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1.0

2.0

Introduction

GGP Consult has been commissioned by Venture Business Park Space Ltd to prepare a flood risk
assessment for the proposed industrial unit development at Plot 24, Falkland Way,
Barton-Upon-Humber.

The purpose of this assessment is to demonstrate compliance with local planning policy as outlined
within the North Lincolnshire Council Strategic Flood Flood Risk Assessment (SFRA) and the National
Planning Policy Framework (NPPF).

This assessment will highlight flood risk to the site and detail appropriate measures to mitigate the risk.

Description of Existing Site

The existing site is entirely greenfield and located within an industrial area to the north east of
Batron-Upon-Humber.

The existing site plan is included in Appendix |. The site is approximately 5,913m? (0.5913ha) in area.

The OS National grid reference for the site is approximately TA 03753 22699.

Google Earth Site Plan Extract

A topographical survey has been undertaken within the site which identifies an average site level of
approximately 3.2m AOD.

Refer to Appendix Il for the topographical survey.

A watercourse is present along the western boundary, with an approximate invert level of 2.820m AOD.
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Proposed Development

It is proposed to develop 2 industrial units, capable of subdivision into 5 segregated units, with an
accompanying car park and service yard. This has an approximate impermeable area of 4,671m?.

Refer to Appendix Il for the proposed site plan.

The proposed development is in a known area of flood risk as outlined by the Environment Agency’s
flood risk zone map.

A level 1 and 2 Strategic Flood Risk Assessment (SFRA) has been prepared for North Lincolnshire
Council.

With reference to the latest SFRA and Environment Agency flood risk maps, the proposed development
is located within flood zone 3.

Therefore, Flood Zone 3 will be adopted for the assessment.

Table 1 of the NPPF technical guide states all development proposals in this zone should be
accompanied by a detailed flood risk assessment.

[ ]

Flood zone 1

Flood zone 2

Flood zone 3

Environment Agency FI Risk Zone M

Flood zone 2/3a

name: Barton upon Humber

sfra zone: SFRA Flood Zone 2/3 (2)
Tidal

North Lincs SFRA Flood Zones Map
This means the development site is at 1% or greater annual probability of flooding from rivers or 0.5% or
greater annual probability of flooding from the sea.
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Flood Risk Vulnerability Classification of the Proposed Development

With reference to table 2 of the NPPF technical guide, the proposed development of an industrial unit
classifies as ‘Less Vulnerable’.

With reference to table 3 of the technical guide, developments with ‘Less Vulnerable’ classifications
within flood zone 3a should be permitted.

Table 3: Flood risk vulnerabhility and flood zone ‘compatibility’

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
& :
% | required
= Zone 3a Exception v % Exception v
; Test required Test
g required
=
Q| Zone 3b Exception v x x ®
g | functional | Test required
9 | floodplain
L
Key: v Development is appropriate.

* Development should not be permitied.

In accordance with the North Lincolnshire SFRA, developments located within flood zone 3 should be
accompanied with a flood risk assessment.
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6.0

Sequential Test

In accordance with the North Lincolnshire SFRA, developments within flood zone 3 should undergo a
sequential test.

The purpose of a sequential test is to steer developments into an area of lower flood risk.

As shown in the below extract, the development site is designated within the local plan for ‘employment
sites’.

o _’#'::ﬁf;?_,_f:-'
S

Preferred employment
sites

Foothall Pitches FB

‘ Field ‘dew
Day Mursery

North Lincs Local Plan Ma

!

In accordance with Policy DQES5 of the NLC Local Plan, a sequential test is not required for sites allocated
within the local plan.

___,___.
NLsSYd

B
Sub 5ta Bas Bov

Additionally, there is no land within the local plan assigned for employment developments which is in a
reduced area of flood zone, therefore, the proposed site is acceptable.

The Sequential Test is Therefore Passed

Flood Risk

As part of the production of the SFRA for the North Lincolnshire Council, flood risk from numerous
sources have been modelled and subsequently used to establish flood risk.

Modelling outputs/mapping from the SFRA are detailed within the North Lincolnshire online interactive
map. This will be used to assess flood risk to the development, along with Environment Agency flood risk
data.

The flood risk to the site can be divided into 5 main elements.

. Fluvial Flooding
. Fluvial Breach

. Pluvial Flooding

. Reservoir Flooding

. Historic Flooding

. Sewer Flooding

. Groundwater Flooding

NO A WN=-

The following assessment will detail flood risk to the site in the above order.
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6.1

Fluvial Flooding

The River Humber is located approximately 0.8km to the north of the site. The Barton Haven
watercourse is identified as a statutory main river by the Environment Agency and is located
approximately 170m to the west of the site, running adjacent to Pasture Road North. This watercourse
flows north into the River Humber.

Fluvial flood, as identified within the North Lincolnshire maps, shows the entire site to be within fluvial
flooding zone 3.

T e —

i) Areas benefiting from defences
|

Flood zane 2

l Flood zone 3

= - = |
= e~ T i
= i i

] I 1 - - 0
1} s i
[} - o w
Clalal b dei T -

| I 1
North Lincs SFRA Rivers, Sea and Estuary Risk Zone Ma

Fosthall Pitches S FB:

Additional Environment Agency flood risk maps identify the site as being at medium risk of fluvial
flooding.

Extent of flooding from rivers or the sea

. High . Medium fs'_:",- Low Very low @ Location you selected

Environment Agency Fluvial Flood Risk Map

This means the site has an annual probability of between 1% and 3.3% from fluvial flooding, without the
consideration of flood defences. WIth consideration of flood defences, the risk of flooding will be
significantly reduced.

Therefore, the site risk from fluvial flooding is considered moderate.
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6.2

Fluvial Breach

The Environment Agency have modelled the theoretical tidal breach depths and hazards for the 0.5%
AEP within North Lincolnshire. The tidal breach map for the development site is shown below.

Breach hazard 0.5% AEP %]
(2115)

hazard2: Danger For All

hazard2: Danger For Most

Environment Agency Tidal Breach Hazard Map

As shown above, the site falls within two hazard classifications, ‘Danger For All' and ‘Danger For Most'.
The site topography is relatively flat, therefore, it can be assumed that the site falls on the border of both
classifications.

For the purpose of this assessment, the site classification will be taken as ‘Danger For Most'.

The locations of the tidal breach points are shown below. The closest breach node is located 800m
directly north of the site.

ey Breach Node

wee| Extent of 2013
Breach Flooding

Development Site

Environment Agency Tidal Breach Point Map
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The theoretical tidal breach depth map for the development site is shown below.

Breach depth 0.5% AEP (2115)

depth:1-1.6

Environment Agency Tidal Breach Depth M

As shown above, the site is located within two theoretical depth categories, 1.0m - 1.6m and 1.6m+. As
the development site has a relatively flat topography and mostly classifies within the 1.0m-1.6m, the
development is deemed to be at theoretical risk of depths between 1.0m-1.6m.

As the average site level is 3.2m AOD, the site is at theoretical risk of flood depths up to 4.8m AOD.

It should be noted that the breach modelling is a speculative model based on both the structural failure
of the River Humber flood defences as well as climate change up to the year 2115.

The defences were breached within the 2013 floods, with the site not being affected. The extent of this
flooding is identified by the hatching on the tidal breach point map.

The flooding experienced within the 2013 floods was the most significant tidal surge since 1953,
impacting local residential, commercial, and educational developments as well as major infrastructure
over Barton, Barrow Haven and New Holland area.

The Environment Agency are working to adapt and improve flood defences to increase flood resilience
and reduce further flooding incidents like the one experienced in 2013.

As the development site was not affected during the severe 2013 flooding and the Environment Agency
are working to improve and maintain the local flood defences through alleviation schemes, it
demonstrates that the site is at a reduced risk of tidal flooding.

Therefore, the site risk from fluvial flooding is considered moderate.
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6.4

Pluvial Flooding

Surface water flood risk has recently been assessed on a national level by The Environment Agency.

Maps were released in December 2013, which are some of the most comprehensive surface water flood
risk maps in the world.

‘The Surface Water mapping involves cutting edge technology, with flood experts using models to

observe how rain water flows and ponds. Then producing maps that take local topography, weather
patterns and historical data into account.’

The Environment Agency surface water flood risk map shown below shows the site to be at very low
risk of surface water flooding.

A3 Extent of flooding from surface water

. High @@ Medium Low Very low

(D Location you selected
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= x

=—., 5 I N Bdem LinkE
Environment Agency Surface Water Flood Risk Map

This means the site has an annual probability of pluvial flooding of less than 0.1%.
Therefore, the site risk from pluvial flooding is considered negligible.
Reservoir Flooding

As identified within the below Environment Agency reservoir flood risk map, the site is identified
as not being at risk of reservoir flooding.

I Maximum extent of flooding from reservoirs:

|

when river levels are normal % when thera is also flooding from rivers (3 Location you selected
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Therefore, the site risk from reservoir flooding is considered negligible.



6.5 Historic Flooding

As identified within the North Lincolnshire historic flooding maps, the site is not located within an area of
historic flooding.

= Historic flooding 2i2
Historic flooding
3 Historic flood map

Tragk

G Stanley House

Football Pitches FE

CTORY. WAY

e

North Lincs Historic Flood Risk Ma

As demonstrated above, the site has not historically flooded.

6.6 Sewer Flooding

The topographical survey of the development identifies no drainage system within the site boundary.

The drainage design for the development will be in accordance with non-statutory guidance and provide
attenuation and a restricted discharge rate.

The site will be designed to contain all surface water up to a 1:100 year event +40% climate change
below ground.

Therefore, the site risk from sewer flooding is considered negligible.
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6.7

7.0

Groundwater Flooding

Groundwater flooding is caused by rainfall which causes the water table below the site rise and breach
ground level.

The Defra Magic interactive map has been used to assess groundwater vulnerability of development.

% Local Information
:\} Soluble Rock Risk
M ioh

Medium - High
Medium

Medium - Low

. Low

| Unproductive

Defra Historic Flood Risk Map
As shown above, the groundwater vulnerability of the site is ‘low’.

Therefore, the site risk from groundwater flooding is considered low.

Finished Floor Level / Flood Resilience Proposals

In accordance with the North Lincolnshire Standing Advice and SFRA, the matrix should be used as
guidance for finished flood levels.

The advice matrix uses the vulnerability classification along with the tidal breach map to provide
development guidance.

As the site classifies as ‘less vulnerable’ and ‘danger to most’, the guidance advises that the finished
floor levels are raised as high as practically possible and adopt suitable flood resistance/resilience

measures if this is below the flood depth.

Section 6.2 details a theoretical flood risk depth of 1.0m - 1.6m above site level. As the average site
level is 3.2m AQOD, the site is at theoretical risk of flooding up to 4.8m AOD.

As it is not feasible to raise finished floor levels 1.6m above the site, it is deemed appropriate to raise
flood levels to 3.5m AOD, 300mm above average site levels.

Moreover, as the flooding could reach 1.3m above proposed finished floor levels, flood proofing
measures would be structurally unfeasible.

Consequently, it is proposed to incorporate flood resilience measures up to the level of flooding of
4.8m AOD.

Additionally, a place of safety will be provided within the units at a minimum level of 5.4m AOD.
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Summary and Recommendation

The FRA has shown that the site has a varying flood risk, varying from negligible to high. The flood
risk to the site is summarised below.

Fluvial = Moderate
Fluvial Breach = High
Pluvial = Negligible
Reservoir = Negligible
Sewer = Negligible
Groundwater = Low

As the development is at theoretical risk of flood depths up to 1.6m deep, it is unfeasible to raise the
finished floor levels above this level.

Consequently, it is proposed to raise finished floor levels 300mm above average site level to 3.5m
AOD, while incorporating 1.3m of flood resilience measures up to a level of 4.8m AOD to account for
the possible flood risk depth.

Additionally, to ensure personnel safety in the event of a flood, a place of safety will be provided at or
above 5.4m AOD.

The development owners can sign up to the Environment Agency flood warning scheme through
following link:

https://www.gov.uk/sign-up-for-flood-warnings

In addition, the development owners should prepare a personal flood plan. A template can be found
within the following link:

https://www.gov.uk/government/publications/personal-flood-plan

FFL: 3.500m AOD (300mm Raised Above Average Site)

Flood Resilience: Up To 4.8m AOD (1.3m Above FFL)

Place of Safety: Above 5.4m AOD (1.9m Above FFL)

1. Plasterboard laid horizontal 1.5m above FFL.

2. Electrical fitting & supplies shall be up to 1.5m above FFL.

3. Any external air bricks shall be fitted with flood protection devices, or alternatively, accept flood finishes would be
sacrificial in the unlikely event of a flood.

4. New floor finishes shall be tiles with water resistant grout.

5. Non-return valves on final discharge point to prevent back-flows from surcharged sewers.

From GGP Consult

Report Written by:- Report Checked by:-

D. Cook J. H. Collins BSc. (Hons),

Project Engineer MCIWEM

Senior Civil Engineer
Drainage & Infrastructure
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Existing Site Plan
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Topographical Survey
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Proposed Site Layout
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