accordance with relevant
management plans. These currently include the Angus Shoreline Management Plan,
Fife Shoreline Management Plan and the Tay Estuary Forums’ Management Plan.



The SFRA has assessed flood risk across the region at a strategic level. The outputs
and findings of the SFRA are therefore sufficiently detailed to inform strategic decision
making in relation to spatial planning. However, the outputs and findings of the SFRA
should not be sued to assess individual sites. Therefore there is a need for detailed site
specific flood risk assessments to accompany planning applications for proposed
developments or site specific allocations in Local Development Plans.



It is recommended that the Scottish Environment Protection Agency and LPAs give due
consideration to the implications of climate change for flood risk across the region.



The SFRA outputs could inform a review of existing defence standards and to assist in
identifying potentially higher standards that may be more appropriate in light of climate
change forecasts. However, the SFRA outputs alone cannot inform such an
assessment, as it should include consideration of wider social and economic factors.



The flood hazard data produced for the SFRA have been generated using technical
methods appropriate to a strategic level study. This data is not suitable for assessing
flood risk at a site specific scale for sites where techniques such as hydrodynamic
modelling may be required to refine the understanding of flood risk.



This SFRA has provided a snapshot of flood risk issues throughout the TAYplan region
using flood risk, climate change and flood defence asset information available in
2009/10 and updated information in 2014. The datasets used in this assessment are
likely to be updated, expanded or revised in the future. It is therefore suggested that
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the SFRA is considered to be a live study that is reviewed and updated at appropriate
intervals to account for new information, so that it can continue to provide a sound basis
for future spatial planning decisions. Currently, there is no guidance on the appropriate
frequency of updates to SFRAs. It is therefore suggested that updates are undertaken
following significant revisions to key flood risk datasets and policy guidance or, as a
minimum, every 5 years.


It is also recommended that the findings of the SFRA be used to guide LPAs when
developing polices for their LDPs to ensure that future development within the region is
sustainable in relation to flood risk and the impacts of future climate change.
Incorporating appropriate flood risk policies into the forthcoming LDPs will give the
LPAs greater scope to ensure that the provision and maintenance of flood management
infrastructure can be secured as planning conditions for new development sites.
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Appendix 1: Indicative Flood Risk in 2014
TAYplan

© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)
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Appendix 2: Flood Mitigation Measures
in 2014

© Crown copyright and database rights. Ordnance Survey license number 100053960 (2015)
Source: River information - Scottish Environment Protection Agency (SEPA) and Centre for Ecology and Hydrology (CEH)
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