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1 Introduction

A Level 2 Strategic Flood Risk Assessment (SFRA) is required by Bolton Council as all
identified potential development sites cannot be allocated outside the areas of medium and
high fluvial and / or surface water flood risk, as identified through the Level 1 SFRA (2026).

The Level 1 SFRA entailed the high risk screening of 509 potential development site
allocations across the Bolton authority area. Of these, 31 were shown to be at medium or
high flood risk from fluvial and / or surface water sources yet considered important to Bolton
Council's new Local Plan. A Level 2 SFRA scoping study was undertaken in June 2026. As
part of the scoping study, 23 sites were identified to require a detailed Level 2 SFRA
assessment, with the remaining nine sites identified to be at nominal risk. For these sites, a
brief assessment of risk has been undertaken and included in a nominal risk report.

This Level 2 SFRA consists of the following documents:

e This main report, introducing and summarising the Level 2 SFRA processes and
methodologies,
e 23 detailed site assessment reports, and
e A nominal risk report covering the nine sites shown to be at nominal risk of
surface water flooding
This Level 2 SFRA has been prepared with full consideration of the latest government and
Environment Agency (EA) guidance on flood risk and planning policy, namely:

e National Planning Policy Framework (NPPF) 2026,

e Flood Risk and Coastal Change Planning Practice Guidance (FRCC-PPG) 2025,
e How to Prepare a Strategic Flood Risk Assessment guidance 2026,

e Strategic Flood Risk Assessments A Good Practice Guide 2021, and

e Flood Risk Assessments: Climate Change Allowances 2022.

1.1 SFRA future proofing

At the time of writing, this Level 2 SFRA has assessed and considered flood risk in the
Bolton authority area using available data at a specific point in time. The Level 2 SFRA has
been future proofed as far as possible, though the reader should always confirm with the
source organisation (Bolton Council) that the latest information is being used when
decisions concerning development and flood risk are being considered.

The EA's SFRA guidance states a review of an SFRA should be carried out when there are
changes to:

e The predicted impacts of climate change on flood risk,

e Detailed flood modelling - such as from the EA or Lead Local Flood Authority
(LLFA),

e The local plan or relevant local development documents,
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e Local flood management schemes,
e Local flood risk management strategies, and
e National planning policy or guidance.

The SFRA should also be reviewed after a significant flood event. It is in an authority's
interest to keep the SFRA as up to date as possible. Ideally, the SFRA should be kept as a
'live' entity and continually updated when new information becomes available. The EA
requests for reports and maps to be published online and be easily updatable, when
required.
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2 Level 2 SFRA requirements

The aim of a Level 2 SFRA is to build on the findings of a Level 1 SFRA, focussing on
identified sites or communities at high and medium flood risk that are considered important
to Local Plan development. This allows the SFRA process to be time efficient using detailed
modelling techniques only where they are required in the Level 2 SFRA. These locations
usually include significant development and / or regeneration areas that are at medium or
high risk of flooding from main rivers, ordinary watercourses, or surface water whilst also
accounting for the impacts of climate change. Flood risk data such as modelled flood
extents, depths, velocities and hazards are used to assess the suitability of these areas for
development. Appropriate mitigation techniques and sustainable site layouts can then be
informed.

This detailed information should support further application of the sequential test, the
sequential approach to development management, inform on whether sites can pass the
exception test, where applicable, and allow for flood risk indicators to be produced for use
in the Sustainability Appraisal of the Local Plan.

EA guidance states a Level 2 SFRA should:

e "Be detailed enough for you to identify which development allocation sites have
the least risk of flooding,

e Contain the information needed to apply the exception test, if relevant,

e Enable you to decide if development can be made safe without increasing flood
risk elsewhere."”

It should allow the local planning authority to:

e "Apply the sequential test by identifying the severity and variation in risk within
medium and high flood risk areas,

e Establish whether proposed allocations or windfall sites, on which your local plan
will rely, are capable of being made safe throughout their lifetime without
increasing flood risk elsewhere,

o Apply the exception test, where relevant.”

A site-specific flood risk assessment (FRA) will be required at the planning application
stage which will assess risk to each site in greater detail than this Level 2 SFRA. The Level
2 SFRA is a strategic assessment that is not intended to replace the requirements of a site-
specific FRA.

2.1 Objectives

In accordance with the latest national planning policy and flood risk guidance, the
requirements of Bolton Council, and with consideration of the limitations stated in Chapter
5, the key objectives of this Level 2 SFRA are stated below. These objectives are met in the
individual Level 2 SFRA site reports, where applicable.
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e Assess present day flood risk from all sources (fluvial, surface water,
groundwater, sewers, canals, and reservoirs),

e Assess the impacts of climate change on fluvial and surface water flood risk,

e Document residual risk, including locations potential defence breaches and
culvert blockages, where applicable,

e Assess detailed modelled outputs including flood depths, velocities, and hazards,
where information is available,

e Assess existing flood warnings and alerts and advise on required emergency
planning procedures and safety of potential site access and escape routes in
times of flood,

e Account for the potential cumulative impacts of development,

e Provide site-specific advice on mitigation options i.e. developable / non-
developable areas; blue / green infrastructure and open spaces; maintenance of
fluvial and / or surface water flow routes and topographic depressions; land
raising and compensatory storage; advice on minimum finished floor levels; and
appropriate SuDS techniques,

e Assess any catchment-wide or strategic solutions, e.g. upstream opportunity
areas for flood management (storage solutions) to mitigate against the risk of
flooding downstream and elsewhere using Natural Flood Management (NFM)
and Working with Natural Processes (WwNP) datasets,

e Demonstrate whether the second part of the exception test (part b) can be
passed for the potential development site allocations, where applicable,

e Provide recommendations for additional and future work requirements following
on from or to supplement the Level 2 SFRA i.e. further fluvial or surface water
modelling including for climate change, modelling of site layout / design options
including provisions for safe access and escape routes, development
optioneering (land raising, compensatory storage, flow routes / rates),
groundwater assessments, drainage strategies, site-specific FRA requirements.
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3

Available data and information

The data and information described in this chapter has been used in the Level 2 SFRA to
assess the risk to each site.

3.1

EA models

The following local detailed EA flood models have been used within this assessment:

3.2

Will Hill Doe Hey Brook 2010
River Croal 2016
Bessy and Middle Brook 2020

EA open data

Additional to the EA detailed modelling information, the following datasets available from
the EA's open data have been considered in this Level 2 SFRA:

Most recent (2025) LIDAR digital terrain model (DTM) data

Flood Map for Planning Flood Zones 2 and 3

Flood Map for Planning Water Storage Areas

Flood Map for Planning - Surface Water Spatial Planning Flood Extents for 3.3%,
1%, 0.1% and 1% Annual Exceedance Probability (AEP) present day events
Flood Map for Planning - Surface Water Spatial Planning Flood Depths for 3.3%,
1%, 0.1% and 1% Annual Exceedance Probability (AEP) present day events
Flood Map for Planning - Surface Water Spatial Planning Flood Extents for 3.3%,
1%, 0.1% and 1% Annual Exceedance Probability (AEP) climate change (2070s
'Upper End' allowance) events

Flood Map for Planning - Surface Water Spatial Planning Flood Depths for 3.3%,
1%, 0.1% and 1% Annual Exceedance Probability (AEP) climate change (2070s
'Upper End' allowance) events

Third generation Risk of Flooding from Surface Water (RoFSW) hazards for
3.3%, 1% and 0.1% AEP events

Spatial Flood Defences

Historic Flood Map

Recorded Flood Outlines

Flood Warning Areas

Flood Alert Areas

Reservoir Flood Map

Working with Natural Processes:

o Riparian Woodland Potential

o Wider Catchment Woodland Potential

o Floodplain Woodland Potential

o Floodplain Reconnection Potential
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o Runoff Attenuation Features 3.3% AEP
o Runoff Attenuation Features 1% AEP.

3.3 Other datasets
Other datasets and information used include:

e JBA 5m Groundwater Emergence Map,

e Functional floodplain dataset - as updated through the Level 1 SFRA (2026),
e OS MasterMap Water Network

e OS OpenMap Local base mapping

e LLFA flood incident records

e United Utilities historic flood incidents record

e British Geological Survey (BGS) Geology 625k dataset.
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4 Methodology

This chapter presents the methodology used in each stage of the Level 2 SFRA. The site-
specific reports contain further information.

4.1 Assessing fluvial flood risk

Flood risk from fluvial sources is assessed using the most recent version of the EA's Flood
Map for Planning (downloaded June 2026), and the EA's detailed local models, namely the
Will Hill Doe Hey Brook 2010, River Croal 2016 and Bessy and Middle Brook 2020 models.

411

Functional floodplain

The functional floodplain was updated through the Level 1 SFRA and is assessed at each
site, where applicable.

4.1.2 Climate change

EA SFRA guidance states that the SFRA should assess the effects of climate change on all

sources of flooding, including the functional floodplain, to help inform the sequential
approach to development. For rivers, the central allowance for the 2080s is recommended
for assessment in SFRAs, as stated in the EA's Climate Change Allowance Guidance.

Table 4-1 lists the peak river flow allowances for each management catchment covering the
Bolton authority area. The modelled fluvial climate change outputs have been assessed
against each potential site allocation, where applicable. The potential impacts of climate
change on the functional floodplain have also been assessed to produce a 'future functional
floodplain' flood extent, as updated through the Level 1 SFRA.

Table 4-1: Peak river flow allowances for the management catchments covering the Bolton

authority area
Management
Catchment

Allowance
category

Total potential
change (%)
anticipated for

'2020s' (2015 to
2039)

Total potential
change (%)
anticipated for
‘2050s' (2040 to
2069)

Total potential
change (%)
anticipated for
‘2080s’ (2070 to
2125)

Irwell Upper end 32 55 90
Irwell Higher Central | 22 35 57
Irwell Central 18 27 44
Lower Mersey Upper end 32 55 90
Lower Mersey | Higher Central | 22 35 57
Lower Mersey Central 18 27 44
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Management Allowance Total potential Total potential Total potential
Catchment category change (%) change (%) change (%)
anticipated for  anticipated for  anticipated for

'2020s' (2015 to  ‘2050s' (2040 to “2080s’ (2070 to

2039) 2069) 2125)
Douglas Upper end 24 45 79
Douglas Higher Central | 15 26 47
Douglas Central 12 19 35

4.2 Assessing surface water flood risk

421 Extents

Surface water flood extents have been assessed using the EA's Flood Map for Planning
Surface Water Spatial Planning Extents, published May 2026.

4.2.2 Depths and hazards

The Flood Map for Planning - Surface Water Spatial Planning Present Day Depths dataset,
published May 2026, has been used to assess surface water flood depths. Surface water
flood hazards have been assessed using the EA's third generation RoFSW mapping, as no
suitable hazard data was available at the time of undertaking this Level 2 SFRA.

4.2.3 Climate change

EA climate change guidance states that for SFRAs, the upper end allowance on peak
rainfall for the 2070s should be modelled for the 3.3% and 1% AEP events. For Bolton
borough, this entails the allowances as shown in Table 4-2.

Table 4-2: Peak rainfall allowances for the management catchments covering the Bolton
authority area

Management Allowance category  Total potential Total potential

Catchment change (%) change (%)
anticipated for anticipated for
‘2070s’ (2061 to ‘2070s’ (2061 to
2125) 2125)
3.3% AEP 1% AEP

Irwell Upper end 40 45

Lower Mersey Upper end 40 45

Douglas Upper end 40 45

The EA released the Flood Map for Planning - Surface Water Spatial Planning Climate
Change Extent and Depths datasets in May 2026, which includes the modelled 2070s
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upper end peak rainfall intensity allowances. This dataset has been used to assess the
impact of climate change on surface water flooding to each site. The allowance for the 0.1%
AEP event is not stated by the EA.

4.3 Residual risk

Paragraph 004 of the FRCC-PPG states the requirement in plan making to account for
residual flood risks from flood risk management infrastructure. For this Level 2 SFRA, this
involves the consideration of potential defence breach locations and blockage or failure of
drainage assets, such as culverts.

For sites shown to be at residual risk, the FRCC-PPG includes the following information:

e Areas of residual risk should be included in the sequential approach to risk
avoidance when sequential testing or through development management,

e Where avoidance is not shown to be feasible through appropriate sequential
testing, flood resistance and resilience measures should be in place, including for
finished floor levels to be place above the design flood level plus a minimum of
600mm,

e Adequate flood warning and emergency plans should be available to site users.
Residual risks will need to be safely managed to ensure people are not exposed
to hazardous flooding. This includes the ability of residents and site users to
safely access and escape a building during the design flood and to evacuate
before an extreme flood event which is defined as the 0.1% AEP event with an
allowance for climate change this event is not available in the EA models),

e The likelihood of defences keeping pace with climate change should be
considered e.qg. is funding available and what are the funding options (e.g.
Community Infrastructure Levy, planning obligations / S106 agreements, or
Partnership Funding). This should inform the nature of residual risk to be
considered and whether new development can remain safe for its lifetime,

e Local planning authorities should use information on identified residual risk to
state in strategic policies their preferred mitigation strategy for ensuring
development will be safe throughout its lifetime in relation to urban form, risk
management and where flood mitigation measures are likely to have wider
sustainable design implications,

e A site-specific FRA will be required for all sites modelled to be at residual risk. the
FRAs would need to show that appropriate emergency plans, evacuation
procedures and flood response infrastructure are in place to manage the residual
risk associated with an extreme flood event.

4.4 Assessing flood risk from reservoirs

The EA's SFRA guidance requests for the assessment of risk from reservoir dam failure
using the EA's Reservoir Flood Map (RFM). This Level 2 SFRA assess potential reservoir
flood risk in both a 'dry day' and 'wet day' scenario. The 'dry day' scenario shows the flood
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extents if a reservoir were to fail and release the water held when local rivers are at normal
levels, whereas the 'wet day' assumes the local rivers have already overflowed their banks.

The RFM shows the credible worst-case scenarios from dam failure. If a site is shown to be
at risk, the SFRA should assess if the design or maintenance of the reservoir would need
improving. This will require contacting the reservoir owner(s) to ascertain the flood risk in
more detail and whether the proposed development could affect the reservoir's risk
designation, it's design category or how it is operated.

Bolton Council may be required, as category 1 responders, to access more detailed
information about reservoir risk and reservoir owners using the online Resilience Direct

System.

4.5 Assessing risk from groundwater emergence

Susceptibility of areas to groundwater emergence is appraised using JBA's national 5m
Groundwater Flood Map which is more robust than the BGS dataset. In creating this map,
modelling was carried out to show how and where groundwater levels would rise following
prolonged periods of rainfall, considering factors such as topography, groundwater
recharge volumes and spatial variations in aquifer storage and transmission properties. The
model outputs were validated against recorded groundwater levels for past flood events
and checked against areas historically affected by groundwater flooding. The high-
resolution maps make it easier for users to pinpoint and report risks from groundwater
emergence.

4.6 Assessing risk from sewers

United Utilities provided their historic flood event register. The site reports flag where a
sewer flooding incident has occurred within the vicinity of the site, and how many incidents
have occurred within the ward the site is situated within. Developers should contact the
relevant wastewater undertaker directly for more specific details at the FRA stage.

4.7 Assessing historic flood risk

The EA's Historic Flood Map (HFM) and Recorded Flood Outlines (RFO) datasets have

been considered. Bolton Council LLFA historic flood records have also been considered.
Details on historic flooding have been documented within the site-specific reports where
applicable.

4.8 Access and escape routes and emergency planning

The EA's Flood Warning Areas and Flood Alert Areas have been reviewed and mapped
against each potential site allocation. Potential access and escape routes have been
documented for each site, identified where they are modelled to stay dry or experience non-
hazardous to life flooding. Liaison with emergency planners and the local resilience forum
may be required at the site-specific FRA stage.
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4.9 Cumulative impacts

A joined-up approach should be adopted between developers at the FRA stage for any
clusters of sites to ensure possible flood risk mitigation at one site does not increase risk to
a neighbouring or downstream site as a result of loss of floodplain storage, the deflection or
constriction of flood flow routes, or through inadequate management of surface water.
Paragraph 049 of the FRCC-PPG states that site-specific flood risk assessments should
assess cumulative impacts and demonstrate how mitigation measures have addressed
them. The site-specific reports recommend for any clusters of sites at significant risk to be
combined into a wider drainage strategy and masterplanning process.

410 Working with Natural Processes

The EA's national Working with Natural Processes mapping dataset has been assessed as
to whether there is any potential for NFM measures that could benefit potential site
allocations. This includes for tree planting, enhancing floodplain connectivity and
attenuation of runoff through gully blocking and other runoff attenuation features.
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5

Limitations

This Level 2 SFRA has been prepared under limitations associated within the availability
and quality of data. These limitations have been subject to consultation with Council
officers, the EA, and the LLFA whereby alternative approaches have been agreed to enable
the Level 2 SFRA to be prepared using available existing information. The limitations
include the following:

The latest available EA flood models are not up to date with the latest hydrology.
Therefore, they may not be fully representative of current hydrological conditions.
Model survey and digital terrain model data will also not be based on the latest
information, given updates to the national LIDAR datasets in June 2026. The EA
models used in the assessment are listed in Section 3.1. Any future SFRA update
may look to update the EA models with the latest information that is available at
the time, including up to date hydrology inputs, channel and bank survey, LIDAR
terrain data, and using the latest modelling software to update and run the
models. The local plan timetable and budget constraints meant the models could
not be updated through this SFRA.

Several sites being assessed are at risk of flooding from rivers though a local
detailed EA model is not available for a more robust assessment of the risk.
Therefore, flood risk can only be assessed using the Flood Map for Planning
which is based on the New National Model. Depth, hazard and velocity
information is unavailable for assessment in these areas.

The recently published Flood Map for Planning Surface Water Spatial Planning
dataset does not include useable flood hazard information. Therefore, the third
generation Risk of Flooding from Surface Water hazard mapping has been used
as the best available information.
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