
 
 

 
   

    

 
 
 
 

 

 

 
 
 
 

South Humber Bank Energy Centre 
Development Consent Order 
 
South Marsh Road, Stallingborough, DN41 8BZ 

Appendix 14A: Flood Risk Assessment 

 
 

 

 
 
 

 
Applicant: EP Waste Management Limited  
Date: October 2019 





                                                                   
Appendix 14A: Flood Risk Assessment  
South Humber Bank Energy Centre DCO  

 

 
October 2019  
 i 

 

CONTENTS 

 INTRODUCTION ............................................................................................................... 1 

Background ............................................................................................................................. 1 
The Purpose and Scope of this Document ............................................................................... 1 
Data Sources ........................................................................................................................... 2 

 SITE DESCRIPTION ......................................................................................................... 5 

Location ................................................................................................................................... 5 
Existing Land Use .................................................................................................................... 5 
Hydrology and Flood Risk Management Infrastructure ............................................................ 5 
Topography ............................................................................................................................. 6 
Geology ................................................................................................................................... 6 
The Proposed Development .................................................................................................... 7 

 PLANNING POLICY ....................................................................................................... 10 

National Policy ....................................................................................................................... 10 
Regional Policy ...................................................................................................................... 17 
Local Policy ........................................................................................................................... 18 

 FLOOD RISK SOURCES ................................................................................................ 22 

Introduction ............................................................................................................................ 22 
Historical Flooding Incidents .................................................................................................. 22 
Tidal Sources ......................................................................................................................... 22 
Fluvial Sources ...................................................................................................................... 25 
Groundwater Sources ............................................................................................................ 27 
Surface Water Runoff to the Site ........................................................................................... 27 
Artificial Sources .................................................................................................................... 28 

 MANAGEMENT OF SURFACE WATER FROM THE SITE ............................................ 30 

Policy & Guidance ................................................................................................................. 30 
Existing Surface Water Runoff Rates ..................................................................................... 31 
Un-attenuated Proposed Surface Water Runoff Rates ........................................................... 32 
Surface Water Volume Attenuation Requirements ................................................................. 32 
Proposed Surface Water Attenuation Solution ....................................................................... 33 

 MITIGATION OF RESIDUAL FLOOD RISKS AND OFF-SITE IMPACTS ....................... 35 

Flood Resistance and Resilience Measures .......................................................................... 35 
Flood Emergency Response Plan .......................................................................................... 37 
Flood Warnings and Alerts ..................................................................................................... 38 
Emergency Access and Egress to/ from the Site ................................................................... 39 
Place of Safe Refuge ............................................................................................................. 39 
Drainage System Failure, Capacity Exceedance and Maintenance ....................................... 39 

 SUMMARY AND CONCLUSIONS .................................................................................. 41 

Flood Risk Summary ............................................................................................................. 41 
Management of Surface Water Runoff from the Site .............................................................. 42 
Residual Risk Mitigation Measures ........................................................................................ 42 
Comparison of Consented Development and Proposed Development Flood Risk Assessment42 

 REFERENCES ................................................................................................................ 43 

ANNEX 1: ENVIRONMENT AGENCY CONSULTATION ......................................................... 46 

ANNEX 2: NORTH EAST LINDSEY INTERNAL DRAINAGE BOARD CONSULTATION ....... 48 



                                                                   
Appendix 14A: Flood Risk Assessment  
South Humber Bank Energy Centre DCO  

 

 
October 2019  
 ii 

 

ANNEX 3: NORTH EAST LINCOLNSHIRE COUNCIL CONSULTATION ................................ 50 

ANNEX 4: ANGLIAN WATER CONSULTATION ..................................................................... 52 

 
TABLES 
 
Table 1:  Data Sources to Inform this FRA ............................................................................. 2 
Table 2:  NPPF PPG Flood Zone Definitions .........................................................................12 
Table 3:  NPPF PPG �I�O�R�R�G���U�L�V�N���Y�X�O�Q�H�U�D�E�L�O�L�W�\���D�Q�G���I�O�R�R�G���]�R�Q�H���µ�F�R�P�S�D�W�L�E�L�O�L�W�\�
 .......................13 
Table 4: Sea level allowance for each epoch in millimetres (mm) per year with cumulative 
sea level rise for each epoch in brackets (use 1990 baseline) ............................................14 
Table 5: EA climate change allowances to apply based upon the flood zone and 
development land use vulnerability .......................................................................................14 
Table 6: EA peak river flow climate change allowances for the Humber River Basin 
District (use 1961 to 1990 baseline) .......................................................................................16 
Table 7: EA peak rainfall intensity climate change allowances across England in small 
and urban catchments (use 1961 to 1990 baseline) .............................................................16 
Table 8: EA modelled flood levels at Grimsby and Haborough Marsh................................23 
Table 9: EA peak modelled flood level depth bands within the Main Development Area at 
the Site .....................................................................................................................................24 
Table 10: EA modelled peak flood levels in the vicinity of the proposed buildings within 
the Main Development Area at the Site .................................................................................24 
Table 11: Calculated greenfield surface water runoff rates for the Main Development Area 
(7.3 ha) .....................................................................................................................................31 
Table 12: Calculated impermeable surface water runoff rates for the proposed land use 
within the Main Development Area (up to 6.5 ha) �± un-attenuated (including allowances 
for climate change) .................................................................................................................32 
Table 13: Calculated surface water runoff attenuation volumes and areas for attenuation 
ponds for the Main Development Area (assuming up to 6.5 ha impermeable land use)....33 
 
 
FIGURES 
 
Figure 1: Site location plan ..................................................................................................... 8 
Figure 2: Site topography �± EA 1m LiDAR ............................................................................. 9 
 
 





                                                                   
Appendix 14A: Flood Risk Assessment  
South Humber Bank Energy Centre DCO  

 

 
October 2019  2 

Data Sources 

 The baseline conditions for the Site were established through a desk based study and 
via consultation with the EA and other key statutory consultees.  This information has 
been used to inform the assessment made within the FRA.  Data collected during the 
course of this assessment is detailed in Table 1. 

 

Table 1:  Data Sources to Inform this FRA 

PURPOSE SOURCE COMMENTS 
Identification of  
Hydrological Features 

1:10,000 Ordnance  
Survey (OS) mapping 
 
EA 1m resolution LiDAR 
data (EA, 2017) 

Identifies the location of 
local hydrological features 
and provides topographic 
elevations 

Identification of Land Use StreetCheck (2019) Identifies the type of land 
use 

Identification of Existing  
Flood Risk 

1:10,000 OS mapping Provides indicative ground 
levels of the Site and 
surrounding area 

EA Flood Map for Planning 
(EA, 2019a) 
 

Identifies fluvial/ tidal 
inundation extents 

EA Flood Risk from 
Surface Water Map (EA, 
2019b) 

Identification of flood risk 
from surface water runoff 
from land 

EA Flood Risk from 
Reservoirs Map (EA, 
2019b) 

Provides information on 
the risk of flooding from 
reservoirs (artificial 
sources) 

EA Groundwater 
Vulnerability map (EA, 
2019c) 

Identification of 
groundwater vulnerability 
designations 

British Geological Survey 
(BGS) records (BGS, 
2018) 
Soilscapes Map (Cranfield 
Soil and Agrifood Institute, 
2019) 

Provides details of geology 
(bedrock and superficial 
deposits), soil type and 
hydrogeology in the vicinity 
of the Site 

North Lincolnshire 
Preliminary Flood Risk 
Assessment (PFRA) 
(Entec, 2011) 

Indicative risk of flooding 
from the local drainage 
system and minor 
watercourses within the 
vicinity of the Site 

North and North East 
Lincolnshire Strategic 
Flood Risk Assessment 
(SFRA) (North 
Lincolnshire Council and 
North East Lincolnshire 
Council, 2011) and 

Assesses local flood risk 
from fluvial/ tidal, sewers, 
overland flow, groundwater 
and artificial sources 
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Consultation with Key Stakeholders 

 Consultation was undertaken with the EA, NELIDB, NELC and Anglian Water to inform 
the FRA for the Consented Development.  Further consultation has been carried out 
where required for the Proposed Development, including updating data requests.  
Responses to date are provided in Annexes 1, 2, 3 and 4 to this report respectively, and 
within Appendix 2 of the EIA Scoping Opinion for the Proposed Development (see 
Appendix 1B in Preliminary Environmental Information (PEI) Report Volume III).  These 
advisory recommendations are summarised and addressed in Sections 3.0, 5.0 and 
6.0. 
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 SITE DESCRIPTION 

Location 

 The Site is defined by the development consent application boundary which comprises 
approximately 25 hectares (ha) and is located approximately 5.6 kilometres (km) north-
west of Grimsby in North East Lincolnshire, centred at OSNGR 523019, 413263.  
Figure 1 illustrates the Site location and hydrological context. 

 Existing Land Use 

 Within the Site there is an area which is defined as the Main Development Area (as 
illustrated in Figure 1).   

 The Main Development Area comprises approximately 7 ha of undeveloped land which 
is crossed by a number of existing buried services, underground cooling water pipes 
connecting the SHBPS in the west of the Site to the cooling water pumping station 
located to the east, and an associated access road to the pumping station.  The two 
man-made ponds shown on OS mapping within the Main Development Area were 
drawn down and infilled during 2019.  

 The remainder of the Site comprises the existing SHBPS and areas which will be used 
for construction laydown and the site compound during construction, as well as for 
ecological habitat creation.  

Access 

 The Site is currently accessed through the main entrance of the SHBPS off South 
Marsh Road and is intersected by an internal access road which links the power station 
to the cooling water pumping station in the east of the Site.  South Marsh Road provides 
highway access to SHBPS and also to Synthomer (UK) Limited and the NEWLINCS 
Integrated Waste Management Facility, both located to the north of the Site.  

 It is understood that South Marsh Road is also used by the EA to access flood defences 
along the bank of the Humber Estuary to the east of the existing pumping station.   

 The cooling water pumping station located approximately 60 m to the east of the Site 
associated with the existing SHBPS does not service drainage of surface water runoff 
generated from rainfall at the Site. 

Hydrology and Flood Risk Management Infrastructure 

 The Site is located approximately 175 m west of the Humber Estuary.  The nearest 
watercourse is Oldfleet Drain located approximately 140 m to the south of the Site (at its 
closest point) which is classed by the EA as a Main River.  Middle Drain, an Ordinary 
Watercourse is located approximately 340 m to the north (at its closest point).  A series 
of minor land drainage ditches (also Ordinary Watercourses) run along the northern, 
western, eastern and southern boundaries of the Site and convey surface water runoff 
discharges from the greenfield areas of the Site into Middle Drain and Oldfleet Drain 
towards the Humber Estuary.  These land drains are illustrated in more detail in Figure 
14.1 in PEI Report Volume II. 

 Fluvial flood defences are present along Oldfleet Drain upstream of the Site, located 
approximately 270 m south-west, upstream of the railway line.  According to the 
information provided by the EA, these defences reduce the risk of flooding to a >1% 
AEP (1 in 100 chance) event. 
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Figure 1: Site location plan 

Contains Ordnance Survey Data © Crown Copyright and database right 2018 
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Figure 2: Site topography �± EA 1m LiDAR 
Contains Ordnance Survey Data © Crown Copyright and database right 2018 
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 In determining an application for development consent, the Planning Inspectorate 
should be satisfied that where relevant: 

�x the application is supported by an appropriate FRA; 

�x the Sequential Test has been applied as part of site selection; 

�x a sequential approach has been applied at the site level to minimise risk by directing 
the most vulnerable uses to areas of lowest flood risk; 

�x the proposal is in line with any relevant national and local flood risk management 
strategy; 

�x priority has been given to the use of sustainable drainage systems (SuDs); and 

�x in flood risk areas the project is appropriately flood resilient and resistant, including 
safe access and escape routes where required, and that any residual risk can be 
safely managed over the lifetime of the development. 

 Section 5.7.12 of NPS EN-1 also states that in England development should not be 
consented in Flood Zone 3 or Zone C unless it is satisfied that the Sequential and 
Exception Test requirements have been met.  The technology-specific NPSs set out 
some exceptions to the application of the sequential test.  However, when seeking 
development consent on a site allocated in a development plan through the application 
of the Sequential Test, informed by a strategic flood risk assessment, applicants need 
not apply the Sequential Test, but should apply the sequential approach to locating 
development within the site.  Details of the Sequential Test and Exception Test 
requirements are provided in Sections 5.7.13-5.7.17 of the NPS EN-1; however, the 
PPG (Ministry of Housing, Communities and Local Government, 2019) provides more 
up to date policy definitions of these, as discussed below.  These have subsequently 
been considered as part of this FRA. 

 Section 5.15 of NPS EN-1 details that where the project is likely to have effects on the 
water environment, the applicant for development consent should undertake an 
assessment of the existing status of, and impacts of the proposed project on, water 
quality, water resources and physical characteristics of the water environment as part of 
the ES or equivalent. 

 Overarching National Policy Statement for Renewable Energy Infrastructure (EN-3) 
(Department of Energy & Climate Change, 2011b) provides the following general 
guidance relating to flood risk assessments and climate change pertaining to renewable 
energy production facilities: 

�x consider how the proposal would be resilient to effects of rising sea levels and 
increased risk from storm surge and tidal flooding resulting from climate change; and 

�x consider how plant will be resilient to increased risk of flooding and increased risk of 
drought affecting river flows. 

National Planning Policy Framework (NPPF) (2019) 

 The NPPF (Ministry of Housing, Communities and Local Government, 2019) is currently 
supported by the PPG (Ministry of Housing, Communities and Local Government, 
2019).  These constitute the most up to date guidance for Local Planning Authorities 
(LPAs) and decision-takers, both in drawing up plans and as a material consideration in 
determining applications.  Section 10 of the NPPF and PPG provides guidance for 
planning with respect to flood risk. 
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�8 UEA 

Flood 
Zone 3b CA �8 �8 �8 UEA 

NA = No Allowance; CA = Central Allowance; HCA = Higher Central Allowance; UEA 
= Upper End Allowance; �8 = Development not permitted 
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Summary 

 There are no artificial sources of flood risk, such as reservoirs or canals in close 
proximity to the Site.  It is therefore considered that there these sources pose very low 
flood risk to the Site. 
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 The EIA Scoping Consultation response from Anglian Water stated that the use of 
SuDS for the development is encouraged and provided a guidance document on the 
use of SuDS and an overview of the adoption policy should a developer seek to 
connect into an Anglian Water asset. 

 The EIA Scoping Opinion response (Planning Inspectorate, October 2019) provided in 
Appendix 1B in the PEI Report Volume III identified the following additional 
requirements for the ES and related FRA and drainage strategy from Anglian Water and 
the NELIDB: 

�x consideration to all potential sources of flooding - including foul drainage, sewage 
treatment and water services; 

�x consideration of whether the Proposed Development would lead to alterations in the 
drainage patterns around the Site; 

�x Anglian Water fully supports the use of SuDS as an alternative to discharging 
surface water to the public sewerage network and welcomes further details of the 
proposed method of surface water disposal including the SuDS attenuation feature 
being provided for comment; 

�x consideration of any increased flood risks linked to climate change; 

�x the surface water discharge will be limited to the greenfield rate; and 

�x under the terms of the Land Drainage Act 1991 the prior written consent of the 
NELIDB is required for any proposed temporary or permanent works or structures 
within any watercourse including infilling or a diversion. 

 The detailed design of the drainage scheme will take these considerations above into 
account. 

Existing Surface Water Runoff Rates 

 The existing surface water greenfield runoff rates for the Main Development Area within 
the Site (approximately 7.3 ha) were calculated.  The detailed calculation parameters 
used for the runoff rates can be found in Section 3.0 of the Outline Drainage Strategy 
(Appendix 14B of PEI Report Volume III). 

 Table 11 details the existing runoff rates calculated during the 1%, 3.3% and >99% AEP 
events. 

 

Table 11: Calculated greenfield surface water runoff rates for the Main 
Development Area (7.3 ha) 

RAINFALL EVENT 
(AEP/ 1 IN X YEARS) 

GREENFIELD 
RUNOFF RATE 

(REFH2) (l/s/ha) 

TOTAL RUNOFF FROM THE 
EXISTING SITE (7.3 ha) 

(l/s) 

>99% (1 in 1) 0.5 3.7 

3.3% (1 in 30) 1.2 8.8 

1% (1 in 100) 1.6 11.5 
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Un-attenuated Proposed Surface Water Runoff Rates 

 The runoff rate from the proposed land use within the Main Development Area will 
increase due to an increase in impermeable area (hardstanding and roofing).  The 
anticipated un-attenuated surface runoff rates, assuming up to 6.5 ha will all be 
changed to impermeable land use, were calculated in the Outline Drainage Strategy 
(refer to Appendix 14B in PEI Report Volume III), and replicated in Table 12. 

Table 12: Calculated impermeable surface water runoff rates for the proposed 
land use within the Main Development Area (up to 6.5 ha) �± un-attenuated 
(including allowances for climate change) 

FLOOD 
EVENT 

(% AEP / 
1 IN X 

YEARS) 

TOTAL RUNOFF (l/s) FOR A RANGE OF RAINFALL DURATIONS 

15 
mins 

30 
mins 1 hr 2 hr 3 hr 5 hr 12 hr 24 hr 48 hr 

50% (2) 440 289 181 127 100 71 39 23 14 

20% (5) 775 503 316 201 151 104 53 31 18 

10% (10) 1008 660 416 254 188 127 63 36 21 

3.3% 
(30) 1390 917 579 340 247 163 80 45 26 

2% (50) 1561 1036 656 381 275 181 88 50 28 

1% (100) 1811 1207 766 439 316 207 100 57 32 

1% (100) 
+ 20% 

CC 
2173 1448 919 527 379 248 120 68 38 

1% (100) 
+ 40% 

CC 
2535 1690 1072 615 442 290 140 80 45 

 

Surface Water Volume Attenuation Requirements 

 In order to ensure that flood risk is not increased elsewhere, in accordance with the 
NPPF, EA, NELC and NELIDB requirements, discharge of surface water runoff from the 
Main Development Area within the Site will be restricted to the existing greenfield runoff 
rate to prevent an increased risk of flooding downstream.  The Outline Drainage 
Strategy (refer to Appendix 14B in PEI Report Volume III) identifies that a surface water 
attenuation solution will be implemented on Site to ensure the greenfield runoff rates 
presented in Table 10 are not exceeded up to a 1% AEP (1 in 100) event including an 
allowance for climate change. 

 The minimum achievable discharge from outfall control structures, for example a 
HydroBrake, is usually 5 l/s.  Consultation with the NELIDB for the Consented 
Development (see Annex 2) concluded with an agreement in principle that a maximum 
discharge rate of 5 l/s during the 1 in 1 year event into their land drainage network is 
acceptable for the total runoff from the Main Development Area following completion of 
the Proposed Development. 

 The storage volumes of the attenuation solution required relating to the existing 
greenfield runoff rates are detailed in Table 13.  The areas required for the storage 
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solution needed in order to accommodate these volumes under two different scenarios 
(free discharge, and no discharge resulting from high tide levels) are also provided.  
This assumes the depth of the storage area is 2 m, reflective of the depth of the land 
drains around the perimeter of the Site. 

Table 13: Calculated surface water runoff attenuation volumes and areas for 
attenuation ponds for the Main Development Area (assuming up to 6.5 ha 
impermeable land use) 

SCENARIO 

RAINFALL 
EVENT 

(AEP / 1 IN 
X YEAR) 

TOTAL 
STORAGE 
VOLUME 

(m3) �± 
MINIMUM 

TOTAL 
STORAGE 
VOLUME 

(m3) �± 
MAXIMUM 

TOTAL 
STORAGE 

PLAN AREA 
(ASSUMING 
2 m DEPTH) 

(m2) - 
MINIMUM 

TOTAL 
STORAGE 

PLAN AREA 
(ASSUMING 
2 m DEPTH) 

(m2) - 
MAXIMUM 

Free 
Discharge 

1% (1 in 
100) + 40% 

CC 
7535 7935 3768 3968 

No 
Discharge 

1% (1 in 
100) + 40% 

CC 
8106 4053 

 
 These storage volumes are preliminary estimates, and further detailed surface water 

modelling will be undertaken as part of a detailed design phase to more accurately 
assess the storage volume requirements once the exact extent of proposed 
impermeable area is confirmed. 

Proposed Surface Water Attenuation Solution 

Consideration of Appropriate SuDS Techniques 

 In line with the NPPF, Defra, EA, NELC and NELIDB advisory recommendations, best 
practice guidelines and local planning policy, SuDS techniques detailed in the CIRIA 
SuDS Manual (Ciria, 2007) should be used as a preferential option.  A summary of 
potential SuDS techniques which could be used at the Site are found in Table 5 of the 
Outline Drainage Strategy (refer to Appendix 14B of PEI Report Volume III).  This is not 
an exhaustive list of techniques and so other options could be explored at the detailed 
drainage design stage.  

Attenuation Storage 

 Surface water runoff is to be collected on site and conveyed to a surface water 
attenuation pond SuDS feature via the use of drainage gullies, ditches/ swales where 
possible.  Site topography is conducive for flows to be gravity drained to a surface water 
attenuation area located at the eastern edge of the Main Development Area (see Figure 
2) where opportunity is presented for attenuation-based SuDS.  The extent of this basin 
illustrated in Figure 2 will accommodate the total storage plan area required (as 
presented in Table 13) assuming a 2 m depth. 

 It is proposed that the discharge from this attenuation pond will outfall into one of the 
existing NELIDB land drainage ditches located along the southern or northern boundary 
of the Site using a flow control mechanism such as a Hydro-Brake to limit the discharge 
to greenfield rates to 5 l/s/ha (i.e. so that there will be no change to the existing surface 
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water runoff rate into the drainage ditch).  The detailed drainage design stage will 
confirm that the bed levels of the local land drains into which the attenuation solution 
will discharge are appropriate relative to the bed levels of the storage solution to ensure 
they are positively drained by gravity (i.e. to confirm that no additional pumping is 
required). 

 As the Middle Drain pumping station discharges into the tidal Humber Estuary, it may 
be the case that during some high-tide events, discharges into either the southern or 
northern drains become restricted.  Design for this will be allowed for during the detailed 
design phase of the project.  To illustrate the effect that this may have on the storage 
volume, a conservative assumption that no discharge is allowed into the drain during 
the duration of the critical storm has been applied.  An indicative storage volume for this 
scenario was calculated and is also presented in Table 13. 

 A detailed drainage design stage will confirm the storage volumes required once the 
exact impermeable area of the Main Development Area is confirmed, and it will confirm 
the exact location and feasibility of the outfall from the pond into the existing land 
drainage network following further consultation with the NELIDB to obtain their 
agreement. 
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prepared detailing each drainage feature on Site, the maintenance required, timescales 
for maintenance and who is responsible for undertaking the maintenance.  It is 
expected the Site owners will ultimately be responsible for maintenance of the site 
drainage system including all pipes, discharge structures and any SuDS implemented 
on site in accordance with the recommendations in the SuDS Manual. 

 CIRIA C635 (Ciria, 2006) provides guidance on measures that can be incorporated into 
the detailed design of developments to steer surface water that has exceeded the 
capacity of the drainage system away from buildings and route it towards the intended 
point of attenuation and discharge (for example along swales and roads using raised 
kerbing and through parking areas).  The overspill feature of the surface water 
attenuation solution on the Site will be designed to convey water towards either of the 
land drains found along the southern or northern boundary of the Site, in the event of 
overtopping. 

 
































































































	CCN-2018-87235_HazLet
	CCN-2018-87235_FM

