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1. Introduction 

1.1 Context 

This report presents the Flood Risk Assessment (FRA) which has been undertaken in respect of the proposed 
development at Finmere Quarry, Banbury Road, Finmere in Oxfordshire.  

Please note, this report must be read in conjunction with the main text of the Environmental Statement (ES) 
which contains: 

• a detailed description of the proposed development; 

• site location plans; and 

• a summary of other assessments undertaken which may be relevant. 

1.2 Background 

The Environment Agency (EA) Flood Map (available online1) shows that Finmere Quarry is located in Flood Zone 
1 (low risk). The definition of flood zones, in accordance with the Planning Practice Guidance (PPG) published by 
the MHC&LG are summarised in Table 1.  

Table 1.  EA Flood Zone Definitions 

Flood Zone  Definition 

Flood Zone 1 Land that has a low probability of flooding (less than 1 in 1,000 annual probability of river or sea 
flooding (<0.1%)) 

Flood Zone 2 Land that has a medium probability of flooding (between 1 in 100 and 1 in 1,000 annual 
probability of river flooding (0.1-1%), or between 1 in 200 and 1 in 1,000 annual probability of 
sea flooding (0.1-0.5%) 

Flood Zone 3 Land that has a high probability of flooding (1 in 100 year or greater annual probability of river 
flooding (>1%), or a 1 in 200 or greater annual probability of flooding from the sea (>0.5%) 

Source: Planning Practice Guidance (2014) 
 
The National Planning Policy Framework2 (NPPF) and associated PPG3 specify that planning applications for 
development proposals of 1 hectare or greater located in Flood Zone 1 should be accompanied by a FRA that 
identifies and assesses all forms of flooding to and from the development. The PPG goes on to say that FRAs 
should demonstrate how these flood risks will be managed so that the development remains safe throughout its 
lifetime, taking into account the vulnerability of the proposed development and the potential impact of climate 
change on risk. 

1.3 Scope of Study 

The aim of this study is to undertake a FRA that is appropriate to the nature and scale of the proposed 
development and that determines flood risk posed to the site arising from the proposed development and which 
recommends suitable further mitigation measures, where necessary (having regard to the embedded mitigation 
included in the scheme design). 

The objectives of this report are to: 

• collect and review existing information relating to the flood risk posed to the site from all sources (including 
tidal, fluvial, surface water, groundwater, artificial sources and sewerage and drainage infrastructure); 

• consider the outcome of consultations with the Lead Local Flood Authority (LLFA) and the Environment 
Agency (EA) in relation to flood risk and their requirements for management of any risk;  

                                                                                                           
1 http://maps.environment-agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e 
2 Communities and Local Government, (2018); National Planning Policy Framework. Available at: 
http://www.communities.gov.uk/documents/planningandbuilding/pdf/2116950 
3 Communities and Local Government, (2014); Planning Practice Guidance, Flood Risk and Coastal Change. Available at: 
https://www.gov.uk/guidance/flood-risk-and-coastal-change 

http://maps.environment-agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e
http://www.communities.gov.uk/documents/planningandbuilding/pdf/2116950
https://www.gov.uk/guidance/flood-risk-and-coastal-change
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• assess the flood risk to the proposed development under both existing and post-development conditions 
(taking into account climate change), including assessing the impact that the development may have on 
flood risk elsewhere; and 

• outline any further mitigation measures needed to ensure the proposed development will be safe for its 
lifetime and that it will meet the requirements of the NPPF. 

1.4 Data Sources 

The baseline conditions for the site have been established through a desk study and via consultation with the EA, 
Cherwell District Council and Oxfordshire County Council (see Annex G1). This information has been utilised to 
inform the assessment made within the FRA. 

Data collected during the course of this assessment is described in Table 2. 
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Table 2.  Data Sources 

Purpose Data  source  Comments 

Identification of 
Hydrological Features 

1: 10,000 Ordnance Survey (OS) 
mapping4 

Identifies the location of local hydrological features 

Identification of Land Use Street Check5 Identifies the type of land use 

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

Identification of Existing 
Flood Risk 

EA Flood Map for Planning6 Identifies fluvial/ tidal inundation extents 

EA Flood Risk from Surface Water 
Map 

Identification of flood risk from surface water 

EA Flood Inundation Mapping7  Provides information on the risk of flooding from reservoirs 
(artificial sources) 

EA Groundwater Conditions Map8 Identification of groundwater designations through geology 

British Geological Survey (BGS) 
records9 

Provides details of geology and hydrogeology in the vicinity 
of the site 

 Oxfordshire County Council 
Preliminary Flood Risk Assessment 
(PFRA)10 

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

 Oxfordshire Level 1 Strategic Flood 
Risk Assessment (SFRA)11 within the 
Minerals and Waste Core Strategy 

Assess to assess the potential flood risk within Oxfordshire 
and inform the selection of strategies and locations for 
minerals and waste development  

 Oxfordshire Local Flood Risk 
Management Strategy (LFRMS)12  

Provides details on local flood risk management policies 

 Great Ouse Catchment Flood 
Management Plan13  

Identification of Historical 
Flooding 

Cherwell Level 2 SFRA14 Details of historical flooding and local flooding records from 
sewers (based on postcode area and location of drainage 
systems near the Site). Oxfordshire PFRA 

Oxfordshire LFRMS 

Anglian Water pre-development 
response 

Environment Agency pre-development 
response 

Details of the 
Development 

Indicative Development Plans Provides the layout of the proposed development 

Surface Water Drainage 1:10,000 OS Mapping Identified existing site drainage, public drainage system 
near the site and details of existing surface water runoff 
from the site Indicative Developments Plans 

Anglian Water Asset Location Plans 

 

                                                                                                           
4 Magic OS Mapping. Available at http://www.magic.gov.uk/ 
5 Street Check. Available at: https://www.streetcheck.co.uk/  
6 Environment Agency Flood Map for Planning. Available at: https://flood-map-for-planning.service.gov.uk/ 
7 Environment Agency Flood Risk from Reservoirs. Available at: https://flood-warning-information.service.gov.uk/long-term-
flood-risk/map?map=Reservoirs 
8 Environment Agency. Groundwater. Available at: http://apps.environment-agency.gov.uk/wiyby/default.aspx 
9 British Geological Survey. Geology Viewer Available at: http://mapapps.bgs.ac.uk/geologyofbritain/home.html 
10 JBA Consulting (2011) Oxfordshire County Council Preliminary Flood Risk Assessment Preliminary Assessment Report, 
June 2011 
11AECOM (2015) Oxfordshire County Council Minerals & Waste Level 1 Strategic Flood Risk Assessment. Available at 
https://www.oxfordshire.gov.uk/cms/sites/default/files/folders/documents/environmentandplanning/planning/mineralsandwaste/
mw2016/5SupportingDocs/5.3-5.4/5.3a%20SFRA%20M%26W%20Core%20Strategy%20-%20Report%20August%202015.pdf 
12Oxfordshire County Council ( unknown ) Local Flood Risk Management Strategy. Available at  
https://www.oxfordshire.gov.uk/cms/sites/default/files/folders/documents/environmentandplanning/flooding/OxfordshireFloodRis
kManagementStrategy.pdf 
13 Environment Agency (2011) Great Ouse Catchment Flood Management Plan. Summary Report January 2011. 
14 https://www.cherwell.gov.uk/downloads/download/367/cherwell-level-2-strategic-flood-risk-assessment-may-2017 
 

https://www.streetcheck.co.uk/
https://flood-map-for-planning.service.gov.uk/
https://flood-warning-information.service.gov.uk/long-term-flood-risk/map?map=Reservoirs
https://flood-warning-information.service.gov.uk/long-term-flood-risk/map?map=Reservoirs
http://apps.environment-agency.gov.uk/wiyby/default.aspx
http://mapapps.bgs.ac.uk/geologyofbritain/home.html
https://www.oxfordshire.gov.uk/cms/sites/default/files/folders/documents/environmentandplanning/planning/mineralsandwaste/mw2016/5SupportingDocs/5.3-5.4/5.3a%20SFRA%20M%26W%20Core%20Strategy%20-%20Report%20August%202015.pdf
https://www.oxfordshire.gov.uk/cms/sites/default/files/folders/documents/environmentandplanning/planning/mineralsandwaste/mw2016/5SupportingDocs/5.3-5.4/5.3a%20SFRA%20M%26W%20Core%20Strategy%20-%20Report%20August%202015.pdf
https://www.oxfordshire.gov.uk/cms/sites/default/files/folders/documents/environmentandplanning/flooding/OxfordshireFloodRiskManagementStrategy.pdf
https://www.oxfordshire.gov.uk/cms/sites/default/files/folders/documents/environmentandplanning/flooding/OxfordshireFloodRiskManagementStrategy.pdf
https://www.cherwell.gov.uk/downloads/download/367/cherwell-level-2-strategic-flood-risk-assessment-may-2017
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2. Site Information 

2.1 Site Location and Description 

The location and description of Finmere Quarry is given in the main text of the ES and is shown in Figure G-1. 

Figure G-1 – Location overview of Finmere Quarry. 
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2.2 Surface Water Resources 

Local water features have been identified through the inspection of OS 1:10,000 mapping. They comprise a 
number of small unnamed land drains in close proximity to or within the site.  

Within the site, a drain which extends for approximately 130m is located approximately 70m west of the proposed 
clay extraction extension area. The drain is connected to a small, on site, surface lagoon.  

Beyond the site boundary there are two land drains located in close proximity to the site. The first is 
approximately 270m to the south west of Grassy Plantation and the second approximately 87m north east of the 
proposed clay extraction extension area - directly adjacent to ATC&PH’s land ownership boundary. It has been 
assumed the land drains drain surface water from surrounding arable farmland.  

Additionally, there are ponds located immediately to the west and approximately 200m west north-west of 
Finmere Plantation. Both receive surface water from the site. These ponds appear to be in continuity with the 
groundwater within the unworked sands and gravels and therefore work as sumps / soak-aways. 

An attenuation pond is located approximately 150m north of Foxley Fields Farm. This has been constructed to 
manage surface water run-off from the northern and eastern flanks of the restored non-hazardous landfill site. 

2.3 Topography 

A topographic map for the site and immediate surrounding area is presented in Annex G2. Current ground 
surface elevations vary around the quarry between 115m Above Ordnance Datum (AOD) in the north-west of the 
site to 135m AOD near Finmere Plantation and southern edge of the site. The internal haul road, which runs 
through the middle of the site, has a consistent elevation of 120m AOD.  

The site straddles a surface water divide with runoff from the northern part of the site draining to the River Great 
Ouse and runoff from the south and east flowing to the Padbury Brook.   
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3. Planning Policy and Guidance 
The following planning policies and guidance are relevant to the proposed development at Finmere Quarry, with 
regards to flood risk and surface water management. 

3.1 National Planning Policy Context 

Interpretation of the NPPF is provided in the PPG. Both must be taken into account in the preparation of local and 
neighbourhood plans and are a material consideration in planning decisions. The NPPF and PPG recommend 
that Local Plans should be supported by a SFRA and that they should develop policies to manage flood risk from 
all sources, taking account of advice from the EA and other relevant flood risk management bodies, such as 
LLFAs and Internal Drainage Boards (IDBs).  Local Plans should apply a sequential, risk-based approach to the 
location of development to avoid, where possible, flood risk to people and property and manage any residual risk, 
taking account of the impacts of climate change, by: 

• applying the Sequential Test; 

• applying the Exception Test, if necessary; 

• safeguarding land from development that is required for current and future flood management; 

• using opportunities offered by new development to reduce the causes and impacts of flooding; and 

• seeking opportunities to facilitate the relocation of existing development, including housing, to more 
sustainable locations where climate change is expected to increase flood risk. 

3.3.1 Sequential and Exception Tests 

The overall aim of the Sequential Test is to steer new development to areas designated Flood Zone 1.  Where 
there are no reasonably available sites in Flood Zone 1 areas, local planning authorities allocating land in Local 
Plans or determining planning applications for development at any particular location should take into account the 
flood risk vulnerability of land uses and consider reasonably available sites in Flood Zone 2 areas, applying the 
Exception Test if required.  Only where there are no reasonably available sites in Flood Zone 1 or 2 areas should 
the suitability of sites in Flood Zone 3 be considered, taking into account the flood risk vulnerability of land uses 
and applying the Exception Test if required. 

For the Exception Test to be passed: 

• it must be demonstrated that the development provides wider sustainability benefits to the community that 
outweigh flood risk, informed by a SFRA where one has been prepared; and 

• a site-specific FRA must demonstrate that 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.  

Both elements of the test will have to be passed for development to be allocated or permitted. 

3.3.2 Development and Flood Risk Vulnerability 

The NPPF considers the vulnerability of different forms of development and infrastructure to flooding and 
classifies proposed uses accordingly.  

The infrastructure at Finmere Quarry varies in NPPF vulnerability classification15 and is summarised below: 

• sand and gravel extraction extension is classified as ‘Water-Compatible’ development (sand and gravel 
working);  

• non-hazardous landfill extension is classified as ‘More Vulnerable’ development (Landfill and sites used for 
waste management facilities for hazardous waste); and  

                                                                                                           
15 Department for Communities and Local Government, (2014). Planning Practice Guidance Table 2: Flood Risk Vulnerability 
Classification. Available at: http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-
zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/ 

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
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• the clay extraction extension, retained MRF, variation of the clay borrow pit scheme and secondary 
aggregate processing/recycling plant site meanwhile are classified as ‘Less Vulnerable’ development 
(Minerals working and processing (except for sand and gravel working).  

At section 7, paragraph 066 of the PPG a matrix is included which shows which vulnerability classifications are 
appropriate within each flood zone. This is reproduced in Table 3. 

Table 3 - Flood Risk Vulnerability and Flood Zone Compatibility 

 
The EA online Flood Map for Planning (accessed January 2017) shows the proposed developments are located 
entirely within Flood Zone 1.  Flood Zone 1 covers those areas with the lowest flood risk; and is defined as areas 
with less than a 0.1% (or 1 in 1,000) annual probability of flooding from fluvial and tidal sources.  

Table 3 demonstrates that all types of development are appropriate within Flood Zone 1.  Therefore the proposed 
development meets with the requirements of the NPPF Sequential Test. 

For all development, wherever it is located, the NPPF requires developers to seek opportunities to reduce the 
overall level of flood risk in the area and beyond through the layout and form of the development and the 
appropriate application of sustainable drainage techniques.  This is addressed through this FRA and specifically 
the conceptual drainage strategy provided within section 6.  

3.2 Standards for Sustainable Drainage Systems 

The ‘Non-statutory Technical Standards for Sustainable Drainage Systems’16 was published in March 2015 and is 
the current guidance for the design, maintenance and operation of Sustainable Drainage Systems (SUDS). The 
standards set out that the peak runoff rates should be as close as is reasonably practicable to green field 
conditions and should never exceed the pre-development run-off rate. 

The standards also set out that the drainage system should be designed so that flooding does not occur on any 
part of the site for a 1 in 30 year rainfall event, and so that no flooding of any building (including any basement) 
would occur during a 1 in 100 year rainfall event. 

It is also noted that the standards specify that pumping should only be used when it is not reasonably practicable 
to discharge by gravity. 

3.3 Local Planning Policy 

3.3.1 Oxfordshire Minerals and Waste Core Strategy 

The Oxfordshire Core Strategy was adopted by Oxfordshire County Council on 12 September 2017. It sets out 
the vision, objectives, spatial planning strategy and policies for meeting development requirements for the supply 
of minerals and the management of waste in Oxfordshire over the period to 2031. Relevant policies with regards 
to development, flood risk and surface water management include: 

                                                                                                           
16 Department for Environment, Food and Rural Affairs (2015) Non-statutory technical standards for sustainable drainage 
systems 

Flood risk 
Vulnerability 
classification 

Essential 
Infrastructure 

Water 
Compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Zone 1      

Zone 2   Exception test 
required 

  

Zone 3a Exception test required   Exception test 
required 

 

Zone 3b ‘Functional 
Flood plain’ 

Exception test required     

Key 
 Development is appropriate. 
 Development should not be permitted 
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• Policy C2: Climate Change - Proposals for minerals or waste development, including restoration proposals, 
should take account of climate change for the lifetime of the development from construction through 
operation and decommissioning. Applications for development should adopt a low carbon approach and 
measures should be considered to minimise greenhouse gas emissions and provide flexibility for future 
adaptation to the impacts of climate change. 

• Policy C3: Flooding - Minerals and waste development will, wherever possible, take place in areas with the 
lowest probability of flooding. Where development takes place in an area of identified flood risk this should 
only be where alternative locations in areas of lower flood risk have been explored and discounted (using 
the Sequential Test and Exceptions Test as necessary) and where a flood risk assessment is able to 
demonstrate that the risk of flooding is not increased from any source, including:  

─ an impediment to the flow of floodwater;  

─ the displacement of floodwater and increased risk of flooding elsewhere;  

─ a reduction in existing floodwater storage capacity;  

─ an adverse effect on the functioning of existing flood defence structures; and  

─ the discharge of water into a watercourse.  

The opportunity should be taken to increase flood storage capacity in the flood plain where possible, particularly 
through the restoration of sand and gravel workings. 

3.3.2 Cherwell Local Plan 2011 – 2031 

The Cherwell Local Plan17 was adopted by Cherwell District Council in July 2015 and provides a framework for 
managing development and addressing key planning within the district, whilst addressing key environmental 
issues, including climate change that will see increased flooding throughout the area. 

Relevant policies with regards to development, flood risk and surface water management within the Cherwell 
District include: 

• Policy ESD 1: Mitigating and Adapting to Climate Change – Measures will be taken to mitigate the impact of 
development within the District on climate change. At a strategic level, this will include “designing 
developments to reduce carbon emissions and use resources more efficiently, including water”. 

• the incorporation of suitable adaptation measures in new development to ensure that development is more 
resilient to climate change impacts will include considering “minimising the risk of flooding and making use 
of sustainable drainage methods”; 

• Policy ESD 6: Sustainable Flood Risk Management - The Council will manage and reduce flood risk in the 
District through using a sequential approach to development; locating vulnerable developments in areas at 
lower risk of flooding. Development proposals will be assessed according to the sequential approach and 
where necessary the exceptions test as set out in the NPPF and NPPG. Development will only be permitted 
in areas of flood risk when there are no reasonably available sites in areas of lower flood risk and the 
benefits of the development outweigh the risks from flooding; 

• in addition to safeguarding floodplains from development, opportunities will be sought to restore natural river 
flows and floodplains, increasing their amenity and biodiversity value. Building over or culverting of 
watercourses should be avoided and the removal of existing culverts will be encouraged; 

• existing flood defences will be protected from damaging development and where development is considered 
appropriate in areas protected by such defences it must allow for the maintenance and management of the 
defences and be designed to be resilient to flooding. 

• site specific flood risk assessments will be required to accompany development proposals in the following 
situations: 

─ all development proposals located in flood zones 2 or 3; 

─ development proposals of 1 hectare or more located in flood zone 1; 

─ development sites located in an area known to have experienced flooding problems; and 
                                                                                                           
17 Cherwell Local Plan (2015) – Part 1. Available at: https://www.cherwell.gov.uk/downloads/download/45/adopted-cherwell-
local-plan-2011-2031-part-1-incorporating-policy-bicester-13-re-adopted-on-19-december-2016 
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─ development sites located within 9m of any watercourses. 

• flood risk assessments should assess all sources of flood risk and demonstrate that: 

─ there will be no increase in surface water discharge rates or volumes during storm events up to and 
including the 1 in 100 year storm event with an allowance for climate change (the design storm event); 

─ developments will not flood from surface water up to and including the design storm event or any 
surface water flooding beyond the 1 in 30 year storm event, up to and including the design storm event 
will be safely contained on site; and 

─ development should be safe and remain operational (where necessary) and proposals should 
demonstrate that surface water will be managed effectively on site and that the development will not 
increase flood risk elsewhere, including sewer flooding; 

• Policy ESD 7: Sustainable Drainage Systems (SuDS) - All development will be required to use SuDS for the 
management of surface water run-off; 

• where site specific Flood Risk Assessments are required in association with development proposals, they 
should be used to determine how SuDS can be used on particular sites and to design appropriate systems; 
and 

• when considering SuDS solutions, the need to protect groundwater quality must be taken into account, 
especially where infiltration techniques are proposed. Where possible, SuDS should seek to reduce flood 
risk, reduce pollution and provide landscape and wildlife benefits. SuDS will require the approval of 
Oxfordshire County Council as LLFA and SuDS Approval Body, and proposals must include an agreement 
on the future management, maintenance and replacement of the SuDS features. 

3.4 Other Considerations 

3.4.1 Level 1 Strategic Flood Risk Assessment 

A SFRA for Oxfordshire County Council was completed in 2015 to assess the flood risk from fluvial surface water 
and groundwater sources to broad areas that may be suitable for minerals extraction and strategic/non-strategic 
waste facilities in the Minerals & Waste Local Plan. The SFRA provides basin wide flood risk maps and historical 
flood maps for all sources of flooding, covering Finmere Quarry.  

3.4.2 Oxfordshire County Council Local Flood Risk Management Strategy 

The Oxfordshire Local Flood Risk Management Strategy 2014 - 2020  (LFRMS) details the flood risks that the 
County faces including flooding from rivers, surface water and sewer surcharges and rising groundwater. The 
LFRMS includes a Flood Risk Action Plan which identifies the practical steps that Oxfordshire County Council 
and other partners need to take to reduce their risks from flooding. 

The Local Flood Risk Management Strategy: 

• sets a long term programme for the reduction of flood risk; 

• sets procedures for identifying the relative priorities of measures for reducing flood risk; 

• establishes how to identify areas where a holistic approach to flood risk management will achieve multiple 
benefits; 

• establishes how to identify affordable measures for implementation to agreed time frames; 

• will facilitate engagement and consultation with the community and all our partners; and 

• encourages public awareness and self-help, where appropriate. 
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4. Flood Risk 

4.1 Overview 

The NPPF requires that the effects of all forms of flood risk to and from the site are considered within a FRA. 
There should be demonstration of how these risks should be managed, so that the development remains safe 
throughout its lifetime, taking into climate change. 

4.2 Tidal Sources 

Tidal flood sources include the sea and estuaries. There are no tidal flood sources local to the site - therefore 
there is no associated risk of flooding. 

4.3 Fluvial Sources 

The site is located within the River Great Ouse catchment. There are however no EA Main Rivers or LLFA 
Ordinary Watercourses in close proximity to, or within the site. The River Great Ouse (an EA Main River), is 
located approximately 2km north of the site and flows in an easterly direction. Tributaries of the Padbury Brook 
rise approximately 2km south west of the site and flow in a generally south easterly direction.  

The EA Flood Map for Planning, shows the all of the proposed development lies within Flood Zone 1. The land 
and property in this flood zone is classified as having ‘low’ risk of flooding from fluvial sources. Low risk areas are 
defined as land that has less than 1 in 1,000 annual probability of fluvial flooding (<0.1%). 

4.3.1 Flooding from Minor Watercourses 

There are a number of small unnamed land drains in close proximity to or within the site. Within the site a drain 
which extends for approximately 130m, is located approximately 70m west of the proposed clay extraction 
extension area. This drain is connected to a small, on site surface lagoon.  

Beyond the site boundary there are two land drains located in close proximity to the site. The first is 
approximately 270m to the south west of Grassy Plantation and the second is approximately 87m north east of 
the proposed clay extraction extension area, directly adjacent to the ATC&PH ownership boundary. It has been 
assumed the land drains drain surface water from surrounding arable farmland.  

Based on the EA historical flooding data, there have been no records of historic flooding from the land drains 
located on or in proximity to the site. It is understood that no flooding has been experienced at the site since 
operations commenced. 

Given there are no historical records of flooding on the site and the drainage systems serve as a wider land 
drainage system for the surrounding arable farmland, the risk of flooding from these minor watercourses is 
considered to be low.  

4.4 Artificial Waterbodies 

Artificial flood sources include raised channels such as canals, or storage features such as ponds and reservoirs. 
The Reservoir Act 1975 defines a large reservoir as one that holds over 25,000 cubic metres (m3) of water, 
although under the Flood and Water Management Act this is expected to be reduced under a review into the 
safety legislation and regulation of reservoirs to 10,000 m3 and is expected to be phased in once this comes into 
effect under the EA18. 

The EA Flood Risk from Reservoirs map19 shows that the site is not located in an area at residual risk of flooding 
from a reservoir in the event of a structural failure or breach.  

There are a number of small surface water ponds in close proximity and within the site including: 

                                                                                                           
18 Flood and Water Management Act (2010). Chapter 29 Schedule 4- Reservoirs. Available at: 
http://www.legislation.gov.uk/ukpga/2010/29/pdfs/ukpga_20100029_en.pdf 
19 https://flood-warning-information.service.gov.uk/long-term-flood-risk/map?easting=462737&northing=232583 
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• a pond located immediately west of Finmere Plantation and a further pond approximately 200m west north-
west. Both receive surface water from the site and both are assumed to be in continuity with the 
groundwater within the unworked sands and gravels – meaning that they therefore work as sumps / soak-
aways; and 

• an attenuation pond (located approximately 150m north of Foxley Fields Farm) has been constructed to 
manage surface water run-off from the northern and eastern flanks of the restored non-hazardous landfill 
site. 

Based on natural topography and vulnerability classification of the proposed developments, the small surface 
water ponds (some of which form part of managed surface water systems on site), are anticipated to pose 
minimal flood risk. Any flooding would remain within the site and be of short duration and shallow depth. 

The risk of flooding at the site from artificial sources is considered to be low. 

4.5 Groundwater Sources 

Groundwater flooding can occur when groundwater levels exceed ground surface levels as a result of periods of 
sustained high rainfall. The underlying geology has a major influence on where this type of flooding takes place. It 
is most likely to occur in low-lying areas underlain by permeable rocks (aquifers) where the water table is more 
likely to be at shallow depth. 

4.5.1 Geology 

The stratigraphical sequence and inferred thickness of the geological formations which underlie the site (based 
on the BGS geological map and boreholes drilled in 2006 at the site and 2009 and 2017) are presented in Table 
4.  

Table 4.  Summary of the regional geology of the Finmere Quarry Landfill area (BGS 2017) 
Rock Unit Group Formation Lithological Description Thickness 

Superficial Deposits Fluvioglacial 
deposits Sand and gravel 4.9 to 6.2* 

Till Stony clay with flint and Chalk pebbles 9* 

Jurassic – Great Oolite 
Group Forest Marble 

Formation 

Silicate-mudstone, greenish grey, variably calcareous 
and sandy, with lenticular typically cross-bedded 
limestone units that form banks and channel-fills, 
especially in the lower part. 

2 - 7 

White Limestone 
Formation 

A pale grey to off-white or yellowish limestone, peloidal 
wackestone and packstone with subordinate ooidal and 
shell fragmental grainstones, recrystallised limestone 
and/or hardgrounds at some levels with rare sandy 
limestone, argillaceous limestone, marl and mudstone 
or clay. 

7 - 18 

*Thickness based on available borehole logs 

Source: AECOM Hydrogeological Desk Study 

4.5.2 Hydrogeology 

The superficial sands and gravels which predominately overlie the White Limestone Formation in the north 
western area of the site are designated by the EA as a Secondary A Aquifer. The EA define Secondary A aquifers 
as “permeable layers capable of supporting water supplies at a local rather than strategic scale, and in some 
cases forming an important source of base flow to rivers”. It is likely that the clay-rich band which underlies the 
sand and gravel has a low permeability, which restricts vertical groundwater flow.  Where the clay is laterally 
continuous it may support a perched groundwater level in the overlying sands and gravels and isolate 
groundwater in the sands and gravels from that in the underlying bedrock. 

The till in the south eastern area of the site is designated by the EA as a Secondary (Undifferentiated) aquifer. 
The EA define Secondary (undifferentiated) aquifers as “has been assigned in cases where it has not been 
possible to attribute either category A or B to a rock type.  In most cases, this means that the layer in question 
has previously been designated as both minor and non-aquifer in different locations due to the variable 
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characteristics of the rock type.” It is likely that the till has a low permeability with flow predominantly within minor, 
higher permeable bands. 

The White Limestone Formation underlies the north western area of the site and has been classified as a 
Principal Aquifer. The EA define Principal Aquifers as “layers of rock or drift deposits that have high intergranular 
and/or fracture permeability - meaning they usually provide a high level of water storage. They may support water 
supply and/or river base flow on a strategic scale.  In most cases, principal aquifers are aquifers previously 
designated as major aquifer”.  

It is likely that the limestone has a low inter-granular permeability but a high secondary permeability imparted by 
the presence of fractures and fissures, which facilitates groundwater flow.  The bulk of groundwater flow in the 
limestone is in the fracture system which encourages rapid groundwater flow.  The Forest Marble Formation 
overlies the White Limestone in the south eastern part of the site.  Due to the variation in the lithology of the 
strata, it is likely that groundwater flow is focused within the limestone bands in the Forest Marble. 

According to the EA Groundwater Mapping, the site does not lie in a groundwater Source Protection Zone (SPZ). 
Groundwater SPZs reflect the risk of contamination from any activities that may cause pollution to the 
surrounding area.  

Soils at the site are described as both “slightly acid loamy and clayey soils with impeded drainage” as well as 
“slowly permeable seasonally wet acid loamy and clayey soils”20. Clayey soils are described to have low 
permeability, whilst loamy soils are described to have moderate permeability21. 

4.5.3 Groundwater Levels 

Groundwater level information has been recorded from a number of monitoring boreholes installed at the site, 
which have discrete monitoring horizons in the sand and gravel and in the underlying limestone.  In 2006, a 
series of monitoring boreholes were drilled to the west of the old railway and outside the area of the proposed 
development. Four boreholes were drilled to depths between 5.16m and 6.7m and equipped to facilitate 
monitoring of the superficial deposits. A further four boreholes were drilled adjacent to these boreholes to depths 
between 12m and 15m to facilitate monitoring of the underlying White Limestone and Forest Marble. 

Based on the borehole log information, together with groundwater level information from other boreholes around 
the existing site, it is interpreted that groundwater in both the superficial deposits and in the White Limestone 
flows in a generally easterly direction.  For the sand and gravel, the groundwater level in August 2006 varied 
between approximately 119.8m AOD on the western edge of the site and approximately 116.5m AOD on the 
eastern site boundary.   

For the White Limestone, the groundwater level varies between approximately 115.7m AOD on the western edge 
of the site and 114.2m AOD on the southern edge. 

Groundwater levels in the superficial deposits are higher than that in the White Limestone and it is inferred that 
the basal clay layer of the superficial deposits at the Site supports perched groundwater, restricting hydraulic 
continuity with the underlying limestone formation.  

4.5.4 Groundwater Flooding 

Oxfordshire County Council’s PFRA22 and Level 1 SFRA confirm that groundwater flooding does occur in the 
County. The understanding of flooding from groundwater is less developed as this source of flooding is usually 
combined with other sources of flooding, for example surface water, exacerbating the effects of flooding.  

The EA datasets provided to inform the Oxfordshire County Council PFRA and Level 1 SFRA provide an 
assessment of groundwater risk in terms of Areas Susceptible to Groundwater Flooding (AStGWF). Both the 
PFRA (Map 7) and SFRA (Appendix E1) identify the site as being located in a 1km grid square within an 
AStGWF. In each assessment, the site has been assigned a groundwater flooding probability of less than 25%.  

                                                                                                           
20 Soilscape- Cranfield Soil and AgriFood Institute http://www.landis.org.uk/soilscapes/index.cfm 
21 Lewis, Cheney and Dochartaigh (2006). ‘Guide to Permeability Indices’, British Geological Survey 
22Oxfordshire County Council PFRA (2011). Available at: https://www.oxfordshire.gov.uk/cms/content/oxfordshire-preliminary-
flood-risk-assessment-pfra  

http://www.landis.org.uk/soilscapes/index.cfm
https://www.oxfordshire.gov.uk/cms/content/oxfordshire-preliminary-flood-risk-assessment-pfra
https://www.oxfordshire.gov.uk/cms/content/oxfordshire-preliminary-flood-risk-assessment-pfra
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Based on PFRA’s Map 3 (which shows past flooding from groundwater), the site has not previously flooded from 
groundwater. Furthermore, the Oxfordshire County Council Level 1 SFRA indicates the Cherwell District has no 
records of flooding from groundwater within its district (which includes the site).  

Based on the information provided, the site is considered to be at low risk of groundwater flooding. 

4.6 Surface Water Flooding 

Surface water flooding is caused by overland flows that results from rainfall that fails to drain into the ground 
through infiltration, instead travelling over the ground surface. This can be exacerbated where the permeability of 
the ground is low due to the type of soil (such as clayey soils), geology or land use including urban developments 
with impermeable surfaces. 

The EA published the Risk of Flooding from Surface Water Maps (RoFSW) in December 2013 and are available 
to view online. The map indicates areas at risk from surface water flooding (when rainwater does not drain away 
through the normal drainage systems or soak into the ground, but instead lies on or flows over the surface). The 
map shows that the majority of the site is considered to be at ‘very low’ risk of flooding from surface water. The 
EA defines ‘very low’ risk as an area that has a chance of flooding that is less than 1 in 1,000 (< 0.1% AEP) in 
any given year. 

The mapping identifies small areas of land at ‘high’ risk of surface water flooding throughout the site.  Areas of 
‘high risk’ are considered to have a chance of water flooding greater than 3.3% in any given year. Most notably, 
flooding occurs to the north west of the proposed development and the disused railway and in the proposed clay 
extraction extension area (where flood depths are estimated to be below 300mm).  

Larger areas of surface water ponding are considered to have ‘low risk’ of flooding. Areas identified to be at ‘low’ 
risk of flooding (considered to have a chance of surface water flooding between 1 in 1,000 (0.1% AEP) and 1 in 
100 (1% AEP) in any given year) include all of the proposed development areas, excluding the secondary 
aggregate processing plant site. In the proposed landfill and clay extension areas flood depths are estimated to 
be between 300 and 900mm, whilst in the proposed sand and gravel extraction extension area the flood depth is 
estimated to be below 300mm. 

Mapping suggests that there are no defined overland flow routes through the proposed development areas and 
the areas at risk of surface water flooding are generally considered reflective of areas of low topography where 
surface water ponds. 

Based on the Cherwell District Council Level 1 SFRA23, there have been no reports of surface water flooding on 
the site or in the nearby village of Finmere. Consultation with Oxford County Council has confirmed the Cherwell 
District Council SFRA to be the main source of information for historical flooding for the site. 

It is considered that the site is at low risk of flooding from surface water sources and overland flow.  

4.7 Flooding from Drainage  

Flooding from drains, sewers and surface waters are normally interconnected. Insufficient or reduced drainage 
capacity within the sewer network can result in drainage capacity being exceeded causing extensive surface 
water flooding. Likewise increased volumes of surface water can overload sewers and drains, causing the 
drainage network to back-up and surcharge causing surface water flooding.  

Based on site visits undertaken by AECOM, the site has a limited perimeter or internal drainage system.  

On site drainage infrastructure includes: 

• a 100m/150m section of ditch along the western edge of the diverted route of Bridleway 7 to the south of 
Foxley Fields Farm which feeds (via a culvert under the bridleway) into another ditch which heads east 
adjacent to the proposed temporary Bridleway 6 diversion route;   

                                                                                                           
23 Cherwell District Council Level 1 SFRA (May 2017). Available at: 
https://www.cherwell.gov.uk/downloads/download/366/cherwell-level-1-strategic-flood-risk-assessment-update-may-2017 
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• ad hoc internal surface water drainage to the pond immediately west of Finmere Plantation and a further 
pond 200m west north west. Both of these ponds are said to be in continuity with the groundwater within the 
unworked sands and gravels within the site and therefore work as sumps / soak-aways; and 

• an attenuation pond created 150m north of Foxley Fields Farm to manage surface water runoff from the 
northern and eastern flanks of the restored non-hazardous landfill site. 

The Cherwell District Council’s Level 1 SFRA assesses flood risk from drainage infrastructure based on the DG5 
Sewer Flooding Incident Register, provided by Anglian Water. The SFRA indicates the site and the nearby village 
of Finmere has not been exposed to historic sewage/drainage flooding.   

Based on the remote location of the site and its distance from the nearest town/village, flood risk from drainage or 
sewage infrastructure is considered to be low. 
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5. Climate Change 

5.1 Context 

The NPPF requires site specific FRAs accompanying planning applications to assess the risk of all sources of 
flooding to and from the development and to demonstrate how these flood risks will be managed so that the 
development remains safe throughout its lifetime, taking climate change into account.  

The EA published updated climate change guidance in February 201624 . The guidance indicates that climate 
change is likely to increase river flows, sea levels, rainfall intensity, wave height and wind speed. 

5.2 Peak River Flow Allowances by River District 

The peak river flow allowances show the anticipated changes to peak flow by river basin district. The range of 
climate change allowances is based on percentiles. A percentile is a measure used in statistics to describe the 
proportion of possible scenarios that fall below an allowance level. The 50th percentile is the point at which half of 
the possible scenarios for peak flows fall below it and half fall above it.  

• central allowance is based on the 50th percentile; 

• higher central is based on the 70th percentile; and 

• upper end is based on the 90th percentile. 

If the central allowance is 30%, scientific evidence suggests that it is just as likely that the increase in peak river 
flow will be more than 30% as less than 30%.  

At the higher central allowance, 70% of the possible scenarios fall below this value. So, if the higher allowance is 
40%, then current scientific evidence suggests that there is a 70% chance that peak flows will increase by less 
than this value, but there remains a 30% chance that peak flows will increase by more.  

The proposed development lies within the Anglian River Basin District. Table 5 shows the climate change 
allowances for the Anglian River Basin District.  

Table 5 - Peak River Flow Allowance for the Anglian River Basin District 

Allowance Category Total potential change 
anticipated for ‘2020s’ 
(2015 to 2039) 

Total potential change 
anticipated for ‘2050s’ 
(2040 to 2069) 

Total potential change 
anticipated for ‘2080s’ 
(2070 to 2115) 

Upper End 25% 35% 65% 

Higher Central 15% 20% 35% 

Central 10% 15% 25% 

    

5.2.1 Peak River Flow Allowances for Different Assessments 

For FRAs, the “Flood Risk Vulnerability Classification” must be used to categorise the development in order to 
determine its compatibility with the Flood Zone. As mentioned in Section 3.3.2, the proposed development is 
intended for sand and gravel extraction extension (‘Water-compatible), non-hazardous landfill extension (‘More 
Vulnerable’) and clay extraction extension, retention of the MRF, variation of the clay borrow pit scheme and 
secondary aggregate processing/recycling plant site (‘Less Vulnerable’). 

The vulnerability classification and Flood Zone designation should be used to decide which peak river flow 
allowances (allowance category) to use based on the lifetime of the development. Table 6 shows the peak river 
flow for the different flood risk vulnerability classifications for each zone. 

                                                                                                           
24 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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Table 6 - Peak River Flow Allowances based on Flood Risk Vulnerability Classification and Flood Zone 

Flood Zone 2 

• Essential infrastructure – use the higher central and upper end to assess a range of allowances  
• Highly vulnerable – use the higher central and upper end to assess a range of allowances  
• More vulnerable – use the central and higher central to assess a range of allowances  
• Less vulnerable – use the central allowance 
• Water compatible – use none of the allowances 

Flood Zone 3a 

• Essential infrastructure – use the upper end allowance  
• Highly vulnerable – development should not be permitted 
• More vulnerable – use the higher central and upper end to assess a range of allowances  
• Less vulnerable – use the central and higher central to assess a range of allowances 
• Water compatible – use the central allowance  

Flood Zone 3b 

• Essential infrastructure – use the upper end allowance 
• Highly vulnerable – development should not be permitted 
• More vulnerable – development should not be permitted 
• Less vulnerable – development should not be permitted 
• Water compatible – use the central allowance 

If (exceptionally) development is considered appropriate when not in accordance with flood zone vulnerability categories, then 
it would be appropriate to use the upper end allowance. 

 

5.2.2 Peak River Flow Allowances for the Proposed Development 

It is assumed that the lifetime of the development at Finmere Quarry, based on current plans, is approximately 14 
years. The EA updated climate change guidance provides no indication of peak flow allowances required for Less 
Vulnerable development in Flood Zone 1. The proposed development is not in close proximity to an EA defined 
Main River nor an ordinary watercourse. However, given that there are several small drains located within the 
site, or adjacent to it, to the south east and north east, it is likely that flows within these drains will increase as a 
result of climate change. As detailed in Section 4.3.1, the drains appear to receive surface-water run-off from the 
surrounding arable farmland. It is unlikely that flow in these drains would increase significantly and the flood risk 
from minor watercourses will remain low. 

5.3 Peak Rainfall Intensity Allowance 

Increased rainfall affects river levels and land and urban drainage systems. Table 7 shows anticipated changes in 
extreme rainfall intensity in small and urban catchments. For flood risk assessments and strategic flood risk 
assessments, both the central and upper end allowances need to be assessed to understand the range of 
impact. 

Table 7 - Peak Rainfall Intensity Allowance in small and urban catchments 

Applies across all of England Total potential change 
anticipated for 2010 to 
2039 

Total potential change 
anticipated for 2040 to 
2059 

Total potential change 
anticipated for 2060 to 
2115 

Upper End 10% 20% 40% 

Central 5% 10% 20% 
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An increase in rainfall intensity over the lifetime of the development, approximately 14 years, (an Upper End 
allowance of 10% and a Central Allowance of 5%) will increase surface water runoff rates and volumes. However, 
as indicated in section 4.6, the risk from this source of flooding is considered to be low. 

Climate change must be taken into account when considering surface water runoff generated by development 
sites.  This is usually represented by increasing the peak rainfall intensities.  An increase in intensity will increase 
surface water runoff rates and volumes and therefore the design of the site’s drainage infrastructure will need to 
take this into account. 

5.4 Groundwater Flooding 

The predicted increase in the wetness of winters and the intensity of storm events could impact groundwater level 
fluctuations across the site and possibly increase the level of the water table. As the likelihood of groundwater 
emergence under the climate change scenario is likely to increase, the potential for groundwater flooding will also 
increase. 

The Oxfordshire County Council Level 1 SFRA indicates the site is in an area at low risk to groundwater flooding 
and does not have a history of groundwater flooding.  

Groundwater levels obtained from the monitoring boreholes installed at the site indicate perched groundwater 
due to a basal clay layer below the superficial sand and gravel which reduces the vertical movement of 
groundwater. As sand and gravel deposits are proposed to be worked in part of the site, the perched groundwater 
is likely to be encountered. Any influx of perched groundwater would be managed by establishing a 
collection/recharge system (or a suitable alternative). 

5.5 Flooding from Drainage Infrastructure 

It is difficult to predict precisely the impact of climate change on flooding from drainage infrastructure. However, 
with the projected increases in rainfall intensity, a greater amount of surface water runoff may enter the drain and 
sewer systems during storm events.  

As outlined in Section 4.7, the proposed development currently contains three drainage infrastructure units: a 
100m/150m ditch; ad hoc internal surface water drainage; attenuation pond. Based on this drainage infrastructure 
and the nature of the drainage system, it is anticipated the drainage will accommodate surface water flows, 
including an allowance for climate change. Section 6 outlines how surface water within the site will be managed 
over the lifetime of the development. 
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6. Surface Water Management 

6.1 Policy Requirements 

There are a number of national and local policy requirements which need consideration in the design of any 
drainage strategy. This will ensure that the proposed development will be sustainable and can, if possible, 
contribute to a decreased flood risk elsewhere. Policy requirements are outlined within Section 3 – Planning 
Policy and Guidance. 

The NPPF requires that new development should not increase flood risk either on the site or in the area 
surrounding it. This means that surface water leaving the site should not exceed the peak volumes currently 
generated and that betterment should be provided where possible. An allowance for climate change should also 
be taken into account in accordance with EA and NPPF guidance. A precautionary allowance has been used to 
increase peak rainfall intensities by 30%.  

All new developments, should aim to handle storm and foul water separately, directing storm water to more 
sustainable management processes. These are described in the next section. By separating storm and foul 
water, the risk of urban flooding and exceedance of foul sewers is minimised. 

The Oxfordshire County Council SFRA includes information on SuDS and should be used as a guide, should 
additional drainage requirement be incorporated into the final conceptual surface water strategy. 

6.2 Sustainable Drainage Systems 

The hierarchy for dealing with surface water drainage, described by the Building Standards Regulations (Part 
H25) and in accordance the principles of SuDS and the Cherwell District Local Plan, is as follows: 

• discharge via a soakaway or other infiltration system, where practicable; 

• discharge to a watercourse, where practicable, possibly subject to a limited rate of discharge; and 

• discharge to a surface water sewer, possibly subject to a limited rate of discharge. 

In considering SuDS solutions, the need to protect groundwater quality must be taken into account, especially 
where infiltration techniques are proposed. Where possible, SuDS should seek to reduce flood risk, reduce 
pollution and provide landscape and wildlife benefits. SuDS will require the approval of Oxfordshire County 
Council as LLFA and SuDS Approval Body. Further to this, proposals must include an agreement on the future 
management, maintenance and replacement of the SuDS features. 

6.3 Proposed Surface Water Drainage Strategy 

6.3.1 Existing Surface Water Management 

Finmere Quarry is currently operational and as such has a number of existing storage ponds to attenuate surface 
water flows. Based on available information, it is understood that these ponds release stored water via means of 
infiltration into the groundwater.  

The surface water management plan approved under the Environmental Permit related to part of the site only 
and therefore does not provide information on the layout of existing surface water drains and channels and the 
volume of present storage ponds elsewhere within the site.  

6.3.2 Proposed Surface Water Management 

6.3.2.1 Landfill Extension Area 

Development of the non-hazardous landfill extension will remove an existing storage pond from the current 
system. As such, additional storage volume must be provided to compensate for this and attenuate the flows 
which are currently stored in this pond. 
                                                                                                           
25 Office of the Deputy Prime Minister (2002) The Building Regulations 2000, Drainage and Water Disposal (Approved 

Document H)
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As surface water is intended to be released via infiltration rather than being released into an existing 
watercourse, pre-development run-off rates are not required to be calculated. 

Surface water runoff from the landfill extension will be collected by toe drains in the form of swales, and conveyed 
to the surface water lagoon located to the south-east of Finmere Plantation. Based on a review of site 
topography, superficial excavation will be adequate to create drains with the required gradients. A conceptual 
layout of this drainage strategy is shown in Figure G-2 below.  

 

Figure G-2.  Conceptual Drainage Strategy for Landfill Extension 

The volume required has been calculated using MicroDrainage Source Control, utilising the Institute of Hydrology 
Report 12426 (IOH24) method to calculate rainfall estimates for the catchment. A hydraulic conductivity for the 
infiltration was chosen as 0.02667 m/hr, based on the values presented in the Finmere Quarry Non-Hazardous 
Landfill Site Groundwater and Surface Management Plan27. Details for these calculations are shown in Annex C. 
This assessment has conservatively assumed that there is no infiltration within the swales, meaning that, based 
on the design of the swales, the storage volume required could be reduced, however without a detailed design of 
these swales the additional infiltration cannot be quantified.  

The estimated storage volumes necessary to attenuate surface flows at the new storage location are presented 
in Table 8. These volumes are in addition to the existing storage available at the location. The values are 
estimates and a more detailed surface water modelling exercise would be required as part of a detailed design.  

Table 8.  Storage Volume 

Rainfall Event Impermeable Area 
draining to pond (ha) 

Storage Area Volume (m3) 

Minimum Average Maximum 

1 in 100 yr (+30% 
Climate Change) 

8.45 2775 m3 4599 m3 6423 m3 

 

                                                                                                           
26 Institute of Hydrology (1994) Report No. 124, Flood estimation for small catchments. 
27 MJCA (2010) Finmere Quarry Non-Hazardous Landfill Site Groundwater and Surface Water Management Plan. Report 
Reference: PR/FI/AW/5293/01/LFGRArev 

Surface Water 
Lagoon 

New landfill area 
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The current area of the surface water lagoon, the storage area volumes and the infiltration rate of 0.02667 m/hr 
have been used to calculate storage depths and length of time that this water will take to drain away from the 
site. These values are presented in Table 9. It can be seen that the surface water run-off will be drained into the 
groundwater system in less than three days for the range of storage estimates. 

Table 9.  Storage depths and time to drain storage volume 

 Storage Volume Depth Time to Drain Storage Volume 

Minimum 2775 m3 0.8 m 30 hr 

Average 4599 m3 1.3 m 49 hr 

Maximum 6423 m3 1.8 m 68 hr 

The estimates of the drainage time are based on previous estimates of infiltration rate. This rate will be confirmed 
through suitable ground investigation during the detailed design stage. 

6.3.2.2 New Site Office 

It is assumed that surface water at the old site office is currently conveyed to storage using the existing site 
drainage; therefore the relocation of the offices to the location adjacent to Finmere Plantation will not require the 
creation of additional storage volumes. Surface water flows are to be conveyed from the new site office area into 
nearby drains and to the attenuation area.  

6.3.2.3 Material Excavation Area 

In terms of the proposed extension to the area for sand and gravel excavation, any surrounding working areas 
will be re-graded to direct surface water flows into the created voids. The runoff is not expected to increase as a 
result of these excavations. Following excavation, the area is to be backfilled and restored to original levels, 
therefore the existing surface water management processes are assumed to be adequate to process these flows. 

To follow the requirement that surface water flows are processed on site, and do not pass onto neighbouring 
property, a drain may be required at the western edge of the site.  
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7. Flood Risk Management Measures 

7.1 Mitigation against Fluvial Flooding 

All development within the site will be located in Flood Zone 1 and is therefore considered to be at low risk of 
fluvial flooding. No further mitigation measures are therefore required to manage the risk of fluvial flooding to the 
proposed development.  

7.2 Mitigation against Artificial Flooding 

The proposed development site is considered to be at low risk of artificial flooding. No further mitigation 
measures are therefore required to manage the risk of artificial flooding to the proposed development. 

7.3 Mitigation against Groundwater Flooding 

The risk of groundwater flooding is considered to be low at the site, although the sand and gravel deposits onsite 
are likely to support perched groundwater. For the sand and gravel, the groundwater level in August 2006 varied 
between approximately 119.8m AOD on the western edge of the site and approximately 116.5m AOD on the 
eastern site boundary. A review of topographic imagery provided to AECOM indicates the location of the 
proposed extension to the area for sand and gravel extraction (north-western region of site) had an elevation of 
approximately 120m AOD, indicating the extraction of sand or gravel is likely to encounter the perched 
groundwater. 

Any influx of perched groundwater would be managed by establishing a collection/recharge system (or a suitable 
alternative) in the short term.  

7.4 Mitigation against Surface Water Flooding 

The proposed development is considered to be at low risk of pluvial flooding. Over the lifetime of the 
development surface water from the quarry will continue to drain via the existing drains and lagoons.  

7.5 Mitigation against Flooding from Drainage Infrastructure 

The proposed development is considered to be at low risk of flooding from drainage infrastructure. No further 
mitigation measures are therefore required to manage the risk of flooding from drainage infrastructure to the 
proposed development. 
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8. Off-Site Impacts and Residual Risk 

8.1 Off-Site Impacts 

Finmere Quarry is considered to be at low risk of flooding from all sources. The management of surface water 
and groundwater will be undertaken on site via storage ponds (both existing and new). The use of the ponds will 
ensure that the scheme will not increase flood risk and will therefore meet with the requirements of the NPPF. 

It is considered that the proposed development will not result in any offsite impacts. 

8.2 Residual Risk 

The existing and proposed drainage systems (surface and groundwater) comprise gravity systems, however 
pumping of groundwater may be required to manage short-term, localised surface water accumulations. 

The failure of pumping plant within the quarry constitutes a potential residual risk, over the short-term period of 
use, but any resultant flooding would generally be slow to materialise and there would be adequate time for the 
responsible authority to take action to repair or replace the defective equipment.   

There is also a residual risk of blockage (silt, debris etc.) of the site surface water drainage system comprising 
toe drains in the form of swales as well as exceedance of the standard of design during an extreme rainfall event.    

In order to reduce the risks of blockage in the drainage systems, regular and proactive maintenance should be 
undertaken. The site operator will ultimately be responsible for maintenance of the site drainage system including 
any drainage infrastructure. 
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9. Conclusions 
The following conclusions can be made regarding flood risk to the proposed development and to off-site areas as 
a result of the proposed development:  

• the site is located in Flood Zone 1, land considered to have a less than 0.1% (1 in 1000) annual probability 
of flooding from fluvial and/or tidal sources in any given year. The site is therefore considered to be at low 
risk of flooding from fluvial sources; 

• the proposed development works are spilt into three vulnerabilities: sand and gravel works are classed as 
‘Water Compatible’; non-hazardous landfill extension as ‘More Vulnerable’; and the clay extraction 
extension, retained MRF, variation of the clay borrow pit scheme and secondary aggregate 
processing/recycling plant site as ‘Less Vulnerable’. The proposed development is considered appropriate 
in Flood Zone 1; 

• the site is not at risk from tidal flooding and the risk of flooding from artificial sources (i.e. reservoirs, canals 
etc.) is low; 

• the existing flood risk from overland flow, groundwater sources, and drainage infrastructure is considered to 
be low; 

• groundwater may be encountered with sand and gravel extraction. Any influx of perched groundwater would 
be managed by establishing a collection/recharge system (or a suitable alternative) therefore pumping of 
groundwater may be required to manage short-term, localised requirements; 

• based on the updated Flood Maps for Surface Water Flooding the risk of flooding from surface water is 
indicated to be very low to low therefore the risk of surface water flooding is considered to be low;  

• agricultural land surrounding the operational area of the site and within the immediate are of the site drains 
at a Greenfield runoff rate to the surrounding watercourses via infiltration to the ground;  

• there is no formal utility company drainage infrastructure located within the site boundary or in close 
proximity to the site; 

• groundwater and surface water within the site drains to a series of settlement lagoons and clean water 
lagoons;  

• post-restoration, drainage from the site will drain at a green field rate, to a small lake and surrounding 
restored landscaped areas. No specific surface water mitigation measures are proposed as part of the 
proposed development; 

• the proposed development will not increase surface water runoff and therefore meets with the requirements 
of the NPPF; 

• there are no off-site impacts as a result of the proposed development in relation to flood risk; and 

• there is a residual risk of blockage of the surface water drainage system or exceedance of the system’s 
design capacity. However, regular maintenance and inspection of the drainage system should be 
undertaken to ensure that the system continues to perform as designed.  

This FRA serves to demonstrate that the proposed development will remain safe during its lifetime and will not 
increase flood risk elsewhere. Subject to the proposed surface water drainage system being implemented the 
proposed development at the site is considered to be acceptable in flood risk terms. 
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Annex G1 – Consultation 
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Somerton, Joanne

From: Enquiries_EastAnglia <Enquiries_EastAnglia@environment-agency.gov.uk>
Sent: 08 January 2018 10:13
To: Rushmer, Lucy
Subject: Finmere Quarry, Banbury Road, Finmere - Our ref: EAn/2017/70852
Attachments: FRA advisory note.pdf

Dear Ms Rushmer

Thank you for your enquiry which was received on 20 December 2017.

Unfortunately, Product 4 is not available for this site.

We respond to requests under the Freedom of Information Act 2000 and Environmental Information
Regulations 2004.

I enclose information on likelihood of flooding from rivers and the sea for the site shown above and a copy
of the Flood Risk Assessment (FRA) advisory note.  Please refer to Open Government Licence which
explains the permitted use of this information.

The information on Flood Zones in the area relating to this address is as follows:

The property is in an area located within Flood Zone 1 shown on our Flood Map for
Planning (Rivers and Sea).

Note - This information relates to the area that the above named property is in and is not
specific to the property itself as it is influenced by factors such as the height of door steps,
air bricks or the height of surrounding walls. We do not have access to this information
and is not currently used in our flood modelling.
Flood Zone definitions can be found at www.gov.uk/guidance/flood-risk-and-coastal-
change#Table-1-Flood-Zones

Data Available Online

Many of our flood datasets are available online:

· Flood Map For Planning (Flood Zone 2, Flood Zone 3 ,Flood Storage Areas, Flood Defences, Areas
Benefiting from Defences, , )

· Risk of Flooding from Rivers and Sea
· Historic Flood Map
· Current Flood Warnings

Further details about the Environment Agency information supplied can be found on the GOV.UK website:

https://www.gov.uk/browse/environment-countryside/flooding-extreme-weather

If you have requested this information to help inform a development proposal, then you should note the
information on GOV.UK on the use of Environment Agency Information for Flood Risk Assessments.

https://www.gov.uk/planning-applications-assessing-flood-risk

Please be aware that we now charge for planning advice provided to developers, agents and landowners.
If you would like advice to inform a future planning application for this site then please complete our



2

https://www.gov.uk/government/publications/pre-planning-application-enquiry-form-preliminary-opinion and
email it to our Sustainable Places team.
planning.brampton@environment-agency.gov.uk.  We will initially provide you with a free response
identifying the following:

· the environmental constraints affecting the proposal;
· the environmental issues raised by the proposal;
· the information we need for the subsequent planning application to address the issues identified

and demonstrate an acceptable development;
· any required environmental permits.

If you require any further information from us (for example, a meeting or the detailed review of a technical
document) we will need to set up a charging agreement. Further information can be found on our website.

Please note we have published revised climate change allowances, which are available online. These new
allowances will need to be reflected in your Flood Risk Assessment. If you want to discuss this please call
our Sustainable Places team on 020 8474 5242.

Please get in touch if you have any further queries or contact us within two months if you’d like us to review
the information we have sent.

Regards
Teresa

Teresa Chapman
Customers & Engagement Officer, Customers & Engagement Team, East Anglia Area
Environment Agency | Bromholme Lane, Brampton, Huntingdon, Cambridgeshire, PE28 4NE
Environment Agency | Iceni House, Cobham Road, Ipswich IP3 9JD

enquiries_eastanglia@environment-agency.gov.uk
External: 02030 255472

Information in this message may be confidential and may be legally privileged. If you
have received this message by mistake, please notify the sender immediately, delete it
and do not copy it to anyone else.

We have checked this email and its attachments for viruses. But you should still check
any attachment before opening it.
We may have to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation.  Email messages and
attachments sent to or from any Environment Agency address may also be accessed by
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Annex G2 - Topographic Survey 
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Annex G3 - Conceptual Drainage Strategy 
Supporting Micro Drainage Storage Calculations 
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Source Control Input Variables 

 

Source Control Storage Volume Outputs 
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