
	 3.5	 flood risk management infrastructure

structure or feature designed to manage flood water

NOTE	 The structure or feature can be permanent or temporary and can have multiple ownership.

	 3.6	 reservoir

natural or artificial pond or lake, loch or lough, used for the storage, supply and regulation of water

	 3.7	 residual risk

assessment of flood risks that remain after taking account of all flood mitigation measures over the 
development lifetime, allowing for climate change and the long‑term performance of infrastructure

	 3.8	 sustainable drainage system (SuDS)

drainage systems designed to maximize the opportunities and benefits from surface water 
management in existing or new developments

	 3.9	 watercourse

any passage through which water flows

NOTE	 For example, all rivers and streams, and all ditches, drains, cuts, culverts, dikes and sluices.

	 4	 Assessing the risk of flooding

	 4.1	 General

Users of this document should consult all relevant national and local planning policies and regulatory 
guidance for their area of interest.

A development-based flood risk assessment should be undertaken to determine:

a)	 the probability and consequence of flooding in and around the development, from all sources, in 
accordance with 4.3, 4.4 and 4.6;

b)	 how the development might alter the existing flooding regime, potentially increasing the risk of 
flooding elsewhere, in accordance with 4.5; and

c)	 the design measures needed to manage the risk of flooding in and around the development, in 
accordance with 5.4 and 5.5.

NOTE	 By undertaking the flood risk assessment at an early stage, it can be used to influence the conceptual 
layout and design of the development and reduce (or avoid) the risk of flooding for the lifetime of the development.

	 4.2	 Site information

Before undertaking an assessment of the risk of flooding, information about the site and 
surroundings should be obtained, including:

a)	 details of existing infrastructure (e.g. watercourses, reservoirs, canals, water mains, flood risk 
management infrastructure and/or drainage infrastructure);

b)	 details of existing raised flood risk management infrastructure (e.g. the level of protection 
afforded by them and their condition);

c)	 evidence of historical flooding;

NOTE 1	 This is sometimes available from published media and risk management authorities, including for 
example reports required under section 19 of the Flood and Water Management Act 2010 [2]. Local residents 
might also be able to provide anecdotal information.
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features); and

e)	 information on site ground conditions.

NOTE 2	 This information can be found from British Geological Survey borehole logs and the National Soil 
Resources Institute (NSRI) and site specific ground investigations.

NOTE 3	  Published sources of information relating to the risk of flooding include, for example, existing assessments 
of the risk of flooding, e.g. strategic flood risk assessments (SFRAs), strategic flood consequence assessments 
(SFCAs) or site-based flood risk assessments; flood risk management strategies, plans and maps; surface water 
management plans (SWMP); river basin management plans (RBMP); catchment flood management plans (CFMP); 
shoreline management plans (SMP); estuary management plans (EMP); strategic asset management plans 
(SAMPS); drainage assessments; water cycle studies; water level management plans (WLMP); and coastal habitat 
management plans (CHAMP).

NOTE 4	 Regulatory authorities and stakeholder groups that can be useful sources of information include, for 
example, the Environment Agency, Natural Resources Wales, Scottish Environment Protection Agency or Rivers 
Agency of Northern Ireland; lead local flood authorities (LLFAs); local authorities; sewerage undertakers and 
water companies; internal drainage boards; highway authorities; the British Geological Survey; infrastructure (e.g. 
reservoir, canal and railway) operators; and harbour authorities.

	 4.3	 Assessing the risk of flooding to the development site and beyond

The risk of flooding associated with a proposed development should be assessed as the combination 
of the probability of flooding and its consequence.

The following factors should be assessed:

a)	 how likely, and to what extent, the site might flood and the source and nature of that 
flood hazard;

b)	 the impact that the development could have on flooding elsewhere, including residual risk; and

c)	 the consequence of flooding (e.g. damage to property, injury to people or loss of life).

The assessment of flood risk should quantify the risk of flooding, both to and from the site, from the 
following sources:

1)	 sea, estuarine and fluvial (watercourse) (see 4.4.2 and 4.5.2);

2)	 surface water (see 4.4.3 and 4.5.3);

3)	 sewers and drains (see 4.4.4);

4)	 groundwater (see 4.4.5 and 4.5.4); and

5)	 failure of infrastructure (see 4.4.6).

	 4.4	 Assessing the probability of flooding to the development site

	 4.4.1	 General

The probability of flooding to the proposed development site, from all sources, should be assessed in 
accordance with 4.4.2, 4.4.3, 4.4.4, 4.4.5 and 4.4.6. The effects of climate change on flood risk should 
be assessed in accordance with 4.6.

	 4.4.2	 Sea, estuarine and fluvial (watercourse) flooding

NOTE	 Sea flooding is flooding at the open coast caused by elevated sea levels (tides, wave action and storm 
surge). In estuarine areas, flooding might arise from either fluvial or tidal flooding, or a combination of the two. 
Fluvial flooding is flooding caused by rivers, watercourses or ditches overflowing.
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a)	 how likely, and to what extent, the site might flood and the source and nature of that 
flood hazard;

b)	 the impact that the development could have on flooding elsewhere, including residual risk; and

c)	 the consequence of flooding (e.g. damage to property, injury to people or loss of life).

The assessment of flood risk should quantify the risk of flooding, both to and from the site, from the 
following sources:

1)	 sea, estuarine and fluvial (watercourse) (see 4.4.2 and 4.5.2);

2)	 surface water (see 4.4.3 and 4.5.3);

3)	 sewers and drains (see 4.4.4);

4)	 groundwater (see 4.4.5 and 4.5.4); and

5)	 failure of infrastructure (see 4.4.6).

	 4.4	 Assessing the probability of flooding to the development site

	 4.4.1	 General

The probability of flooding to the proposed development site, from all sources, should be assessed in 
accordance with 4.4.2, 4.4.3, 4.4.4, 4.4.5 and 4.4.6. The effects of climate change on flood risk should 
be assessed in accordance with 4.6.

	 4.4.2	 Sea, estuarine and fluvial (watercourse) flooding

NOTE	 Sea flooding is flooding at the open coast caused by elevated sea levels (tides, wave action and storm 
surge). In estuarine areas, flooding might arise from either fluvial or tidal flooding, or a combination of the two. 
Fluvial flooding is flooding caused by rivers, watercourses or ditches overflowing.
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	 4.4.2.1	 Flood maps

Flood maps and registers should be used in the first instance to assess the probability of flooding in 
and around the development.

	 4.4.2.2	 Developments outside the 0.1% AEP flood extent

In England, Scotland and Wales, evidence of historical flooding within the site, the potential risk 
of flooding from other sources and the potential impact on the probability of tidal and fluvial 
floods elsewhere as a result of the development should be investigated in accordance with 4.4.3, 
4.4.4, 4.4.5 and 4.4.6.

NOTE	 In Northern Ireland, the 0.1% AEP flood extent is not published and therefore cannot be taken into 
consideration for development planning.

	 4.4.2.3	 Between the 0.1% AEP and the 0.5% AEP tidal flood extent or the 1% AEP fluvial flood extent

COMMENTARY ON 4.4.2.3

Predicted flood levels can be obtained from a number of sources, such as the Environment Agency or the 
relevant internal drainage board (England and Wales), as applicable.

Detailed hydraulic modelling is not usually necessary for assessments of developments outside the 0.5% 
AEP tidal flood extent or the 1% AEP fluvial flood extent.

Where the development is situated outside the 0.5% AEP tidal flood extent, or outside the 1% AEP 
fluvial flood extent in England (or 0.5% AEP fluvial flood extent within Scotland), an assessment 
of the anticipated depth of flooding within the development during the 0.1% AEP event should be 
carried out. This assessment should be based upon:

a)	 the development site topography; and

b)	 the predicted flood levels.

The assessment should include evidence of historical flooding within the site, the potential risk of 
flooding from other sources and the potential impact on the probability of tidal and fluvial floods 
elsewhere as a result of the development.

NOTE	 In Northern Ireland or Wales, an assessment of the anticipated depth of flooding to developments outside 
of the 0.5% AEP tidal flood extent, or 1% AEP fluvial flood extent, is not required and therefore this subclause does 
not apply to proposed developments in these regions.

	 4.4.2.4	 Within the 0.5% AEP tidal flood extent or the 1% AEP fluvial flood extent

Where the development is situated within:

•	 the 0.5% AEP tidal flood extent or 1% AEP fluvial flood extent in England and Northern Ireland;

•	 the 0.5% AEP tidal flood extent or 0.5% AEP fluvial flood extent in Scotland; or

•	 the 0.1% AEP tidal flood extent and fluvial flood extent in Wales;

a more detailed assessment of the probability of flooding should be carried out.

This detailed assessment should determine:

a)	 the depth of flooding in and around the development;

b)	 the velocity of the floodwaters in and around the development;

c)	 the flood hazard posed by floodwaters in and around the development based on the flood depth 
and velocity;

d)	 the length of time for which the area in and around the development remains inundated;
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e)	 the rate of rise of flood waters and the length of time available to forewarn of a potential flooding 
event at the development;

f)	 whether the development is likely to be cut off from other areas by floodwaters; and

g)	 the presence and level of protection provided by flood risk management infrastructure.

Information relating to the risk of flooding within (and around) the development should be obtained 
from historical evidence, previous flood risk assessments or detailed analysis and modelling.

NOTE 1	 Such information might be available from the risk management authorities.

Advice should also be obtained (see Note 1) regarding the suitability of any existing data for the 
purposes of assessing the probability of flooding and the need for further investigations. Any 
existing flood risk management infrastructure should be taken into account when determining these 
characteristics (see 4.4.6).

NOTE 2	 Risk management authorities might have published guidance on the calculation of flood hazard.

To provide a thorough understanding of the risk posed by flooding in and around the development, 
the characteristics of flooding should be assessed for a range of flooding events, including the 5% 
AEP, the 1% AEP and the 0.5% AEP. The 0.1% AEP flood extent should also be assessed in Wales.

The flood hazard assessment should cover the hazard posed by the floodwaters over the three phases 
of flooding:

1)	 within the site as the floodwaters start to spill into the development;

2)	 during the flood event; and

3)	 as the floodwaters retreat.

The probability of floating debris, contaminants in the water, induced NaTECH hazards or 
unseen obstructions beneath the water that can increase the hazard should also be included in 
the assessment.

NOTE 3	 Natural disasters can trigger negative technological impacts; these are termed NaTECH hazards.

	 4.4.3	 Surface water flooding

COMMENTARY ON 4.4.3

Surface water flooding can occur as a result of either overland flow or ponding. Overland flow occurs 
following heavy or prolonged rainfall, or snow melt, where water can no longer be absorbed on the 
surface and results in surface run-off. Unless it is channelled elsewhere, the run-off travels overland, 
following the natural gradient of the land. Ponding occurs as the overland flow reaches natural 
depressions or blockages in the local topography.

The probability of surface water flooding should be assessed by examining the following information:

a)	 maps of surface water flood risk and reports of observed flooding incidents in and around the 
development, where available;

NOTE 1	 These are sometimes available from published media and risk management authorities, including 
for example reports required under section 19 of the Flood and Water Management Act 2010 [2]. Water 
and sewerage companies, highways authorities and local residents might also be able to provide anecdotal 
information.

b)	 a study of the site-specific and surrounding topography to identify areas that might be 
susceptible to ponding and overland flow routes. This study should include:

1)	 an assessment of the on-site run-off characteristics for a range of storm events, from the 
50% AEP to the 1% AEP design rainfall (or 0.5% AEP design rainfall in Scotland) for a range 
of storm durations, including but not limited to the critical storm duration;
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of flooding:

1)	 within the site as the floodwaters start to spill into the development;
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3)	 as the floodwaters retreat.
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following the natural gradient of the land. Ponding occurs as the overland flow reaches natural 
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a)	 maps of surface water flood risk and reports of observed flooding incidents in and around the 
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NOTE 1	 These are sometimes available from published media and risk management authorities, including 
for example reports required under section 19 of the Flood and Water Management Act 2010 [2]. Water 
and sewerage companies, highways authorities and local residents might also be able to provide anecdotal 
information.

b)	 a study of the site-specific and surrounding topography to identify areas that might be 
susceptible to ponding and overland flow routes. This study should include:

1)	 an assessment of the on-site run-off characteristics for a range of storm events, from the 
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	 4.5.3	 Surface water flooding

The increase in the probability of surface water flooding should be assessed through:

a)	 a study of the changes to topography and drainage within the site. This study should include:

1)	 an assessment of where overland flow paths might be altered or blocked;

2)	 an assessment of where areas of surface water ponding or existing ditches might be lost, 
resulting in the displacement of water to other areas; and

b)	 a study of the changes in the rates and volume of run-off as a result of the proposed 
development. This study should include an assessment of the changes to the permeability and 
topography of the local catchment area for a range of storm events.

	 4.5.4	 Groundwater flooding

The increase in the probability of groundwater flooding should be assessed through a study of the 
changes to sub-surface flow paths as a result of underground structures (e.g. basements and piling).

	 4.6	 The impact of climate change

An assessment should be carried out of the potential impact that changes to the climate might have 
upon the risk of flooding. This assessment should cover changes to the risk of tidal, fluvial and/or 
surface water flooding that might occur over the lifetime of the proposed development and should 
examine on-site and off-site impacts.

The assessment of the impact of climate change should be used for developing flood management 
measures, in accordance with Clause 5.

NOTE	 An assessment of the possible impact of climate change is given in guidance issued by the 
environmental regulators.

	 4.7	 The consequence of flooding

COMMENTARY ON 4.7

The recommendations given in 4.4 and 4.5 cover the probability of flooding and the characteristics of 
the floodwaters. To fully ascertain the flood risk to a development, or changes to the risk of flooding 
elsewhere as a result of the proposed development, it is important to assess the consequences of flooding 
to people, infrastructure and the environment.

Effective flood management measures conforming to Clause 5 should be implemented to reduce the 
potential consequences of flooding by minimizing the damage that is sustained to property as a result 
of flooding, to help safeguard inhabitants within the development during a flooding event and, where 
practicable, to maintain access to all areas by emergency services during flooding conditions.

	 5	 Managing the risk of flooding

	 5.1	 A risk-based approach for managing flood risk within a development

A sequential, risk-based approach should be taken to managing flood risk within a development. 
Each stage in this hierarchical process should be completed before moving onto the next. The stages 
should be completed as follows.

•	 Stage 1 – Assessing and understanding the flood risk. The first stage in this approach is to assess 
and understand the risk that is posed by flooding, in accordance with Clause 4. Until a sound 
understanding of the variation in flood risk across the development site (and the surrounding 
area) has been achieved, it is not practicable to plan to avoid and manage the risk.
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•	 Stage 2 – Avoiding the risk. Having assessed and understood the risk of flooding, the next stage 
is to avoid the risk (see 5.2), where practicable. Developers should avoid building within flood 
affected areas of their site (see 5.2).

•	 Stage 3 – Substitution. Where flood risk cannot be avoided completely then the consequence 
of flooding within the development should be managed through substitution. This could 
include substituting land uses for ones that are less vulnerable to flooding, or orientating the 
development within the site so that more vulnerable uses are situated in areas that are least 
likely to flood frequently and/or to a significant depth, in accordance with 5.3.

•	 Stage 4 – Land raising, flood control/surface water management incorporation. Where the flood 
risk cannot be managed completely through development location, land raising, flood control 
and surface water management infrastructure should be incorporated into the development, 
including (for example) SuDS, overland flow pathways or flood barriers in accordance with 5.4.

•	 Stage 5 – Resistant/resilient building techniques. As a final measure after stages 1 to 4 have 
been exhausted, the risk of flooding should be mitigated by adopting resistant and/or resilient 
building techniques to minimize the damage and disruption that is caused by flooding in 
accordance with 5.5.

•	 Stage 6 – Safety. The safety of occupants in the event of flooding should be taken into account in 
accordance with 5.7 for any residual risks.

	 5.2	 Avoidance

Wherever practicable, development should be avoided in areas that are susceptible to flooding.

NOTE 1	 This might involve reducing the developable area of the site, and restricting development to elevated areas 
of the site that are not susceptible to flooding.

NOTE 2	 Although raising the level of the development above flood level can be deemed to be a form of avoidance, in 
this document it is taken as a form of flood control (see 5.4.2).

	 5.3	 Substitution

	 5.3.1	 Appropriate development and land uses

The proposed layout of development and associated land uses should be appropriate to the 
identified flood risk.

Users of this document should consult the current planning policies for their development area to 
identify various building and land uses in terms of their vulnerability and whether or not these are 
likely to be appropriate.

NOTE	 The potential impact of a flooding event might increase if vulnerable members of the community, or 
critical infrastructure needed by the wider community, are situated in areas that are known to be at risk.

	 5.3.2	 Site layout within an area without raised flood risk management infrastructure

The layout of the site should be in accordance with the following hierarchy:

a)	 all development should be situated outside of the flood affected area;

b)	 where a) is not practicable, buildings, utilities and access routes should be situated outside of the 
flood affected area, restricting only landscaping to areas at risk of flooding;

c)	 where b) is not practicable, buildings, utilities and access routes should be situated in areas of 
the site that are at the lowest risk of flooding; and

d)	 where c) is not practicable, the design measures set out in 5.4 to 5.5 should be integrated into 
the development to mitigate the risk of flooding.
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One of the Lead Local Flood Authorities core responsibilities is to investigate significant local flooding incidents
and publish the results of such investigations. Local Govt. Guidance notes that the British Standards Institute
has developed a ‘BSI Standard [BS 85600:2017] ‘Post-event flood assessments – Guidance on investigating
flooding incidents’, which deals with post-event flood assessment.

With regard to flood risk assessment, the appellant notes that the BSI is also publishes ‘BSI Standard (BS
8533:2017) Assessing and Managing Flood Risk in Development - Code of Practice’. The standard details
established best practice in the determination of flood risk.

Extracts of BS 8533:2017 are shown below for the propose of illustrating to the Inspector that rigorous
procedures for the assessment of flood risk to a development site are well established and should have be
followed by the LPA in its determination of flood risk to the appeal site. Instead it relied solely upon it’s own
interpretation of risk, based on it’s own simplistic misunderstanding of the purpose of Local Flood Risk Zones;
which as we a have previously discussed in our Statement of Case (Para 59), in the words of the LPA’s own
uFMfSW maps, which delineate the Local Flood Risk Zones themselves, at 6.4.11 says: “It should be noted
that the uFMfSW [Updated Flood Map for Surface Water] should not be used on a site-specific basis due to
the limitations of the modelling, but instead should be used as a guide for potential risk.”

BS 8533:2017 Assessing and Managing Flood Risk in Development - Code of Practice.
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