
Flood Risk Assessment 
 

1.0 Background 

1.1. The proposed development seeks to regularise the existing restoration 
landform following the extraction of sand and gravel and subsequent infilling of 
the void with clay on a 27 hectare area of land known as Gravel Diggers and to 
amend the approved restoration profile and planting scheme. 

2.0 Flood Risk 

2.1. Approximately two-thirds of the site is designated as Flood Zone 1 by the 
Environment Agency. The southeastern corner is designated as Flood Zone 3, 
with the majority of this indicated as benefitting from flood defences. Flood Zone 
2 is designated around the periphery of the Flood Zone 3 area (see drawing 
3154/FRA/02). 

3.0 Data sources 

3.1. The following data sources were used in this assessment: 

Application Plans  

• Landscape Restoration Plan Drawing number 1550-01-19 
• Topographical survey (March 2021) 
• CP/ADL/GDRR/04 Restoration Scheme  

Ordnance Survey (OS) 

• 1:25,000 scale series mapping 

British Geological Survey (BGS) 

• Geological maps, 1:50,000-scale (England & Wales) 
• Soils map (Cranfield Soil and Agrifood Institute Soilscapes website) 

Environment Agency (EA) 

• Environment Agency flood mapping 

 

4.0 Local Planning Policy 

4.1. Cambridgeshire County Council as the Lead Local Flood Authority (LLFA) is 
responsible for ensuring local policy is consistent with national policy. Both 
County and District Councils are responsible for encouraging sustainable 
development, and to ensure adherence to NPPF requirements with regards to 
flood risk management. 
 

4.2. The District Council has produced a Level 1 Strategic Flood Risk Assessment 
(SFRA). This represents a high-level assessment of flood risk across the county 
to guide the preferred location for development by means of a ‘sequential test’. 

  



5.0 Proposed Development  

5.1. To amend the approved restoration profile and planting scheme following the 
extraction of sand and gravel and subsequent infilling of the void with clay. The 
permitted after uses, principally agricultural grassland with new tree and shrub 
planting remains unchanged. 
 

5.2. In terms of site water management, low permeability fill was used to restore the 
quarry void following the extraction of sand and gravel. The restored ground 
surface was domed to convey rain runoff to perimeter ditches. A ditch currently 
exists along the western site boundary that connects waterbodies in the north 
and northeast of the site. These will be retained as part of the development. 
The waterbodies are in continuity with groundwater. Any egress from the 
waterbodies discharges off-site to an IDB drain, which is situated along the 
eastern site boundary. 

6.0 Baseline conditions  

6.1. The site is located approximately 5 km north of Waterbeach, 12 km northeast 
of Cambridge, and centred on National Grid Reference (NGR) TL 48748 70226 
(Drawing CP/ADL/GDRR/01) 
 

6.2. The site currently comprises grassland and is predominantly surrounded by 
fields. A sand and gravel quarry and mineral processing area associated with 
Mitchell Hill Quarry is located on the western site boundary. 
 

6.3. The land surface of the site is domed, with the highest elevation being 
approximately 5.5 metres Above Ordnance Datum (mAOD) in the southwest. 
Elevations decrease towards the site boundary, reaching an elevation of 
approximately 2 mAOD. The surrounding area is level, with an average 
elevation of 2 mAOD. 
 

6.4. Classifications of the Cranfield National Soil Resources Institute 
(http://www.landis.org.uk/ soilscapes/) show that the predominant soil type in 
the area surrounding the site is ‘Loamy and sandy soils with naturally high 
groundwater and a peaty surface’ (Soilscape 23), which is typically naturally 
wet. It is anticipated that the topsoil and subsoil was replaced during site 
restoration, deeper drainage is likely to be impeded due to the replacement of 
the sand and gravel with inert fill. 
 

6.5. The pre-existing superficial deposits at the site and the surrounding area are 
indicated by the BGS to comprise River Terrace Deposits. The Environment 
Agency classifies these as a ‘Secondary A’ aquifer, which are defined as layers 
that can provide water at a local scale and may form an important source of 
baseflow to rivers. 
 

6.6. The Bedrock beneath the site is the Kimmeridge Clay Formation. The 
Environment Agency classifies this as an Unproductive Aquifer. 
 



6.7. Hydrological characteristics of the site and its’ environs have been derived from 
Ordnance Survey maps. Features of significance are shown on Drawing 
CP/ADL/GDRR/01. 
 

6.8. The site is located within the catchment of the River Great Ouse. The Great 
Ouse passes 870 m north of the site, flowing north eastwards. 
 

6.9. Within the site a small ditch flows northwards along its western boundary and 
enters a waterbody in the north of the site. A second ditch conveys water from 
the northern waterbody southwards along the eastern boundary to a smaller 
waterbody located in the centre of the site. 
 

6.10. Numerous drainage ditches occupy the land surrounding the site. The ditches 
are managed by the Old West Internal Drainage Board (IDB), which is part of 
the Ely Group of IDBs. The nearest named watercourse is Engine Drain, which 
is located along the southern and southeastern site boundary. Engine Drain 
flows generally northwards to Chear Fen pumping station, located 1.4 km to the 
northeast. The pumping station discharges water from the IDB drains into the 
River Great Ouse. The Great Ouse is the nearest main watercourse to the site, 
passing approximately 800 m north of the boundary and flowing eastwards. 
 

6.11. Smaller ditches define field boundaries to the east and west of the site and 
convey water from the adjacent farmland to Engine Drain. 
 

6.12. Two waterbodies are present within the site boundary, both were constructed 
during the restoration of the site. The larger of the two waterbodies occupies 
the full length of the northern site boundary. The smaller waterbody is located 
close to the eastern boundary in approximately the centre of the site. Both 
waterbodies are connected by a ditch which eventually discharge to the 
adjacent IDB controlled drain via existing ditches. The waterbodies are 
groundwater supported. 

7.0 Climate change and design storm rainfall depth 

7.1. Within the UK, projections of future climate change predict that there will be 
more frequent, short duration, high intensity rainfall events and periods of long 
duration rainfall. The NPPF recommends that the effects of climate change are 
incorporated into Flood Risk Assessments. 
 

7.2. Recommended precautionary sensitivity ranges for peak rainfall intensities are 
outlined in the Environment Agency website and are summarised in Table 1. 

Table1: Recommended increases in rainfall due to climate change 

Peak rainfall 
intensity - applies 
across all of 
England 

Year
 ‘2020s’ (2015 

to 
2039) 

‘2050s’ (2040 
to 
2069) 

‘2080s’ (2070 
to 
2115) 

Upper estimate +10% +20% +40% 
Central 

 
+5% +10% +20% 



7.3. The restoration is permanent therefore, a peak rainfall adjustment of 40% for 
climate change is applicable. 
 

8.0 Flood Risk to the Site 

8.1 The risk of flooding to the site has been assessed by examining the likelihood 
(frequency or return period) of flooding and the consequences of flooding 
(fatalities, property damage, disruption) which typically depend on flood depth, 
velocity, speed of onset and duration. A qualitative assessment of the 
consequences of flooding to the site has been made from a range of potential 
flood sources:  

▪ Fluvial flow 

▪ Tidal 

▪ Pluvial (Surface water run-off) 

▪ Groundwater flow 

▪ Sewer and/or water mains leakage 

 
8.2 Agricultural land is not a flood sensitive land use. The majority of the site is 

within Flood Zone 1 or protected by flood defences, with small areas of the solar 
farm located within Flood Zone 2. 
 

8.3 There is no history of flooding at the site according to the Environment Agency 
recorded flood outlines. 
 

8.4 Fluvial (river) flooding occurs when a watercourse cannot accommodate the 
volume of water draining into it from the surrounding catchment. 
 

8.5 Most of the site is located within Flood Zone 1, however a small area is located 
within Flood Zones 2 and 3 that is not protected by flood defences. 
 

8.6 Should fluvial flooding occur at the site the impact is likely to be minimal. 
 

8.7 Surface water (pluvial) flooding occurs when rainwater does not drain away 
through the normal drainage system or soak into the ground, but instead lies 
on or flows over the ground. This can typically happen following high rainfall 
storm events when a drainage system is unable to accommodate the amount 
of surface run-off, or when ground profiles are uneven and facilitate ponding. 
 

8.8 The Environment Agency’s ‘Risk of Flooding from Surface Water’ map (Drawing 
3154/FRA/03) shows that the site and surrounding area have a very low (less 
than 1 in 1000 annual probability) to low risk (between 1 in 1000 and 1 in 100 
annual probability) of surface water flooding.  Higher probabilities of surface 
water flooding are associated with the field ditches. 
 

8.9 The surface water flood risk to the site is therefore considered ‘very low’. 
 



8.10 Groundwater flooding occurs when the watertable rises to meet the ground 
surface. It is most likely in areas above an aquifer where water levels can rise 
following prolonged rainfall. 
 

8.11 The restoration of the site has resulted in it being a topographic high in the area. 
Therefore the risk of flooding posed by groundwater is ‘very low’. 
 

8.12 Sewer flooding generally results in localised short-term flooding caused by 
intense rainfall events overloading the capacity of sewers. Flooding can also 
occur because of blockage, poor maintenance, structural failure or surcharging 
of the system due to high water levels in a receiving watercourse. 
 

8.13 The site has previously been worked for mineral and is in a largely rural area 
therefore it is unlikely that sewers exist nearby. Additionally the water levels in 
the watercourses surrounding the site are maintained by pumping, therefore it 
is unlikely that surcharging of sewers would occur. 
 

8.14 The risk is therefore considered to be ‘very low’. 
 

9.0 Flood Risk from the Site 

9.1. Developments can increase flood risk to external receptors through the 
following mechanisms: 

▪ Fluvial flooding due to a loss of floodplain storage 

▪ Fluvial flooding due to changes in flood pathways 

▪ Surface water flooding due to changes in land use 

▪ Sewer flooding due to new connections 

9.2. Land use that is potentially at risk if a proposed development causes increased 
flooding in areas beyond its boundary is referred to as a ‘receptor’. The 
consequences of flooding will depend on the vulnerability of the receptor to the 
depth, velocity, speed of onset and duration of flooding. 
 

9.3. Potential receptors will tend to be located down-gradient of a site unless 
separated by an intervening barrier such as a road embankment, ditch or 
watercourse. 
 

9.4. Elm Farm and Chestnut Farm are located adjacent to the southwest boundary, 
and the village of Chittering is located 545 m east of the site. Chear Fen Farm 
is located 450 m north of the site. All receptors are separated from the site by 
Engine Drain. 
 

9.5. Other receptors comprise roads and agricultural fields which are ‘less 
vulnerable’ to flooding. 
 

9.6. The locations of receptors are shown on Drawing CP/ADL/GDRR/01. 
 



9.7. As the site is protected by flood defences it is not considered to be part of the 
functional floodplain. Therefore the development would not result in a loss of 
floodplain storage. 
 

9.8. The site is protected by flood defences and is therefore not considered part of 
the functional floodplain. 
 

9.9. The amended restoration scheme would not increase run-off. 
 

9.10. The development will not create new connections to existing sewer systems. 
Groundwater levels will not be affected. 
 

10 Mitigation 

10.1. This assessment has found that the proposed development is sufficiently 
protected against flood risk and does not pose a flood risk to external areas that 
would warrant mitigation. 
 

10.2. Therefore mitigation measures are not required. 
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