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Flood Risk Assessment
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Introduction

As part of the planning requirements for the development at Baileys Lane, Halewood a site-specific
flood risk assessment has been prepared to ensure the flood risk is appropriately considered to
protect people and the property from flooding.

The development boundary, Figure 1, is 0.30 hectares and situated within Flood Zone 1 as defined
by the Environment Agency.

The National Planning Policy Framework (NPPF) Paragraph 170 seeks to promote development in
areas at low risk of flooding and to reduce the flood risk resulting from development. This
assessment will demonstrate that all sources of flooding have been considered, and that
development of the site is appropriate.

The existing site was previously a farm with 3 existing buildings. The site also includes existing hard
paved areas. The site is therefore considered a brownfield site.

The proposed site is to be developed with 2 of the existing buildings being renovated and extensions
added and 1 is to be demolished and replaced. A new 2 story building is also proposed to be
constructed. Associated residential parking and access road are also proposed. The proposed site
plan is provided in Appendix A for reference.

The development site is located along Baileys Lane in Halewood. The location data for the site is:

Post Code: L26 OTY

Grid Reference: SJ 45406 85388

Coordinates: X: 345406 Y: 385388

Latitude: 53°21'45"N Longitude: 002°49'19"W
What3Words: gloves.songbird.maple

Table 1 — Location details

Development
Boundary

Figure 1: Site Boundary
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1.7

2.1

2.2

Flood risk information for planning has been obtained from the Environment Agency (EA) website
and is provided in Appendix B. The EA data confirms the site falls within Flood Zone 1.

Key

Flood zone2 Floodzone 3

Figure 2: Environment Agency Flood Map for Planning

Planning Context

The National Planning Policy Framework expects local planning authorities to protect people and
property from flooding. In fulfilling their duty local planning authorities are to ensure the following
steps are assessed prior to granting planning permission:

Assess flood risk

The LPA must undertake a Strategic Flood Risk Assessment to inform the local plan and identify
development sites that are in areas of low flood risk.

Sites greater than 1 hectare or in areas of flood risk must have a Site-Specific Flood Risk
Assessment prepared.

Avoid flood risk

The LPA should apply the sequential test to, as far as practicable, locate development sites in area
at the least risk of flooding, and if required carry out the exception test.

Manage and mitigate flood risk

Where alternative sites are not available the LPA should ensure that development is flood resilient
and resistant, safe for the users over the development’s lifetime and will not increase overall flood
risk.

LPAs and developers should manage flood risk through the inclusion of sustainable drainage
techniques.

There is no general statutory duty on the Government to protect land or property against flooding.
However, the Government recognises the need for action to be taken to safeguard the wider social
and economic wellbeing of the country.

2|Page

-"[- SUtCIiﬁe www.sutcliffe.co.uk



34494-SUT-ZZ-00-RP-C-0001 Baileys Lane, Halewood

2.3.
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Landowners have the primary responsibility for safeguarding their land and others property against
natural hazards such as flooding. Individual property owners and users are also responsible for
managing the drainage of their land in such a way as to prevent, as far as is reasonably practicable,
adverse impacts on neighbouring land.

Those proposing development are responsible for:

Demonstrating that it is consistent with the NPPF.
Providing an assessment of:

Whether any proposed development is likely to be affected by flooding from any source.
Whether it will increase flood risk elsewhere.
The measures to deal with these effects and risks.

Satisfying the local planning authority that any flood risk to the development or additional risk arising
from the proposal will be successfully managed with the minimum environmental effect.

Designs which reduce flood risk to the development and elsewhere, by incorporating sustainable
drainage systems and where necessary flood resilience measures.

Identifying opportunities to reduce flood risk, enhance biodiversity and amenity and seek collective
solutions to managing flood risk.

Catchment/Site Description

The topography of the site generally slopes from south to north. The maximum elevation is
14.67mAOD, the minimum elevation is 12.86mAOD. The topographic survey is included within the
appendix A for reference.

A review of grid reference finder confirms there is the Ditton Brook approximately 1.4km east from
the development site, an extract of the Map is in Figure 3.
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Figure 3: Existing Watercourse. (Source: Google Maps)

The British Geological Survey (BGS) Geology of Britain viewer defines the bedrock geology as
Kinnerton Sandstone Formation - Sandstone. Superficial deposits are noted as Till, Devensian -
Diamicton.

The National Soils Resources Institute, through the Soilscapes web viewer, identify the soil type as
Soilscape 18, Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey soils.
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Flood Risk Assessment

The National Planning Policy Framework (NPPF) seeks to promote development in areas at low risk
of flooding and to reduce the flood risk resulting from development. The purpose of this site-specific
flood risk assessment is to demonstrate that the site can be considered to fall within an area of low
annual probability and assess the risk to the site from all sources of flooding.

The planning flood maps from the Environment Agency confirm that the site is in Flood Zone 1 due
to the low risk posed by sea or river or surface water flooding.

According to the NPPF Annex 3 : Flood risk vulnerability classification building residential use is
classed as ‘more vunerable’.

A review of Table 3 of the NPPF Technical guide indicates that an exception test is not required for
areas classed as more vulnerable that fall within Flood Zone 1.

Flood risk Essential Water Highly More Less
vulnerability infrastructure | compatible | vulnerable | vulnerable | vulnerable
classification
(see table 2)
Zone 1 v v v v v
Zone 2 v v Exception v v
= Test
m -
E required
» | Zone 3a Exception v x Exception v
b Test required Test
° required
2 | Zone 3b Exception v * * x
B | functional | Test required
9 | floodplain
i
Key: v Development is appropriate.
* Development should not be permitted.

Figure 4: Table 3 from the NPPF Technical Guide illustrating site classification.

Sources of Flooding

Flooding is a natural hazard and can happen at any time in a wide variety of locations. There are
several forms of flooding, which present a range of different risks. The speed of inundation and the
duration of different forms of flooding vary greatly. With climate change, the frequency, patterns, and
severity of flooding are forecast to change and become more damaging.

The limits of flood risk areas cannot be defined precisely because floods with similar probability can
arise from different combinations of weather, sources, rainfall patterns, local topography, and
patterns of development.

Every flood will have different consequences on people, property and the environment and depends
on the land use.
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Flooding from the River and the Sea

Flooding from rivers or the sea is classed as a very low/no risk for the development site as seen in
Figure 5 as it is not situated near a sea or river.

Key

Floodzone2 Floodzone 3

Figure 5: Environment Agency Flood Map - Extents of Flooding from Rivers or the Sea

Flooding from Surface Water

Flooding from surface water may occur in times of intense rainfall at a local site level as any drainage
system may not be able to disperse the rainfall quickly enough. Surface flooding occurs when both
the natural interception capacity of the ground is exceeded and the capacity of inlets to the drainage
system are exceeded.

The Environment Agency provides surface water flood maps for the high (greater than 3.3% AEP),
medium (1% AEP) and low (0.1% AEP) risk scenarios. All the surface water flood maps from the
Environment Agency website are provided in Appendix B for reference, although the low-risk
scenario is generally considered above the design return period.

The Environment Agency cautions that due to the limitations within the model (single drainage rate,
national level modelling, LiDAR data etc.) the surface water flood maps do not provide a definitive
risk of surface water flooding at the plot level. This assessment reflects the current scenario and
provides an indication of the potential surface water flood risk in the absence of drainage network
designed to facilitate the proposed development through the management of surface water.

The extent of surface water flooding, Figure 6, indicates that there is a very low risk of surface water
flooding occurring within the site boundary. The surface water flood risk is shown occurring to the
front of the site to the west. The flooding is constrained to around the existing building and only
occurs for the 0.1% AEP event.

The surface water flooding for the 0.1% AEP event is noted being less than 300mm on the
Environment Agency Low Risk Surface Water Flood Map, Appendix B.
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Figure 6: Environment Agency Extent of Surface Water Flooding Map

The risk of surface water flooding to the development can be mitigated by ensuring the surface water
management network safely manages rainfall events to the required standard. Also, a careful
consideration of finished floor levels for the new developments is made during the design of proposed
site levels.

Following implementation of the mitigation measures the risk of surface water flooding to the site can
be considered to be low.

Flooding from Sewers

Flooding from the sewers occurs when surcharging during periods of excess flow breaks ground,
typically at manholes or road gullies. The proposed development is not likely to increase the risk
posed by sewer flooding as the surface water runoff, a primary cause of sewer surcharging, from the
site is to be managed in accordance with the requirements of the NPPF and LLFA.

The development area is proposed to connect into the culverted watercourse along Baileys Lane. A
new connection is to be made. The foul drainage will connect into the combined public sewer along
Baileys Lane. An extract from the public sewer record is shown in Figure 7.

Drainage for the proposed development will be designed to current best practice for the foul sewers
using Approved Document H. Where new surface water drainage for the site is proposed it shall be
designed to cater for the 100-year plus climate change event in accordance with current guidance
and will incorporate long-term storage and SuDS as appropriate.

As the public sewers are operated and maintained by United Utilities and the proposed drainage
within the site will be designed to the current requirements of the LLFA the site can be considered at
low risk of sewer flooding.
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g

Figure 7: United Utilities Sewer Record Extract.

Flooding from Infrastructure

Flooding from infrastructure occurs when canals, dams or other manmade structures capacity is
exceeded, or fail. The Environment Agency Flood Map for Planning confirms the site is not within a
flood risk area for a reservoir and the site is not located near canals.

There is no risk of flooding associated with infrastructure failure.
Flooding from Groundwater

The Knowsley Council Flood risk management strategy document confirms, ‘the computer models
covering the Knowsley area only indicate minimal groundwater level rise over the next few years.
For Merseyside Basin in general, groundwater levels are known to be rising due to a decline in water
abstractions for industrial use. This is likely to increase future flood risk in the low-lying parts of these
areas.’

The site has sufficient topographic relief for groundwater emergence not to cause a significant risk.

There are no other sources of flooding that affect the site. Overall flood risk to the proposed
development can be considered low.

Climate Change

Paragraph 162 of the National Planning Policy Framework (NPPF) requires that plans should take a
proactive approach to mitigating and adapting to climate change.

S5 Sutcliffe
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Paragraph 181 of the NPPF requires all plans to adopt a sequential risk-based approach taking into
account all sources of flood risk and future impacts of climate change.

To appropriately mitigate the increased flood risk caused by climate change the Government has
published guidance (https://www.gov.uk/quidance/flood-risk-assessments-climate-change-
allowances) related to the appropriate climate change allowances.

3.3% Annual Exceedance Rainfall Event

Epoch Central Allowance  Upper End Allowance
2050s 20% 35%

2070s 30% 40%

1% Annual Exceedance Rainfall Event

Epoch Central Allowance Upper End Allowance
2050s 25% 40%

2070s 30% 45%

Table 1: Climate Change Allowances (Lower Mersey).

For development with a lifetime between 2061 and 2125 the 2070s epoch data should be used.

To mitigate the impact of climate change on the development the upper end allowances should be
considered for both the 1% and 3.3% annual exceedance probability events and the development
should be design for the 1% annual exceedance probability event so that there is:

No increased flooding elsewhere.
And the development is safe from surface water flooding.

Where new surface water drainage is proposed an allowance for climate change shall be included to
mitigate the risk.

Emergency Access/Escape

With flood risk to the site considered low and the area being within a flood zone 1 for sea and rivers,
there is no requirement for an emergency access or escape routes.

Flood Risk Summary and Conclusion

From the above assessment of flood risk, it has been established that the development site is entirely
within Flood Zone 1 for river and sea flooding.

Surface water flood risk can be mitigated through careful consideration of finished floor levels and
implementation of a SuDS drainage scheme that helps to manage runoff from the development.

Proposed surface water and foul water drainage will connect into an existing culvert and an existing
combined sewer along Baileys Lane to the west of the site.

The surface water drainage network will be designed taking climate change into consideration and to
help ensure the development is safe for its lifetime.

The development currently discharges surface water off site unrestricted, this will changed to reduce
peak flows to greenfield run off rates therefore reducing flood risk to this development, and reducing
the risk of flooding off site.
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Surface Water Drainage Strategy
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Policy Context

The LLFA expect the surface water management strategy to comply with:
Paragraph 80 of the Planning Practice Guidance (PPG);
Paragraph 175 of the National Planning Policy Framework; and

Standards 2, 3, 4, 5, 6, 7, 8 and 9 of the Non-Statutory Technical Standards for Sustainable Drainage
(March 2015).

Paragraph 56 of the Planning Practice Guide requires that surface water from development be
discharged in line discharge hierarchy:

Infiltrate into the ground close to source.

Discharge runoff to a surface water body.

Discharge runoff to a surface water sewer, highway drain or other surface water drainage system.
Discharge to a combined sewer.

The implementation of the hierarchy will be discussed in greater detail in Section 11.

Paragraph 175 of the National Planning Policy requires major developments to incorporate
sustainable drainage systems unless there is clear evidence that their inclusion would be
inappropriate. Sustainable drainage systems should:

Take account of advice from the LLFA.

Have appropriate proposed minimum operational standards.

Have maintenance arrangements in place to ensure an acceptable standard of operation for the
lifetime of the development; and

Where possible, provide multifunctional benefits.

Standards 2, 3, 4, 5, 6, 7, 8 and 9 of the Non-Statutory Technical Standards for Sustainable Drainage
System (2015) are:

S2 requires, for greenfield developments, the peak runoff rate from the development to any highway
drain, sewer, or surface water body for the 1 in 1-year rainfall event and the 1 in 100-year rainfall
event should never exceed the peak greenfield runoff rate for the same event.

S3 requires for sites that were previously developed the peak runoff rate from the development to
any drain, sewer or surface water body for the 1 in 1 year rainfall event and the 1 in 100 year rainfall
event must be as close as reasonably practicable to the greenfield runoff rate from the development
for the same rainfall event, but should never exceed the rate of discharge from the development prior
to redevelopment for that event.
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S4 requires, where reasonably practicable, for greenfield development, the runoff volume from the
development to any highway drain, sewer, or surface water body in the 1 in 100-year, 6-hour rainfall
event should never exceed the greenfield runoff volume for the same event.

S5 where reasonably practicable, for developments which have been previously developed, the
runoff volume from the development to any highway drain, sewer or surface water body in the 1 in
100 year, 6 hour rainfall event must be constrained to a value as close as is reasonably practicable
to the greenfield runoff volume for the same event, but should never exceed the runoff volume from
the development site prior to redevelopment for that event.

S6 where it is not reasonably practicable to constrain the volume of runoff to any drain, sewer or
surface water body in accordance with S4 or S5 above, the runoff volume must be discharged at a
rate that does not adversely affect flood risk.

S7 requires the drainage system be designed so that, unless an area is designated to hold and/or
convey water as part of the design, flooding does not occur on any part of the site for a 1 in 30-year
rainfall event.

S8 requires the drainage system to be designed so that, unless an area is designated to hold and/or
convey water as part of the design, flooding does not occur during a 1 in 100-year rainfall event in
any part of: a building (including a basement); or in any utility plant susceptible to water (e.g. pumping
station or electricity substation) within the development.

S9 requires the design of the site must ensure that, so far as is reasonably practicable, flows resulting
from rainfall exceeding a 1 in 100-year rainfall event are managed in exceedance routes that
minimise the risks to people and property.

The requirements of the local and national policy will be addressed by the proposed site layout and
proposed drainage system, discussed in detail in Sections 9 and 11.

Existing Drainage

Compliance with policy begins with a review of the existing site and its drainage characteristics.

As discussed within the flood risk assessment, the development site is considered to have a
brownfield land classification as it falls within an area with existing hardstanding area and buildings
which will be renovated as part of the development, these are assumed to have existing drainage
networks serving them however a drainage survey has not been completed to this date.

The nearest watercourse to the development is the Ditton Brook approximately 1.4km east of the
development site.

The site topography directs runoff to the north.

The standard S3 of the Non-Statutory Technical Standards for Sustainable Drainage requires that
surface water runoff from development sites be as close as reasonably practicable to brownfield
rates but should never exceed the previously developed rates.

Proposed Site Layout

The proposed site layout is influenced by retained infrastructure and residential accommodation
surrounding the development site.

Proposed site levels reflect the existing topography with the site falling gently towards the north.

The proposed FFL for the new buildings are 150mm above proposed ground levels.

10|Page

-" SUtCIiﬁe www.sutcliffe.co.uk



34494-SUT-ZZ-00-RP-C-0001 Baileys Lane, Halewood

10

10.1

11

11.21

11.2.2

11.2.3

11.3.1

11.3.2

11.5.1

11.6

11.9

Urban Creep

Urban creep is not applied to this type of development.

Proposed Surface Water Drainage

Planning policy requires that the proposed network manage surface water runoff in line with the
discharge hierarchy noted in Section 7.

The first level of the hierarchy requires that infiltration solutions be considered for the management
of surface water runoff.

Infiltration systems can take the form of soakaways, detention ponds, permeable pavements, bio-
retention areas etc.

The Soilscapes viewer identified the general area as Soilscape 18, Slowly permeable seasonally wet
slightly acid but base-rich loamy and clayey soils.

Infiltration testing has not been carried out on the proposed development site but the soilscape
classification confirms that the use of soakaways is not likely a viable solution for the management
of surface water from the development. Infiltration testing to BRE365 shall be carried out to confirm
viability.

The second tier of the hierarchy requires surface water to be discharged to a surface water body.

A review of the area surrounding the site and correspondence with United Utilities have confirmed
that there is a culverted watercourses along Bailey’s Lane which they have requested for us to
explore a connection too.

As it is a watercourse, we have contacted the LLFA but are yet to receive a response regarding a
connection or an acceptable discharge rate. The site is to be drainage in accordance with the LLFA
requirements when received.

The third tier of the hierarchy requires surface water to runoff to a surface water sewer; highway drain
or other surface water drainage system.

The fourth tier requires surface water to be discharged to a combined sewer.

With the surface water sewer discharging to the culverted watercourse, it is considered that the
surface water is managed at level two of the discharge hierarchy.

Details of the proposed drainage strategy are presented on the proposed drainage plans in Appendix
A.

The proposed drainage networks will require flow controls and attenuation, to achieve the required
discharge rate and manage surface water to mitigate the flood risk stemming from the development,
prior to discharging to the culverted watercourse from the proposed surface water sewer within the
site.

Attenuation is provided in the form of a cellular tank and permeable paving prior to controlling
discharge to the existing culverted watercourse via a vortex control.

The proposed surface water network will satisfy the required design standards for all events up to
and including the 100 year plus 45% climate change event.

1M|Page

-" SUtCIiﬁe www.sutcliffe.co.uk



34494-SUT-ZZ-00-RP-C-0001 Baileys Lane, Halewood

11.10

12

121

12.2

12.3

12.4

13

13.1

13.2

14

14.1

15

15.1

15.2

15.3

15.4

The proposed surface water drainage network can be considered to fulfil the policy requirements as
far as practicable.

Water Quality

Water quality guidance is set out in Chapter 26 of the SuDS Manual (CIRIA C753). For the
anticipated hazards the simple index approach is suitable.

Pollution hazard indices for the simple index approach are provided in Table 26.2 of the SuDS
Manual. The development site primarily consists of roofs and residential parking areas. The pollution
hazard from these land use classifications can be considered very low.

Suspended solids from the surface runoff will be managed through the use of trapped gullies and a
sump, prior to the outfall, which will allow suspended solids to settle out. Permeable paving is to be
used as a method to improve water quality. Permeable paving helps to remove hydrocarbons and
solids to improve the overall water quality during its storage time within the paving.

Swales are also to be used to further remove solids and sediments and slow the flow within the
drainage system.

Proposed Foul Water Network

The proposed foul water network will be designed in accordance with the requirement of Approved
Document H.

The anticipated connection point is to the west of the site into the 300mm combined sewer within
Baileys Lane at an unrestricted rate as advised by United Utilities.

Maintenance and Management

The proposed private drainage network will be managed by the building management company.

The piped network, attenuation and flow control will be maintained in accordance with the building
management company processes.

Surface Water Management summary and Conclusion

The proposed drainage network manages surface water runoff up to the 100-year plus 45% climate
event.

Long-term storage is provided within permeable paving and cellular storage systems, and the runoff
rates are controlled to comply with standards S3 and S5 of the Non-Statutory Technical Standards
for Sustainable Drainage Systems, as far as practicable, through the inclusion of flow controls in
accordance with CIRIA C753.

The surface water discharge rate is controlled in line with the requirements of the Statutory
Undertaker and the LLFA.

The proposed drainage network includes SuDS as far as practicable given the layout of the site and
constraints set by the existing infrastructure.

12|Page

-" SUtCIiﬁe www.sutcliffe.co.uk



34494-SUT-ZZ-00-RP-C-0001 Baileys Lane, Halewood

15.5 Through the implementation of the proposed drainage strategy the site will not increase flooding
within or downstream of the catchment including an allowance for climate change.

15.6 The proposed drainage network is considered to satisfy the requirement of local and national
planning policy.
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16 Appendix A — Proposed Drawings/Topographic Survey
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Appendix B — Environmental Agency Data
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	Flood Risk Assessment
	1 Introduction
	1.1 As part of the planning requirements for the development at Baileys Lane, Halewood a site-specific flood risk assessment has been prepared to ensure the flood risk is appropriately considered to protect people and the property from flooding.
	1.2 The development boundary, Figure 1, is 0.30 hectares and situated within Flood Zone 1 as defined by the Environment Agency.
	1.3 The National Planning Policy Framework (NPPF) Paragraph 170 seeks to promote development in areas at low risk of flooding and to reduce the flood risk resulting from development.  This assessment will demonstrate that all sources of flooding have ...
	1.4 The existing site was previously a farm with 3 existing buildings. The site also includes existing hard paved areas. The site is therefore considered a brownfield site.
	1.5 The proposed site is to be developed with 2 of the existing buildings being renovated and extensions added and 1 is to be demolished and replaced. A new 2 story building is also proposed to be constructed. Associated residential parking and access...
	1.6 The development site is located along Baileys Lane in Halewood. The location data for the site is:
	1.7 Flood risk information for planning has been obtained from the Environment Agency (EA) website and is provided in Appendix B. The EA data confirms the site falls within Flood Zone 1.
	Figure 2: Environment Agency Flood Map for Planning

	2 Planning Context
	3 Catchment/Site Description
	3.1 The topography of the site generally slopes from south to north.  The maximum elevation is 14.67mAOD, the minimum elevation is 12.86mAOD. The topographic survey is included within the appendix A for reference.
	3.2 A review of grid reference finder confirms there is the Ditton Brook approximately 1.4km east from the development site, an extract of the Map is in Figure 3.
	Figure 3: Existing Watercourse. (Source: Google Maps)
	3.3 The British Geological Survey (BGS) Geology of Britain viewer defines the bedrock geology as Kinnerton Sandstone Formation - Sandstone. Superficial deposits are noted as Till, Devensian - Diamicton.
	3.4 The National Soils Resources Institute, through the Soilscapes web viewer, identify the soil type as Soilscape 18, Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey soils.
	3.5 Flood Risk Assessment
	3.5.1 The National Planning Policy Framework (NPPF) seeks to promote development in areas at low risk of flooding and to reduce the flood risk resulting from development.  The purpose of this site-specific flood risk assessment is to demonstrate that ...
	3.5.2 The planning flood maps from the Environment Agency confirm that the site is in Flood Zone 1 due to the low risk posed by sea or river or surface water flooding.
	3.5.3 According to the NPPF Annex 3 : Flood risk vulnerability classification building residential use is classed as ‘more vunerable’.
	3.5.4 A review of Table 3 of the NPPF Technical guide indicates that an exception test is not required for areas classed as more vulnerable that fall within Flood Zone 1.

	3.6 Sources of Flooding
	3.6.1 Flooding is a natural hazard and can happen at any time in a wide variety of locations. There are several forms of flooding, which present a range of different risks.  The speed of inundation and the duration of different forms of flooding vary ...
	3.6.2 The limits of flood risk areas cannot be defined precisely because floods with similar probability can arise from different combinations of weather, sources, rainfall patterns, local topography, and patterns of development.
	3.6.3 Every flood will have different consequences on people, property and the environment and depends on the land use.

	3.7 Flooding from the River and the Sea
	3.7.1 Flooding from rivers or the sea is classed as a very low/no risk for the development site as seen in Figure 5 as it is not situated near a sea or river.

	3.8 Flooding from Surface Water
	3.8.1 Flooding from surface water may occur in times of intense rainfall at a local site level as any drainage system may not be able to disperse the rainfall quickly enough.  Surface flooding occurs when both the natural interception capacity of the ...
	3.8.2 The Environment Agency provides surface water flood maps for the high (greater than 3.3% AEP), medium (1% AEP) and low (0.1% AEP) risk scenarios.  All the surface water flood maps from the Environment Agency website are provided in Appendix B fo...
	3.8.3 The Environment Agency cautions that due to the limitations within the model (single drainage rate, national level modelling, LiDAR data etc.) the surface water flood maps do not provide a definitive risk of surface water flooding at the plot le...
	3.8.4 The extent of surface water flooding, Figure 6, indicates that there is a very low risk of surface water flooding occurring within the site boundary. The surface water flood risk is shown occurring to the front of the site to the west. The flood...
	3.8.5 The surface water flooding for the 0.1% AEP event is noted being less than 300mm on the Environment Agency Low Risk Surface Water Flood Map, Appendix B.
	3.8.6 The risk of surface water flooding to the development can be mitigated by ensuring the surface water management network safely manages rainfall events to the required standard. Also, a careful consideration of finished floor levels for the new d...
	3.8.7 Following implementation of the mitigation measures the risk of surface water flooding to the site can be considered to be low.

	3.9 Flooding from Sewers
	3.9.1 Flooding from the sewers occurs when surcharging during periods of excess flow breaks ground, typically at manholes or road gullies. The proposed development is not likely to increase the risk posed by sewer flooding as the surface water runoff,...
	3.9.2 The development area is proposed to connect into the culverted watercourse along Baileys Lane. A new connection is to be made. The foul drainage will connect into the combined public sewer along Baileys Lane. An extract from the public sewer rec...
	3.9.3 Drainage for the proposed development will be designed to current best practice for the foul sewers using Approved Document H.  Where new surface water drainage for the site is proposed it shall be designed to cater for the 100-year plus climate...
	3.9.4 As the public sewers are operated and maintained by United Utilities and the proposed drainage within the site will be designed to the current requirements of the LLFA the site can be considered at low risk of sewer flooding.

	3.10 Flooding from Infrastructure
	3.10.1 Flooding from infrastructure occurs when canals, dams or other manmade structures capacity is exceeded, or fail.  The Environment Agency Flood Map for Planning confirms the site is not within a flood risk area for a reservoir and the site is no...
	3.10.2 There is no risk of flooding associated with infrastructure failure.

	3.11 Flooding from Groundwater
	3.11.1 The Knowsley Council Flood risk management strategy document confirms, ‘the computer models covering the Knowsley area only indicate minimal groundwater level rise over the next few years.  For Merseyside Basin in general, groundwater levels ar...
	3.11.2 The site has sufficient topographic relief for groundwater emergence not to cause a significant risk.
	3.11.3 There are no other sources of flooding that affect the site. Overall flood risk to the proposed development can be considered low.


	4 Climate Change
	4.1 Paragraph 162 of the National Planning Policy Framework (NPPF) requires that plans should take a proactive approach to mitigating and adapting to climate change.
	4.2 Paragraph 181 of the NPPF requires all plans to adopt a sequential risk-based approach taking into account all sources of flood risk and future impacts of climate change.
	4.3 To appropriately mitigate the increased flood risk caused by climate change the Government has published guidance (https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances) related to the appropriate climate change allowances.
	4.4 For development with a lifetime between 2061 and 2125 the 2070s epoch data should be used.
	4.5 To mitigate the impact of climate change on the development the upper end allowances should be considered for both the 1% and 3.3% annual exceedance probability events and the development should be design for the 1% annual exceedance probability e...
	4.5.1  No increased flooding elsewhere.
	4.5.2  And the development is safe from surface water flooding.

	4.6 Where new surface water drainage is proposed an allowance for climate change shall be included to mitigate the risk.

	5 Emergency Access/Escape
	5.1 With flood risk to the site considered low and the area being within a flood zone 1 for sea and rivers, there is no requirement for an emergency access or escape routes.

	6 Flood Risk Summary and Conclusion
	6.1 From the above assessment of flood risk, it has been established that the development site is entirely within Flood Zone 1 for river and sea flooding.
	6.2 Surface water flood risk can be mitigated through careful consideration of finished floor levels and implementation of a SuDS drainage scheme that helps to manage runoff from the development.
	6.3 Proposed surface water and foul water drainage will connect into an existing culvert and an existing combined sewer along Baileys Lane to the west of the site.
	6.4 The surface water drainage network will be designed taking climate change into consideration and to help ensure the development is safe for its lifetime.
	6.5 The development currently discharges surface water off site unrestricted, this will changed to reduce peak flows to greenfield run off rates therefore reducing flood risk to this development, and reducing the risk of flooding off site.
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