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Site name 
Land Adj. Tesco, Tring Road 

  

Site details OS Grid 
reference 

SP 82869 13822 

Area 0.4Ha 

Current land use Developed  

Proposed site 
use 

Residential (C2) 

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

There are no watercourses within the site boundary.  The Grand Union Canal is 
within 30m of the northern site boundary.   

Flood history 
The EA Recorded Flood Outline shows that the site flooded in February 1990 as 
a result of channel exceedance.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 100% 0% 0% 

Existing modelling: 

The site is covered by the 2018 Upper Thame and Bear Brook 1D-2D hydraulic 

model.   

Flood Characteristics:  

The whole site is with Flood Zone 2.  The Upper Thame and Bear Brook model 
results (0.1% AEP) show a much smaller proportion of the site to be at risk.  
However, Flood Zone 2 incorporates historic events and so the whole site is 
shown to be at risk.  The model data shows that depths of up to 0.6m are 
expected in the 0.1% AEP event.  

The detailed flood results for the Upper Thame and Bear Brook model are 
unusual in the vicinity of this site, with several small areas of isolated flooding.  
The model here will need to be reviewed in the vicinity of this site as part of the 

FRA to ensure that it is fit for purpose 

Surface Water 

Proportion of site at risk (RoFfSW) 

30-year 100-year 1,000-year 

0% 0% 16% 

Description of the surface water flow paths:  

Surface water flood risk at the site is low, with flooding predicted in the 0.1% 
AEP event.  The flooding is shown to enter the site from both the northern and 
southern boundaries, affecting the central areas of the site.  The flooding is 
associated with the low topography of the site.  

 

 

Groundwater 

JBA Groundwater Flood Risk Map 

Depth below 
surface: 0-

0.025m 

Depth below 
surface: 
0.025 to 

0.5m 

Depth below 
surface: 

0.5m to 5m  

Depth below 
surface: 

Below 5m 
No Risk  
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0% 0% 0% 0% 100% 

The site is not at risk of groundwater flooding during a 1% AEP event.  

Reservoir The site is not at risk of flooding from a reservoir in the unlikely case of a breach.  

Canal 
The Grand Union Canal is within 30m of the northern boundary. No separate 
canal flood risk modelling is available, but the canal is not in embankment at this 

point.   

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

There are no defences within the site or within close proximity.  

Residual risk 

Culvert / structure 
blockage? 

There are no culverts within the vicinity of the 
site.  

Impounded water body 
failure? 

The site is not at risk of flooding due to reservoir 
breach.  

Defence breach / 
overtopping? 

Breach Zone 

N/A  

Emergency 
planning 

Flood warning 

The site is covered by the following EA Flood Warning and Flood Alert areas:  

• Flood Alert area: Bear Brook and tributaries in the Aylesbury area, 
including Wendover and Weston Turville 

• Flood Warning area: Bear Brook and tributaries, from Broughton to 
Haydon Mill Farm in Coldharbour, Aylesbury 

Access and 
egress 

The site is likely to be accessed via Lester Road, along the northern boundary.  
The route is within Flood Zone 2, where fluvial flooding is predicted to occur 
during a 0.1% event.  In areas, the route is also at surface water flood risk.  There 
are areas of ponding which are a high risk, with flooding predicted in the 3.33% 
AEP event.  This may implicate access and egress.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

The Upper Thame and Bear Brook model was ran for a 70% climate change 
uplift.  This extent does not extend beyond the flooding expected within the 1% 
AEP event, and therefore does not pose additional risk to the site.  
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

The north of the site is underlain by West Walton Formation (Ampthill clay 
formation and Kimmeridge clay formation). A small area in the south of the site 

is underlain by Portland Group (limestone and calcareous sandstone).  

Superficial 
Geology 

No superficial deposits found within the site.  

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils.  

SuDS 

All development should adopt source control SuDS techniques.  
 
Due to the site being within Flood Zone 2, it is advised that source control 
SuDS techniques (such as green roofs, rainwater harvesting and permeable 
paving are used across the site.  
 
Conveyance features should be designed above ground and follow natural flow 
paths where possible.  
 
Storage for runoff from the development in extreme events should be located 
outside of fluvial flood risk areas.  
 
The impermeable bedrock and clayey soils suggests that infiltration may not be 
suitable. Site investigation and infiltration testing would be required to assess 
suitability.  
 
Further information on SuDS can be found in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire Council website.  

Groundwater 
Source 
Protection Zone 

The site is not within an EA Source Protection Zone.  

Historic Landfill 
Site 

There are no historic landfill sites within the vicinity of the proposed site.  

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BC guidance 

on runoff rates and volumes, contributing to the reduction of flood peaks 

downstream.  

 

Recommended 
plan-making 

approach  

Sequential Test and Exception Test requirements 

The Sequential Test must be passed.  Only once the Sequential Test is passed should the Exception 
Test be applied.  It is expected that all built development will be sequentially located within 
Flood Zone 1, however for this site, the Exception Test would be required: 

• If Highly Vulnerable development is located in FZ2. 
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Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage. 

• A site-specific flood risk assessment will be required because the site is within Flood Zone 2 
and at risk from sources of flooding other than rivers and the sea. Government guidance on 
flood risk assessments must be followed (https://www.gov.uk/guidance/floodrisk-
assessment-for-planning-applications). 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’).  The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment.  

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using up-to-date Environment Agency 

guidance for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

• assessment, including surface water.  

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site, 

considering fluvial, pluvial and groundwater sources. 

• Safe access and egress should be demonstrated in the 1% AEP + CC event.  

• A site-specific surface water drainage strategy will be required.  

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach, with housing located 

within the central areas of the site with low fluvial, pluvial and groundwater risk. Flood Zones 

2 and 3 (subject to a detailed flood risk assessment) should be preserved as public green 

space, with built development restricted to Flood Zone 1. 

• Storage for the development in extreme events should be located outside of fluvial flood risk 

areas.  

• Compensation storage would need to be provided for any land-raising within the 1% AEP 

plus appropriate climate change flood extent.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity and amenity. The interface with accessible green 

infrastructure should be a key feature of the SuDS design. 
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Site name 
Mandeville Grange nursing home (Wendover Road) 

  

Site details OS Grid 
reference 

SP 83299 12228 

Area 0.35Ha  

Current land 
use 

Developed  

Proposed site 
use 

Residential (C2) 

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

There are no watercourses within close proximity of the site.  

Flood history The EA Recorded Flood Outlines show no historic flood events at the site.  

Fluvial 

Proportion of site at risk in Flood Zones  FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Existing modelling: 

The site is not covered by a hydraulic model.  

Flood characteristics: 

The site is entirely within Flood Zone 1 and is therefore at a very low risk of 
fluvial flooding.  

 

Surface Water 

Proportion of site at risk (RoFfSW) 

30-year 100-year 1,000-year 

13% 20% 38% 

Description of surface water flow paths:  

The west of the site is shown to be at a high risk of surface water flooding 
where flooding is predicted in the 3.33% AEP event. For the higher return 
period events, the area predicted to flood increases significantly, affecting the 
western and central areas of the site.  The ponding occurs as a result of the 
topography, with the site being in a low point relative to the surrounding area.  

 

Groundwater 

JBA Groundwater Flood Risk Map 

Depth below 
surface: 0-

0.025m 

Depth below 
surface: 
0.025 to 

0.5m 

Depth below 
surface: 

0.5m to 5m  

Depth below 
surface: 

Below 5m 
No Risk  

0% 0% 0% 0% 100% 

The site is not at risk of groundwater flooding during a 1% AEP event.  

Reservoir The site is not at risk of flooding from a reservoir in the rare case of a breach.  

Canal There are no canals within the vicinity of the site.  
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Site name 
Mandeville Grange nursing home (Wendover Road) 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

There are no defences within the site or within close proximity.  

Residual risk 

Culvert / structure blockage? 
There are no culverts within the vicinity of 
the site.  

Impounded water body failure? 
The site is not at risk of flooding due to 
reservoir breach.  

Defence breach / overtopping? 
Breach Zone 

N/A 

Emergency 
planning 

Flood warning The site is not within an EA Flood Alert or Warning area.  

Access and 
egress 

The site is likely to be access via the A413 along the eastern boundary of the 
site. The route is in Flood Zone 1 and therefore at a very low risk of fluvial 
flooding.  Adjacent to the site, there is also negligible risk of surface water 
flooding, with no flooding expected in the 0.1% AEP event.   

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

The site remains in Flood Zone 1 when accounting for climate change.   
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Site name 
Mandeville Grange nursing home (Wendover Road) 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

The site is underlain by Gault Formation and Upper Greensand Formation 
(mudstone, sandstone and limestone). 

Superficial 
Geology 

No superficial deposits found within the site.  

Soils Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey soils 

SuDS 

All development should adopt source control SuDS techniques.  
 
Conveyance features should be designed above ground and follow natural flow 
paths where possible.  
 
The bedrock geology suggests variable infiltration potential; therefore it 
is recommended that further site investigation should be carried out to 
assess potential for drainage by infiltration. Infiltration techniques should 
only be used where there are suitable levels of surface water runoff 
treatment, and following the granting of any required environmental 
permits from the Environment Agency. 
 
Further information on SuDS can be found in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire Council website. 

Groundwater 
Source 
Protection 
Zone 

The site is not within an EA Source Protection Zone.  

Historic 
Landfill Site 

There are no historic landfill sites within the vicinity of the site.  

Opportunities 
for flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BC guidance 

on runoff rates and volumes, and to provide additional storage for surface 

water onsite, contributing to surface water risk elsewhere.  

Recommended 
plan making 

approach  

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from other sources of flooding. The Sequential Test must 
be passed. The Exception Test is not required under the NPPF, but it must be shown that the 
development will be safe for its lifetime and the risk can be managed through a sequential approach 
to design.  
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Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage. 

• A site-specific flood risk assessment will be required because the site is greater than 1Ha in 

area and at risk from sources of flooding other than rivers and the sea. Government guidance 

on flood risk assessments must be followed 

(https://www.gov.uk/guidance/floodriskassessment-for-planning-applications). 

• Climate change should be assessed using recommended climate change allowances at the 

time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climate-

changeallowances) for the type of development and level of risk. The current allowances 

were published in February 2016 but may be subject to change in the future.  

• Other sources of flooding, particularly surface water, should also be considered as part of a 

site-specific flood risk assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The surface water drainage design must ensure that flows resulting from rainfall in excess of 

a 1 in 100-year event are managed via exceedance routes that minimise the risks to people 

and property.  

• The level of detail and method of assessment of surface water runoff rates and volumes 

should be appropriate to the scale and risk of the development and should include 

recommended allowance for climate change and urban creep at the time of the assessment 

(currently +40% allowance for climate change and a 10% increase in impermeable area for 

urban creep).  

• If infiltration drainage is not possible, achieving a gravity discharge to an existing surface 
water sewerage system may be difficult, as the undeveloped area of the site is surrounded 
by the existing building on the site to the east, and by private housing to its other 
boundaries.   
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Site name 
Land adjacent to Martin Dalby Way/Paradise Orchard 

  

Site details OS Grid 
reference 

SP 79357 15882 

Area 1Ha  

Current land 
use 

Greenfield 

Proposed site 
use 

Residential (C2)  

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

There are no watercourses within the site boundary.  There are multiple drains, 
both north and south of the site, within 120m.  

Flood history The site is not within the EA Recorded Flood Outlines.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

The site is covered by the 2018 Upper Thame and Bear Brook 1D-2D hydraulic 

model.  

Flood characteristics: 

The site is entirely within Flood Zone 1.  

Surface Water 

Proportion of site at risk (RoFfSW) 

30-year 100-year 1,000-year 

1% 4% 51% 

Description of surface water flow paths: 

A small area of the site, along the eastern border is at a high risk of surface water 
flooding, where flooding is predicted in a 3.33% AEP event.  Along the southern 
border is a further small area at a moderate-high risk, where flooding is likely 
during the 1% AEP event.  In both cases, flooding is associated with areas of 
low elevation.  A much larger area of the site is at risk of flooding during the 0.1% 
AEP event.  This affects areas along the southern, eastern and western 
boundaries of the site, leaving the central and northern area at negligible risk.  

Groundwater 

JBA Groundwater Flood Risk Map 

Depth below 
surface: 0-

0.025m 

Depth below 
surface: 
0.025 to 

0.5m 

Depth below 
surface: 

0.5m to 5m  

Depth below 
surface: 

Below 5m 
No Risk  

100% 0% 0% 0% 0% 

The site is at a high risk of groundwater emergence whereby groundwater levels 
are within 0.025m of the ground surface during a 1% AEP event.  
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Site name 
Land adjacent to Martin Dalby Way/Paradise Orchard 

  

Reservoir The site is not at risk of flooding from a reservoir in the rare case of a breach.  

Canal There are no canals within the vicinity of the site.  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences present.  

Residual risk 

Culvert / structure blockage? No culverts present.  

Impounded water body failure? Site is not at risk of reservoir breach.  

Defence breach / overtopping? 
Breach Zone 

N/A  

Emergency 
planning 

Flood warning 
The site is within an EA Flood Alert area. 

• Flood Alert area: River Thame and Chalgrove Brook 

Access and 
egress 

The site is likely to be accessed via Martin Dalby Way along the eastern 
boundary, or Paradise Way along the southern boundary.  Both of these routes 
are in Flood Zone 1, adjacent to the site, and so at a negligible risk of fluvial 
flooding.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

The site remains in Flood Zone 1 when accounting for climate change.  
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Site name 
Land adjacent to Martin Dalby Way/Paradise Orchard 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

The site is underlain by West Walton Formation, Ampthill Clay Formation and 
Kimmeridge Clay Formation (undifferentiated) (mudstone, sandstone, 
siltstone).  

Superficial 
Geology 

Alluvium deposits are found in the north east of the site.  

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

All development should adopt source control SuDS techniques. Conveyance 
features should be designed above ground and follow natural flow paths where 
possible 
 
A greenfield site such as this should seek to implement an exemplar scheme, 
using natural, vegetated SuDS to deliver multiple benefits, including water 
quality, biodiversity, amenity, green infrastructure etc. 

 
The bedrock geology suggests variable infiltration potential; therefore it is 
recommended that further site investigation should be carried out to assess 
potential for drainage by infiltration. Infiltration techniques should only be used 
where there are suitable levels of surface water runoff treatment, and following 
the granting of any required environmental permits from the Environment 
Agency. 
 
JBA Groundwater flood map indicates a risk of very shallow groundwater or 
emergence at the surface in very high groundwater events.   
 
Further information on SuDS can be found in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire Council website. 

Groundwater 
Source 
Protection 
Zone 

The site is not within a Groundwater Source Protection Zone.  

Historic 
Landfill Site 

There are no historic landfill sites within the vicinity of the site.  

Opportunities 
for flood risk 
betterment 

Opportunities for using source control SuDS to manage runoff rates and 
volumes, contributing to the reduction of existing surface water flow paths 
leaving the site. 

Recommended 
plan-making 

approach  

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from other sources of flooding. The Sequential Test must 
be passed. The Exception Test is not required under the NPPF, but it must be shown that the 
development will be safe for its lifetime and the risk can be managed through a sequential approach 
to design. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken 

at an early stage. 

• All sources of flooding, particularly the risk of surface water flooding should be considered 
as part of a site-specific flood risk assessment. 
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Site name 
Land adjacent to Martin Dalby Way/Paradise Orchard 

  

• A site-specific flood risk assessment will be required because the site is greater than 1Ha 

in area and at risk from sources of flooding other than rivers and the sea. Government 

guidance on flood risk assessments must be followed 

(https://www.gov.uk/guidance/floodriskassessment-for-planning-applications). 

• Climate change should be assessed using recommended climate change allowances at 
the time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climate-
changeallowances) for the type of development and level of risk. The current allowances 
were published in February 2016 but may be subject to change in the future. 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The surface water drainage design must ensure that flows resulting from rainfall in excess 

of a 1 in 100-year event are managed via exceedance routes that minimise the risks to 

people and property.  

• The level of detail and method of assessment of surface water runoff rates and volumes 

should be appropriate to the scale and risk of the development and should include 

recommended allowance for climate change and urban creep at the time of the assessment 

(currently +40% allowance for climate change and a 10% increase in impermeable area for 

urban creep).  

• The site is at a low level relative to Paradise Orchard and Martin Dalby Way.  Careful 
consideration should be given to the management of surface water flows onto the site 
from adjacent land, and, if infiltration SuDS are not possible, to achieving a gravity 
discharge to existing drains in the vicinity.   

 


