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1 INTRODUCTION

1.1 Purpose of Report

Weetwood Services Ltd (‘Weetwood') has been instructed by Wren Kitchens to prepare a Flood Risk
Assessment (FRA) report to accompany a planning application for the proposed development of land off
Falkland Way, Barton Upon Humber (“the site”).

The assessment has been undertaken in accordance with the requirements of the revised National Planning
Policy Framework (NPPF) updated on 27 July 2021 and the National Planning Practice Guidance (NPPG)
updated on 24 June 2021.

1.2 Structure of the Report

The report is structured as follows:

Section 1 Introduction and report structure

Section 2 Provides background information relating to the development site

Section 3 Presents national and local flood risk planning policy

Section 4 Assesses the potential sources of flooding to the development site

Section 5 Presents flood risk mitigation measures based on the findings of the assessment
Section 6 Presents a summary of key findings and the recommendations

1.3 Relevant Documents
The assessment has been informed by the following documents:

e Strategic Flood Risk Assessment, North and North East Lincolnshire Council, November 2020
e Local Flood Risk Management Strategy, North Lincolnshire Council, August 2016

e Humber River Basin District Flood Risk Management Plan, Environment Agency, March 2016
e The Humber Flood Risk Management Strategy, Environment Agency, March 2008

©Weetwood 1 5325/FRA/Final/v1.1/2021-12-09
www.weetwood.net
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SITE DETAILS AND PROPOSED DEVELOPMENT

Site Location

The approximately 2.55 hectare (ha) greenfield site is located to the north-east of Falkland Way at Ordnance
Survey National Grid Reference TA 039 226, as shown in Figure 1.
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© Crown Copyright 2021. All rights reserved.
Image reproduced with permission of Ordnance Survey and Ordnance Survey of Northern Ireland

Figure 1: Site Location

Proposed Development
The development proposals comprise the construction of a lorry park with ancillary car parking (Appendix A).

Although not explicitly referenced in Table 2 of the NPPG, lorry parking is expected to be classified as Less
Vulnerable to flood risk.

Surface Waterbodies in the Vicinity of the Site
The River Humber/Humber Estuary is located approximately 1.55 kilometres (km) to the north of the site.

Barton Haven flows in a westerly and then northerly direction approximately 0.36 km to the west of the site,
ultimately outfalling to the River Humber/Humber Estuary. Barton Haven is a designated ‘main river’. A
number of land drains are also located within the vicinity of the site as illustrated in Figure 2. The drains to
the south/east of the site (reference 16D and 16E) are maintained by North East Lindsey Internal Drainage
Board (IDB), whilst the remaining drains may be classified as ‘ordinary watercourses’. The topographic survey
(Appendix B) indicates that there is also an existing ditch along the northern and western boundary of the
site.

The surface waterbodies located to the north of the railway line form part of the Pasture Wharf Nature
Reserve and Waters Edge Country Park. A surface waterbody is also shown to be located approximately 0.02
km to the north-east of the site; albeit aerial photography indicates that this is predominately dry. The
balancing lake located approximately 0.34 km to the south-east of the site is associated with the existing
Wren Kitchens facility at this location.

©Weetwood 2
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Figure 2: Location of Surface Waterbodies

Ground Conditions

According to the Soilscapes soils dataset produced by the Cranfield Soil and AgriFood Institute!, soil

conditions at the site and within the surrounding area are loamy and clayey soils of coastal flats with naturally
high groundwater.

The National Geoscience Data Centre’s Single Onshore Borehole Index? holds records of three boreholes
located approximately 0.20 km to the south-west of the site. These indicate the presence of silty clay to
depths of between 2.90-3.10 m below ground level (bgl), where the trial pits end. A further two borehole
records within this vicinity present similar characteristics to 2.40 m bgl; however, this is subsequently
underlain by silty gravelly sand, which is commensurate with the closer proximity of these to a land drain.

British Geological Survey mapping of surface geology?® indicates the underlying bedrock formation comprises
Welton Chalk Formation — Chalk, overlain by Tidal Flat Deposits — Clay and Silt superficial deposits.

According to the MAGIC website* the Welton Chalk Formation — Chalk bedrock is classified as a Principal

aquifer. The site is shown to be located within a Total Catchment designated groundwater source protection
zone.

Site Levels

A topographic survey of the site has been undertaken and is provided in Appendix B. Site levels are typically
shown to be in the region of 2.70 to 3.30 metres Above Ordnance Datum (m AOD), with an elevated area on
the western boundary of the site up to 4.10 m AOD.

LiDAR data has been utilised to develop a digital terrain model of the site and surrounding area as illustrated
in Figure 3.

AW N R

www.landis.org.uk/soilscapes/
https://www.bgs.ac.uk/products/onshore/SOBI.html
http://mapapps.bgs.ac.uk/geologyofbritain/home.html
https://magic.defra.gov.uk/MagicMap.aspx
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Figure 3: Digital Terrain Model from LiDAR Data

Access and Egress

Access and egress to the site is provided via Victory Road located off Falkland Way. Levels along Victory Road
and Falkland Way are shown to be in the region of 2.80-3.10 m AOD adjacent to the site.

Flood Zone Designation

The Environment Agency Flood Map for Planning (Rivers and Sea) ° (Figure 4) indicates the site to be located
in flood zone 3. Table 1 of the NPPG defines flood zones as follows®:

* Flood zone 1: Low Probability. Land having a less than 1 in 1,000 annual probability of river or sea
flooding

* Flood zone 2: Medium Probability. Land having between a 1 in 100 and 1 in 1,000 annual probability
of river flooding or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding

* Flood zone 3a: High Probability. Land having a 1 in 100 or greater annual probability of river flooding
or a 1in 200 or greater annual probability of sea flooding

* Flood zone 3b: Functional Floodplain. Land where water has to flow or be stored in times of flood.

The flood zones shown on the flood map in the vicinity of the site are defined by the predicted extent of
flooding during the present day 1 in 100 (non-tidal rivers), 1 in 200 (tidal rivers and sea) and 1 in 1,000 (rivers
and sea) annual exceedance probability (AEP) events. The zones do not take account of the possible impacts
of climate change and consequent changes in the future probability of flooding.

Where an area benefits from formal flood defences providing a minimum standard of protection, the
defended area may be indicated as an area benefiting from flood defences. However, not all areas are shown
as such, and unless specifically indicated, the Flood Map for Planning conservatively shows land at risk of
flooding in the absence of flood defences.

5
6

https://flood-map-for-planning.service.gov.uk/
https://www.gov.uk/guidance/flood-risk-and-coastal-change#flood-zone-and-flood-risk-tables

©Weetwood 4 5325/FRA/Final/v1.1/2021-12-09
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Figure 4: Flood Map for Planning
Source: gov.uk website; Accessed: November 2021

The North Lincolnshire Strategic Flood Risk Assessment (November 2020) online maps indicate that the site
is located in ‘SFRA Flood Zone 2/3 (a) Tidal’ (Figure 5).

Legend
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I:] Flood zone 1

© Crown copyright and database rights 2019 Ordnance Survey 0100023560

Figure 5: Flood Map from Strategic Flood Risk Assessment
Source: North Lincolnshire Strategic Flood Risk Assessment, November 2020 — Online Maps

©Weetwood 5 5325/FRA/Final/v1.1/2021-12-09
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3.1

3.2

3.2.1

PLANNING POLICY AND GUIDANCE

National Planning Policy and Guidance

The NPPF sets out government's planning policies for England and how these are expected to be applied. The
NPPF seeks to ensure that flood risk is taken into account at all stages in the planning process and is
appropriately addressed.

Footnote 55 of the NPPF states that a site-specific flood risk assessment should be provided for all
development in flood zones 2 and 3 [whilst] in flood zone 1, an assessment should accompany all proposals
involving: sites of 1 ha or more; land which has been identified by the Environment Agency as having critical
drainage problems; land identified in a strategic flood risk assessment as being at increased flood risk in
future; or land that may be subject to other sources of flooding, where its development would introduce a
more vulnerable use.

NPPF paragraph 159 states that inappropriate development in areas at risk of flooding should be avoided by
directing development away from areas at highest risk but accepts that where development is necessary in
such areas, the development should be made safe for its lifetime without increasing flood risk elsewhere. The
policy of seeking to direct development away from areas at highest risk of flooding is implemented through
the application of the sequential test (NPPF paragraph 161).

Paragraph 162 of the NPPF states that if it is not possible for a development to be located in zones with a
lower risk of flooding, taking into account wider sustainable development objectives, the exception test may
have to be applied. The need for the exception test will depend on the flood zone of the site and the
vulnerability of the development proposed (as set out in Annex 3 of NPPF and NPPG Tables 2 and 3).

NPPF paragraph 164 states that application of the exception test for development proposals at the
application stage should be informed by a site-specific flood risk assessment. For the test to be passed it
should be demonstrated that: the development would provide wider sustainability benefits to the community
that outweigh the flood risk; and the development will be safe for its lifetime taking account of the
vulnerability of its users, without increasing flood risk elsewhere, and, where possible, will reduce flood risk
overall.

NPPF Paragraph 165 states that both elements of the exception test should be satisfied for development to
be permitted.

Local Planning Policy and Guidance

North Lincolnshire Local Plan; Publication Plan Draft, North Lincolnshire Council, October 2021

North Lincolnshire is in the process of preparing a new single Local Plan for North Lincolnshire. Once formally
adopted, it will replace the current North Lincolnshire Core Strategy and the Housing and Employment Land
Allocations Development Plan Documents (DPDs).

The following policy is relevant in respect of flood risk:

Draft DQE5: Managing Flood Risk

1. The risk and impact of flooding will be minimised through:

directing new development to areas with the lowest probability of flooding;

ensuring that all new development addresses the effective management of all sources of flood risk;
ensuring that development does not increase the risk of flooding elsewhere; and

ensuring wider environmental benefits of development in relation to flood risk.

aooae

A site-specific [FRA] should be provided for all development in Flood Zone 2 and 3. In Flood Zone 1 a FRA
should accompany all proposals for development of sites of 1 hectare or more or land which has been
identified by the Local Lead Flood Authority as having critical drainage problems or land that may be
subject to other sources of flooding where development would introduce a more vulnerable use.

©Weetwood
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3.2.2

3.3

2. The Council will support development proposals within areas at risk of flooding (flood zones 2 and 3 or at
risk as shown on the flood hazard maps in the Strategic Flood Risk Assessment), where it meets the
following prerequisites:

a. it can be demonstrated that there are no other sites available at a lower risk of flooding (i.e. that the
sequential test is passed). The sequential test will be based on a district-wide area of alternative sites
unless local circumstances relating to the catchment area for the development justify a reduced
search area, i.e. there is a specific need for the development in that location. The sequential test is
not required for sites allocated in the Local Plan, for minor development (as defined in Planning
Practice Guidance, paragraph 046 (Reference ID:7-046-20140306) or for change of use (except for a
change of use to a caravan, camping or chalet site, or to a mobile home or park home site);

b. itcan be demonstrated that the development provides wider sustainability benefits to the community
and the area, that outweigh flood risk;

c. a[FRA] has demonstrated that the development will be safe for its lifetime, taking into account
the latest guidance and allowances for climate change, without increasing flood risk elsewhere,
has integrated water management methods into the development, and incorporated mitigation
measures in line with the Standing Advice set out in the [Strategic Flood Risk Assessment],
which has been agreed between the Council and the Environment Agency;

3. All development proposals, including proposals in flood zone 1, will be permitted providing it is
demonstrated that:

c. the development incorporates appropriate mitigation so that flooding of property in and adjacent to
the development would not occur for 1% [1 in 100] annual probability event, with appropriate
allowance for climate change, and exceedance flood flow paths are taken into account;

g. thereisa management and maintenance plan for drainage and flood risk management infrastructure
where appropriate) for the lifetime of the development, which includes the implementation
arrangements for adoption by any public authority, statutory undertaker or management company
and any other arrangements to secure the operation and mitigation measures of the scheme
throughout its lifetime

Local Development Framework Core Strategy, North Lincolnshire, June 2011

The North Lincolnshire Local Development Framework Core Strategy was adopted in June 2011. ‘The
following policy is relevant in respect of flood risk:

CS19: Flood Risk

The council will support development proposals that avoid areas of current or future flood risk, and which do
not increase the risk of flooding elsewhere. This will involve a risk based sequential approach to determine the
suitability of land for development that uses the principle of locating development, where possible, on land
that has a lower flood risk, and relates land use to its vulnerability to flood. Development in areas of high flood
risk will only be permitted where it meets the following prerequisites:

1. Itcan be demonstrated that the development provides wider sustainability benefits to the community
and the area that outweigh flood risk.

2. The development should be on previously used land. If not, there must be no reasonable alternative
developable sites on previously developed land.

3. Afloodrisk assessment has demonstrated that the development will be safe, without increasing flood
risk elsewhere by integrating water management methods into development.

Legislation Originating from the European Union

The Water Framework Directive (WFD) provides a legal framework for the protection, improvement and
sustainable use of inland surface waters, groundwater, transitional waters, and coastal waters across
England, and seeks to:

©Weetwood
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e Prevent deterioration in the status of aquatic ecosystems, protect them and improve the ecological
condition of waters

e Achieve at least ‘good’ status for all waterbodies by 2015

*  Promote the sustainable use of water as a natural resource

e Conserve habitats and species that depend directly on water

e Progressively reduce or phase out the release of individual pollutants or groups of pollutants that
present a significant threat to the aquatic environment

e Progressively reduce the pollution of groundwater and prevent or limit the entry of pollutants; and

e Contribute to mitigating the effects of floods and droughts.

The WFD applies to any proposed development which has the potential to impact on a waterbody. Where
this is the case, the Environment Agency may require evidence demonstrating that the proposed
development does not compromise the aims of the WFD.

Environmental Permitting and Land Drainage Consent

Under the Environmental Permitting (England and Wales) Regulations 2016 an Environmental Permit for
Flood Risk Activities” is required from the Environment Agency for any permanent or temporary works,
including works:

* In, over or under a designated main river
e Within 8 m of the top of bank of a designated main river or of the landward toe of a flood defence (16
m if it is a tidal main river or a sea defence).

In addition, any permanent or temporary works within the floodplain of a designated main river may also
require an Environmental Permit for Flood Risk Activities. A permit is separate to and in addition to any
planning permission granted.

Land drainage consent may be required from the lead local flood authority or drainage board for work to an
ordinary watercourse.

Undertaking activities controlled by local byelaws also requires the relevant consent.

7

https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
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4 REVIEW OF FLOOD RISK
4.1 Sequential Test and Exception Test
The sequential test has been addressed by Walton & Co and is separately reported.
4.2 Historical Records of Flooding
The Environment Agency historic flood map does not provide any records of flooding at the site; however,
land to the north, beyond the railway line, was subject to flooding in December 2013 and January 1953. This
is reiterated by the North Lincolnshire Strategic Flood Risk Assessment (November 2020) online maps.
North East Lindsey IDB has advised?® that localised flooding occurred within the vicinity of the site in 2019 as
a result of the Boards watercourses being at or near bank full and thus preventing discharge from surface
water systems. The Environment Agency has advised® that the eastern half of the site was added to its ground
water flood warning area in 2020 due to the vulnerability exposed during the November 2019 Barton ground
water incident, where adjacent properties were impacted; however, since then improvements to the
drainage system have been made in collaboration by North East Lindsey IDB and Wren Kitchens.
4.3 Tidal / Coastal Flood Risk
The principal source of flood risk to the site is from the Humber Estuary.
The Environment Agency has advised!® that the existing tidal defences protecting the site consist of earth
embankments and concrete floodwalls. The defences are routinely inspected and are reported as being in
fair condition. The defences reduce the risk of flooding (at the defence) to a 5% (1 in 20) AEP.
The Environment Agency has provided the following modelled peak still water tidal levels adjacent to the site
(‘Humber Bridge’, ref: HU_0_022):
e Presentday1in 200 (2021) AEP event 5.70 m AOD
e Presentday 1in 1,000 (2021) AEP event 5.97 m AOD
e 1in 200 plus climate change (2071); higher central 6.01 m AOD
e 1in 200 plus climate change (2071); upper end 6.21 m AOD
Tidal hazard mapping has been undertaken by the Environment Agency.
The modelled outputs (Appendix C) indicate that no flooding of the site would be expected in a 1 in 200
(2006) and 1in 1,000 (2006) AEP overtopping event. In a 1 in 200 plus climate change (2115) AEP overtopping
event flooding of the site would be expected with depths of greater than 1.60 m and velocities between 0.3-
2.5 m/s. Such conditions are also expected on Victory Way and Falkland Way within the vicinity of the site.
Ina 1in 200 (2006) and 1 in 1,000 (2006) AEP breach event (refer to Appendix D) some flooding of the site
would be expected up to a depth and velocity of 0.5 m and 0.3 m/s respectively; however, parts of the central
area of the site are shown to remain dry. In a 1 in 200 plus climate change (2115) AEP breach event flood
depths of between 0.5-1.6+ m may be expected, with velocities typically up to 0.3 m/s (with an area of 0.3-
1.0 m/s). Again, similar conditions are also expected on Victory Way and Falkland Way within the vicinity of
the site.
4.4 Fluvial Flood Risk
The Environment Agency has advised!! that the site is not at risk of fluvial flooding from main rivers.
8  Email from North East Lindsey IDB dated 22 October 2021
°  Email from the Environment Agency dated 5 November 2021
10 Reference: CCN-2021-238087, 4 November 2021
11 Refer to Footnote 10
©Weetwood 9 5325/FRA/Final/v1.1/2021-12-09
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As detailed in Section 2.3, there are a number of land drains located within the vicinity of the site, which are
maintained by North Lincolnshire Council (as lead local flood authority) and North East Lindsey IDB. No
modelled information is available for these watercourses; however, the Flood Risk from Surface Water map

(Figure 6) may be utilised to assess the risk of flooding from such sources. This indicates that the site is not a
risk of flooding from land drains.

4.5 Flood Risk from Surface Water

The Flood Risk from Surface Water map (Figure 6) indicates that the site is at ‘Very Low’ risk of flooding from
surface water, with some small areas of isolated ‘Low’ risk which represent localised depressions within the
site topography. Victory Way and Falkland Way are shown to be at ‘Low’ risk within the vicinity of the site,
with potential depths and velocities expected to be between 300-900 mm and 0.25 m/s respectively;
however, this is only shown to be over a relatively short section of the road (refer to Figure 7). This is
reiterated by the North Lincolnshire Strategic Flood Risk Assessment (November 2020) online maps.
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Figure 6: Flood Risk from Surface Water
Source: gov.uk website; Accessed: November 2021
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Figure 7: Flood Risk from Surface Water — Depth and Velocity ‘Low Risk’ Scenario
Source: gov.uk website; Accessed: November 2021
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4.6 Flood Risk from Reservoirs, Canals and Other Artificial Sources

There are no canals located within the immediate vicinity of the site. The Flood Risk from Reservoirs map
indicates that the site is not at risk of flooding from such sources. The site is therefore not assessed to be at
risk of flooding from reservoirs or canals.

As detailed in Section 2.3, there are existing surface waterbodies located to the north of the railway line,
which form part of the Pasture Wharf Nature Reserve and Waters Edge Country Park. A surface waterbody is
also shown to be located approximately 0.02 km to the north-east of the site and a balancing lake
approximately 0.34 km to the south-east of the site associated with the existing Wren Kitchens facility at this
location.

LiDAR data (Figure 3) indicates that the area of land immediately to the north-east of the site is typically at a
level below 2.60 m AOD. With existing site levels along the northern/north-eastern boundary of the site
typically above 2.90 m AOD this is not expected to pose a risk of flooding to the site. Furthermore, aerial
photography indicates that this is predominately dry.

In accordance with technical guidance, the Wren Kitchens balancing lake to the south-east of the site should
have been designed to ensure no impact on flood risk elsewhere in up to a 1 in 100 plus climate change AEP
event. As such, this is not expected to pose a risk of flooding to the site.

The elevated nature of the railway line (typically above 3.90 m AOD according to LiDAR data) would also be
expected to prevent any risk of flooding to the site from the surface water bodies located in the lower-lying
area to the north of this.

4.7 Flood Risk from Groundwater

As detailed in Section 2.4 ground conditions at the site comprise clayey soils of coastal flats with naturally
high groundwater. However, the JBA Groundwater Flood Risk Indicator map indicates that the site is at a
negligible risk of flooding from this source. The mapping is for a 1 in 100 groundwater flooding event.

The Environment Agency has advised (refer to Section 4.2) that the eastern half of the site was added to its
ground water flood warning area in 2020 due to the vulnerability exposed during the November 2019 Barton
ground water incident. This is understood to have resulted from the local watercourses being at or near bank
full and thus preventing discharge from surface water systems. Improvements have since been made to the
drainage system within the area.

©Weetwood 11 5325/FRA/Final/v1.1/2021-12-09
www.weetwood.net



Land off Falkland Way, Barton Upon Humber, North Lincolnshire, DN18 5RP w eetwood
Flood Risk Assessment

Development ¢ Planning *  €nvironment

5 FLOOD RISK MITIGATION MEASURES

Given the proposed use of the site as a lorry park, and the requirement to allow level access from the existing
road infrastructure, it is not feasible to raise the site to mitigate the risk of flooding from the River
Humber/Humber Estuary.

The primary focus will therefore be the implementation of an appropriate flood warning and evacuation plan,
which would be prepared in consultation with the North Lincolnshire Council emergency planning team. The
objectives of the plan would be to reduce the risk to property and life by ensuring that all users of the site
are aware of the potential risk of flooding and the procedures that should be implemented in the event that
flooding is expected or has occurred.

This would be achieved by:

e Setting out the measures that would need to be taken if flooding is forecast (including evacuation of
the site), during flooding and following an ‘all-clear’ notification;

e Summarising the roles and responsibilities for flood response and management; and

* Describing how flood warnings are issued, flood warning codes and what they mean, and other sources
of flood information

The site is included in an Environment Agency flood alert and warning area. This provides the opportunity for
the relevant response procedures set out in the Flood Plan to be invoked in response to receipt of a flood
warning from the Environment Agency.

5.1 Flood Risk Elsewhere

The Environment Agency has confirmed the provision of compensatory storage is not required as this is a
coastal location at tidal risk. No significant land reprofiling is proposed as part of the proposed development
(with the exception of a localised earthworks exercise to generate a fall for drainage of the site), as such this
would not be expected to impact flood flow routes and thus displace floodwater to third parties.
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6 SUMMARY AND RECOMMENDATIONS

This report has been prepared on behalf of Wren Kitchens and relates to the proposed development of a site
located off Falkland Way, Barton Upon Humber.

According to the Flood Map for Planning the proposed development site is located within flood zone 3.
The sequential test has been addressed by Walton & Co and is separately reported.

Tidal hazard mapping undertaken by the Environment Agency indicates that no flooding of the site would be
expected in a 1 in 200 (2006) and 1 in 1,000 (2006) AEP overtopping event. However, when allowing for
climate change and in the event of a breach of tidal defences flooding of the site would be expected with
depths exceeding 1.6 m.

The site is assessed as not being at risk of flooding from fluvial sources, reservoirs, canals or other artificial
sources and groundwater. However, there may be a residual risk associated with the capacity of the local
drainage system.

The Flood Risk from Surface Water map indicates that the site is at ‘Very Low’ risk of flooding from surface
water, with some small areas of isolated ‘Low’ risk.

This report has demonstrated that the proposed development may be completed in accordance with the
requirements of planning policy subject to the implementation of a Flood Plan, which would be developed in
consultation with North Lincolnshire Council.

The proposal is not expected to impact flood risk elsewhere.
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APPENDIX A

Proposed Site Plan
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APPENDIX B

Topographic Survey
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APPENDIX C

Environment Agency Tidal Hazard Mapping - Overtopping
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APPENDIX D

Environment Agency Tidal Hazard Mapping - Breach
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