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Site code

ACFS8b

Site name

Flowerhouse, 2-3 Station Road, Kings Langley

Site details

OS Grid
reference

TL 07934 01971

Area

0.38 Ha

Current land use

Commercial

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary, however Mill Stream
(main river) flows along the western boundary. The watercourse is culverted to
the north west of the site.

Flood history

There are no recorded flood events within the site.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk

Surface Water

FZ3b

FZ3a

FZ2

FZ1

6%

6%

6%

94%

Available modelled data:
Mill Stream is assessed within the 2016 1D-2D model of the River Gade and
Bulbourne.
Flood characteristics:
Flood Zone 3b intersects the western boundary of the site. In this area, the River
Gade and Grand Union Canal merge, so water levels in the channel are
controlled. The Mill Stream forms a bypass channel, however, flows and water
levels appear to be constrained, with no change seen in the Flood Zone extents
despite an increase in return period.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

0%

0%

Description of surface water flow paths:
The site is at negligible risk of surface water flood risk.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
33%
67%
100%
Groundwater

Reservoir

The site is at very high risk of groundwater flooding in the west of the site, and
at high risk elsewhere. During a 1 in 100-year groundwater flood event, water
levels are estimated to be either at or between 0.025m to 0.5m below the ground
surface.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets, as well as the possibility of groundwater emerging at the
surface locally.
The site is not at risk of reservoir flooding.

3

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Canal

The River Gade (Grand Union Canal) is situated west of the site and functions
as a canal in this location. However, the watercourse is >100m from the site
boundary.
Defence Type

Defences

Standard of Protection

Condition

There are no defences present.

Flood risk
management
infrastructure

Residual risk

Culvert / structure
blockage?

North of the site, Mill Stream is culverted.
However, RoFSW mapping indicates that, in
the event of blockage, flows would back up
and flow in a north-westerly direction into the
River Gade, rather than spill onto the site.

Impounded water body
failure?

The site is not at risk from reservoir breach.

Defence breach /
overtopping?

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’

Breach Zone

There are no formal flood defences within the
vicinity of the site.
The site is not located within an EA Flood Warning or Flood Alert area. However,
the River Gade at Kings Langley and Croxley Flood Warning Area and the Rivers
Gade and Bulbourne Flood Alert Area are located along the western boundary
of the site.
The site is likely to be accessed from Station Road, which is adjacent to the
eastern boundary of the site. This road is not at risk from pluvial or fluvial flood
events. Flood risk is posed by groundwater.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Implications for
the site

Modelling shows that the extent of Flood Zone 3a + 70% CC does not extend
beyond that of Flood Zone 3a, and so climate change is unilkely to present
implications for the proposed site.

Bedrock
Geology

Lewes Nodular Chalk Formation and Seaford Chalk Formation

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater.

SuDS

The implementation of SuDS within this site is complicated by the high
groundwater flood risk. The infiltration capacity is likely to rapidly decline just a
shallow distance below the surface, and so infiltration basins would require
shallow depths. The presence of superficial deposits across the site should
also be considered, as infiltration into these thin aquifers may result in
groundwater mounding. For any infiltration-based techniques, sufficient lining
of the system will be required to ensure no capacity is lost. The slope of the
site should also be accounted for when allocating infiltration design within the
site, as water that is infiltrated in the higher areas of the site may resurface in
the lower areas, creating areas of ponding. The slope should also be
considered when designing conveyance features for the site, as the gradient
may result in high velocities.

Groundwater
Source
Protection Zone

The western part of the site is within Zone 1 and the remainder is within Zone
2.

Requirement
for drainage
control and
impact
mitigation
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Historic Landfill
Site

There are no historic landfill sites within close proximity of the site.

The current site has great impermeable coverage which should be improved to
reduce surface runoff, reducing downstream flood risk. This could be
implemented through the use of SuDS, following the guidance of Hertfordshire
County Council, as the LLFA.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Gade (from confluence with
development
Medium
Bulbourne to Chess)
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 development will be sequentially located within Flood
Zone 1. For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
If Essential Infrastructure is located in Flood Zone 3b Development will not be permitted in the following
scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
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 3 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).
•
Other sources of flooding should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
• The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.
• High level assessment suggests the catchment is largely at risk of surface water flooding,
and so efforts should be made within all new developments to limit runoff to greenfield
rates.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site and
should seek to reduce the levels of flood risk downstream.
•
The development should be designed using a sequential approach. Flood Zones 2 and 3,
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be
preserved as public green space, with built development restricted to Flood Zone 1.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy
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Site code

CFS12

Site name

Kebbell House, Delta Gain, WD19 5BE

Site details

OS Grid
reference

SS 11878 93501

Area

0.92 Ha

Current land use

Commercial

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

The Hartsbourne Stream, a Main River, flows through the centre of the site,
and is culverted in sections, with the outlet located within the north of the site.

Flood history

Fluvial

The Hartsbourne Stream caused flooding to the site on 6th May 1988. The
recorded flood outline for this event covers the majority of the site.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

3%

3%

91%

9%

Available modelled data:
The site is covered by the Hartsbourne Stream 1D model, part of the 2010 Upper
Colne modelling study.
Flood characteristics:
The majority of the site is within Flood Zone 2, which represents the historic
outline of the 1988 flood event. A small section of the north of the site is within
Flood Zones 3b and 3a.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

46%

58%

99%

Sources of
flood risk
Surface Water

Description of surface water flow paths:
The majority of the site is at risk of surface water flooding, in the 1 in 30-year
rainfall event and greater return periods. However, it should be noted that this
flood risk is largely coincides with the presence of the watercourse and therefore
partially represents fluvial flood risk.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
0-0.025m
73%
Groundwater

Depth below surface
0.025-0.5m
0%

Total in highest risk
categories
73%

A large area of the site is at very high risk of groundwater flooding, whereby
groundwater water is at or within 0.025m of the ground surface during a 1 in 100year event.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
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Site code

CFS12

Site name

Kebbell House, Delta Gain, WD19 5BE

Reservoir

The site is at risk of reservoir flood risk.

Canal

There are no canals within close proximity of the site.
Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Access and
egress
Climate change
allowances for
‘2080s’

Climate
Change
Implications for
the site

Standard of Protection

Condition

There are no formal defences within the site.
The Hartsbourne Stream is culverted through
the site. The inlet to the culvert is not within
close proximity therefore does not pose a
Culvert / structure
blockage risk, however the outlet is within the
blockage?
north of the site and therefore should be
considered as a risk in the case of blockage.
Impounded water body
The site is at risk of reservoir flooding from
failure?
Hartsbourne Flood Storage Area.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is within a Flood Alert Area.
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
The site is likely to be accessed from the southern or western boundary (Gibbs
Couch or Delta Gain). Both of these roads are impacted by a surface water flow
path (discussed in surface water flood risk above). The roads are also within
Flood Zone 2,and therefore at risk of fluvial flooding from Hartsbourne Stream.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 91% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.. There is a significant
difference between Flood Zone 3 and Flood Zone 2, due to the presence of a
culvert within the site, which considerably restricts flows.
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Site code

CFS12

Site name

Kebbell House, Delta Gain, WD19 5BE

Bedrock
Geology

Lambeth Group – Clay, Silt and Sand

Superficial
Geology

None Recorded

Soils

Slightly acid loamy and clayey soils with impeded drainage
SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS
The limited permeability of the soils on this site, and the high risk of
groundwater flooding, suggests that discharge via infiltration is unlikely to be
feasible, however shallow infiltration techniques may be appropriate, subject to
site-specific soakage testing.
Groundwater
Source
Protection Zone

The site is not within a designated SPZ.

Historic Landfill
Site

There are no landfill sites within close proximity of the proposed development.

Opportunities for
flood risk
betterment

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

The culvert within the site boundary should be replaced with an open channel
('daylighted') to increase its capacity and reduce the risk of blockage.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (from Confluence with Ver to
development
High
Gade)
Sequential Test and Exception Test requirements

Recommendations for
Local Plan
policy

The Sequential Test must be passed. Only once the Sequential Test is passed should the Exception
Test be applied. The Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
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.
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Site code

CFS12

Site name

Kebbell House, Delta Gain, WD19 5BE
•

•

•

•

•

•

A site-specific flood risk assessment will be required because the site is within Flood
Zone 2 and 3 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 should be assessed using recommended climate change allowances at
the time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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 should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
The site is located within a catchment identified as highly sensitive to the cumulative
impact of development. The catchment is largely urbanised, and so development sites
are likely to be small, not requiring an FRA or drainage strategy. However, planning
policy should ensure discharge is limited to greenfield runoff rate, to ensure their
cumulative impact is not significant.
Appropriate storage of surface water runoff will need to be provided, and assessments
should identify opportunities to provide off-site betterment, to help offset the cumulative
impact of development. For example, this may include contribution to the delivery of
schemes within the catchment, such as flood alleviation schemes, Natural Flood
Management, SuDS retrofit or river restoration.

Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk both on and
offsite, for example by reducing volume and rate of runoff and creating space for
flooding.
•
Safe access and egress should be demonstrated in the 1 in 100 plus climate change
event.
•
Resilience measures will be required to ensure that development is safe if buildings are
situated within surface water risk areas.
•
Mitigation for seasonal high groundwater levels must be considered (for example by
raising finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface
water risk area, including to provide a safe access route.
•
A site-specific surface water drainage strategy will be required.
•
SuDS are possible on all sites and should be able to implement an exemplar scheme to
deliver multiple benefits including water quality, biodiversity, amenity, green
infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features
should be designed above ground and following natural flow paths where possible.
•
The design of SuDS schemes must take into account the seasonally high groundwater
table. Infiltration techniques may be ineffective and may pose a pollution risk. SuDS
may need to be shallow and take up larger areas. Above ground conveyance and
attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater
capture and reuse and permeable paving.
•
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).
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Site code

CFS12

Site name

Kebbell House, Delta Gain, WD19 5BE
•
•

Storage for runoff from the development in extreme events should be located out of flood
risk areas.
The 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.
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Site code

CFS16

Site name

Station Approach, Chorleywood

Site details

OS Grid
reference

TQ 02564 95989

Area

3.57 Ha

Current land use

Car park and vacant land

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within close proximity of the site.

Flood history

There are no flood events recorded within the site.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by a hydraulic model.
Flood characteristics:
The site is located entirely within Flood Zone 1.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

Groundwater

30-year

100-year

1,000-year

1%

3%

9%

Description of surface water flow paths:
The site is at a moderate risk of surface water flooding. Along the railway
embankment, areas of ponding occur during a 1 in 100-year storm event. These
extend to form a small flow path, flowing south, during a 1 in 1000-year event.
It should be noted that any drainage features (if present) along the embankment
will not have been accounted for in the RoFSW mapping. Along the southern
and eastern boundaries of the site, there is a high-risk flow path, which may
implicate access to the site and pose a threat to any development within close
proximity.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
0%

0%

0%

The site is at a low risk of groundwater flooding. During a 1 in 100-year storm
event, groundwater levels are estimated to be at least 5m below the ground
surface.
Reservoir

The site is not within a reservoir flood risk area.

Canal

The site is not within close proximity of a canal.
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Site code

CFS16

Site name

Station Approach, Chorleywood

Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no flood defences within the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is not within EA Flood Warning and Alert areas.
The site is likely to be accessed from Shire Lane (western boundary) or
Chorleywood Bottom (eastern boundary). Shire Lane is at risk of flooding from
surface water during a 1 in 30-year storm, and so is considered to be at high
risk. A small area of Chorleywood Bottom is also at risk of surface water flooding,
but at a lower risk, during the 1 in 1000-year event.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS16

Site name

Station Approach, Chorleywood

Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

None recorded.

Soils

Freely draining slightly acidic loamy soils.

SuDS
Requirement
for drainage
control and
impact
mitigation

Recommendations for
Local Plan
policy

SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.
The permeable underlying geology and low groundwater flood risk suggest that
discharge of the site via infiltration may be feasible, subject to site-specific
soakage testing.

Groundwater
Source
Protection Zone

The site is within Zone 3 (known as Total Catchment) of a groundwater source
protection zone.

Historic Landfill
Site

There are no historic landfill sites within close proximity of the proposed
development.

Opportunities for
flood risk
betterment

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction in surface water flow paths leaving the
site.
In particular, management of the flow path along the railway embankment
should be considered, in order to reduce surface water flood risk to the west of
the site.

Redevelopment of the site should look to reduce coverage of impermeable
areas where possible.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (Confluence with Chess to
development
Medium
River Thames)
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:
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
At the planning application stage, a site-specific flood risk assessment and surface water
drainage strategy will be required. Detailed surface water modelling should be undertaken
to better understand baseline and post-development surface water risk flowing into the site,
on site and downstream.
•
Consultation with the Local Authority and the Environment Agency should be undertaken at
an early stage (pre-application).
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Site code

CFS16

Site name

Station Approach, Chorleywood

•

The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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
and raising of access routes must not impact on floodplain storage capacity.
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area, including to provide a safe access route.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
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Site code

CFS18

Site name

Hill Farm, Stag Lane, Chorleywood

Site details

OS Grid
reference

TQ 02522 95045

Area

8.69 ha

Current land use

Open land

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary. OS mapping shows an
unnamed ordinary watercourse towards the north of the site. This appears to
be culverted in sections and may join a watercourse located to the south of the
site boundary, which within site OSPF3.

Flood history

The site is not within a previously recorded flood outline.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by a hydraulic model.
Flood characteristics: The site is within Flood Zone 1 and is at low risk of fluvial
flooding.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

0%

9%

Sources of
flood risk
Surface Water

Groundwater

Description of surface water flow paths:
The south east corner of the site is at risk of surface water flooding during a 1 in
1,000-year rainfall event. The area of flood risk appears to form the upper section
of a surface water flow path which continues in a south easterly direction towards
the M25.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
0%
0%
0%
The site is at negligible risk of flooding from groundwater.

Reservoir

A large proportion of the site is at risk of flooding from Heronsgate number 3
reservoir.

Canal

There are no canals within the site boundary.
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Site code

CFS18

Site name

Hill Farm, Stag Lane, Chorleywood

Defence Type

Defences

Flood risk
management
infrastructure

Emergency
planning

Climate
Change

Residual risk

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
A large portion of the site is at risk of flooding
from Heronsgate number 3 reservoir. The
Impounded water body
extent of reservoir risk covers the centre of the
failure?
site, extending from the northern boundary to
the south.
Breach Zone
Defence breach /
overtopping?
No defences present.

Flood warning

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

Access and
egress

Access to the site is likely to be from Long Lane, located to the south west, or
Stag Lane, at the North of the site. Long Lane is at risk of surface water flooding
during a 1 in 30-year rainfall event and greater return periods, which could cause
restrictions to access.
River Basin District

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change
allowances for
‘2080s’

Thames

Implications for
the site

The site remains in Flood Zone 1 when accountng for the impact of climate
change.
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Site code

CFS18

Site name

Hill Farm, Stag Lane, Chorleywood

Requirement
for drainage
control and
impact
mitigation

Bedrock
Geology

White Chalk subgroup

Superficial
Geology

Sand and gravel deposits overlie the south of the site.

Soils

Freely draining slightly acid loamy soils.

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Mapping suggests groundwater flooding is unlikely to be an issue at the site,
as such infiltration techniques may be suitable, subject to site-specific testing.

Groundwater
Source
Protection Zone

The site is located within Zone 2. A small proportion of the east part of the site
is located with Zone 1. The SPZ 1 is the inner zone and is defined as the 50
day travel time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within or in close proximity to the site
boundary.

Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (Confluence with Chess to
development
Medium
River Thames)
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.
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in
100 year plus climate change extents on the ordinary watercourse north of the site.
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
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Site code

CFS18

Site name

Hill Farm, Stag Lane, Chorleywood
•

•
•

The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
Other sources of flooding, particularly surface water flow routes, should also be considered
as part of a site-specific flood risk assessment.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS20

Site name

Croxley Station, Croxley Green

Site details

OS Grid
reference

TQ 07921 95395

Area

2.24

Current land use

Mixed

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

Grand Union Canal is to the south of the site. The River Gade also flows to the
south of Croxley Station and meets the Grand Union Canal.

Flood history

The site is not within a previously recorded flood outline.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The River Gade and Grand Union Canal to the south
of the site have been assessed as part of the 2016 Gade and Bulbourne
hydraulic model.
Flood characteristics: The site is located in Flood Zone 1 and is classified as
being at low risk of fluvial flooding.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

1%

4%

16%

Sources of
flood risk
Surface Water

Groundwater

Description of surface water flow paths:
A small area at the north of the site is at risk of surface water flooding during a
1 in 30-year rainfall event. Ponding occurs against the railway embankment
within the site during rainfall events with a return period of 1 in 100 and 1 in 1,000
years, and extends across the entire length of the site.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
0%

0%

0%

Groundwater levels are between 0.5m and 5m below the ground surface during
a 1 in 100-year groundwater flood event. There is a risk of flooding to subsurface
assets, however surface manifestation of groundwater is unlikely.
Reservoir

The site is not within a reservoir flood risk area.

Canal

The site is within 250m of the Grand Union Canal. The flood risk associated with
the canal is incororpoated within the Gade and Bulbourne hydraulic model.
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Site code

CFS20

Site name

Croxley Station, Croxley Green

Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is not within an EA Flood Warning or Flood Alert Area.
The site is likely to be accessed from the A412 Watford Road. The road is at risk
of flooding from surface water during return periods of 1 in 100 and 1 in 1,000
year. Winton Drive runs parallel to the site and provides an altternative access
route from the north. Surface water flooding occurs on Winton Drive during a 1
in 30-year event and greater erturn periods.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS20

Site name

Croxley Station, Croxley Green

Requirement
for drainage
control and
impact
mitigation

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

The site is in a zone of superficial sand and gravel deposits.

Soils

Freely draining slightly acid loamy soils.

SuDS

The permeable underlying geology and low groundwater flood risk suggest that
discharge of the site via infiltration may be feasible, subject to site-specific
soakage testing.
Groundwater
Source
Protection Zone

The site is located in Zone 1 Inner Protection Zone, ddefined as the 50 day
travel time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary. The Long Valley
Wood landfill site is located within 200m south of the site.

Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy

SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

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

Redevelopment of the site should look to reduce coverage of impermeable
areas, where possible.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Gade (from confluence with
development
Medium
Bulbourne to Chess)
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
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Site code

CFS20

Site name

Croxley Station, Croxley Green
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 (pre-application).
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-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-assessmentsclimate-change-allowances) 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.
• The site is located within a catchment identified as moderately sensitive to the
cumulative impact of development. The effects which development of the site may
have on flood risk within the catchment will need to be considered within a site-specific
flood risk assessment.

•

High level assessment suggests the catchment is largely at risk of surface water
flooding, and so efforts should be made within all new developments to limit runoff to
greenfield rates.

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.
•
SuDS are possible on all sites and a greenfield site such as this should be able to
implement an exemplar scheme to deliver multiple benefits including water quality,
biodiversity, amenity, green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features
should be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need
to be shallow and take up larger areas. Above ground conveyance and attenuation can
be used but care must be taken that groundwater does not enter the SuDS feature and
reduce the storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater
capture and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood
risk areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra
National Non-Statutory Technical Standards, and follow current best design practice
(CIRIA Manual 2015).
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Site code

CFS24

Site name

Watford MSA, South West Junction 20 of the M25

Site details

OS Grid
reference

TL 07723 00918

Area

13.9Ha

Current land use

Agricultural

Proposed site
use

Motorway services and retail

Flood risk
vulnerability

Less vulnerable

Existing
watercourses

Flood history

Although there are no watercourses present within the site itself, the Main
River Gade and Grand Union Canal are located less than 300m east of the
site. Ordinary watercourses flow along the M25 and the A41 Watford Road to
the west and east of the site, respectively.
There are no flood incidents recorded within the site boundary. No flood
incidents are associated with the River Gade or Grand Union Canal reaches
located east of the site.
Proportion of site at risk in Flood Zones
FZ3b
0%

Fluvial

FZ3a
0%

FZ2
0%

FZ1
100%

Available modelled data: The River Gade and Grand Union Canal to the east
of the site have been assessed as part of the Gade and Bulbourne model.
Flood characteristics: The site is located in Flood Zone 1, and classified as at
low risk of fluvial flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk
Surface Water

30-year

100-year

1,000-year

0%

0%

6%

Description of surface water flow paths:
The site itself is at very low risk of surface water flooding. A small area of ponding
is predicted to occur on lower ground beyond the north of the site.
A further area of ponding is likely to occur during a 1 in 30-year rainfall event on
the A41 Watford Road at the south eastern boundary of the site. This area
extends into surface water flow path during the 1 in 100-year and 1 in 1,000year return periods.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
0%

Groundwater

100%

0%

The site is at moderate to high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels are estimated to be between 0.025m
to 0.5m below the ground surface.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets, as well as the possibility of groundwater emerging at the
surface locally.
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Site code

CFS24

Site name

Watford MSA, South West Junction 20 of the M25

Reservoir

The site is not within a reservoir flood risk area.

Canal

The site is within 300m of the Grand Union Canal. The flood risk associated with
the canal is incororpoated within the Gade and Bulbourne hydraulic model, the
flood extents of which do not encroach onto the site. Therefore, the risk of
flooding from this source is cosidered to be low.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences within the site.
Culvert / structure
There are no culverted watercourses within,
blockage?
or adjacent to, the site boundary.
Impounded water body
The site is not downslope of a reservoir or
failure?
embanked section of canal.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is not covered by Flood Warning or Flood Alert Areas.
However, the River Gade at Kings Langley and Croxley Flood Warning Area,
and the River Gade and Bulbourne Flood Alert Areas are located 65m east of
the site.
Access to the site is likely to be via the M25 and A41 Watford Road. Flood risk
on the M25 is low from all sources. Isoated sections of the A41 Watford Road
are at risk of surface water flooding during a 1 In 30-year rainfall event and
greater return periods. These are present at the south east of the site, and at the
junction with the M25 at the north beyond the northern site boundary.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS24

Site name

Watford MSA, South West Junction 20 of the M25

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

Alluvium overlies the eastern portion of the site

Soils

Freely draining slightly acid loamy soils
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
This site has areas within its boundary designated by the Environment Agency
as being a landfill site. A thorough ground investigation will be required as part
of a drainage strategy to determine the extent of the contamination and SuDS
features may need to be lined.

Groundwater
Source
Protection Zone

Groundwater Source Protection Zone 3 - area around a source within which all
groundwater recharge is presumed to be discharged at the source.

Historic Landfill
Site

A historic landfill site named Junction 20 M25-A41 Junction 20 M25 and A41 is
located in the northern portion 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 flood peaks downstream on the River
Gade and existing surface water flow paths leaving the site.

Water Framework Directive
Catchment
Gade (from confluence with
Bulbourne to Chess)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Medium

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
Local Plan
policy

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 (pre-application).
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
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Site code

CFS24

Site name

Watford MSA, South West Junction 20 of the M25
•
•

•

•

Other sources of flooding, particularly groundwater flood risk, should also be considered
as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at
the time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimate-change-allowances) 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.
The site is located within a catchment identified as moderately sensitive to the
cumulative impact of development. The effects which development of the site may have
on flood risk within the catchment will need to be considered within a site-specific flood
risk assessment.
High level assessment suggests the catchment is largely at risk of surface water
flooding, and so efforts should be made within all new developments to limit runoff to
greenfield rates.

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.
•
SuDS are possible on all sites and a greenfield site such as this should be able to
implement an exemplar scheme to deliver multiple benefits including water quality,
biodiversity, amenity, green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features
should be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need
to be shallow and take up larger areas. Above ground conveyance and attenuation can
be used but care must be taken that groundwater does not enter the SuDS feature and
reduce the storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater
capture and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood
risk areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra
National Non-Statutory Technical Standards, and follow current best design practice
(CIRIA Manual 2015).
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Site code

CFS26A

Site name

The Kings Langley Estate

Site details

OS Grid
reference

TL 08876 02324

Area

58.53Ha

Current land use

Agricultural

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site. The Mill Stream, a bifurcation of the
Main River Gade, is located approximately 80m west of the site.

Flood history

Fluvial

There are no flood incidents recorded within the site boundary itself, or within
the vicinity of the site.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The River Gade and Mill Stream to the east of the
site have been assessed as part of the 2016 Gade and Bulbourne model.
Flood characteristics: The site is located within Flood Zone 1, and classified
as at low risk of fluvial flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

0%

1%

1%

Description of surface water flow paths:
The site is at overall low risk of surface water flooding.
Most notably, a surface water flow path forms in the south west of the site during
a 1 in 100-year rainfall event. It flows south westwards, parallel to Abbots Road,
and ponds against the railway embankment.
Isolated areas of surface water ponding are also predicted to occur on low points
in the centre and north east of the site, as well as along the fence line of Abbotts
Road and Parsonage Close, during 1 in 100-year and 1 in 1,000-year events.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
0%
14%
14%

Groundwater

Reservoir

The site is at moderate to high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels in the southwest of the site are
estimated to be between 0.025m to 0.5m below the ground surface.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets, as well as the possibility of groundwater emerging at the
surface locally.
The site is not at risk of reservoir flooding.
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Site code

CFS26A

Site name

The Kings Langley Estate

Canal

The site is not within close proximity of a canal.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning

Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no flood defences within the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is not covered by EA Flood Warning or Flood Alert Areas.
However, the River Gade at Kings Langley and Croxley Flood Warning Area,
and the River Gade and Bulbourne Flood Alert Areas are located 200m west of
the site.
The possible access locations for the site are Abbots Road to the south of the
site, Bedmond Road to the east or Egg Farm Lane, which passes through the
centre of the site after crossing over the M25.
Egg Farm Lane and Bedmond Road are both at low risk of flooding from all
sources. Surface water flooding is predicted to affect Abbots Road during the 1
in 100-year rainfall event and greater return periods, with the greatest extent
occurring near Parsonage Close , where an extensive flow path forms.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS26A

Site name

The Kings Langley Estate

Bedrock
Geology

White Chalk Group (small area of Lambeth Group Clay, Silt Sand and Gravel
in the north east corner off the site)

Superficial
Geology

Glacial sands and gravels overlie the majority of the site. No superficial
deposits are mapped in the south western portion of the site.

Soils

Freely draining slightly acid loamy soils
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
This site has areas within its boundary designated by the Environment Agency
as being a landfill site. A thorough ground investigation will be required as part
of a drainage strategy to determine the extent of the contamination and SuDS
features may need to be lined.

Groundwater
Source
Protection Zone

The site is within Groundwater Source Protection Zone 3 - area around a
source within which all groundwater recharge is presumed to be discharged at
the source.

Historic Landfill
Site

A historic landfill site named Ovaltine Dairy Farm is located in the north 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 flood peaks downstream on the River
Gade and existing surface water flow paths leaving the site.

Water Framework Directive
Catchment
Gade (from confluence with
Bulbourne to Chess)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Medium

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
Local Plan
policy

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 (pre-application).
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
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Site code

CFS26A

Site name

The Kings Langley Estate
•
•

•
•

Other sources of flooding, particularly surface water and groundwater flood risk should also
be considered as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.
High level assessment suggests the catchment is largely at risk of surface water flooding,
and so efforts should be made within all new developments to limit runoff to greenfield
rates.

Guidance for site design and making development safe:
•
Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.
•
SuDS are possible on all sites and a greenfield site such as this should be able to implement
an exemplar scheme to deliver multiple benefits including water quality, biodiversity, amenity,
green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS32

Site name

Lynsters Farm, Uxbridge Road, Maple Cross

Site details

OS Grid
reference

TQ 03407 92041

Area

13.8 Ha

Current land use

Agricultural

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary, however an unnamed
main river (tributary to the River Colne) is within 100m of the northern site
boundary.

Flood history

There are no historical flood events associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

1%

1%

60%

38%

Available modelled data:
The site is covered by the 2010 Upper Colne hydraulic model. The 1 in 20-year
outline was used to represent Flood Zone 3b, and Flood Zone 2 has been used
as a proxy for Flood Zone 3a + CC.
Flood characteristics:
A very small area of the site, along the southern boundary, is within Flood Zone
3a and Flood Zone 3b. A much larger area is affected by Flood Zone 2, which
includes the northern and eastern parts of the proposed site area.
Proportion of site at risk (RoFSW)
30-year
5%

Sources of
flood risk
Surface Water

100-year
15%

1,000-year
34%

Description of surface water flow paths:
The site is at a high risk of surface water flooding. A significant flow path enters
the north wet of the site from Woodland Road during a 1 in 30-year rainfall event
and greater return periods. Due to the flat topography of the floodplain within the
site, the water forms large areas of ponding, which extend into a flow paths which
eventually flow into Lynsters Lake to the south, during 1 in 100-year and 1 in
1,000-year rainfall events.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
100%
0%
100%

Groundwater

The entire site is at very high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels are estimated to be either at or within
0.025m of the ground surface. As a result, within the site there is a risk of
groundwater flooding to surface and subsurface assets. Groundwater may
emerge at significant rates and has the capacity to flow overland and/or pond
within any topographic low spots.
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Site code

CFS32

Site name

Lynsters Farm, Uxbridge Road, Maple Cross

Reservoir

The site is at risk of flooding from Hilfield Park Reservoir, in the event of a breach.

Canal

There are no canals within close proximity to the site.
Defence Type

Defences

Flood risk
management
infrastructure

No defences present.
Culvert / structure
blockage?
Residual risk

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

No culverts within the site.

The majority of the site is at risk of flooding in
the event of a breach event on Hilfield
Reservoir.
Breach Zone
Defence breach /
overtopping?
N/A
The site is within both EA Flood Warning and Flood Alert areas:
•
Flood Alert Area: The Lower River Colne and Frays River at Uxbridge,
West Drayton, Poyle and Stanwell Moor
•
Flood Warning Area: The River Colne at Willowbank including Uxbridge
Moor
Impounded water body
failure?

The site is likely to be accessed from Old Uxbridge Road along the western
boundary of the site. This route is predicted to experience ponding of surface
water during the 1 in 30-year storm event, as a result of the significant flow path
along Woodland Road.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Comparing the Flood Zone 3a extent to that of Flood Zone 3a + CC shows that
climate change is likely to have significant implications for the proposed area. It
should be noted that the climate change extents are based upon Flood Zone 2
and therefore give a conservative flood extent.
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Site code

CFS32

Site name

Lynsters Farm, Uxbridge Road, Maple Cross

Bedrock
Geology

Lewes Nodular Chalk Formation

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

This site has areas within its boundary designated by the Environment Agency
as being a landfill site. A thorough ground investigation will be required as part
of a drainage strategy to determine the extent of the contamination and SuDS
features may need to be lined.
The site is located within Groundwater Source Protection (GSP) Zone 1, and is
at high risk of groundwater flooding. As such, infiltration techniques should only
be used where there are suitable levels of treatment, and following the granting
of any required environmental permits from the Environment Agency.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

In the south-western corner of the site, there is Lynsters Farm Landfill.
However, there is no detail provided concerning the waste within the site.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (Confluence with Chess to
Medium
River Thames)
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 development will be sequentially located within Flood Zone
1. For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
If Essential Infrastructure is located in Flood Zone 3b Development will not be permitted in the following
scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

33

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

CFS32

Site name

Lynsters Farm, Uxbridge Road, Maple Cross
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA 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 3 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).
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding
and the interaction between them, should be considered as part of a site-specific flood risk
assessment.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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 both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
•
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
•
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS33

Site name

Land North of Maple Lodge, Denham Way

Site details

OS Grid
reference

TQ 03827 93021

Area

27.1 Ha

Current land use

Mixed

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

Within the site, there are two unnamed ordinary watercourses which join the
River Colne along the eastern boundary of the site. An unnamed Main River,
also a tributary of the River Colne, forms the south western boundary of the
site.

Flood history

There are no recorded flood events associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk

Surface Water

FZ3b

FZ3a

FZ2

FZ1

13%

14%

22%

78%

Available modelled data:
The site is covered by the 2010 Upper Colne hydraulic model. The 1 in 20-year
data has been used to infer Flood Zone 3b. Flood Zone 2 is indicative of Flood
Zone 3a + CC.
Flood characteristics:
The majority of the site is located within Flood Zone 1. The north east of the site
is located within Flood Zones 3b and 3a, whereas the south of the site is within
Flood Zone 2.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

1%

4%

14%

Description of surface water flow paths:
The majority of the proposed site is at negligible risk from flooding from surface
water. The south of the site is at risk of flooding in the 1 in 1,000-year rainfall
event (with small areas of ponding in lower return periods), however this area
largely coincides with the extent of fluvial flooding. In the north of the site, further
areas of ponding occur during the 1 in 30-year rainfall event and greater return
periods. A flow path forms along the access track within the site (accessible from
the A412), during the 1 in 1,000-year event, with smaller areas of ponding
occurring in lower return periods.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m

Groundwater

50%

10%

60%

Over half of the site is considered at high risk of groundwater emergence during
a 1 in 100-year flood event. From the western border to the centre of the site,
there is also a band of moderate risk, whereby groundwater levels are within 0.5
– 5m of the ground surface. Elsewhere, in particular along the eastern border,
there is negligible risk of groundwater flooding.
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Site code

CFS33

Site name

Land North of Maple Lodge, Denham Way

Reservoir

The site is at risk of flooding from Hilfield Reservoir, with 41% of the site likely to
be affected in the event of a reservoir breach. The reservoir flood extent closely
corresponds with the extent of Flood Zone 2.

Canal

There are no canals within close proximity of the site.
Defence Type

Defences
Flood risk
management
infrastructure
Residual risk

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

Brick flood walls, part of the Lower Colne Improvement Scheme, are located at
the eastern boundary of the sit. However, the site is not identified as being
defended by these walls in the Upper Colne Defended Scenario or within the
EA Areas Benefitting from Defences dataset.
Culvert / structure
There are no culverts within the site boundary.
blockage?
Impounded water body
The site is at risk of flooding in the event of a
failure?
breach on Hilfield Reservoir.
Breach Zone
Defence breach /
overtopping?
N/A
The eastern and southern borders of the site are located within the following EA
Flood Alert and Flood Warning Areas.
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
The site is likely to be accessed from the A412 along the western border of the
site. Towards the north-western tip of the site, an area of surface water ponding
is predicted to occur on the road during the 1 in 30-year event. Elsewhere, the
road is at risk of flooding during a 1 in 1,000-year rainfall event.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Comparing the Flood Zone 3a extent to that of Flood Zone 3a + CC shows that
climate change is likely to have significant implications for the proposed area. It
should be noted that the climate change Flood Zone extents are based upon
Flood Zone 2 and therefore give a conservative flood extent.
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Site code

CFS33

Site name

Land North of Maple Lodge, Denham Way

Bedrock
Geology

Lewes Nodular Chalk Formation

Superficial
Geology

Majority of the site is overlain by Alluvium (Clay, Silt, Sand and Gravel). Along
the western border is an area of Shepperton Gravel Member (Sand and
Gravel)

Soils

Loamy and clayey floodplain soils with naturally high groundwater
SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.
The bedrock geology suggests that infiltration may be suitable. However,
mapping indicates a high risk of groundwater flooding, therefore further site
investigation should be carried out to assess potential for drainage by
infiltration. If infiltration is suitable it should be avoided in areas where the
depth to the water table is <1m.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites mapped within the Environment Agency
Historic Landfill dataset. However, correspondence with TRDC has identified a
1.82ha area of historic landfill (asbestos) within close proximity of the proposed
development.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Catchment
Colne (Confluence with Chess to
River Thames)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

Sensitivity to cumulative impacts
Medium

The Sequential Test must be passed. Only once the Sequential Test is passed should the Exception
Test be applied. It is expected that all development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.More
Vulnerable and Less Vulnerable development within FZ3b.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
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Site code

CFS33

Site name

Land North of Maple Lodge, Denham Way
•
•
•

•

•
•
•

•

At the planning application stage, a site-specific flood risk assessment and surface water
drainage strategy will be required.
Consultation with the LLFA 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 3 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).
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).

38

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables

Site code

CFS38A

Site name

Colne Mead, Uxbridge Road, Mill End

Site details

OS Grid
reference

TQ 04400 93616

Area

6.15Ha

Current land use

Open field

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

Flood history

Fluvial

The Main River Colne forms the northern, western and southern boundaries of
the site. An unnamed ordinary watercourse, which connects the two reaches of
the Colne, forms the eastern boundary of the site.
There are no recorded incidents or flood extents on the site itself.
Beyond the site boundary, the EA Historic Flood Map shows flooding from the
River Colne occurred to property off Drayton Ford in February 2014. HCC
records also indicate that flooding of A412 Uxbridge Road occurred on
December 2013.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

82%

88%

98%

2%

Available modelled data:
The site is covered by the 2010 Upper Colne hydraulic model.
Flood characteristics: The majority of the site is located within Flood Zone 3b,
the functional floodplain, and Flood Zone 3a. The south east corner of the site is
located within Flood Zone 2.
Proportion of site at risk (RoFSW)

Sources of
flood risk

30-year

100-year

1,000-year

8%

18%

66%

Description of surface water flow paths:

Surface Water

Groundwater

The site is at moderate to high risk of surface water flooding.
The majority of lower lying areas on the site are at risk of flooding during the 1
in 1,000-year rainfall event. The northwest portion of the site is at risk of flooding
during a 1 in 30-year and 1 in 100-year rainfall event. This is partially influenced
by a surface water flowpath which reaches the site from Grove Road and
Uxbridge Road, as well as ponding on the River Colne floodplain.
At the north western corner of the site, a further area of 1 in 30-year surface
water flood risk is present, which corresponds with the floodplain of the ordinary
watercourse forming the northern boundary of the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
87%
12%
99%
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Site code

CFS38A

Site name

Colne Mead, Uxbridge Road, Mill End
The site is at high to very high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels are estimated to be either at or within
0.025m of the ground surface.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
Reservoir

The site is at risk of flooding from reservoirs.

Canal

The site is not wihin the vicinity of a canal.
Defence Type

Defences

Flood risk
management
infrastructure
Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

No defences are present on the site itself. However, a raised embankment and
brick wall have been installed 50m east of the site, and defend two properties
at Drayton Ford.
A private access bridge over the River Colne
is located at the north western corner of the
site. As this structure is represented within
LIDAR data, RoFSW mapping provides a
proxy of the flood extent in the event of this
structure becoming blocked. Flooding
Culvert / structure
remains in channel within the site.
blockage?
On the northern site boundary, the ordinary
watercourse appears to be culverted beneath
an area of raised land immediately north of
the site. This is represented in the RoFSW
data, with flows backing up and flooding the
north western corner of the site.
The site is at risk of flooding from three
reservoirs:
•
Harefield No. 3
Impounded water body
•
Aldenham
failure?
•
Hilfield Park
The extent of reservoir flood risk covers the
entire site.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is located in the River Colne at Rickmansworth Flood Warning Area and
the Middle River Colne Flood Alert Area.
Access to the site is likely to be via A412 Uxbridge Road, or The Willows/Colne
Mead cul-de-sac.
Fluvial flood risk to the two roads is low, with both located witihn Flood Zone 1.
Surface water flood risk to The Willows/Colne Mead is low, however Uxbridge
Road is at rsk of flooding during a 1 in 30-year rainfall event and higher return
periods, particularly immediately north of the site.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 98% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.
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Site code

CFS38A

Site name

Colne Mead, Uxbridge Road, Mill End

Bedrock
Geology

White Chalk Group

Superficial
Geology

Diamicton (Clay with Flints)

Soils

Loamy and clayey floodplain soils with naturally high groundwater.

Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.
Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The site is located within Groundwater Source Protection Zone 1. As such
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

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

Development of the site should ensure there is no loss in floodplain storage.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (Confluence with Chess to
development
Medium
River Thames)
Sequential Test and Exception Test requirements
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Site name

Colne Mead, Uxbridge Road, Mill End
The Sequential Test must be passed. For this site, More Vulnerable development is proposed within
FZ3b and FZ3a, and therefore, the Exception Test must be applied.
Ground flood levels should be a minimum of 600mm above the river flood level, which is estimated to
reach 0.4m in depth (43.63mAOD) within the site boundary, based on the 1 in 1,000-year flood level
on the River Colne (here used as a proxy for Flood Zone 3a + CC).
The site is at high risk of flooding from multiple sources, and therefore it may not be safe to develop
the site for residential purposes. Strong evidence that both parts of the Exception Test can be fulfilled
will be required to justify development of the site.

Recommendations for
Local Plan
policy

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 EA and LLFA 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 3 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).
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
•
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
The site is located within a catchment identified as moderately sensitive to the cumulative impact of
development. The effects which development of the site may have on flood risk within the catchment
will need to be considered within 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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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
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Colne Mead, Uxbridge Road, Mill End

•
•
•

(currently +40% allowance for climate change and a 10% increase in impermeable area for
urban creep).
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
The 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.
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS39B

Site name

Land East and North West of Merchant Taylors

Site details

OS Grid
reference

TQ 09572 93846

Area

9.24Ha

Current land use

Open land, woodland, residential

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses
Flood history

Fluvial

There are no watercourses within the site boundary. The Main River Colne lies
around 30m north of the site, and an unnamed ordinary watercourse tributary
lies immediately east of the site.
There are no recorded flood incidents at the site itself. A recorded flood outline
for the River Colne from July 1987 lies immediately north of the site. The cause
of the flooding is stated as exceedance of the channel capacity.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The River Colne to the north of the site is covered by
the 2010 Upper Colne hydraulic model. The ordinary watercourse to the east of
the site is unmodelled.
Flood characteristics: The site is located within Flood Zone 1, as is therefore
classified as at low risk of fluvial flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk
Surface Water

30-year

100-year

1,000-year

0%

1%

11%

Description of surface water flow paths:
The site is at moderate to low risk of surface water flooding. An area of surface
water ponding occurs in the east of the site during a 1 in 30-year rainfall event.
Three significant surface water pathways form across the site during a 1 in
1,000-year event, in the east and north west of the site. These generally flow
northwards into the River Colne, however a third flowpath in the northwest of the
site flows southwards, towards East Lodge.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
41%
Groundwater

58%

99%

The site is at high to very high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels are estimated to be either at or within
0.025m of the ground surface.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
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CFS39B

Site name

Land East and North West of Merchant Taylors

Reservoir

A small area of the site is at risk of flooding from reservoirs.

Canal

The site is not wihin the vicinity of a canal.

Defences

There are no defences present on the site itself. However, a concrete channel
wall has been installed 100m northeast of the site, and diverts flows to a mill
race, acting as a high flow spill way.
There are no structures within the site. In the
event that the mill race channel 100m east of
Culvert / structure
the site becomes blocked, flows could back
up and flood the north east of the site,
blockage?
following the route of the 1 in 1,000-year
RoFSW extent.
A small area at the northern boundary of the
Impounded water body
site is at risk of flooding from breach of
failure?
Hartsbourne Flood Storage Area.
Breach Zone
Defence breach /
There are no formal flood defences within the
overtopping?
vicinity of the site.
The site lies at the boundary of the EA River Colne at Watford Flood Warning
Area and the Middle River Colne Flood Alert Area.
Access to the site is likely to be via Hampermill Lane to the east of th site, or
Sandy Lodge Lane to the south. Both access routes are located within Flood
Zone 1, and are therefore at low risk of fluvial flooding. Hampermill Lane is at
risk of surface water fooding during a 1 in 10-year rainfall event and greater
return periods, immediately adjacent to the site boundary. A section of Sandy
Lodge Lane to the southwest of the site is at risk of surface water flooding during
a 1 in 1,000-year rainfall event.
River Basin District
Central
Higher
Upper
Central
End

Defence Type

Flood risk
management
infrastructure
Residual risk

Flood warning

Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Thames

Standard of Protection

25%

Condition

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS39B

Site name

Land East and North West of Merchant Taylors

Bedrock
Geology

White Chalk Group

Superficial
Geology

The south of the site is overlain by alluvium.

Soils

Freely draining slightly acid loamy soils
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The site is located within Groundwater Source Protection Zone 1. As such
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary. The Hamper Mill
Lane landfill site is located 100m east 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 flood peaks on the River Colne and
existing surface water flow paths leaving the site.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
Red
Gade)
Sequential Test and Exception Test requirements
The site is within Flood Zone 1 but is at risk from other sources of flooding, which should be taken into
account when carrying out the Sequential Test. The Exception Test is not required for this site under
the NPPF, but it must still be demonstrated 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 (pre-application).
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 and at risk from sources of flooding other than rivers and the sea.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy
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Site code

CFS39B

Site name

Land East and North West of Merchant Taylors

•
•

•

•

Government
guidance
on
flood
risk
assessments
must
be
followed
(https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications).
Other sources of flooding, particularly surface water and groundwater flood risk should also
be considered as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should
ensure discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS39A

Site name

Land South of Tolpits Lane

Site details

OS Grid
reference

TQ 08527 94460

Area

6.9Ha

Current land use

Open land, woodland

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

The Main River Colne forms the southern boundary of the site.

Flood history

Fluvial

Sources of
flood risk

Surface Water

The EA Recorded Flood Outlines show that the southern boundary of the site
flooded in July 1987 due to the capacity of the River Colne being exceeded.
Flooding also reached the south eastern border of the site during the event of
October 1987.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

13%

18%

21%

79%

Available modelled data: The River Colne has been assessed as part of the
2010 Upper Colne hydraulic model.
Flood characteristics: The south of the site is located within Flood Zones 2, 3a
and 3b.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

1%

8%

Description of surface water flow paths:
The site is at low risk of surface water flooding. The 1 in 1,000-year flood extent
represents the lower ground of the fluvial flood plain.
A surface water flowpath enters the east of the site from the roundabout on
Tolpits Lane during a 1 in 1,000-year rainfall event.
Elsewhere, there are two areas of isolated ponding in the south west and north
of the site, during a 1 in 100-year and 1 in 30-year rainfall event, respectively.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
34%

19%

53%

Groundwater

The site is at high to very high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels are estimated to be either at or within
0.025m of the ground surface in the south of the site, and at 0.025 – 0.5m in the
north of thee site.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.

Reservoir

The site is at risk of reservoir flooding.
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CFS39A

Site name

Land South of Tolpits Lane

Canal

The site is not located close to a canal.
Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Standard of Protection

Condition

There are no defences present on the site
An access bridge over the River Colne from
Culvert / structure
Tolpits Lane Farm is located at the south west
corner of the site. The impact of blockage is
blockage?
likely to be confined to the fluvial floodplain.
The south of the site is at risk of flooding from
the breach of three reservoirs:
•
Hartsbourne Flood Storage Area
Impounded water body
failure?
•
Aldenham
•
Hilfield Park
Breach Zone
There are no defences in the vicinity of the
site.
The site is covered by the EA River Colne at Watford Flood Waring Area and
Middle River Colne Flood Alert Area.
Defence breach /
overtopping?

Flood warning
Emergency
planning

Climate
Change

Access and
egress
Climate change
allowances for
‘2080s’
Implications for
the site

Access to the site is likely to be via A4145 Tolpits Lane. The site is located wihin
Flood Zone 1, and generally at low risk of surface water flooding.
The roundabout on Tolpits Lane is predicted to be at risk of surface water
flooding durign a 1 in 30-year rainfall event, and an isolated surface water
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 98% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.
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Site code

CFS39A

Site name

Land South of Tolpits Lane

Bedrock
Geology

White Chalk Group

Superficial
Geology

With the exception of the north east corner, alluvium covers the site

Soils

Freely draining slightly acid loamy soils, with loamy and clayey floodplain soils
with naturally high groundwater to the south.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.
Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The site is located within Groundwater Source Protection Zone 1. As such
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary. However, Tolpits
Lane Pit landfill site lies at the eastern boundary 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 flood peaks downstream and existing
surface water flow paths leaving the site.
Development of the site should ensure there is no loss in floodplain storage.

Water Framework Directive
Catchment
Colne (from Confluence with Ver to
Gade)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Red
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Site code

CFS39A

Site name

Land South of Tolpits Lane
The Sequential Test must be passed. Only once the Sequential Test is passed should the Exception
Test be applied. It is expected that all development will be sequentially located within Flood
Zone 1. For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.

Recommendations for
Local Plan
policy

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 over 1ha in area
within Flood Zone 2 and Flood Zone 3 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/flood-risk-assessment-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-climatechange-allowances) 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 should also be considered as part of a site-specific flood risk
assessment. The risk of surface water and groundwater flooding is low but requires further
detailed consideration.
•
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
•
The impact of blockage of the Tolpits Lane Farm access bridge over the River Colne should
be assessed as part of a site-specific flood risk assessment.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
• Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
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CFS39A

Site name

Land South of Tolpits Lane
•
•
•
•

•

The design must ensure that surface water 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.
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS42

Site name

Land rear of 59-99 Ebury Road, Rickmansworth

Site details

OS Grid
reference

TQ 05704 94292

Area

0.29 Ha

Current land use

Greenfield (grassland)

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

An unnamed ditch flows southwards through the centre of the site and into the
Main River Town Ditch, which forms the southern boundary of the site.

Flood history

There are no recorded flood events associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk
Surface Water

FZ3b

FZ3a

FZ2

FZ1

6%

80%

100%

0%

Available modelled data:
Modelling of the Upper River Colne was conducted in 2010 and included the
Town Ditch tributary. The 1 in 20-year data has been used to infer Flood Zone
3b. Flood Zone 2 is indicative of Flood Zone 3a + CC.
Flood characteristics:
Flood Zone 3b encroaches along the southern boundary of the site. Flood Zone
3a includes the majority of the site, with the exception of the northern and
eastern borders. The entirety of the site is within Flood Zone 2.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

3%

92%

Description of surface water flow paths:
The majority of the site is at risk of surface water flooding, however this only
predicted to occur during a 1 in 1,000-year storm event, and consequently is
considered a low risk. The extent closely matches with that of Flood Zone 2, and
so is likely to partially represent the fluvial flood extent.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
100%
Groundwater

0%

100%

The entirety of the site is within Category 4 of groundwater flood risk (highest
risk category) whereby water levels are within 0.025m of the ground surface
during a 1 in 100-year storm event.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
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Site code

CFS42

Site name

Land rear of 59-99 Ebury Road, Rickmansworth

Reservoir

The site is at risk of flooding in the event of a reservoir breach on either
Aldenham or Hilfield Park reservoirs.

Canal

There are no canals within close proximity of the site.
Defence Type

Defences

Standard of Protection

Condition

There are no defences present.

Flood risk
management
infrastructure

Culvert / structure
blockage?
Residual risk

Upstream of the site, the unnamed ditch is
culverted below Riverside Drive. The culvert
was modelled for the 1 in 100-year event with
a 90% blockage. The results indicate that
flooding to the north and east of the site will
increase with blockage of the culvert, as a
result of flows backing up in the watercourse.
The greatest depths are recorded in the northwestern corner of the site, with depths
reaching approximately 0.37m.

Impounded water body
failure?

Flood warning
Emergency
planning

Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Risk from the breach of Aldenham and Hilfield
reservoirs should be considered.
Breach Zone
Defence breach /
overtopping?
N/A
The site covered by the following EA Flood Alert and Flood Warning Areas.
•
Flood Alert Areas:
o The River Chess at Chesham, Chenies and Loudwater
o The Middle Cone at Watford and Rickmansworth including
Carpenders Park
•
Flood Warning Areas:
o The River Chess at Loudwater, Rickmansworth
o The River Colne at Rickmansworth
Access is likely to be achieved from Riverside Drive. This road is within both
Flood Zone 3a and Flood Zone 2. The road is also at risk of surface water
flooding, predominantly in the 1 in 1,000-year event, however smaller areas are
also at risk within the 1 in 30-year event.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The extent of Flood Zone 3a + CC is greater than that of Flood Zone 3a,
showing that climate change will impact upon the site. It should be noted that
the climate change extents are based upon Flood Zone 2 and therefore, if
modelled, may vary.
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Site code

CFS42

Site name

Land rear of 59-99 Ebury Road, Rickmansworth

Bedrock
Geology

Lewes Nodular Chalk Formation

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel.

Soils

Loamy and clayey floodplain soils with naturally high groundwater
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.
Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The site is located within Groundwater Source Protection Zone 1. As such
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency.

Groundwater
Source
Protection Zone

The entirety of the site is within SPZ 1, the Inner Zone. This is defined as the
50 day travel time from any point below the water table to the source.

Historic Landfill
Site

There are no historic land fill sites within close proximity of the site.

The drainage ditch within the site should be maintained as an open channel
following development of the site.
Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (Confluence with Chess to
development
Medium
River Thames)
Sequential Test and Exception Test requirements
The Sequential Test must be passed. For this site, More Vulnerable development is proposed within
FZ3b and FZ3a, and therefore, the Exception Test must be applied.
Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy

Ground flood levels should be a minimum of 600mm above the river flood level, which is estimated to
reach 0.6m in depth (45.79mAOD) within the site boundary, based on the 1 in 1,000-year flood level
on the River Colne (here used as a proxy for Flood Zone 3a + CC).
The site is at high risk of flooding from multiple sources, and therefore it may not be safe to develop
the site for residential purposes. Strong evidence that both parts of the Exception Test can be fulfilled
will be required to justify development of the site.
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Site code

CFS42

Site name

Land rear of 59-99 Ebury Road, Rickmansworth
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA 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 3 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).
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding
and the interaction between them, should be considered as part of a site-specific flood risk
assessment.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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 both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
•
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
•
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS5

Site name

Parmiters School, High Elms Lane, Garston

Site details

OS Grid
reference

TL 11134 01878

Area

3.53 ha

Current land use

Agricultural

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

No existing watercourses in the site.

Flood history

No recorded history at this site.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by any previous hydraulic
modelling studies.
Flood characteristics: The site is located within Flood Zone 1 and is at low risk
of fluvial flooding.
Proportion of site at risk (RoFSW)

Surface Water
Sources of
flood risk

30-year

100-year

1,000-year

0%

0%

0%

Description of surface water flow paths:
The site is at negligible risk of surface water flooding.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
2%
59%
61%
Groundwater

The site is divided into two groundwater flood risk zones. The east side is
classified in category 3 as groundwater levels are between 0.025m and 0.5m
below the ground surface. Within this zone there is a risk of groundwater flooding
to surface and subsurface assets. There is the possibility of groundwater
emerging at the surface locally. At the west side of the site is classified as
category 2 as groundwater levels are between 0.5m and 5m below the ground
surface. There is a risk of flooding to subsurface assets, but surface
manifestation of groundwater is unlikely.

Reservoir

The site is not at risk of flooding from reservoir.

Canal

The site is not wihin the vicinity of a canal.

57

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

CFS5

Site name

Parmiters School, High Elms Lane, Garston

Defence Type

Defences
Flood risk
management
infrastructure

Emergency
planning

Climate
Change

Residual risk

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.

Flood warning

The site is not within a flood warning or flood alert area.

Access and
egress

Access to the site is likely to be via High Elms Lane, which is loacted at the
southern site boundary
River Basin District

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change
allowances for
‘2080s’

Thames

Implications for
the site

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS5

Site name

Parmiters School, High Elms Lane, Garston

Bedrock
Geology

White Chalk subgroup

Superficial
Geology

Sand and gravel.

Soils

Freely draining slightly acid loamy soils.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Mapping suggests that there is a possible risk of groundwater flooding at this
location, therefore it is possible infiltration techniques may not be suitable. This
should be confirmed via site investigations to assess the potential for
infiltration.

Groundwater
Source
Protection Zone

The east side of the site is in Zone 2 while the west side is in Zone 3.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
Red
Gade)
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.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

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 over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
Detailed modelling will be required to confirm 1 in 20, 100 and 1,000-year extents and 1 in
100 year plus climate change extents on the ordinary watercourse north of the site.
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Site code

CFS5

Site name

Parmiters School, High Elms Lane, Garston
•
•

•

•
•

•

All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
Other sources of flooding, particularly surface water flow routes, should also be considered
as part of a site-specific flood risk assessment.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS53

Site name

Oxhey Golf Club and Driving Range

Site details

OS Grid
reference

TQ 11474 93827

Area

15.81Ha

Current land use

Golf Course

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

The site is composed of two parts, a larger western parcel and a smaller,
narrower eastern parcel. The two parcels are separated by the B4542 Prestwick
Road.
There are no watercourses within the eastern parcel, although Hartsbourne
Stream, a Main River, is located less than 5m from the eastern boundary. An
unnamed ordinary watercourse crosses the lower portion of the western parcel,
and flows in a north easterly direction across the site, to join Hartsbourne
Stream.

Flood history

There are no recorded flood incidents within either of the site land parcels.
However, the EA Recorded Flood Outline mapping identifies that flooding from
Hartsbourne Stream in May 1988 reached the eastern boundary of the eastern
land parcel.
In addition, HCC flood history records identify that a number of surface water
flooding incidents have occurred within the vicinity of the site, within South
Oxhey, Oxhey and Carpenders Park.

Sources of
flood risk

Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

1%

1%

99%

Available modelled data: The neighbouring Hartsbourne Stream is covered by
the 2010 Upper Colne 1D hydraulic model.
Flood characteristics: The majority of the site is located within Flood Zone 1
and classified as at low risk of fluvial flooding. The western land parcel is located
entirely within Flood Zone 1. Within the eastern land parcel, a small portion of
the eastern boundary, which borders Hartsbourne Stream, is located within
Flood Zone 2.
Proportion of site at risk (RoFSW)

Surface Water

30-year

100-year

1,000-year

3%

5%

10%

61

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

CFS53

Site name

Oxhey Golf Club and Driving Range

Description of surface water flow paths:
The site is at moderate to high risk of surface water flooding.
Surface water flood risk is greatest within the western land parcel, where a large
area of surface water ponding is predicted to form during a 1 in 30-year rainfall
event and greater return periods. This appears to correspond with the course of
the Hartsbourne Stream tributary, and the lower-lying ground where the
watercourse is culverted below Prestwick Road. The surface water flow path
extends across Prestwick Road and flows on to the eastern land parcel during a
1 in 1,000-year rainfall event.
Elsewhere on the western parcel, ponding is predicted to occur in the north east
and south west corners of the site during a 1 in 30-year rainfall event, with
surface water flow paths forming upslope of these ponding areas during a 1 in
1,000-year rainfall event.
In the eastern land parcel, surface water flood risk largely corresponds with the
fluvial floodplain of Hartsbourne Stream. Towards the centre of the parcel, an
area of surface water ponding occurs in the 1 in 30-year rainfall event and
greater return periods.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
0-0.025m
5%

Groundwater

Depth below surface
0.025-0.5m
48%

Total in highest risk
categories
52%

Both land parcels of the site are at high to very high risk of groundwater flooding.
During a 1 in 100-year groundwater flood event, water levels within the east of
the western land parcel, and the entirety of the eastern land parcel, are
estimated to be within 0.025m to 0.5m of the ground surface. In addition,
groundwater levels are predicted to lie either at, or within 0.025m, of the ground
surface at the south west corner of the western parcel, and the eastern border
of the eastern land parcel.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.

Reservoir

The eastern border of the eastern land parcel is at risk of reservoir flooding from
Hartsbourne Flood Storage Area and Oxhey Woods Reservoir. The western
land parcel is not at risk of reservoir flooding.

Canal

There are no canals within close proximity of the site.
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Site code

CFS53

Site name

Oxhey Golf Club and Driving Range

Defence Type

Defences

Standard of Protection

Condition

No flood defences present.

Flood risk
management
infrastructure

Culvert / structure
blockage?

The ordinary watercourse in the western land
parcel appears to be culverted across the
lower half of the parcel, posing a residual risk
of blockage. The RoFSW mapping shows
that, due to the lower topography in this
location, any exceedance flows are likely to
accumulate in the south east of the parcel,
eventually spilling over on to B4542 Prestwick
Road and the eastern land parcel.
Hartsbourne Stream passes under a bridge
on Green Lane at the northern corner of the
eastern land parcel. In the event that this
bridge became blocked, flows could back up
and increase flood risk to the eastern land
parcel.

Impounded water body
failure?

The eastern border of the eastern land parcel
is predicted to be at risk of reservoir flooding,
in the event that a breach occurs on
Hartsbourne Flood Storage Area or Oxhey
Woods Reservoir.

Residual risk

Defence breach /
overtopping?

Breach Zone
There are no flood defences in the vicinity of
the site.

Flood warning

The site is not covered by an EA Flood Warning Area. The eastern land parcel
falls under the Middle River Colne Flood Alert Area, which covers Hartsbourne
Stream.
The western land parcel site is not covered by an EA Flood Warning Area or
Flood Alert Area.

Access and
egress

Access to both parcels of the site is likely to be via Prestwick Road or Green
Lane. Additional access to the western land parcel may be possible on Hayling
Road.
All three roads are located in Flood Zone 1, and therefore at low fluvial flood risk.
However, Haying Road and Prestwick Road are at high risk of surface water
flooding, with the secions of road at the south and south east of the site at risk
during a 1 in 30-year rainfall event and greater return periods. Green Lane is
also at risk of surface water flooding during the 1 in 30-year rainfall event,
particularly where Hartsbourne Stream passes beneath the road, to the north of
the eastern land parcel.

Emergency
planning

Climate change
allowances for
‘2080s’
Climate
Change
Implications for
the site

River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The western land parcel remains in Flood Zone 1 when accounting for the
impact of climate change.
At the eastern land parcel, Flood Zone 2 has been used as a proxy for climate
change. The extent suggests that the risk of flooding is likely to increase at the
eastern boundary of the parcel during a 1 in 100-year event, under the impact
of climate change.
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Site code

CFS53

Site name

Oxhey Golf Club and Driving Range

Bedrock
Geology

The majority of the western land parcel is underlain by Lambeth Group Clay,
Silt, Sand and Gravel. The eastern corner of the parcel, and the entirety of the
eastern land parcel, are underlain by Seaford and Newhaven Chalk
Formations.

Superficial
Geology

There are no superficial deposits on the western land parcel. The east and
south of the eastern land parcel are overlain by Shepperton Gravel Member.

Soils

Both land parcels are overlain by slightly acid loamy and clayey soils with
impeded drainage.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

SuDS
Requirement
for drainage
control and
impact
mitigation

Groundwater
Source
Protection Zone

Historic Landfill
Site

Opportunities for
flood risk
betterment

Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The site is located within Groundwater Source Protection Zone 1. As such
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency.
The majority of both land parcels lies within SPZ 1, the Inner Zone. This is
defined as the 50-day travel time from any point below the water table to the
source.
The southern corners of both land parcels sites are within SPZ 2, the Outer
Protection Zone. This is defined by a 400 day travel time from a point below
the water table.
There are no historic landfill sites within the site.
Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
The culvert within the site boundary should be replaced with an open channel
('daylighted') to increase its capacity and reduce the risk of blockage.

Water Framework Directive
Catchment
Colne (from Confluence with Ver to
Gade)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Red
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Site code

CFS53

Site name

Oxhey Golf Club and Driving Range
The Sequential Test must be passed. Only once the Sequential Test is passed should the Exception
Test be applied. It is expected that all development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers

Recommendations for
Local Plan
policy

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 (pre-application).
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
Detailed modelling will be required to confirm 1 in 20, 100 and 1,000-year extents and 1 in
100 year plus climate change extents within the western land parcel.
•
Other sources of flooding, particularly surface water and groundwater flood risk should also
be considered as part of a site-specific flood risk assessment.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
•
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
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.
•
SuDS are possible on all sites and a greenfield site such as this should be able to implement
an exemplar scheme to deliver multiple benefits including water quality, biodiversity, amenity,
green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
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Site name

Oxhey Golf Club and Driving Range
•
•
•

Storage for runoff from the development in extreme events should be located out of flood risk
areas.
The 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.
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS55

Site name

Land at Station Road, Kings Langley

Site details

OS Grid
reference

TL 07973 01552

Area

16.98 ha

Current land use

Mixed

Proposed site
use

Mixed

Flood risk
vulnerability

More vulnerable

Existing
watercourses

The Main River Gade (incorporating the Grand Union Canal) forms the western
boundary of the site. The Main River Mill Stream flows in a southerly direction
through the centre of the site, and its point of confluence with the River Gade is
located on the southern site boundary. An unnamed drain is also located in the
centre of the site, which is forms a tributary of the Mill Stream.

Flood history

There are no recorded flood events associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

9%

9%

23%

77%

Available modelled data:
The site is covered by the 2016 Gade and Bulbourne hydraulic model.
Flood characteristics:
The floodplains of the Mill Stream and River Gade, represented by Flood Zones
3a and 3b, extend through the centre and west of the site, respectively. Large
portions of the north and west of the site are located within Flood Zone 2. The
east and centre of the site are located within Flood Zone 1.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

6%

12%

40%

Description of surface water flow paths:
The site is at risk of surface water flooding during all return periods.
The area at greatest risk of surface water flooding during a 30-year rainfall event
is located between Mill Stream and the eastern site boundary, where a large flow
path enters the site from the west. During a 1 in 100-year event, the flood extents
increase, and additional ponding occurs to the west of Mill Stream. Flooding
during a 1 in 1,000-year event predominantly affects the west and south of the
site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)

Groundwater

Depth below surface
0-0.025m
79%

Depth below surface
0.025-0.5m
21%

Total in highest risk
categories
100%
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Site name

Land at Station Road, Kings Langley

For the majority of the site, groundwater levels are either at very near (within
0.025m of) the ground surface. Within this zone there is a risk of groundwater
flooding to both surface and subsurface assets. Groundwater may emerge at
significant rates and has the capacity to flow overland and/or pond within any
topographic low spots. For a proportion of the site, groundwater levels are
between 0.025m and 0.5m below the ground surface. Within this zone there is
a risk of groundwater flooding to surface and subsurface assets. There is the
possibility of groundwater emerging at the surface locally.
Reservoir

The site is not within a reservoir flood risk area.

Canal

The site is located adjacent to the Grand Union Canal, and is therefore at risk of
flooding from canals.
Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Climate
Change

Condition

There are no formal defences in the site.
There are no structures within the site. The
culvert beneath Home Park Mill Link Road at
Culvert / structure
the north east corner of the site was modelled
blockage?
for the 1 in 100-year event with a 90%
blockage. However, the impact of the
blockage is not predicted to affect the site.
The site is not within the modelled reservoir
breach extents. Although the site is adjacent
Impounded water body
to the Grand Union Canal, the water body is
failure?
not embanked in this location, and therefore
there is low risk of flooding due to canal
beach.
Defence breach /
overtopping?

Emergency
planning

Standard of Protection

Breach Zone
There are no defences in the vicinity of the
site.

Flood warning

The site is located in an EA Flood Alert Area for the Rivers Gade and Bulbourne.

Access and
egress

Access to the site is likely to be via Station Road or Home Park Mill Link Road.
Station Road is located within Flood Zone 1, however is at risk of flooding from
a significant surface water flow path during a 1 in 30-year and greater return
periods, at the eastern boudary of the site. Home Park Mill Link Road is located
within Flood Zones 2 and 3, as well as being at risk of surface water flooding
during a 1 in 1,000-year rainfall event.

Climate change
allowances for
‘2080s’
Implications for
the site

River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The 35% and 70% climate change scenarios see the risk of flooding during a 1
in 100-year event on the Mill Stream increase in the north and west of the site,
however the extent of flooding does not extend beyond Flood Zone 2 (1 in
1,000-year event).
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Site code

CFS55

Site name

Land at Station Road, Kings Langley

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

Clay, silt and sand deposits

Soils

Loamy and clayey floodplain soils with naturally high groundwater
SuDS are possible on all sites, including previously developed sites such as
this one. Development should adopt source control SuDS techniques, and
conveyance features should be designed above ground, following natural flow
paths where possible.
Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.

Requirement
for drainage
control and
impact
mitigation

SuDS

The limited permeability of the soils on this site suggests that shallow
infiltration techniques may not be appropriate. As the underlying geology is
permeable deeper infiltration may be possible, however there is a high risk of
groundwater flooding.
Site-specific soakage testing should be carried out to assess potential for
drainage by infiltration. If infiltration is suitable, it should be avoided in areas
where the depth to the water table is <1m.

Groundwater
Source
Protection Zone

The majority of the site is in Zone 1 innter protection zone, while a small
proportion of the eastern area of the site is located in Zone 2.

Historic Landfill
Site

There are no historic landfill sites within the site boundary. The Junction 20
M25-A41 historic landfill site is located 200m to the south west 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 flood peaks downstream on the Mill
Stream and River Gade.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Gade (from confluence with
Medium
Bulbourne to Chess)
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 development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
More Vulnerable and Less Vulnerable development within FZ3b.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

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

CFS55

Site name

Land at Station Road, Kings Langley

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 LLFA 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 3 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).
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
•
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.
• High level assessment suggests the catchment is largely at risk of surface water flooding,
and so efforts should be made within all new developments to limit runoff to greenfield
rates.
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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS60

Site name

Affinity Water Depot, Church Street, Rickmansworth, WD3 1JQ

Site details

OS Grid
reference

TQ 06307 93952

Area

1.51 Ha

Current land use

Water works

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

The River Colne flows through the centre of the site in a south westerly
direction and the Grand Union Canal flows along the northern boundary.

Flood history

There are no recorded events associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk
Surface Water

Groundwater

Reservoir

FZ3b

FZ3a

FZ2

FZ1

53%

78%

100%

0%

Available modelled data:
A 1D-2D model of the Upper River Colne was developed in 2010 and includes
the proposed development area. Flood Zone 3b is modelled using the 1 in 20year outline. For Flood Zone 3a + CC, the Flood Zone 2 extent has been used
as a proxy.
Flood characteristics:
The entirety of the site is within Flood Zone 2. Flood Zone 3a also extends to
cover the majority of the site, with small isolated areas which remain within Flood
Zone 2. Flood Zone 3b is focused in the northern and eastern areas of the site.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

1%

6%

18%

Description of surface water flow paths:
The site is at a low to moderate risk of surface water flooding. The percentages
above imply a much greater area of flood risk as a result of the surface water
mapping incorporating the watercourse itself. Along the southern border, an area
of ponding occurs in the 1 in 30-year event which predominantly occurs on the
A404, however also encroaches into the site boundary. There is an isolated area
of ponding in the eastern corner of the site, which occurs in the 1 in 1,000-year
event.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
12%

22%

34%

The site is at moderate to high risk of groundwater flooding. Across the majority
of the site, groundwater levels reach between 0.5 – 5m below the surface during
a 1 in 100-year groundwater flood event. There is variance across the site, as a
result of the presence of superficial deposits which increase permeability,
allowing a localised rise in groundwater.
The site is at risk of reservoir flooding from both Aldenham Reservoir and Hilfield
Park Reservoir.
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Site code

CFS60

Site name

Affinity Water Depot, Church Street, Rickmansworth, WD3 1JQ

Canal
Defences

Flood risk
management
infrastructure

Residual risk

The Grand Union Canal flows along the northern boundary of the site.
Defence Type

Standard of Protection

Condition

There are no flood defences within the site.
Within the site, there is a culvert and a bridge across
the River Colne. These structures pose a risk to the
site, in the case of blockage, as well as to areas
downstream, such as the properties along Moor
Lane. Additionally, blockage of the bridge adjacent to
the site under the A404 would increase flood risk to
the western part of the site as well as the A404 itself,
should the blockage result in overtopping.
Four sluices are located beneath the access bridge
Culvert / structure
in the south west of the site. The structures were
blockage?
modelled for the 1 in 100-year event with a 90%
blockage, to assess the potential impact to the site.
The blockage led to no increase in flooding to the site
(in fact reducing flood risk, as less flow passes into
the site). However, the blockage led to an increase in
flood extent and depth upstream of the structures,
due to backing up of flows on the River Colne.
Breach of reservoir has to be considered as a risk,
due to the modelled risk of flooding from both
Aldenham Reservoir and Hilfield Reservoir.
Breach Zone
There are no flood defences within the site. However,
the banks of the River Colne appear to be raised and
reinforced within the centre of the site. The impact of
Defence breach /
a breach on the reinforced left bank of the River
overtopping?
Colne was assessed. The results show a localised
impact in the centre of the site at the breach location.
However, due to the topography of the site, the extent
of the breach flood waters is constrained to a
relatively small area.
The site is within both EA Flood Warning and Flood Alert Areas.
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
The site is likely to be accessed from the A404 along the eastern boundary, or
Moor Lane at the southern tip of the site. Both of these routes are shown to be
at a fluvial flood risk, and are located within Flood Zone 3a. Surface water
flooding is also an issue, with an area of ponding occurring in the 1 in 30-year
storm event along the A404 adjacent to the site. A surface water flow path also
forms along Moor Lane in a 1 in 30-year storm event.
River Basin District
Central
Higher
Upper
Central
End
Impounded water
body failure?

Flood warning
Emergency
planning
Access and
egress

Climate change
allowances for
‘2080s’
Climate
Change
Implications for
the site

Thames

25%

35%

70%

The extent of Flood Zone 3a + CC is greater than that of Flood Zone 3a,
showing that climate change will impact upon the site. Due to model instability
when applying 35% and 70% climate change allowances to inflows, Flood
Zone 2 has been used as a proxy for climate change. therefore, if modelled,
may vary.
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Site code

CFS60

Site name

Affinity Water Depot, Church Street, Rickmansworth, WD3 1JQ

Bedrock
Geology

Seaford Chalk Formation and Newhaven Chalk Formation (undifferentiated)

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.

SuDS

Requirement
for drainage
control and
impact
mitigation

Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The site is located within Groundwater Source Protection Zone 1. This,
combined with high groundwater levels, is likely to limit the feasibility of
infiltration. Such techniques should only be used where there are suitable
levels of treatment, and following the granting of any required environmental
permits from the Environment Agency.

Groundwater
Source
Protection Zone

The site is within Groundwater Source Protection Zone 1. This is defined as
the 50-day travel time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within close proximity of the site.
Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.

Opportunities for
flood risk
betterment

The culvert within the site boundary should be replaced with an open channel
('daylighted') to increase its capacity and reduce the risk of blockage.
Redevelopment of the site should look to reduce coverage of impermeable
areas where possible.
Development of the site should ensure there is no loss in floodplain storage.

Water Framework Directive
Catchment
Colne (from Confluence with Ver to
Gade)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Red
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Site code

CFS60

Site name

Affinity Water Depot, Church Street, Rickmansworth, WD3 1JQ
It should be noted that the site is proposed for change of use, which does not require application of
the Sequential or Exception Test. However, it must be demonstrated within a site-specific FRA that
the site would be safe for the proposed use, with provision of safe access and escape routes.
Should the site be redeveloped, the Sequential Test would not be passed, and the Exception Test
would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.

Recommendations for
Local Plan
policy

As a result, if the site was redeveloped, it would be very difficult to develop it safely.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA 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 3 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).
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding
and the interaction between them, should be considered as part of a site-specific flood risk
assessment.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so multiple minor, infill development
sites which do not require a FRA or drainage strategy, may have a significant impact.
However, planning policy should ensure discharge is strictly limited to greenfield runoff rates
and volumes, to mitigate their cumulative impact.
•
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
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CFS60

Site name

Affinity Water Depot, Church Street, Rickmansworth, WD3 1JQ
•
•
•
•

•

The design must ensure that surface water 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.
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS61

Site name

Cinnamon House, Cassiobridge

Site details

OS Grid
reference

TQ 08752 95984

Area

1.0 ha

Current land use

Offices, workshop and grassland

Proposed site
use

Business, industrial, warehouse, residential, retail

Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no existing watercourses within the site boundary, however the
Grand Union Canal and the Main River Gade are located to the east of the site.

Flood history

There are no recorded incidents or flood extents within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is covered by the Gade and Bulbourne 2016
1D-2D hydraulic model,
Flood characteristics: The site is located in Flood Zone 1, and classified as at
low risk of fluvial flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

27%

37%

74%

Description of surface water flow paths:
The site is at risk of flooding from surface water in all return periods. During a 1
in 30-year rainfall event, flooding occurs in the north west corner, where the site
boundary meets Baldwins Lane. The area is at risk of flooding increases during
a 1 in 100-year event, eventually extending across the width of the site, from
west to east, during a 1 in 1,000-year. Ponding occurs on the lower ground of
the River Gade floodplain, to the east of the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)

Groundwater

Depth below surface
0-0.025m
1%

Depth below surface
0.025-0.5m
96%

Total in highest risk
categories
97%

The site is at high risk of groundwater flooding. Groundwater levels are between
0.025m and 0.5m below the ground surface during a 1 in 100-year groundwater
flood event. Within this zone there is a risk of groundwater flooding to surface
and subsurface assets. There is the possibility of groundwater emerging at the
surface locally.
Reservoir

The site is not within a reservoir flood risk area.
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Site code

CFS61

Site name

Cinnamon House, Cassiobridge

Canal

The Grand Union Canal is located to the east of the site.
Defence Type

Defences

Standard of Protection

Condition

There are no formal defences in the site.

Flood risk
management
infrastructure

Culvert / structure
blockage?

There are no structures within the site. A
culvert is located to the north east and south
east of the site. The RoFSW acts as a proxy
for the flood risk from blockage of these
culverts, and identifies that flood extents could
affect the east of the site.

Impounded water body
failure?

Site is not within modelled reservoir breach
extents. The Gran Union Canal to the east of
the site is not embanked in this location, and
therefore the risk of canal breach is low.

Residual risk

Defence breach /
overtopping?
Flood warning

Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Breach Zone
There are no defences within the site.

The site is not covered by an EA Flood Warning Area or Flood Alert Area.
However, the River Gade at Kings Langley and Croxley Flood warning area
covers the watercourse to the east of the site.
Access to the site is likely to be via the A412 Rickmansworth Road or Baldwins
Lane. Baldwins Lane has the greatest risk of flooding from surface water, and
access on this route from the north is likely to be restricted during all return
periods. The section of the A412 road next to the site boundary is at low risk of
surface water flooding. However, larger flood extents occcur further east and
west along the A412, and therefore access may be restricted due to flooding at
locations further away from the site.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.

77

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

CFS61

Site name

Cinnamon House, Cassiobridge

Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

None recorded

Soils

Freely draining slightly acid loamy soils.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
SuDS should seek to manage the significant surface water flood risk within the
site boundary.

SuDS
Requirement
for drainage
control and
impact
mitigation

The bedrock geology is permeable; however mapping suggests that there is
high risk of groundwater flooding at this location. Therefore, the potential for
infiltration techniques should be confirmed via site-specific soakage testing. If
infiltration is suitable it should be avoided in areas where the depth to the water
table is <1m.
The site is located within Groundwater Source Protection Zone 1. As such
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency.

Groundwater
Source
Protection Zone

The site is located in Zone 1 Inner Protection Zone. Defined as the 50 day
travel time from any point below the water table to the source.

Historic Landfill
Site

There are no landfill sites within the site boundary. The Rousebarn Lane landfill
site is located 150m to the north east 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 flood peaks downstream and existing
surface water flow paths leaving the site.
Redevelopment of the site should look to reduce the coverage of impermeable
areas, where possible.

Water Framework Directive
Catchment
Gade (from confluence with
Bulbourne to Chess)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

Sensitivity to cumulative impacts
Medium

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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Site code

CFS61

Site name

Cinnamon House, Cassiobridge

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 (pre-application).
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-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-assessmentsclimate-change-allowances) 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.
•
The site is located within a catchment identified as moderately sensitive to the
cumulative impact of development. The effects which development of the site may have
on flood risk within the catchment will need to be considered within a site-specific flood
risk assessment.
• High level assessment suggests the catchment is largely at risk of surface water
flooding, and so efforts should be made within all new developments to limit runoff to
greenfield rates.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site.
•
The 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.
•
SuDS are possible on all sites and a greenfield site such as this should be able to
implement an exemplar scheme to deliver multiple benefits including water quality,
biodiversity, amenity, green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features
should be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need
to be shallow and take up larger areas. Above ground conveyance and attenuation can
be used but care must be taken that groundwater does not enter the SuDS feature and
reduce the storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater
capture and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood
risk areas.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra
National Non-Statutory Technical Standards, and follow current best design practice
(CIRIA Manual 2015).
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Site code

CFS64

Site name

Lane South of Chalfont Lane, West Hyde

Site details

OS Grid
reference

TQ 03292 91065

Area

8.61Ha

Current land use

Agricultural

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary. The Main River Colne lies
approximately 250m south east of the site. An ordinary watercourse tributary of
the Colne is located at the eastern boundary of the site.

Flood history

There are no recorded incidents or flood extents on the site itself.
Beyond the site boundary, the EA Historic Flood Map shows flooding from the
River Colne occurred on Old Uxbridge Road, outside the eastern boundary of
the site in February 2014, due to exceedance of channel capacity.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

39%

61%

Available modelled data: The site is covered by the 2010 Upper Colne
hydraulic model.
Flood characteristics: The south and centre of the site are located within Flood
Zone 2, with the northern portion of the site at lower risk within Flood Zone 1.

Sources of
flood risk

Proportion of site at risk (RoFSW)

Surface Water

30-year

100-year

1,000-year

0.1%

0.2%

3%

Description of surface water flow paths:
The site is at low risk of surface water flooding. The access road in the centre of
the site is at risk of flooding during a 1 in 30-year rainfall event and higher return
periods. Elsewhere, ponding occurs at the south eastern boundary of the site
against Old Uxbridge Road during a 1 in 1,000-year rainfall event. An additional
surface water flow path, generated on higher land to the west, crosses the centre
of the site towards Pynesfield Lake during a 1 in 1,000-year rainfall event.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)

Groundwater

Depth below surface
0-0.025m
29%

Depth below surface
0.025-0.5m
71%

Total in highest risk
categories
100%
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Site code

CFS64

Site name

Lane South of Chalfont Lane, West Hyde

The site is at high to very high risk of groundwater flooding. During a 1 in 100year groundwater flood event, water levels are estimated to be either at or within
0.025m of the ground surface in the north east and centre of the site. Elsewhere,
water levels are predicted to lie between 0.025m and 0.5m of the ground surface.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
Reservoir

The site is at risk of reservoir flooding.

Canal

The site is not wihin the vicinity of a canal.
Defence Type

Defences

Standard of Protection

Condition

No defences are present on the site.
Flood risk
management
infrastructure

Culvert / structure
blockage?
Residual risk

Impounded water body
failure?
Defence breach /
overtopping?

Emergency
planning

Climate
Change

The site is at risk of flooding from Hilfield Park
reservoir. The extent of reservoir flood risk
covers the south eastern portion of the site.
Breach Zone
No defences present.

Flood warning

The site is covered by the River Colne at Willowbank Flood Warning Area and
the Lower River Colne and Frays River Flood Alert Area.

Access and
egress

Access to the site is likely to be via Old Uxbridge Road to the east of the site or
A412 Denham Way, to the west.
A412 Denham Way is located within Flood Zone 1, however Old Uxbridge Road
is located in Flood Zone 2, and at risk of fluvial floodng. Both access roads are
at risk of lfooding from surface water within the vicinity of the site. Old Uxbridge
Road at risk during the 1 in 30-year rainfall event and higher return periods,
whereas A412 Denham Way is at risk during 1 in 100 and 1 in 1,000-year events.

Climate change
allowances for
‘2080s’
Implications for
the site

River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 39% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.
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Site code

CFS64

Site name

Lane South of Chalfont Lane, West Hyde

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

The southern portion of the site is overlain by alluvial clay, silt and sand.

Soils

Freely draining slightly acid loamy soils.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

There is high risk of groundwater flooding at this location, and the entire site is
located within Groundwater Source Protection (GSP) Zone 1, as such,
infiltration techniques should only be used where there are suitable levels of
treatment, and following the granting of any required environmental permits
from the Environment Agency. If infiltration is suitable it should be avoided in
areas where the depth to the water table is <1m.
Detention and conveyance features may need to be lined, to prevent leaching
of contaminants from the underlying historic landfill site.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary, however the Old
Uxbridge Road Historic Landfill Site lies beyond the eastern boundary 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 flood peaks downstream and existing
surface water flow paths leaving the site.

Water Framework Directive
Catchment
Colne (Confluence with Chess to
River Thames)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Medium
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Site code
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Site name

Lane South of Chalfont Lane, West Hyde

The Sequential Test must be passed. Only once the Sequential Test is passed should the Exception
Test be applied. It is expected that all development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers

Recommendations for
Local Plan
policy

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 over 1ha in area
within Flood Zone 2 and Flood Zone 3 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/flood-risk-assessment-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-climatechange-allowances) 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 should also be considered as part of a site-specific flood risk
assessment. The risk of surface water and groundwater flooding is low but requires further
detailed consideration.
•
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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 both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
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Lane South of Chalfont Lane, West Hyde

•

•

The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS65

Site name

Land North of Bucknalls Lane

Site details

OS Grid
reference

TL 11920 01424

Area

5.77 ha

Current land use

Golf course

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

No watercourses are present within the site boundary or in close proximity.

Flood history

There are no flood incidents recorded within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is covered by the Upper Colne 1D-2D 2010
hydraulic model.
Flood characteristics: The site is within Flood Zone 1 and is at low risk of fluvial
flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk

30-year

100-year

1,000-year

0%

0%

0%

Surface Water
Description of surface water flow paths:
The site is at very low risk of surface water flooding. Surface water flow paths
are not shown to form within the site during any return period.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)

Groundwater

Depth below surface
0-0.025m
0%

Depth below surface
0.025-0.5m
100%

Total in highest risk
categories
100%

Groundwater levels are between 0.025m and 0.5m below the ground surface.
Within this zone there is a risk of groundwater flooding to surface and subsurface
assets. There is the possibility of groundwater emerging at the surface locally.
Reservoir

The site is not within a reservoir flood risk area.

Canal

The site is not within close proximity of a canal.
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Site code

CFS65

Site name

Land North of Bucknalls Lane

Defence Type

Defences

Standard of Protection

Condition

There are no formal defences within the site.
Flood risk
management
infrastructure

Emergency
planning

Climate
Change

Residual risk

Culvert / structure
blockage?

There are no culverted watercourses within,
or adjacent to, the site boundary.

Impounded water body
failure?

Site is not within modelled reservoir breach
extents.

Defence breach /
overtopping?

No defences present.

Breach Zone

Flood warning

The site is not covered by any EA Flood Warning or Flood Alert Areas.

Access and
egress

Access to the site is likely to be via Bucknalls Lane, which is located at the south
of the site and connected to the A405 North Orbital Road. The M1 is in close
proximity to the east of the site.
Bucknalls Lane and the A405 surrounding the site are at low risk of flooding from
surface water in all return periods. However, a higher risk of surface water
flooding is located further north on the A405 which may restrict access in all
return periods.
River Basin District

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change
allowances for
‘2080s’

Thames

Implications for
the site

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS65

Site name

Land North of Bucknalls Lane

Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

Glacial sand and gravel.

Soils

Freely draining slightly acid loamy soils.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

Requirement
for drainage
control and
impact
mitigation

Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
SuDS
There is high risk of groundwater flooding at this location, and the entire site is
located within Groundwater Source Protection Zone 2, as such, infiltration
techniques should only be used where there are suitable levels of treatment,
and following the granting of any required environmental permits from the
Environment Agency. If infiltration is suitable it should be avoided in areas
where the depth to the water table is <1m.
Groundwater
Source
Protection Zone

The site is within SPZ Zone 2, defined as a 400 day travel time from a point
below the water table.

Historic Landfill
Site

There are no historic landfill sites within close proximity of the proposed
development.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
Red
Gade)
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.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

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

CFS65

Site name

Land North of Bucknalls Lane

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 over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
Other sources of flooding, particularly surface water flow routes, should also be considered
as part of a site-specific flood risk assessment.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
•
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS65

Site name

Land North of Bucknalls Lane

Site code

CFS67

Site name

Land adjacent to Oxhey Hall

Site details

OS Grid
reference

TQ 10563 94577

Area

13.9 Ha

Current land use

Agricultural

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

Hartsbourne Stream, a Main River, flows along the northern and western
borders of the site. The stream forms a tributary to the River Colne in the north.

Flood history

Flooding has been recorded on the site, as a result of the Hartsbourne. Flood
events occurred in July 1987, May 1988, October 1993, February 2009 and
February 2014. The event of May 1988 affected the site most extensively,
covering the north and west of the site, followed by the February 2014 event,
which encroached on the south western corner of the site. The events of July
1987, October 1993 and February 2009 were less extensive, reaching the
western boundary of the site.
Proportion of site at risk in Flood Zones

Sources of
flood risk
Fluvial

FZ3b

FZ3a

FZ2

FZ1

20%

25%

30%

70%

Available modelled data:
The site is covered by the 2010 Upper Colne hydraulic modelling study. This
extended to include the Hartsbourne adjacent to the site. Flood Zone 3b was
modelled using 1 in 20-year event data. Flood Zone 3a + Climate Change is
represented using Flood Zone 2.
Flood characteristics:
Flood Zone 2 extends to affect a large area along the northern and eastern
borders of the site. Flood Zone 3a is marginally smaller than the extent of
Flood Zone 2. Flood Zone 3b also extends into the site however does not
impact the eastern boundary to such an extent. Generally, flood risk is high
along these borders.
Proportion of site at risk (RoFSW)

Surface Water

30-year

100-year

1,000-year

15%

22%

37%
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CFS65

Site name

Land North of Bucknalls Lane

Description of surface water flow paths:
The site is at medium to high risk of surface water flooding. An extensive surface
water flowpath extends across the northern and western boundaries of the site
during a 1 in 30-year rainfall event and greater return periods. However, the
surface water extent corresponds with the floodplain of the Hartsbourne Stream
and is therefore associated with fluvial flooding. Besides this area of risk, areas
of ponding are predicted to form in the south of the site during the 1 in 1,000year event and follow the topography of the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)

Groundwater

Depth below surface
0-0.025m
83%

Depth below surface
0.025-0.5m
17%

Total in highest risk
categories
100%

The site is at high risk of groundwater flooding. The majority of the area is within
Category 4, where groundwater levels are within 0.025m of the surface during a
1 in 100-year groundwater flood event. Along the eastern border, groundwater
levels are predicted to lie between 0.025 – 0.5m below the surface during a 1 in
100-year groundwater flood event.
Reservoir

The northern and eastern areas of the site are at risk of flooding in the event of
breach of Hartsbourne Flood Storage Area and Hilfield Park reservoir.

Canal

There are no canals within close proximity of the site.
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Site code

CFS65

Site name

Land North of Bucknalls Lane

Defence Type

Defences

Standard of Protection

Condition

There are no defences present.

Flood risk
management
infrastructure

Impounded water body
failure?

The site is at risk of flooding from the
Hartsbourne FSA and Hilfield Reservoir.

Defence breach /
overtopping?

N/A

Residual risk

Flood warning

Emergency
planning
Access and
egress

Climate
Change

Culvert / structure
blockage?

At the south-eastern corner of the site, the
Hartsbourne Stream is culverted beneath the
A4125 Hampermill Lane. At the north-eastern
corner, there is an access bridge crosses the
river, providing a track to the cricket club.
These structures provide a residual risk to the
site, which should be considered, in the case
of blockage.

Climate change
allowances for
‘2080s’
Implications for
the site

Breach Zone

The northern and eastern areas of the site are covered by the following Flood
Warning Areas and Flood Alert Areas.
•
Flood Alert Area: Middle River Colne at Watford and Rickmansworth
including Carpenders Park
•
Flood Warning Area: River Colne at Watford including Bushey
Access to the site is likely to be via the A4125 (Hampermill Lane). This road is
located within Flood Zone 3a to the east of the site. At this location, surface
water flooding is also predicted to occur in a 1 in 30-year storm event. Along the
road adajcent to the site, there are areas of ponding which occur in the 1 in 100and 1,000-year events.

River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change is likely to increase the extent of Flood Zone 3a. It should be
noted that Flood Zone 3a + CC is represented using Flood Zone 2, and
therefore the extents (if modelled) may vary.
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Site code

CFS65

Site name

Land North of Bucknalls Lane

Bedrock
Geology

Seaford Chalk Formation and Newhaven Chalk Formation (undifferentiated)

Superficial
Geology

Shepperton Gravel Member – Sand and Gravel

Soils

Freely draining slightly acid loamy soils
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.
There is high risk of groundwater flooding at this location, and the entire site is
located within Groundwater Source Protection Zone 1, as such, infiltration
techniques should only be used where there are suitable levels of treatment,
and following the granting of any required environmental permits from the
Environment Agency. If infiltration is suitable it should be avoided in areas
where the depth to the water table is <1m.

Groundwater
Source
Protection Zone

The site is within the desginated Zone 1 of the SPZ.

Historic Landfill
Site

There are no historic landfill sites within close proximity of the development.

Opportunities for
flood risk
betterment

The current site is greenfield, and so there are many opportunities for the
implementation of various SuDS techniques. The Hartsbourne Stream already
has a history of flood risk, and so discharge and runoff to this watercourse
should be limited.

Water Framework Directive
Catchment
Colne (from Confluence with Ver to
Gade)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Sensitivity to cumulative impacts
Red
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Site name

Land North of Bucknalls Lane

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, but the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers

Recommendations for
Local Plan
policy

Flood risk assessment:
•
Consultation with the LLFA should be undertaken at an early stage.
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
All sources of flooding, particularly the risk of surface water flooding and groundwater risk,
should be considered as part of a site-specific flood risk assessment.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
A detailed hydraulic model should be developed of the unnamed watercourse and surface
water flow paths to better understand baseline and post-development surface water risk
flowing into the site, on site and downstream.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months (see below).
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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.
•
The operation of structures on the ornamental sections of the watercourse and potential for
blockage should be considered as part of the assessment.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
•
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
A site-specific surface water drainage strategy will be required
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater is likely to be
close to the ground surface, preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
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Site name

Land North of Bucknalls Lane

•
•
•
•

•

The design must ensure that surface water 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.
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
The design of SuDS schemes must take into account the seasonally high groundwater table
in the south of the site and low permeability. Infiltration techniques may be ineffective, and
may pose a pollution risk. SuDS may need to be shallow and take up larger areas. Above
ground conveyance and attenuation can be used but care must be taken that groundwater
does not enter the SuDS feature and reduce the storage capacity and structural integrity of
the design.
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS69

Site name

Land at Carpenders Park Farm

Site details

OS Grid
reference

TQ 12969 93336

Area

13.9 Ha

Current land use

Agricultural

Proposed site
use

Residential

Flood risk
vulnerability

More vulnerable

Existing
watercourses

The Hartsbourne Stream (a Main River) flows in a westerly direction through
the centre of the site.

Flood history

Flood events have been recorded within the centre of the site, associated with
exceedance of the Hartsbourne Stream. These occurred in September 1992
and May 1998.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

22%

22%

30%

70%

Available modelled data:
Fluvial

Sources of
flood risk

The site is covered by the 2010 Upper Colne hydraulic model.
Flood characteristics:
In consultation with the Environment Agency, Three Rivers District Council has
decided to designate Hartsbourne Flood Storage Area as Flood Zone 3b, to
safeguard the key flood risk asset from development. The flood extent remains
close to the river channel within the existing Flood Zone 3a, however Flood
Zone 2 extends southwards from the centre of the site, following the extent of a
historic flood event.
Proportion of site at risk (RoFSW)

Surface Water

30-year

100-year

1,000-year

9%

14%

23%

Description of surface water flow paths:
The RoFSW mapping shows a large area within the centre of the site, to be at a
high risk of surface water flooding (1 in 30-year storm event). The surface water
risk is due to a flow through the centre of the site, which forms an area of
ponding. However, it should be noted that this area of surface water is
associated with the fluvial risk of the Hartsbourne Stream (as above) and the
associated flood storage area. Further surface water flow paths form in the north
and south east of the site, and flow into Hartsbourne Stream during a 1 in 100year rainfall event and greater return periods.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)

Groundwater

Depth below surface
0-0.025m
0%

Depth below surface
0.025-0.5m
0%

Total in highest risk
categories
0%

The site is considered to be at negligible risk of groundwater flooding.
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Site code

CFS69

Site name

Land at Carpenders Park Farm

Reservoir

Along the western boundary, a small area of the site is identified as at risk of
flooding from reservoirs. However, this risk is associated with breach of the
Hartsbourne FSA which is within the proposed site. The site is also at risk of
flooding from Bushey Heath reservoir, to the north.

Canal

There are no canals within close proximity of the site.
Defence Type

Defences

Flood risk
management
infrastructure
Residual risk

Climate
Change

Condition
2 – Good (FSA
Embankments)

Hartsbourne Stream Flood
Storage Area

1 in 200-years

Culvert / structure
blockage?

Along the western boundary, Hartsbourne
Stream is culverted below the A4008.
Blockage of the culvert poses an additional
residual flood risk to the site.

Impounded water body
failure?

The FSA within the site boundary provides a
source of residual risk in the event of breach
or failure of the asset. The extent of this risk is
represented in the reservoir inundation
mapping. There is additional risk from the
upstream reservoir, Bushey Heath.

Defence breach /
overtopping?

Emergency
planning

Standard of Protection

Breach Zone
N/A

Flood warning

The site is covered by the Middle River Colne Flood Alert Area.

Access and
egress

The site is likely to be accessed from the A4008 (Oxhey Lane) which is along
the western boundary of the site. A stretch of the road (approximately 130m) is
within Flood Zone 2, where the Hartsbourne Stream is culverted below. Along
the site boundary, the road is at low risk of surface water flooding. A further
section of the road is identified as at risk of surface water flooding in the 1 in 30year rainfall event, where the Hartsbourne Stream flows below the road. The
flood risk extends beyond the culverted section of the road during the 1 in 1,000year rainfall event.

Climate change
allowances for
‘2080s’
Implications for
the site

River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change increases the extent of Flood Zone 3a by an significant
amount. It should be noted that, here, Flood Zone 2 is used to infer the impacts
of climate change and therefore, if modelled, the extents may alter.
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Site code

CFS69

Site name

Land at Carpenders Park Farm

Bedrock
Geology

London Clay Formation.

Superficial
Geology

No superficial deposits recorded.

Soils

Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey
soils.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

SuDS
Requirement
for drainage
control and
impact
mitigation

Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
The limited permeability of the underlying geology suggests that discharge of
the site via infiltration may not be feasible, however shallow infiltration
techniques may still be appropriate, subject to site-specific testing.

Groundwater
Source
Protection Zone

The site is not within a designated SPZ.

Historic Landfill
Site

There are no historic land fill sites within close proximity of the development
area.

Opportunities for
flood risk
betterment

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

Downstream of the site is an urbanised area which has history of flooding and
therefore the site provides an ideal opportunity to alleviate this flood risk by
through the betterment of surface water runoff rates.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (from Confluence with Ver to
development
Red
Gade)
Sequential Test and Exception Test requirements

Recommendations for
Local Plan
policy

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, but the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
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Site code

CFS69

Site name

Land at Carpenders Park Farm

Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA 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 3 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).
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
The cumulative impact on flood risk of this development (and other proposed developments
in in the Hartsbourne Stream catchment) upon downstream communities such as
Carpenders Park, should be considered within the FRA and planning decisions.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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
•
Impact of culvert or structure blockage, below the A4008, should be modelled to understand
risk to the FSA and consequently development.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant. Appropriate storage of surface water runoff will need to be provided, and
assessments should identify opportunities to provide off-site betterment, to help offset the
cumulative impact of development. For example, this may include contribution to the delivery
of schemes within the catchment, such as flood alleviation schemes, Natural Flood
Management, SuDS retrofit or river restoration.
Guidance for site design and making development safe:
•
Early liaison with the Environment Agency is recommended to understand safety guidelines
concerning development surrounding the FSA.
•
A site-specific surface water drainage strategy will be required.
•
SuDS are possible on all sites and a large greenfield site such as this should be able to
implement an exemplar scheme to deliver multiple benefits including water quality,
biodiversity, amenity, green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas as defined by the site-specific Flood Risk Assessment.
•
The design must ensure that surface water 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.
•
Hartsbourne Flood Storage Area is located within the site boundary, and is a designated
flood risk asset. Therefore, a buffer of at least 10m must be retained between the FSA and
any development on the site, to allow adequate space for maintenance and sufficient
emergency access.
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Site Code

CFS70

Site Name

Croxley Business Park Extension

Site details

OS Grid
reference

TQ 08515 95295

Area

1.04Ha

Current land use

Car parking

Proposed site
use

Employment

NPPF Flood risk
vulnerability

Less vulnerable

Existing
watercourses

The Main River Gade forms the boundary of both land parcels of the site. The
Grand Union Canal is located adjacent to the north eastern boundary of the
northern site.

Flood history

There are no recorded flood incidents within the site itself, or within the vicinity.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk

Surface Water

Groundwater

FZ3b

FZ3a

FZ2

FZ1

11%

11%

11%

89%

Available modelled data: The site is covered by the 2016 Gade and Bulbourne
model.
Flood characteristics: The majority of the two land parcel areas are at low risk
of fluvial flooding, with only the site boundaries identified as at risk. The flooding
appears to remain in channel during the 1 in 20-year (FZ3b), 1 in 100-year
(FZ3a) and 1 in 1,000-year (FZ2) events.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

1%

3%

15%

Description of surface water flow paths:
The site is generally at low risk of surface water flooding. An area of surface
water ponding is predicted to affect the southern land parcel during a 1 in 1,000year event, and the eastern edge of the site is identified at risk during a 1 in 30year event, where RoFSW mapping picks out the river channel. Only the
southern edge of the northern land parcel is at risk of surface water flooding
during a 1 in 1,000-year event.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
36%

34%

70%
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Site Code

CFS70

Site Name

Croxley Business Park Extension
The southern land parcel is at moderate to high risk of groundwater flooding.
During a 1 in 100-year groundwater flood event, water levels are estimated to
be within 0.025m to 0.5m of the ground surface in the centre of the site, and in
the surrounding areas it reaches between 0.5m and 5m of the ground surface.
The northern land parcel is at very high risk of groundwater flooding, with water
levels are estimated to be at or within 0.025m of the ground surface during a 1
in 100-year groundwater flood event.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
Reservoir

The site is not at risk of reservoir flooding.

Canal

The site is not wihin the vicinity of a canal.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
No defences present.
The sites are partially covered by the River Gade at Kings Langley and Croxley
Flood Warning Area and the River Gade and Bulbourne Flood Alert Area.
Access to the site is likely to be via Hatters Lane and Woodshots Meadow. The
two roads are located in Flood Zone 1, however at risk of surface water flooding.
Woodshots Meadow is predicted to flood during a 1 in 30-year rainfall event and
greater return periods, whereas Hatters Lane is at risk during a 1 in 100-year
event and greater return periods.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%

Climate change is not predicted to increase the fluvial flood extents at the two
sites.
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Site Code

CFS70

Site Name

Croxley Business Park Extension
Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

None recorded.

Soils

Loamy and clayey floodplain soils with naturally high groundwater.
SuDS are possible on all sites, including previously developed sites such as
this one.

Requirement
for drainage
control and
impact
mitigation

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration. If
infiltration is suitable it should be avoided in areas where the depth to the water
table is <1m.

Groundwater
Source
Protection Zone

The site is within SPZ 1, the Inner Zone. This is defined as the 50 day travel
time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary, however the
Croxley Green Site lies beyond the south eastern boundary of the site.

Where possible, development should look to reduce the coverage of
impermeable areas. Opportunities for using source control SuDS to manage
runoff rates and volumes, contributing to the reduction in surface water flow
paths leaving the site.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Gade (from confluence with
development
Medium
Bulbourne to Chess)
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 development will be sequentially located within Flood Zone 1.
The site is proposed for employment use, which is classified as ‘Less Vulnerable’ development.
However, the Exception Test would be required if the site was developed for the following purposes:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
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 LLFA should be undertaken at an early stage.
Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy
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Site Code

CFS70

Site Name

Croxley Business Park Extension
•

•

•
•
•
•

•

A site-specific flood risk assessment will be required because the site is within Flood Zone
2 and 3 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).
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.
High level assessment suggests the catchment is largely at risk of surface water flooding,
and so efforts should be made within all new developments to limit runoff to greenfield
rates.

Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
•
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
•
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS71

Site name

Lane Rear of Kings Head, Hunton Bridge

Site details

OS Grid
reference

TL 08257 00490

Area

1.05 ha

Current land use

Pub grounds

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

The Grand Union Canal and the River Gade extend along the western and
southern site boundaries. The watercourse is culverted at the north east and
south east site boundary, and with open channel between.

Flood history

There are no recorded flood incidents within the site itself, or within the vicinity.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

10%

10%

17%

83%

Available modelled data: The site is covered by the 2016 Gade and Bulbourne
hydraulic model.
Flood characteristics: The eastern, southern and western boundaries of the
site are located within Flood Zone 3b and Flood Zone 3a. The north east section
of the site is within Flood Zone 2.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

9%

22%

32%

Description of surface water flow paths:
The entire length of the eastern site boundary is at high risk of surface water
flooding. Flood extents are most extensive at the north east corner of the site, in
line with the culverted section of the Mill Stream, where flooding occurs during
the 1 in 30-year rainfall event and greater return periods.
As the RoFSW mapping does not allow flow through the Mill Stream culvert, the
flood extent here appears to represent the risk of culvert blockage. The
remaining site area is at negligible risk of flooding.

Groundwater

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
23%

77%

100%
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Site code

CFS71

Site name

Lane Rear of Kings Head, Hunton Bridge
The site is at high risk of flooding from groundwater. Groundwater levels in the
north east and south east of the site are either at or very near (within 0.025m of)
the ground surface. Groundwater levels for most of the site are between 0.025m
and 0.5m below the ground surface.
Within these zones there is a risk of groundwater flooding to both surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
Reservoir

The site is not at risk of reservoir flooding.

Canal

The site is located to the east of the Grand Union Canal, and therefore the site
would be at risk in the event of canal overtopping.
Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Standard of Protection

Condition

There are no formal defences in the site.
The Main River Mill Stream is culverted at the
north east and south east of the site. A
blockage at the south east corner of the site
Culvert / structure blockage? was modelled for the 1 in 100-year event with
a 90% blockage. However, results show that
the impact of blockage is not predicted to
increase flood risk to the site.
Impounded water body
failure?

Flood warning

Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

The site is not within modelled reservoir
breach extents.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is covered by the River Gade at Kings Langley and Croxley Flood
Warning Area and the Rivers Gade and Bulbourne Flood Alert Area.
Access to the site is likely to be from Old Mill Road, Bridge Road or Hunton
Bridge Hill.
Hunton Bridge Road is at risk of surface water flooding during a 1 in 30-year
event, which could lead to restrictions in accessing the site from the east. Access
from the west may be restricted during a 1 in 100-year rainall event, where
Bridge Road is at risk of flooding. Hunton Bridge Road, Old Mill Road and Bridge
Road are all at risk of flooding during a 1 in 1,000 year rainfall event.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

The 35% and 70% climate change scenarios see the risk of flooding during a 1
in 100-year event on the Mill Stream increase in the east and north east of the
site, however the extent of flooding does not extend beyond Flood Zone 2 (1 in
1,000-year event).
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Site code

CFS71

Site name

Lane Rear of Kings Head, Hunton Bridge

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

Clay, silt and sand alluvium overlay most of the site. No superficial deposits are
mapped in the north eastern portion of the site.

Soils

Loamy and clayey floodplain soils with naturally high groundwater.
SuDS are possible on all sites, including previously developed sites such as
this one. Development should adopt source control SuDS techniques, and
conveyance features should be designed above ground, following natural flow
paths where possible.
Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.

Requirement
for drainage
control and
impact
mitigation

SuDS

The limited permeability of the soils on this site suggests that shallow
infiltration techniques may not be appropriate. As the underlying geology is
permeable deeper infiltration may be possible, however there is a high risk of
groundwater flooding.
Site-specific soakage testing should be carried out to assess potential for
drainage by infiltration. If infiltration is suitable, it should be avoided in areas
where the depth to the water table is <1m.

Groundwater
Source
Protection Zone

The northern portion of the site is in Groundwater Source Protection Zone 3.
This is defined as the area around a source within which all groundwater
recharge is presumed to be discharged at the source. The southern portion of
the site is not within a designated Source Protection Zone.

Historic Landfill
Site

There are no historic landfill sites within the site boundary

Opportunities for
flood risk
betterment

The culverted sections of the Mill Stream should be replaced with an open
channel (or 'daylighted') where possible, to increase its capacity and reduce
the risk of blockage.

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream on the Mill
Stream and River Gade.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Gade (from confluence with
development
Medium
Bulbourne to Chess)
Sequential Test and Exception Test requirements
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Site code

CFS71

Site name

Lane Rear of Kings Head, Hunton Bridge
The Sequential Test must be passed. Only once the Sequential Test is passed should the Exception
Test be applied. It is expected that all development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.

Recommendations for
Local Plan
policy

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 LLFA 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 3 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).
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
•
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.
• High level assessment suggests the catchment is largely at risk of surface water flooding,
and so efforts should be made within all new developments to limit runoff to greenfield
rates.
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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
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Site code

CFS71

Site name

Lane Rear of Kings Head, Hunton Bridge

•

•
•
•

but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
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).
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
The 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.
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS72

Site name

Land off Solesbridge Lane, Chorleywood

Site details

OS Grid
reference

TQ 10578 94570

Area

0.40 Ha

Current land use

Greenfield

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

An unnamed ordinary watercourse is located at the eastern boundary of the
site, and forms a tributary to the River Chess.

Flood history

Fluvial

There are no recorded flood events associated with the proposed development
site.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

25%

25%

26%

74%

Available modelled data:
The River Chess was modelled 2010, as part of the Upper Colne mapping study,
and is a 1D only model. Flood Zone 2 was used to represent the flood zone
extent of Flood Zone 3a + CC.
Flood characteristics:
The east of the site is within Flood Zones 3b, 3a and 2. There is no significant
difference in extent between Flood Zones 3b and 3a.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

Groundwater

Reservoir
Canal

30-year

100-year

1,000-year

0%

0%

10%

Description of surface water flow paths:
The site is at a low risk of surface water flooding. The east of the site is predicted
to experience surface water flooding during a 1 in 1000-year event. However,
this area is located in the floodplain and therefore appears to also represent
fluvial risk. A flow path is forms at the southern boundary of the site, along
Solesbridge Lane, also in the 1 in 1,000-year event.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
10%
8%
18%
The site is at a moderate to high risk of groundwater flooding. The majority of
the site is at a moderate risk, whereby groundwater levels are between 0.05 –
0.5m below the surface during a 1 in 100-year groundwater flood event. In the
east, the risk increases, and groundwater levels are shown to be within 0.025m
of the ground surface.
A small area, in the east of the site, is at risk of reservoir flooding from breach of
Latimer Lakes.
There are no canals within close proximity of the site.
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Site code

CFS72

Site name

Land off Solesbridge Lane, Chorleywood

Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

No flood defences present.
Culvert / structure
blockage?
Impounded water body
failure?

There are no culverts or structures to pose a
risk to the site.
A small section in the east of the site is at risk
of reservoir failure from Latimer Lakes.
Breach Zone
Defence breach /
overtopping?
N/A
The eastern part of the site is included within the following Flood Alert and Flood
Warning Areas:
•
Flood Alert Area: River Chess at Chesham, Chenies and Loudwater
•
Flood Warning Area: River Chess at Chenies including Latimer and
Sarratt
The site is likely to be accessed via Solesbridge Lane, adjacent to the southern
border. Adjacent to the site, the road is at risk of surface water ponding during
the 1 in 1,000-year storm event.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore is conservative in extent.
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Site code

CFS72

Site name

Land off Solesbridge Lane, Chorleywood

Requirement
for drainage
control and
impact
mitigation

Bedrock
Geology

New Pit Chalk Formation

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater

SuDS

The current greenfield landscape of the site provides an ideal setting for the
design of SuDS within the site. The western side of the site is a more ideal
setting based upon groundwater levels and being located within Flood Zone 1.
The flat nature of the site means piped systems are not appropriate, and so
swales, pervious pavements or high-capacity linear drainage channels may be
advantageous for the site.

Groundwater
Source
Protection Zone

The site is within Zone 2 (outer protection zone) of the designated SPZ.

Historic Landfill
Site

There are no historic landfill sites with close proximity of the site.

Opportunities for
flood risk
betterment

Opportunities for using source control SuDS to manage runoff rates and
volumes entering the adjaacent watercourse, and to contribute to the reduction
in surface water flow paths leaving the site.

Cumulative
impacts of
development

Recommendations for
Local Plan
policy

Water Framework Directive
Catchment
Chess

Sensitivity to cumulative impacts
Low

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, but the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA should be undertaken at an early stage.
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
All sources of flooding, particularly the risk of surface water flooding and groundwater risk,
should be considered as part of a site-specific flood risk assessment.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
A detailed hydraulic model should be developed of the unnamed watercourse and surface
water flow paths to better understand baseline and post-development surface water risk
flowing into the site, on site and downstream.
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Site code

CFS72

Site name

Land off Solesbridge Lane, Chorleywood
•

A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months (see below).
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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.
•
The operation of structures on the ornamental sections of the watercourse and potential for
blockage should be considered as part of the assessment.
Guidance for site design and making development safe:
•
A site-specific surface water drainage strategy will be required
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater is likely to be
close to the ground surface, preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
•
The design of SuDS schemes must take into account the seasonally high groundwater table
in the south of the site and low permeability. Infiltration techniques may be ineffective, and
may pose a pollution risk. SuDS may need to be shallow and take up larger areas. Above
ground conveyance and attenuation can be used but care must be taken that groundwater
does not enter the SuDS feature and reduce the storage capacity and structural integrity of
the design.
•
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

CFS73

Site name

Land at 319 and 321 Uxbridge Road

Site details

OS Grid
reference

TQ 04635 93755

Area

4.67Ha

Current land use

Traveller site

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

The site is bordered by four watercourses. The River Colne flows along the
northern and southern site boundaries, and two unnamed ordinary
watercourses form the eastern and western boundaries, connecting the two
reaches of the River Colne.
Stockers Lake is situated to the south, and Bury Lake and Batchworth Lake are
located to the east of the site.

Flood history

There are no recorded incidents or flood extents on the site itself.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

1%

2%

11%

89%

Available modelled data: The site is covered by the 2010 Upper Colne
hydraulic model.
Flood characteristics:
The northern and southern boundaries of the site, as well as a small are of the
western boundary, are located in Flood Zone 3a. Flood Zone 2 also extends into
the southern boundary and south east corner of the site. The remaining areas of
the site lie within Flood Zone 1.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

1%

3%

43%

Description of surface water flow paths:
The site is at moderate risk of surface water flooding. Two small areas of ponding
in the north part of the site are predicted to occur in a 1 in 30-year rainfall event.
These areas expand during a 1 in 100-year event and ponding accumulates
along the southern site boundary, which coincides with the floodplain of the River
Colne.
An extensive area in the west of the site is at risk of surface water during a 1 in
1,000-year rainfall event, where surface water flows from the north west of the
site accumulate.

Groundwater

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
24%

70%

94%
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Site code

CFS73

Site name

Land at 319 and 321 Uxbridge Road
At two areas in the east of the site, groundwater levels are either at or very near
(within 0.025m of) the ground surface. Within this zone there is a risk of
groundwater flooding to both surface and subsurface assets. Groundwater may
emerge at significant rates and has the capacity to flow overland and/or pond
within any topographic low spots.
Within most of the site, groundwater levels are between 0.025m and 0.5m below
the ground surface. A small part of the site in the centre has groundwater levels
which are between 0.025m and 0.5m below the ground surface. Within these
zones there is a risk of groundwater flooding to surface and subsurface assets.
There is the possibility of groundwater emerging at the surface locally.
Reservoir

The site is at risk of reservoir flooding.

Canal

The site is not wihin the vicinity of a canal.
Defence Type

Defences

Flood risk
management
infrastructure
Residual risk

Flood warning

Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences in the site, however there is a flood wall located
approximately 600m downstream where the River Colne meets Drayton Ford
road.
Culvert located in the main river watercourse
Culvert / structure
in the north east of the site. The risk of
blockage?
blockage should be assessed.
Impounded water body
The site is at risk of reservoir flooding.
failure?
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is covered by the EA River Colne at Rickmansworth Flood Warning
Area and the Middle River Colne Flood Alert Area.
Access to the site is likely to be from north of the site, via the A412 Uxbridge
road. Access is likely to be via a bridge as the site is surrounded by watercourses
in all directions.
The road is within Flood Zone 1, however to the west of the site is at risk of
surface water flooding during a 1 in 30-year rianfall event and greater return
periods.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 11% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.
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Site code

CFS73

Site name

Land at 319 and 321 Uxbridge Road

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

The site is overlain by a Diamicton (clay with flints).

Soils

Loamy and clayey floodplain soils with naturally high groundwater.
SuDS are possible on all sites, including previously developed sites such as
this one. Development should adopt source control SuDS techniques, and
conveyance features should be designed above ground, following natural flow
paths where possible.
Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.

Requirement
for drainage
control and
impact
mitigation

SuDS

The limited permeability of the soils on this site suggests that shallow
infiltration techniques may not be appropriate. As the underlying geology is
permeable deeper infiltration may be possible, however there is a high risk of
groundwater flooding.
Site-specific soakage testing should be carried out to assess potential for
drainage by infiltration. If infiltration is suitable, it should be avoided in areas
where the depth to the water table is <1m.

Groundwater
Source
Protection Zone

Most of the site is in Groundwater Source Protection Zone 1. This is defined as
the 50 day travel time from any point below the water table to the source. A
small portion of the site in the north east is in Outer Protection Zone 2, defined
by a 400 day travel time from a point below the water table.

Historic Landfill
Site

There are no historic landfill sites within the site boundary, however Berry Lane
Site is located less than 500m to the north of the boundary.

Opportunities for using source control SuDS to manage runoff rates and
volumes entering the River Colne, and to contribute to the reduction in surface
water flow paths leaving the site.
Development of the site should ensure there is no loss in floodplain storage.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (Confluence with Chess to
development
Medium
River Thames)
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 development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
More Vulnerable and Less Vulnerable development within FZ3b.
Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy
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Site code

CFS73

Site name

Land at 319 and 321 Uxbridge Road
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 LLFA 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 3 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).
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
•
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS8B

Site name

Notley Farm, Bedmond Road, WD5 0GX

Site details

OS Grid
reference

TL 10123 02054

Area

4.17Ha

Current land use

Agricultural

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary.

Flood history

The site is not within a previously recorded flood outline.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: Modelled data is not available for the site.
Flood characteristics: The site is within Flood Zone 1 and is at low risk of fluvial
flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

3%

12%

22%

Description of surface water flow paths:
The site is at risk of flooding from surface water flooding in all return periods.
Two large surface water flow paths cross the site during a 1 in 100-year rainfall
event, the first flowing in a south-westerly direction along the southern boundary
and a second flowing from north west to south east, to join the first flow path.
The area closest to the southern boundary is at risk during a 1 in 100-year rainfall
event.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
0%
Groundwater

0%

0%

For most of the site groundwater levels are between 0.5m and 5m below the
ground surface during a 1 in 100-year groundwater flood event. Here, there is a
risk of flooding to subsurface assets, but surface manifestation of groundwater
is unlikely. A small proportion of the north and west part of the site has
groundwater levels at least 5m below the ground surface, and the risk of flooding
from groundwater is low.

Reservoir

The site is not within a reservoir flood risk area.

Canal

There are no canals within the site boundary.
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Site code

CFS8B

Site name

Notley Farm, Bedmond Road, WD5 0GX

Defence Type

Defences
Flood risk
management
infrastructure

Emergency
planning

Climate
Change

Residual risk

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.

Flood warning

The site is not located within an EA Flood Warning or Flood Alert Area.

Access and
egress

Access to the site will need to be developed. The closest access roads are
Mallard Road and Jacketts Field, to the south of the site. These roads are
located within Flood Zone 1, however Jacketts Field is at risk from surface water
lfooding during a 1 in 30-year rainfall event and greater return periods.

Climate change
allowances for
‘2080s’
Implications for
the site

River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change is not predicted to increase the fluvial flood extents at the site.

117

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

CFS8B

Site name

Notley Farm, Bedmond Road, WD5 0GX

Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

The site is overlain by glacial sand and gravel deposits.

Soils

Freely draining slightly acid loamy soils.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following the existing natural
flow paths where possible.

SuDS
Requirement
for drainage
control and
impact
mitigation

Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
Mapping suggests that the underlying geologies are permeable and
groundwater flooding is unlikely to be an issue at the site, as such infiltration
techniques will may be suitable, subject to site-specific testing.

Groundwater
Source
Protection Zone

The site is within SPZ 3. This is defined as the area around a source within
which all groundwater recharge is presumed to be discharged at the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
In particular, storage sghould be provided to manage the two large surafce
water flow paths which cross the site and pose a flood risk to resuidential
properties immediately downstream of the site.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
Red
Gade)
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.
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 and at risk from sources of flooding other than rivers and the sea.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy
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Site code

CFS8B

Site name

Notley Farm, Bedmond Road, WD5 0GX

•
•

•

•
•

•

Government guidance on flood risk assessments must be followed
(https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications).
All sources of flooding, particularly the risk of surface water flooding, should be considered
as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
Other sources of flooding, particularly surface water flow routes, should also be considered
as part of a site-specific flood risk assessment.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

PCS36

Site name

Land opposite Alpine Press, Kings Langley

Site details

OS Grid
reference

TL 07932 02006

Area

0.2 Ha

Current land use

Open Land

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More Vulnerable

Existing
watercourses

There are no watercourses within the site boundary, however Mill Stream (a
Main River) flows along the western boundary. The watercourse is culverted
north of the site.

Flood history

There are no recorded flood incidents associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk
Surface Water

FZ3b

FZ3a

FZ2

FZ1

3%

3%

3%

97%

Available modelled data:
The Mill Stream is covered by the 2016 River Gade and Bulbourne hydraulic
modelling study.
Flood characteristics:
In this area, the River Gade meets the Grand Union Canal, and therefore water
levels within the channel are likely to be controlled. The small range in flood
extent between Flood Zone 3 and 2 suggests that water levels within Mill Stream
may also be controlled. Along the western site boundary, Flood Zones 3 and 2
marginally intersect the site.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

0%

0%

Description of surface water flow paths:
The site is at negligible risk of surface water flood risk.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
Groundwater

25%

75%

100%

The sire is at high to very high risk of groundwater flooding during a 1 in 100year groundwater flood event. There is a risk of groundwater flooding to surface
and subsurface assets and the possibility of groundwater emerging at the
surface locally.
Reservoir

The site is not at risk of reservoir flooding.

Canal

The River Gade is west of the site and functions as a canal in this location.
However, the canal is >100m from the site boundary.
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Site code

PCS36

Site name

Land opposite Alpine Press, Kings Langley

Defence Type

Defences

Standard of Protection

Condition

No flood defences present.

Flood risk
management
infrastructure

Culvert / structure
blockage?

At the north west corner of the site, Mill
Stream is culverted beneath Home Park Mill
Link Road. This culvert was modelled for the
1 in 100-year event with a 90% blockage.
However, the impact of the blockage is not
predicted to affect the site.

Impounded water body
failure?

No risk from reservoir breach.

Residual risk

Breach Zone
N/A
Although it does cover the site itself, a Flood Warning and Flood Alert area
associated with the River Gade and Bulbourne are located along the western
boundary.
Defence breach /
overtopping?

Flood warning
Emergency
planning

Climate
Change

Access and
egress
Climate change
allowances for
‘2080s’
Implications for
the site

The site is likely to be accessed from Station Road, which is adjacent to the
eastern boundary of the site. This road is not at risk from pluvial or fluvial
flooding, however a risk is posed by groundwater.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Modelling shows that the extent of Flood Zone 3a + 70% CC does not extend
beyond that of Flood Zone 3a, and so climate change is unilkely to present
implications for the proposed site.

121

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

PCS36

Site name

Land opposite Alpine Press, Kings Langley

Bedrock
Geology

Lewes Nodular Chalk Formation and Seaford Chalk Formation

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater.
SuDS are possible on all sites, including previously developed sites such as
this one. Development should adopt source control SuDS techniques, and
conveyance features should be designed above ground, following natural flow
paths where possible.
Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.

Requirement
for drainage
control and
impact
mitigation

SuDS

The limited permeability of the soils on this site suggests that shallow
infiltration techniques may not be appropriate. As the underlying geology is
permeable deeper infiltration may be possible, however there is a high risk of
groundwater flooding.
Site-specific soakage testing should be carried out to assess potential for
drainage by infiltration. If infiltration is suitable, it should be avoided in areas
where the depth to the water table is <1m.

Groundwater
Source
Protection Zone

The western part of the site is within Zone 1 and the remainder is within Zone
2.

Historic Landfill
Site

There are no historic landfill sites within close proximity of the site.

Opportunities for
flood risk
betterment

The site is currently overlain with impervious surface. The proposed
development should serve to reduce the overall impermeable area of the site,
to reduce the rate and volume of runoff entering Mill Stream.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Gade (from confluence with
Medium
Bulbourne to Chess)
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 development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
If Essential Infrastructure is located in Flood Zone 3b Development will not be permitted in the following
scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy
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Site code

PCS36

Site name

Land opposite Alpine Press, Kings Langley
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 3 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).
•
Other sources of flooding should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
•
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.
• High level assessment suggests the catchment is largely at risk of surface water flooding,
and so efforts should be made within all new developments to limit runoff to greenfield
rates.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site and
should seek to reduce the levels of flood risk downstream.
•
The development should be designed using a sequential approach. Flood Zones 2 and 3,
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be
preserved as public green space, with built development restricted to Flood Zone 1.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
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Site code

PCS44

Site name

Garston Manor, Garston

Site details

OS Grid
reference

TL 11272 01482

Area

3.28 ha

Current land use

Open land

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary.

Flood history

The site is not within a previously recorded flood outline.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: Modelled data is not available for the site.
Flood characteristics: The site is within Flood Zone 1 and is at low risk of fluvial
flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

0%

1%

3%

Description of surface water flow paths:
The site is at low risk of flooding from surface water; however a significant
surface water flow path passes to the south of the site.
At the southern border of the site there is a small area of the site at risk of
flooding from surface water during a 1 in 30-year event. A slightly larger area of
ponding occurs here, and in the north east part of the site, during a 100 year and
1,000-year event.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m

Groundwater

0%

100%

100%

The site is at high risk of groundwater flooding. Groundwater levels are between
0.025m and 0.5m below the ground surface during a 1 in 100-year groundwater
flood event. Within this zone there is a risk of groundwater flooding to surface
and subsurface assets. There is the possibility of groundwater emerging at the
surface locally.
Reservoir

The site is not at risk of flooding from reservoirs.

Canal

There are no canals within the site boundary.
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Site code

PCS44

Site name

Garston Manor, Garston

Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning

Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is not within an EA Flood Warning or Flood Alert Area.
Access to the site is likely to be via High Elms Lane, to the north east of the site,
which is within Flood Zone 1 and at low risk of surface water flooding. There is
a smaller access road on the eastern site boundary which could potentially be
used for access. The access road is also within Flood Zone 1, however is at risk
of surface water flooding during a 1 in 30-year taifnall event and greater return
periods.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change is not predicted to increase the fluvial flood extents at the site.

125

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

PCS44

Site name

Garston Manor, Garston

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

The site is overlain by glacial sand and gravel deposits.

Soils

Freely draining slightly acid loamy soils.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Mapping suggests that the soils and underlying geologies are permeable, and
therefore infiltration techniques may be suitable, subject to site-specific testing.

Groundwater
Source
Protection Zone

Most of the site is in Groundwater Source Protection Zone 2. This is defined by
a 400 day travel time from a point below the water table. A band through the
centre of the site is in Source Protection Zone 3, defined as the area around a
source within which all groundwater recharge is presumed to be discharged at
the source.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Catchment
Colne (from Confluence with Ver to
Gade)
Sequential Test and Exception Test requirements
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

Sensitivity to cumulative impacts
Red

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
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Site code

PCS44

Site name

Garston Manor, Garston
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 over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
All sources of flooding, particularly the risk of surface water flooding, should be considered
as part of a site-specific flood risk assessment.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
•
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
Other sources of flooding, particularly surface water flow routes, should also be considered
as part of a site-specific flood risk assessment.
•
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so development sites are likely to
be small, not requiring an FRA or drainage strategy. However, planning policy should ensure
discharge is limited to greenfield runoff rate, to ensure their cumulative impact is not
significant.
•
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

PCS47

Site name

South of Little Oxhey Lane, Carpenders Park

Site details

OS Grid
reference

TQ 12652 92499

Area

19.42 ha

Current land use

Open land

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

An unnamed ordinary watercourse flows southwards through the centre of the
site, and forms the southern boundary. A second watercourse is located on the
eastern boundary of the site. Both form tributaries of the Main River Pinn.
The two watercourses are not contained within the available watercourse GIS
layer; however they are shown on the OS background mapping.

Flood history

The site is not within a previously recorded flood outline.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: Modelled data not available for the site.
Flood characteristics: The site is within Flood Zone 1 and is at low risk of fluvial
flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk
Surface Water

Groundwater

30-year

100-year

1,000-year

1%

4%

13%

Description of surface water flow paths:
The B34542 road and A4008 road are both at risk of flooding from surface water
in all return periods, at points along the northern and eastern site boundaries.
The flow path for the 100 year and 1,000-year return periods flows southwards
across the centre of the site. The RoFSW mapping appears to also identify the
floodplains of the ordinary watercourses within the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
0%

0%

0%

There is no groundwater flood risk recorded within the site boundary.
Reservoir

The site is not within a reservoir flood risk area.

Canal

There are no canals within the site boundary.
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Site code

PCS47

Site name

South of Little Oxhey Lane, Carpenders Park

Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences in the site.
The two watercourses within the site appear
to be culverted beneath Little Oxhey Lane at
the north of the site, and the eastern
watercourse is also culverted beneath Oxhey
Lane, to the east. The culverts are not
Culvert / structure
represented within the RoFSW mapping, the
blockage?
1 in 1,000-year extent has been interpreted to
equate to a blocked scenario. Blockage of the
Oxhey Lane culvert causes an increase in
flood extent at the south east corner of the
site.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is not within a flood warning or flood alert area.
Access to the site is likely to be from B4542 Little Oxhey Lane, which is parallel
to the northern site bounday. The A4008 Oxhey Lane is adjacent to the eastern
boundary of the site. Both of these roads are at risk of flooding from surface
water during all return periods at points along the site boundary. A railway line
runs adjacent to the west site boundary, and the site is approximately 950m
south of Carpenders Park Railway Station.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

Climate change is not predicted to increase the fluvial flood extents at the site.
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Site code

PCS47

Site name

South of Little Oxhey Lane, Carpenders Park

Bedrock
Geology

Thames Group Clay, Silt, Sand and Gravel.

Superficial
Geology

None recorded.

Soils

Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey
soils.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
The limited permeability of the bedrock geology suggests that discharge via
infiltration may not be feasible on this site, however shallow infiltration methods
may still be appropriate.

Groundwater
Source
Protection Zone

The site is not within a designated Source Protection Zone.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

Cumulative
impacts of
development

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site and entering the River Pinn.
The site layout and drainage should look to manage the surface water flow
path on the site which contributes to flooding along Royston Road.
Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Pinn

Low

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
Local Plan
policy

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 over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
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Site code

PCS47

Site name

South of Little Oxhey Lane, Carpenders Park
•
•

•

•

All sources of flooding, particularly the risk of surface water flooding, should be considered
as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
Other sources of flooding, particularly surface water flow routes, 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.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

PSCFS5

Site name

West Hyde Nursery, Old Uxbridge Road

Site details

OS Grid
reference

TQ 03369 91085

Area

0.17 Ha

Current land use

Tree Nursery

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More Vulnerable

Existing
watercourses

There are no watercourses within the site.

Flood history

There are no recorded flood events associated with the site.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk

Surface Water

FZ3b

FZ3a

FZ2

FZ1

0%

0%

100%

0%

Available modelled data:
The River Colne was modelled in 2010 using 1D-2D modelling. Flood Zone 3b
was modelled using data from the 1 in 20-year outline, and Flood Zone 3a + CC
is based upon Flood Zone 2. The model extends to include the Grand Union
Canal and Pynesfield Lake, adjacent to the site.
Flood characteristics:
The entirety of the site is within Flood Zone 2.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

0%

10%

Description of surface water flow paths:
The site is at low risk of surface water flooding. There is an area of ponding
(following natural topography) in the centre of the site which occurs in the 1 in
1000-year event. There is also a low risk of flooding along the southern border.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
83%
Groundwater

Reservoir

17%

100%

The site is within a high-risk area for groundwater flooding. The majority of the
site is within the highest flood risk category whereby groundwater levels are
within 0.025m of the ground surface during a 1 in 100-year groundwater flood
event. There are small areas along the western and eastern boundary whereby
risk is slightly lower (groundwater between 0.025 – 0.5m below the ground
surface).
The site is in an at-risk area in the event of breach of Hilfield Park reservoir.
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Site code

PSCFS5

Site name

West Hyde Nursery, Old Uxbridge Road

Canal

There are no canals within close proximity of the site.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

No defences present.
Culvert / structure
blockage?
Impounded water body
failure?

Standard of Protection

Condition

No structure within the site.

The risk of breach of the Hilfield Reservoir
should be considered.
Breach Zone
Defence breach /
overtopping?
N/A
The proposed site is within both EA Flood Warning and Flood Alert Areas.
•
Flood Alert Area: The Lower River Colne and Frays River at Uxbridge,
West Drayton, Poyle and Stanwell Moor
•
Flood Warning Area: The River Colne at Willowbank including Uxbridge
Moor
The site will likely be accessed from Old Uxbridge Road which is adjacent to the
western boudary of the site. This road is impacted by Flood Zone 2. South of the
site, there are also large stretches of surface water ponding that occur during
the 1 in 30-year storm event.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore may be different in places.
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Site code

PSCFS5

Site name

West Hyde Nursery, Old Uxbridge Road

Bedrock
Geology

Seaford Chalk Formation and Newhaven Chalk Formation (undifferentiated)

Superficial
Geology

Alluvium – Clay, Silt, Sand and Gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater
SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

The entire site is located within Groundwater Source Protection Zone 1, and is
at high risk of groundwater flooding. As such, infiltration techniques may not be
suitable for the site. This should be confirmed via site investigations to assess
the potential for infiltration. Detention and conveyance features may need to be
lined, to prevent leaching of contaminants from the underlying historic landfill
site.

Groundwater
Source
Protection Zone

The SPZ 1 is the inner zone and is defined as the 50-day travel time from any
point below the water table to the source.

Historic Landfill
Site

Along the eastern border is the Old Uxbridge Road landfill site.

Opportunities for
flood risk
betterment

The site currently has a large extent of impermeable surfaces (from deskbased assessment) and so redevelopment of the area should promote an
increase of pervious areas. This will reduce the runoff rates across the site.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (Confluence with Chess to
Medium
River Thames)
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 development will be sequentially located within Flood Zone 1.
For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
If Essential Infrastructure is located in Flood Zone 3b Development will not be permitted in the following
scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
More Vulnerable and Less Vulnerable development within FZ3b.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

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.
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Site code

PSCFS5

Site name

West Hyde Nursery, Old Uxbridge Road
•

•
•

•

•
•

A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
Other sources of flooding, particularly surface water flow routes, should also be considered
as part of a site-specific flood risk assessment.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

OSPF3

Site name

Land at Heronsgate, Chorleywood

Site details

OS Grid
reference

TQ 02942 94721

Area

57.65 ha

Current land use

Agriculture

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary. Two unnamed ordinary
watercourses are shown in the east of the site within OS mapping, and appear
to be culverted in sections.

Flood history

The site is not within a previously recorded flood outline.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: Modelled data not available for the site.
Flood characteristics: The site is within Flood Zone 1 and is at low risk of fluvial
flooding.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

0%

1%

8%

Description of surface water flow paths:
The site is at risk of flooding from surface water during a 1 in 100-year and 1,000year rainfall event. Flooding is predicted occur in a 1 in 30-year event at the site
boundary, where it meets Long Lane.
A larger proportion of the surface flooding occurs in the 1,000-year return period,
in the south east corner of the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m

Groundwater

0%

0%

0%

The site is at low risk of flooding from groundwater. The northern part of the site
is within an area at negligible risk of flooding from groundwater. Groundwater
levels in the central and southern part of the site are predicted to be at least 5m
below the ground surface during a 1 in 100-year groundwater flood event.
Flooding from groundwater is therefore unlikely to occur.
Reservoir

A proportion of the site is at risk of flooding from Heronsgate number 3 reservoir.

Canal

There are no canals within the site boundary.
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Site code

OSPF3

Site name

Land at Heronsgate, Chorleywood

Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
The site is at risk of reservoir flooding from
Impounded water body
Heronsgate number 3 reservoir, in the event
failure?
of a breach.
Breach Zone
Defence breach /
overtopping?
There are no defences within the site.
The site is not in a flood alerts or flood warning zone.
Access to the site is likely to be from Long Lane, Stag Lane or Sheperd’s Lane.
The southern site boundary meets the Junction 17 of the M1, and the A405
roundabout meets Long Lane in the south. All possible access routes are located
within Flood Zone 1, however Long Lane is at risk of surface water flooding uring
a 1 in 30-year rainfall event and greater return periods.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

OSPF3

Site name

Land at Heronsgate, Chorleywood

Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

Sand and gravel deposits overlie the site.

Soils

Freely draining slightly acid loamy soils, draining to local groundwater and
rivers.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

Requirement
for drainage
control and
impact
mitigation

SuDS

The permeable bedrock geology and surface deposits, as well as the low
groundwater flood risk, suggests that discharge of the site via infiltration may
be feasible, subject to site-specific infiltration testing.
Groundwater
Source
Protection Zone

The eastern extent of the site is in SPZ2 while the west part of the site is in
SPZ3.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

Recommendations for
Local Plan
policy

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

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

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.
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in
100 year plus climate change extents on the ordinary watercourse north of the site.
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
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Site code

OSPF3

Site name

Land at Heronsgate, Chorleywood
•

•

•

Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
Other sources of flooding, particularly surface water flow routes, 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.
•
Resilience measures will be required if buildings are situated in an area of flood risk.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS38B

Site name

Land South of the Waterside

Site details

OS Grid
reference

TQ 04329 93731

Area

0.41 Ha

Current land use

Public House and Open Field

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

The site is formed of two land parcels. The River Colne flows south westwards
between the two plots of land.

Flood history

There are no recorded flood events within the site.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

60%

63%

67%

33%

Available modelled data:
The site is covered by the 2010 Upper Colne hydraulic model.
Flood characteristics:
The southern parcel of land is mostly within Flood Zone 3b, with a small area
along the eastern boundary remaining within Flood Zone 1. In the northern
parcel of land, the south of the site lies within Flood Zone 3b, with the extent
increasing when considering Flood Zone 3a and 2.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

11%

37%

71%

Description of surface water flow paths:
A large proportion of both parcels of land is at risk of surface water flooding,
particularly during the 1 in 100-year and 1 in 1,000-year rainfall events.

Sources of
flood risk

Surface Water

Groundwater

In the northern site, the flood risk is focused along the eastern boundary, where
surface water runoff from Grove Road enters the site during the 1 in 100-year
event and greater return periods. The flood extent increases during the 1 in
1,000-year rainfall event to affect the south and north west of the site. The southeastern corner of the parcel is at risk during a 1 in 30-year event, however this
is associated with fluvial flood risk from the River Colne.
The southern parcel is at risk of flooding during a 1 in 30-year rainfall event and
greater return periods, where runoff ponds on the low-lying topography. The
centre of the southern parcel is at risk during a 1 in 30-year rainfall event, with
the area of risk extending to cover the north and west of the site during a 1 in
100-year and 1 in 1,000-year event. This is likely to be closely related to fluvial
flooding in this area.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
98%

1%

99%
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Site code

CFS38B

Site name

Land South of the Waterside
The entirety of both land parcels is at very high risk of groundwater flooding,
where groundwater is at or within 0.025m of the ground surface during a 1 in
100-year flood event.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.

Reservoir

Both of the land parcels are at reservoir flood risk, from Hilfield Park reservoir.
The entirety of the southern parcel and the majority of the northern parcel are
identified as at risk. However, the northern boundary of the northern parcel is
not predicted to be affected in the event of a reservoir breach.

Canal

There are no canals within close proximity of the site.
Defence Type

Defences

Standard of Protection

Condition

No flood defences present.

Flood risk
management
infrastructure

Culvert / structure
blockage?
Residual risk
Impounded water body
failure?
Defence breach /
overtopping?

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’

Implications for
the site

Between the two parcels of land, there is a
small bridge. Blockage of this structure would
increase flood risk to the eastern portion of
both land parcels, and therefore consideration
should be given to the blockage of this
structure within a site-specific FRA.
Both parcels are at risk of flooding from
breach of Hilfield Park Reservoir.
Breach Zone

N/A
Both land parcels are located within the following Flood Alert and Flood Warning
Areas:
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
The northern parcel of land is likely to be accessed via the A412 Uxbridge Road
which is adjacent to the norhern boundary. This route is at low fluvial flood risk,
however is at risk of flooding from surface water during a 1 in 30-year event (and
greater return periods). There is currently no direct access to the southern parcel
of land and therefore it is likely that a road bridge will be required to provide
access from Uxbridge Road.
River Basin District
Central
Higher
River
Basin
Central
District
Thames

25%

35%

Thames

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore may be different in places.
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Site code

CFS38B

Site name

Land South of the Waterside

Bedrock
Geology

Lewes Nodular Chalk Formation

Superficial
Geology

N/A

Soils

Loamy and clayey floodplain soils with naturally high groundwater
SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

SuDS

Requirement
for drainage
control and
impact
mitigation

The entire site is located within Groundwater Source Protection Zone 1, and is
at high risk of groundwater flooding. As such, infiltration techniques may not be
suitable for the site. This should be confirmed via site investigations to assess
the potential for infiltration.
Groundwater
Source
Protection Zone

The site is within Zone 1 of a Source Protection Zone. SPZ 1 is the inner zone
and is defined as the 50 day travel time from any point below the water table to
the source.

Historic Landfill
Site

The site is not within close proximity of a historical landfill site.
At present, the northern parcel of land is largely impermable, which the
proposed development should aim to reduce which will consequently limit
runoff.

Opportunities for
flood risk
betterment

In contrast, the southern site is currently open greenfields, and so there are
great oportunities to implement SuDS to maintain greenfield runoff.
Discharge rates and volumes into the adjacent River Colne should be strictly
controlled to ensure that downstream flood risk is not increased.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (Confluence with Chess to
Medium
River Thames)
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. The Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

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.
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Site code

CFS38B

Site name

Land South of the Waterside
•
•

•

•

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 3 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).
Other sources of flooding should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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 and
should seek to reduce the levels of flood risk downstream.
•
The development should be designed using a sequential approach. Flood Zones 2 and 3,
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be
preserved as public green space, with built development restricted to Flood Zone 1.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
Any proposals for new bridge access over the River Colne must ensure that the bridge is
clear span in design, to minimise the risk of flooding to the site due to structure blockage.
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Site code

CFS43

Site name

North of Moor Lane

Site details

OS Grid
reference

TQ 04327 93752

Area

1.27 Ha

Current land use

Grazing land

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

Flood history

There are no watercourses within the site boundary. The Hampton Hall Ditch, a
Main River, lies 35m east of the site, and forms tributary of the River Colne.
The Grand Union Canal lies approximately 130m north of the site.
The EA Recorded Flood Outline identifies that flooding from the River Colne
affected the entirety of the site during the October 2000 flood event. Further
flood events were recorded as affecting the north eastern corner of the site in
July 1987, and at the eastern boundary of the site in October 1993, also due to
exceedance of channel capacity on the River Colne.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

3%

38%

45%

55%

Available modelled data: The site is covered by the 2010 River Colne hydraulic
model.
Fluvial
Flood characteristics:
A large area of the proposed site is within Flood Zone 2, with the eastern and
northern boundaries of the site particularly affected. The majority of this area is
also within Flood Zone 3a, whereas only a small area in the north eastern corner
of the site is located within Flood Zone 3b.

Sources of
flood risk

Proportion of site at risk (RoFSW)

Surface Water

Groundwater

30-year

100-year

1,000-year

0%

0%

10%

Description of surface water flow paths:
This site is at low risk of surface water flooding. The north-eastern corner of the
site is identified as at risk of surface water flooding during a 1 in 1,000-year
event. The predicted surface water flood extent here also coincides with the
fluvial floodplain of the Hampton Hall Ditch.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
39%
26%
65%
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Site code

CFS43

Site name

North of Moor Lane
The east and north of the site is identified at very high risk of groundwater
flooding, where groundwater is at or within 0.025m, or 0.025 – 0.5m of the
ground surface during a 1 in 100-year flood event. As a result, within the site
there is a risk of groundwater flooding to surface and subsurface assets.
Groundwater may emerge at significant rates and has the capacity to flow
overland and/or pond within any topographic low spots.
The west of the site is at lower groundwater flood risk, with water levels predicted
to lie within 0.5m to 5m of the ground surface during a 1 in 100-year event.
Reservoir

The north and east of the site are at risk of flooding from breach of both Hilfield
Park Reservoir and Aldenham Park.

Canal

The Grand Union Canal is located 130m north of the site.
Defence Type

Defences

Standard of Protection

Condition

No defences present.

Flood risk
management
infrastructure

Culvert / structure
blockage?
Residual risk
Impounded water body
failure?
Defence breach /
overtopping?

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

The Hampton Hall Ditch is culverted beneath
the Grand Union Canal approximately 120m
north of the site. The RoFSW 1 in 1,000-year
flood extent appears to provide a proxy for the
residual flood risk in the event that this culvert
becomes blocked, with the north east corner
of the site predicted to be affected.
Risk of flooding from breach of Aldenham
Reservoir and Hilfield Park Reservoir.
Breach Zone

N/A
The site is within both EA Flood Warning and Flood Alert areas:
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
The site is likely to be accessed from the A4145 Tolpits Lane, which is adjacent
to the southern boundary of the site. This route is at low risk of fluvial flooding,
however isolated surface water flow paths cross over the road during a 1 in
1,000-year rainfall event.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore may be different in places.
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Site code

CFS43

Site name

North of Moor Lane
Bedrock
Geology

Seaford Chalk Formation And Newhaven Chalk Formation (undifferentiated)

Superficial
Geology

Alluvium - Clay, Silt, Sand And Gravel.

Soils

Loamy and clayey floodplain soils with naturally high groundwater
SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

SuDS

The entire site is located within Groundwater Source Protection Zone 1, and is
at high risk of groundwater flooding. As such, infiltration techniques may not be
suitable for the site. This should be confirmed via site investigations to assess
the potential for infiltration. Detention and conveyance features may need to be
lined to prevent ingress of groundwater.

Groundwater
Source
Protection Zone

The site is within Zone 1 of a Source Protection Zone. SPZ 1 is the inner zone
and is defined as the 50 day travel time from any point below the water table to
the source.

Historic Landfill
Site

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

Opportunities for
flood risk
betterment

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

Requirement
for drainage
control and
impact
mitigation

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
High
Gade)
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, but the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Cumulative
impacts of
development

Recommendations for
Local Plan
policy

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 LLFA and Internal Drainage Board 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 3 and at risk from sources of flooding other than rivers and the sea. Government
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Site code

CFS43

Site name

North of Moor Lane

•

•
•
•

•

•

guidance on flood risk assessments must be followed (https://www.gov.uk/guidance/floodrisk-assessment-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-climatechange-allowances) 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.
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so minor and infill development
sites, not requiring a FRA or drainage strategy, have the potential to cause a significant
impact. However, planning policy should ensure that discharge is limited to greenfield
runoff rates and volumes, to ensure their cumulative impact is not significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS44

Site name

Land West of Hampton Hall, Moor Lane, Rickmansworth

Site details

OS Grid
reference

TQ 06700 94078

Area

0.54 Ha

Current land use

Greenfield

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses
Flood history

Fluvial

Sources of
flood risk

Surface Water

Groundwater

The River Colne flows along the northern boundary of the site. This stretch of
river is also classified as the Grand Union Canal. The River Chess is located
approximately 215m north of the site.
The entirety of the site is recorded as having flooded during the flood events of
October 2000, February 2001 and January 2002. During February 2014,
flooding reached the south western boundary of the site.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

0%

89%

100%

0%

Available modelled data:
This stretch of river is included within the 2010 Upper Colne modelling study
which covers both the River Chess (1D model only) and the River Colne
(modelled as 1D-2D).
Flood characteristics:
The site is at high risk of fluvial flooding, with the entirety of the proposed site is
within Flood Zone 2 and all but the south eastern boundary of the site located
within Flood Zone 3a.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

3%

35%

Description of surface water flow paths:
The site is at medium to low risk of surface water flooding. During a 1 in 100year and 1 in 1,000-year rainfall event, surface water runoff flows down an
access track and Moor Lane south of the site. This forms ponding in the centre
of the site, on the low-lying floodplain of the River Colne.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
0%

43%

43%
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Site code

CFS44

Site name

Land West of Hampton Hall, Moor Lane, Rickmansworth
The east and centre of the site are identified at high risk of groundwater flooding,
where groundwater is 0.025m to 0.5m below the ground surface during a 1 in
100-year flood event. As a result, within the site there is a risk of groundwater
flooding to surface and subsurface assets. Groundwater may emerge at
significant rates and has the capacity to flow overland and/or pond within any
topographic low spots.
The remaining areas of the site are at lower groundwater flood risk, with water
levels predicted to lie within 0.5m to 5m of the ground surface during a 1 in 100year event.
Reservoir
Canal

The entire site is at risk of flooding in the event of a breach event on Hilfield Park
Reservoir.
The Grand Union Canal flows along the northern boundary of the site. This
section of watercourse is also part of the River Colne.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

No defences present.
Culvert / structure
blockage?
Impounded water body
failure?
Defence breach /
overtopping?

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

No culverts or structures present.
The site is at risk of flooding from Hilfield Park
Reservoir.
Breach Zone

N/A
The site is included within both EA Flood Warning and Flood Alert Areas:
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
Access is likely to be provided to the south of the site via the A4145 Tolpits Lane,
via a new access road. The A4145 is within Flood Zone 1 and at low risk of
surface water flooding, with the exception of isolated surface water flow paths
which cross the road during the in 1 in 1,000-year event.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore may be different in places.
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Site code

CFS44

Site name

Land West of Hampton Hall, Moor Lane, Rickmansworth
Bedrock
Geology

Seaford Chalk Formation And Newhaven Chalk Formation (undifferentiated)

Superficial
Geology

Alluvium – sand, silt and gravel

Soils

Loamy and clayey floodplain soils with naturally high groundwater
SuDS are possible on all sites, including previously developed sites such as
this one. All development should adopt source control SuDS techniques.
Conveyance features should be designed above ground and following natural
flow paths where possible.

Requirement
for drainage
control and
impact
mitigation

SuDS

The entire site is located within Groundwater Source Protection Zone 1, and is
at high risk of groundwater flooding. As such, infiltration techniques may not be
suitable for the site. This should be confirmed via site investigations to assess
the potential for infiltration. Detention and conveyance features may need to be
lined to prevent ingress of groundwater.

Groundwater
Source
Protection Zone

The site is within Zone 1 of a Source Protection Zone. SPZ 1 is the inner zone
and is defined as the 50 day travel time from any point below the water table to
the source.

Historic Landfill
Site

There are no historic landfill sites within close proximity of the proposed
development.

Opportunities for
flood risk
betterment

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

Redevelopment of the site should look to limit coverage of impermeable areas,
where possible.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (from Confluence with Ver to
development
High
Gade)
Sequential Test and Exception Test requirements
The Sequential Test must be passed. For this site, More Vulnerable development is proposed within
FZ3a, and therefore, the Exception Test must be applied.
Ground flood levels should be a minimum of 600mm above the river flood level, which is estimated to
reach 0.2m – 0.4m in depth (47.9 – 48.0mAOD) within the site boundary, based on the 1 in 1,000year flood level on the River Colne (here used as a proxy for Flood Zone 3a + CC).
Recommendations for
Local Plan
policy

The site is at high risk of flooding from multiple sources, and therefore it may not be safe to develop
the site for residential purposes. Strong evidence that both parts of the Exception Test can be fulfilled
will be required to justify development of the site.
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 EA and LLFA should be undertaken at an early stage.

150

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

CFS44

Site name

Land West of Hampton Hall, Moor Lane, Rickmansworth
•

•

•
•
•

•

•

A site-specific flood risk assessment will be required because the site is within Flood Zone 2
and 3 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).
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding,
and the interaction between them should be considered as part of a site-specific flood risk
assessment.
Detailed surface water modelling should be undertaken to better understand baseline and
post-development surface water risk flowing into the site, on site and downstream.
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so minor and infill development
sites, not requiring a FRA or drainage strategy, have the potential to cause a significant
impact. However, planning policy should ensure that discharge is limited to greenfield
runoff rates and volumes, to ensure their cumulative impact is not significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

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
and raising of access routes must not impact on floodplain storage capacity.
•
Compensation storage would need to be provided for any land-raising within the 1 in 100 plus
appropriate climate change allowance, including to provide a safe access route.
•
Resilience measures will be required if buildings are situated in the flood risk area.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within an area of surface
water flood risk area, and a safe access route provided.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.

•

SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

CFS57

Site name

Pheasant Ridge Gap, Berry Lane, Chorleywood

Site details

OS Grid
reference

TQ 03490 95520

Area

0.69 ha

Current land use

Paddock

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary.

Flood history

No previous flooding has been recorded within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by any previous hydraulic
modelling studies.
Flood characteristics: The site is at negligible risk of fluvial flooding and is
located within Flood Zone 1.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

0%

36%

61%

Description of surface water flow paths:
The site is at moderate risk of surface water flooding, due to a significant flow
path which crosses the site, having formed north west of Chorleywood, and
ponds against the nearby railway embankment.
During a 1 in 100-year and 1 in 1,000-year rainfall event, flooding is predicted to
affect the north and centre of the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
0%

Groundwater

0%

0%

The site is at moderate to low risk of flooding from groundwater. Groundwater
levels in the northern and eastern areas of the site are between 0.5m and 5m
below the ground surface during a 1 in 100-year event. There is a risk of flooding
to subsurface assets on the site, but surface emergence of groundwater is
unlikely.
The south west corner of the site is at lower risk, with groundwater levels
predicted to lie at least 5m below the ground surface during a 1 in 100-year
event.
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Site code

CFS57

Site name

Pheasant Ridge Gap, Berry Lane, Chorleywood
Reservoir

The northern portion of the site is at risk of flooding from Heronsgate No 3
reservoir.

Canal

The site is not wihin the vicinity of a canal.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning
Emergency
planning

Climate
Change

Access and
egress

Climate change
allowances for
‘2080s’
Implications for
the site

Standard of Protection

Condition

There are no formal defences within the site.
Culvert / structure
There are no culverted watercourses within,
blockage?
or adjacent to, the site boundary.
Impounded water body
The site is at risk of flooding in the event of a
failure?
breach of Heronsgate No 3 Reservoir.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is not covered by any EA Flood Alert or Flood Warning areas.
Access to the site is likely to be from Berry Lane, or the unnamed access track
at the western border of the site.
Both access roads are located within Flood Zone 1, and therefore at low fluvial
flood risk. However, they are susceptible to surface water flooding, with the
access track identified as at risk during a 1 in 1,000-year rainfall event, and Berry
Lane at risk during a 1 in 30-year rainfall event and greater return periods.
River Basin District
Central
Higher
Upper
Central
End
Thames

25%

35%

70%

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

CFS57

Site name

Pheasant Ridge Gap, Berry Lane, Chorleywood
Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

Glacial Sand and Gravel superficial deposits across the entire site.

Soils

Freely draining slightly acid loamy soils.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.

SuDS
Requirement
for drainage
control and
impact
mitigation

Mapping suggests groundwater flooding is unlikely to be an issue at the site,
as such infiltration techniques may be suitable, subject to site-specific testing.
The south area of the site is in Groundwater Source Protection Zone 1, and the
northern area of the site is within Zone 2. As such, infiltration techniques
should only be used where there are suitable levels of treatment, and following
the granting of any required environmental permits from the Environment
Agency.

Groundwater
Source
Protection Zone

The south area of the site lies within Groundwater Source Protection Zone 1,
the inner protection zone. This is defined as the 50 day travel time from any
point below the water table to the source. This zone has a minimum radius of
50 metres. The north area of the site is in Source Protection Zone 2, the outer
protection zone. This is defined by a 400 day travel time from a point below the
water table.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (Confluence with Chess to
Medium
River Thames)
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 (pre-application).
Cumulative
impacts of
development

Recommendations for
Local Plan
policy
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Site code

CFS57

Site name

Pheasant Ridge Gap, Berry Lane, Chorleywood
•

•
•

•

A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
Other sources of flooding, particularly surface water and groundwater flood risk should also
be considered as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within a site-specific flood risk assessment.

Guidance for site design and making development safe:
•
Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.
•
SuDS are possible on all sites and a greenfield site such as this should be able to implement
an exemplar scheme to deliver multiple benefits including water quality, biodiversity, amenity,
green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

OSPF1

Site name

The Island, Church Street, Rickmansworth

Site details

OS Grid
reference

TQ 06321 94059

Area

0.04 ha

Current land use

Residential

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

No watercourses are present within the site boundary itself, however the site is
located between two Main Rivers. The River Chess lies 10m north of the site
boundary, and an unnamed Main River lies 5m to the south. The Grand Union
Canal also flows approximately 16m to the south of the site boundary.

Flood history

There are no recorded flood incidents within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk

Surface Water

Groundwater

FZ3b

FZ3a

FZ2

FZ1

100%

100%

100%

0%

Available modelled data:
Flood characteristics:
The site is at extremely high risk of fluvial flooding and the entire site is located
within Flood Zone 3b, 3a and 2.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

0%

0%

Description of surface water flow paths:
The site is at negligible risk of flooding from surface water. However, an area of
surface water flood risk associated with a 1 in 1,000-year rainfall event is located
beyond the southern and western boundaries of the site.

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
3%
97%
100%
The site is at high risk of flooding from groundwater. Groundwater levels are
either at or very near the ground surface, and range from 0.025m-0.5m below
the surface. Within this zone there is a risk of groundwater flooding to both
surface and subsurface assets. Groundwater may emerge at significant rates
and has the capacity to flow overland and/or pond within any topography,

Reservoir

The site is at risk of flooding from Aldenham and Hilfield Park reservoirs.

Canal

There are no canals within the site boundary. A stretch of the River Chess is
identified as a canal to the north of the site, and the Grand Union Canal is located
to the south.
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Site code

OSPF1

Site name

The Island, Church Street, Rickmansworth

Defence Type
Defences

Flood risk
management
infrastructure
Residual risk

Flood warning

Condition

A Flood Defence Wall constructed of sheet steel piled wall with timber
revetments is located to the north of the site, however, provides defence to the
opposite side of the river to the site.
There are no culverted watercourses within,
or adjacent to, the site boundary.
The unnamed Main River to the south of the
Culvert / structure
site passes beneath the Grand Union Canal
blockage?
approximately 60m downstream, via a siphon.
The RoFSW 1 in 1,000-year flood extent
suggests that blockage of this siphon would
not cause flooding to the site.
Impounded water body
The entire area of the site is at risk of flooding
failure?
from Aldenham and Hilfield Park reservoirs.
Breach Zone
Defence breach /
overtopping?
N/A
The site is covered by the following EA Flood Alert and Flood Warning Areas:
for.
•
River Chess at Loudwater Flood Alert Area
•
River Colne at Rickmansworth Flood Alert Area
•
The River Chess at Chesham, Chenies and Loudwater Flood Warning
Area
•
The Middle River Colne at Watford and Rickmansworth including
Carpenders Park Flood Warning Area.
New access would be required for the site, either from Chruch Street, an access
track to the north or from the A404.

Emergency
planning

Access and
egress

Climate
Change

Standard of Protection

Climate change
allowances for
‘2080s’
Implications for
the site

Church Street and the A404 are situated in Flood Zone 2 and 3a, however both
benefit from flood defence up to a 1 in 100-year event. Surface water flooding is
predicted to affect the A404 during a 1 in 30-year rainfall event and greater return
periods, where several watercourses pass below the road. Church Street is
predominantly affected during a 1 in 1,000-year rainfall event. The access track
is located within Flood Zone 2 and is at risk of surface water flooding during a 1
in 1,000-year rainfall event.
A new bridge crossing over the River Chess or Colne is likely to be required to
access the site, and would also be located within Flood Zone 2 and 3a.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore may be different in places.
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Site code

OSPF1

Site name

The Island, Church Street, Rickmansworth

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

A small area of the north east corner of the site is overlain by Alluvium
superficial deposits consisting of Clay, Silt and Sand. The remaining area of
the site is overlain by Clay with Flints Diamicton.

Soils

Loamy and clayey floodplain soils with naturally high groundwater.
SuDS are possible on all sites, including previously developed sites such as
this one. Source control SuDS techniques should be adopted. Conveyance
features should be designed above ground and following natural flow paths
where possible.

SuDS
Requirement
for drainage
control and
impact
mitigation

Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The entire site is located within Groundwater Source Protection Zone 1. As
such infiltration techniques should only be used where there are suitable
levels of treatment, and following the granting of any required environmental
permits from the Environment Agency.

Groundwater
Source
Protection Zone

The site is located in Zone 1 Inner Protection Zone, defined as the 50 day
travel time from any point below the water table to the source.

Historic Landfill
Site

There are no historic landfill sites.

Opportunities for
flood risk
betterment

Cumulative
impacts of
development

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
Existing hardstanding on the site should be replaced with more permeable
surfaces, where possible.
Development of the site should ensure there is no loss in floodplain storage.
Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Chess

Low

Sequential Test and Exception Test requirements
The Sequential Test must be passed. For this site, More Vulnerable development is proposed within
FZ3b and FZ3a, and therefore, the Exception Test must be applied.

Recommendations for
Local Plan
policy

Ground flood levels should be a minimum of 600mm above the river flood level, which is estimated to
reach up to 1.2m in depth (46.86mAOD) within the site boundary, based on the 1 in 1,000-year flood
level on the River Colne (here used as a proxy for Flood Zone 3a + CC).
The site is at high risk of flooding from multiple sources, and therefore it may not be safe to develop
the site for residential purposes. Strong evidence that both parts of the Exception Test can be fulfilled
will be required to justify development of the site.
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Site code

OSPF1

Site name

The Island, Church Street, Rickmansworth
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA 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 3 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).
•
All sources of flooding, particularly the risk of surface water flooding, groundwater flooding
and the interaction between them, should be considered as part of a site-specific flood risk
assessment. •
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
•
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
•
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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 both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
•
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
•
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
•
Any proposals for new bridge access over the River Colne must ensure that the bridge is
clear span in design, to minimise the risk of flooding to the site due to structure blockage.
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Site code

PCS17

Site name

Depot, Harefield Road, Rickmansworth

Site details

OS Grid
reference

TQ 06077 93893

Area

0.61 ha

Current land use

Depot

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

There are no watercourses within the site boundary. The River Colne lies at
the northern boundary of the site.

Flood history

Fluvial

Sources of
flood risk

No previous flood incidents have been recorded within the site boundary.
However, historic flooding occurred less than 50m to the north of the site
boundary in July 1987, at the point of confluence between the River Chess and
the River Colne/Grand Union Canal. During this event, the channel capacity of
the River Chess was exceeded.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

0%

24%

62%

38%

Available modelled data:
This stretch of river is included within the 2010 Upper Colne modelling study
which covers both the River Chess (1D model only) and the River Colne (1D-2D
model).
Flood characteristics:
Over half of the proposed site is within Flood Zone 2, with the western, southern
and northern areas of the site affected. The west and north of the site are also
located within Flood Zone 3a.
Proportion of site at risk (RoFSW)

Surface Water

Groundwater

30-year

100-year

1,000-year

7%

15%

32%

Description of surface water flow paths:
The west area of the site is at risk of flooding from surface water during the 1 in
30-year rainfall event and greater return periods. In the 1 in 30-year event, runoff
generated on Sherfield Avenue enters the south west of the site, and ponds in
natural low points within the topography. During the 1 in 100 and 1000-year
events, the extent of flooding increases across the south west and north west of
the site, before flowing into the River Colne. All of the area at risk of surface
water flooding is within the fluvial floodplain.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
32%

0%

32%
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Site code

PCS17

Site name

Depot, Harefield Road, Rickmansworth
The west of the site is at high groundwater flood risk, where water levels are
estimated to be between 0.025m and 0.5m below the ground surface during a 1
in 100-year groundwater flood event. Within this area, there is a risk of
groundwater flooding to surface and subsurface assets, and the possibility of
groundwater emerging at the surface locally.
Groundwater levels are estimated to be between 0.5m and 5m of the ground
surface in a 1 in 100-year event across the remaining site area. There is a risk
of flooding to subsurface assets, but surface emergence of groundwater is
unlikely.
Reservoir

The entire site is at risk of flooding from Aldenham and Hilfield Park reservoirs.

Canal

Approximately 25m from the northern boundary is the Grand Union Canal.

Defences

Flood risk
management
infrastructure
Residual risk

Defence Type
Standard of Protection
Condition
A flood defence wall extends across the entirety of the northern site boundary.
It is a sheet steel piled wall with timber revetments and provides a 1 in 100year standard of protection against the River Colne. Therefore, areas of the
site within Flood Zone 3 are shown as benefiting from defence.
There are no culverts or structures in the
Culvert / structure
vicinity of the site which present a blockage
blockage?
risk.
Impounded water body
The site is at risk of flooding from Aldenham
failure?
and Hilfield Park reservoirs.
Breach Zone
Breach of the flood defence wall at the north
of the site was modelled for the 1 in 100-year
event. Results indicate that a breach of the
wall would increase the risk of flooding to the
eastern portion of the site.
The site is covered by the following EA Flood Alert and Flood Warning Areas:
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
Access to the site is likely to be from Harefield Road, to the south. The road lies
entirely within Flood Zone 2, with large areas to the east and west located within
Flood Zone 3a. The section of Harefield Road close to the site is also at risk of
surface water flooding during a 1 in 30-year rainfall event and greater return
periods.
Higher
Upper
River Basin District
Central
Central
End
Defence breach /
overtopping?

Flood warning
Emergency
planning
Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’
Implications for
the site

Thames

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 62% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.
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Site code

PCS17

Site name

Depot, Harefield Road, Rickmansworth

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

Diamicton – Clay with Flints

Soils

Loamy and clayey floodplain soils with naturally high groundwater.

SuDS

Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.
SuDS are possible on all sites, including previously developed sites such as
this one.
Infiltration may be suitable. Mapping suggests a medium risk of groundwater
flooding and underlying soils may be permeable. Further site investigation
should be carried out to assess potential for drainage by infiltration. If
infiltration is suitable it should be avoided in areas where the depth to the water
table is <1m.
The entire site is located within Groundwater Source Protection (GSP) Zone 1.
As such infiltration techniques should only be used where there are suitable
levels of treatment, and following the granting of any required environmental
permits from the Environment Agency.

Groundwater
Source
Protection Zone

The site is within Source Protection Zone 1, the innter protection zone. This is
defined as the 50 day travel time from any point below the water table to the
source.

Historic Landfill
Site

There are no historic landfill sites located within the site boundary.

Requirement
for drainage
control and
impact
mitigation

Opportunities for
flood risk
betterment

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
Development of the site should ensure there is no loss in floodplain storage.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
High
Gade)
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. For this site, the Exception Test would be required:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a.
•
If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.
•
If Essential Infrastructure is located in Flood Zone 3b
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
Recommendations for requirements of site-specific Flood Risk Assessment, including
guidance for developers
Flood risk assessment:
•
Consultation with the LLFA 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 3 and at risk from sources of flooding other than rivers and the sea. Government
Cumulative
impacts of
development

Recommendations for
Local Plan
policy
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Site code

PCS17

Site name

Depot, Harefield Road, Rickmansworth

•
•
•

•

•

guidance
on
flood
risk
assessments
must
be
followed
(https://www.gov.uk/guidance/floodrisk-assessment-for-planning-applications).
The impact of the development on flood risk from all sources both on and off-site must be
considered and modelled where appropriate.
A detailed assessment of the risk and location of high groundwater levels and groundwater
emergence should be undertaken, including groundwater monitoring during the winter
months.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so minor and infill development
sites, not requiring a FRA or drainage strategy, have the potential to cause a significant
impact. However, planning policy should ensure that discharge is limited to greenfield
runoff rates and volumes, to ensure their cumulative impact is not significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite, for example by reducing volume and rate of runoff and creating space for flooding.
•
The development should be designed using a sequential approach. Development should be
steered away from surface water flow routes and areas where groundwater risk is highest,
preserving these areas as green infrastructure.
•
Safe access and egress should be demonstrated in the 1 in 100-year plus 40% climate
change rainfall event. Raising of access routes must not impact on flow routes.
Consideration should be given to the siting of access points with respect to surface water
flood risk areas.
•
The design must ensure that surface water 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.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area.
•
The design of SuDS schemes must take into account the seasonally high groundwater table
and low permeability. Infiltration techniques may be ineffective, and may pose a pollution
risk. SuDS may need to be shallow and take up larger areas. Above ground conveyance
and attenuation can be used but care must be taken that groundwater does not enter the
SuDS feature and reduce the storage capacity and structural integrity of the design.
•
Detailed site investigations will be required including infiltration testing and groundwater
monitoring during the winter months (November through to March).
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Site code

PCS42

Site name

Leavesden Pumping Station, East Lane, Abbots Langley

Site details

OS Grid
reference

TL 10494 02164

Area

0.48 ha

Current land use

Former gas works

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses

No watercourses are present within the site boundary or in close proximity.

Flood history

No flood incidents are recorded within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by any previous hydraulic
modelling studies.
Flood characteristics:
The site is at negligible risk of fluvial flooding and is located within flood zone 1.
Proportion of site at risk (RoFSW)

Sources of
flood risk

Surface Water

30-year

100-year

1,000-year

11%

32%

68%

Description of surface water flow paths:
The site is at high to medium risk of surface water flooding, where a large flow
path crosses the site from southwest to northeast. Areas of ponding are
predicted to form against existing buildings on the site during a 1 in 30-year
rainfall event. These extend during a 1 in 100 and 1,000-year event to form a
large flow path which covers the north and east of the site.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m

Groundwater

0%

0%

0%

The site is at low risk of groundwater flooding, with water levels predicted to lie
between 0.5m and 5m below the ground surface during a 1 in 100-year flood
event. There is a risk of flooding to subsurface assets, but surface emergence
of groundwater is unlikely.
Reservoir

The site is not at risk of flooding from reservoir breach.

Canal

There are no canals located within or in close proximity to the site boundary.
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Site code

PCS42

Site name

Leavesden Pumping Station, East Lane, Abbots Langley

Defence Type

Defences
Flood risk
management
infrastructure

Emergency
planning

Climate
Change

Residual risk

Standard of Protection

Condition

There are no formal defences within the site.
Culvert / structure
There are no culverted watercourses within,
blockage?
or adjacent to, the site boundary.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
No defences present.

Flood warning

The site is not covered by any EA flood alerts or flood warnings.

Access and
egress

Access to the site is likely to be from East Lane. The road is at negligible fluvial
flood risk. However, it is located within the existing surface water flow path and
is therefore at high risk of surface water flooding during a 1 in 30-year rainfall
event and greater return periods, which may cause restrictions for access.
River Basin District

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change
allowances for
‘2080s’

Thames

Implications for
the site

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

PCS42

Site name

Leavesden Pumping Station, East Lane, Abbots Langley

Bedrock
Geology

White Chalk Subgroup.

Superficial
Geology

Glacial Sand and Gravel.

Soils

Freely draining slightly acid loamy soils.
SuDS are possible on all sites, including previously developed sites such as
this one.

SuDS

Mapping suggests that groundwater flooding is unlikely to be an issue at the
site, as such infiltration techniques may be suitable, subject to site-specific
infiltration testing.
Opportunities should be taken to implement source control and attenuation
SuDS to manage runoff rates and volumes from the site, with a view to
managing the significant surface water flow path leaving the site.

Requirement
for drainage
control and
impact
mitigation

Groundwater
Source
Protection Zone

The site is located within Source Protection Zone 3, the total catchment. This is
defined as the area around a source within which all groundwater recharge is
presumed to be discharged at the source.

Historic Landfill
Site

There are no historic landfill sites located within the site boundary.

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Opportunities for
flood risk
betterment

SuDS techniques implemented on the site should seek to manage the on-site
and downstream impacts of the large existing surface water flow path.
The coverage of impermeable areas on the site should be reduced, with
existing hardstanding replaced with permeable surfaces wherever possible.

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from Confluence with Ver to
High
Gade)
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 (pre-application).
Cumulative
impacts of
development

Recommendations for
Local Plan
policy
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Site code

PCS42

Site name

Leavesden Pumping Station, East Lane, Abbots Langley
•

•
•

•

•

A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
Other sources of flooding, particularly surface water and groundwater flood risk should also
be considered as part of a site-specific flood risk assessment.
Climate change should be assessed using recommended climate change allowances at the
time of the assessment (https://www.gov.uk/guidance/flood-risk-assessments-climatechange-allowances) 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.
The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so minor and infill development
sites, not requiring a FRA or drainage strategy, have the potential to cause a significant
impact. However, planning policy should ensure that discharge is limited to greenfield
runoff rates and volumes, to ensure their cumulative impact is not significant.
Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.

Guidance for site design and making development safe:
•
Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.
•
SuDS are possible on all sites and a greenfield site such as this should be able to implement
an exemplar scheme to deliver multiple benefits including water quality, biodiversity, amenity,
green infrastructure etc.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
•
SuDS design must follow Hertfordshire County Council guidance, meet the Defra National
Non-Statutory Technical Standards, and follow current best design practice (CIRIA Manual
2015).
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Site code

PSCFS19

Site name

Lane South West of Berry Lane, Chorleywood

Site details

OS Grid
reference

TQ 03425 95566

Area

0.35 ha

Current land use

Garden

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More Vulnerable

Existing
watercourses

There are no watercourses within the site boundary.

Flood history

There are no recorded flood events within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

Surface Water
Sources of
flood risk

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by any previous hydraulic
modelling studies.
Flood characteristics:
The site is located within Flood Zone 1 and is at negligible risk of fluvial flooding.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

7%

86%

Description of surface water flow paths:
The site is at moderate to low risk of surface water flooding. A large surface
water flow path generated north of Chorleywood enters the north east corner of
the site during a 1 in 100-year rainfall event and greater return periods.
The flow path extends southwards to cover the majority of the site during a 1 in
1,000-year return period.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Total in highest risk
Depth below surface
Depth below surface
categories
0-0.025m
0.025-0.5m
0%

Groundwater

Reservoir

0%

0%

The site is at low risk of flooding from groundwater. Groundwater levels across
the majority of the site are predicted to lie between 0.5m and 5m below the
ground surface. There is a risk of flooding to subsurface assets, but surface
emergence of groundwater is unlikely.
in the remaining south west corner of the site, groundwater levels predicted to
lie at least 5m below the ground surface and flooding from groundwater is
unlikely to occur.
The north east area of the site is at risk of flooding from Heronsgate No 3
Reservoir.
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Site code

PSCFS19

Site name

Lane South West of Berry Lane, Chorleywood

Canal

There are no canals within close proximity of the site.
Defence Type

Defences
Flood risk
management
infrastructure

Residual risk

Flood warning

Emergency
planning

Climate
Change

Access and
egress

Standard of Protection

Condition

There are no formal defences in the site.
Culvert / structure
There are no culverts or structures to present
blockage?
a blockage risk.
Impounded water body
The north east area of the site is at risk of
failure?
flooding from Heronsgate No 3 reservoir.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is not covered by any EA Flood Warning or Flood Alert Areas.
Access to the site is likely to be from Berry Lane to the north. There is a minor
access road leading to the site from Berry Lane, which may also be developed
for access.
Both roads are located within Flood Zone 1 and are therefore at low fluvial flood
risk. However, Berry Lane is at risk of surface water flooding during a 1 in 30year rainfall event and greater return peridos, and the access road is at risk
during a 1 in 1,000-year rainfall event.
River Basin District

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change
allowances for
‘2080s’

Thames

Implications for
the site

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

PSCFS19

Site name

Lane South West of Berry Lane, Chorleywood

Bedrock
Geology

White Chalk subgroup

Superficial
Geology

Glacial Sand and Gravel

Soils

Freely draining slightly acid loamy soils.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
Mapping suggests groundwater flooding is unlikely to be an issue at the site,
as such infiltration techniques may be suitable, subject to site-specific testing.

SuDS

Requirement
for drainage
control and
impact
mitigation

All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.
Groundwater
Source
Protection Zone

The site is in Source Protection Zone 2, the outer protection zone. The southen
boundary is on the border of Source Protection Zone 1, the inner protection
zone.

Historic Landfill
Site

There are no historic landfill sites within the site boundary.

Opportunities for
flood risk
betterment

Cumulative
impacts of
development

Recommendations for
Local Plan
policy

The site is located with a Source Protection Zone. As such infiltration
techniques should only be used where there are suitable levels of treatment,
and following the granting of any required environmental permits from the
Environment Agency.

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
SuDS techniques implemented on the site should seek to manage the on-site
and downstream impacts of the existing large surface water flow path.
Water Framework Directive
Catchment
Colne (Confluence with Chess to
River Thames)

Sensitivity to cumulative impacts
Medium

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:
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Site code

PSCFS19

Site name

Lane South West of Berry Lane, Chorleywood
•
•
•

•

•

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 3 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).
Other sources of flooding should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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 and
should seek to reduce the levels of flood risk downstream.
•
The development should be designed using a sequential approach. Flood Zones 2 and 3,
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be
preserved as public green space, with built development restricted to Flood Zone 1.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
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Site code

PSCFS8a

Site name

Moor Park Golf Course, 1 Sandy Lodge Road

Site details

OS Grid
reference

TQ 07698 93822

Area

0.35ha

Current land use

Golf Course

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More vulnerable

Existing
watercourses
Flood history

Fluvial

Sources of
flood risk

Surface Water

An unnamed ordinary watercourse flows through northern portion of the site, in
a north easterly to north westerly direction. Along with the unnamed Main River
approximately 100m north of the site, the two watercourses form tributaries of
the River Colne.
The northern boundary of the site is recorded to have flooded in February
2009, due to exceedance of the ordinary watercourse at the north of the site.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

43%

48%

62%

38%

Available modelled data: The site is covered by the 2010 Upper Colne 1D-2D
hydraulic model. The ordinary watercourse within the site boundary is not
covered by a model.
Flood characteristics:
The site is at high risk of fluvial flooding. The northern half of the site lies within
Flood Zone 3b and 3a, with Flood Zone 2 cover a greater extent of the centre,
east and west of the site.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

33%

40%

58%

Description of surface water flow paths:
The site is at high risk of flooding from surface water in all return period events.
The northern and eastern boundaries of the site are identified as at highest risk,
and are predicted to flood during a 1 in 30-year rainfall event. The extent of
flooding increases to cover the centre of the site during the 1 in 100 and 1,000year rainfall events.
The extent of surface water flood risk largely coincides with the fluvial floodplain
of the northerly ordinary watercourse.

Groundwater

Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
22%

36%

58%
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Site code

PSCFS8a

Site name

Moor Park Golf Course, 1 Sandy Lodge Road
The northern area of the site is at very high risk of groundwater flooding, with
water levels predicted to lie within 0.025m to 0.5m below the ground surface.
Within this zone there is a risk of groundwater flooding to both surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topography.
Groundwater levels in the southern portion of the site are predicted to lie
between 0.5m and 5m below the ground surface. There is a risk of flooding to
subsurface assets in this area of the site, but surface emergence of groundwater
is unlikely.
Reservoir

The site is at risk of flooding from Aldenham and Hillfield Park Reservoirs.

Canal

There are no canals within the boundary or in close proximity to the site.
Defence Type

Defences

Flood risk
management
infrastructure

Residual risk

Flood warning

Condition

There are no formal defences within the site.
Culvert / structure
There are no culverted watercourses within,
blockage?
or adjacent to, the site boundary.
The northern and central areas of the site are
Impounded water body
at risk of flooding from Aldenham and Hillfield
failure?
Park reservoirs.
Breach Zone
Defence breach /
overtopping?
No defences present.
Most of the site is covered by the following EA Flood Alerts and Flood Warnings:
•
Flood Warning Area: The River Colne at Watford including Bushey
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
Access to the site is likely to be from Sandy Lodge Road, which is leads onto
the A4145 Tolpits Lane. Sandy Lodge Road is located within Flood Zone 1 and
is therefore at negligible risk of fluvial flooding.

Emergency
planning
Access and
egress

Climate
Change

Standard of Protection

Climate change
allowances for
‘2080s’
Implications for
the site

However, during a 1 in 30-year rainfall event and greater return periods, the road
is affected by two large surface water flow paths, to the east and west of the site,
which flow into the River Colne.
River Basin District
Thames

Central

Higher
Central

Upper
End

25%

35%

70%

Due to model instability when applying 35% and 70% climate change
allowances to inflows, Flood Zone 2 has been used as a proxy for climate
change. This provides a conservative extent, with 98% of the site identified as
at risk from a 1 in 100-year + 70%CC flood event.
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Site code

PSCFS8a

Site name

Moor Park Golf Course, 1 Sandy Lodge Road

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

Alluvium – Clay, Silt and Sand

Soils

Freely draining slightly acid loamy soils.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
Storage for runoff from the development in extreme events should be located
out of fluvial flood risk areas.

SuDS
Requirement
for drainage
control and
impact
mitigation

The site is located with a Source Protection Zone. As such infiltration
techniques should only be used where there are suitable levels of treatment,
and following the granting of any required environmental permits from the
Environment Agency.
Groundwater
Source
Protection Zone

The site is located within Source Protection Zone 2, the inner protection zone.
This is defined as a 400 day travel time from a point below the water table.

Historic Landfill
Site

There are no historic landfill sites located within the site boundary. Tolpitts
Lane is located less than 500m to the north and north west of the site.

Opportunities for
flood risk
betterment

Cumulative
impacts of
development

Recommendations for
Local Plan
policy

Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
Development of the site should ensure there is no loss in floodplain storage.
Water Framework Directive
Catchment

Sensitivity to cumulative impacts

Colne (Confluence with Ver to Gade)

High

Sequential Test and Exception Test requirements
The Sequential Test must be passed. For this site, More Vulnerable development is proposed within
FZ3b and FZ3a, and therefore, the Exception Test must be applied:
•
If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate
change.
•
If Highly Vulnerable development is located in FZ2.
•
If Essential Infrastructure is located in Flood Zone 3
Development will not be permitted in the following scenarios:
•
Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b.
•
More Vulnerable and Less Vulnerable development within FZ3b.
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Site code

PSCFS8a

Site name

Moor Park Golf Course, 1 Sandy Lodge Road
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 3 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).
•
No detailed hydraulic model currently exists for the unnamed ordinary watercourse which
forms the northern boundary of the site. A detailed model should be developed as part of a
site-specific Flood Risk Assessment, to inform the site layout.
•
Other sources of flooding should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
• The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so minor and infill development
sites, not requiring a FRA or drainage strategy, have the potential to cause a significant
impact. However, planning policy should ensure that discharge is limited to greenfield
runoff rates and volumes, to ensure their cumulative impact is not significant.
• Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk at the site and
should seek to reduce the levels of flood risk downstream.
•
The development should be designed using a sequential approach. Flood Zones 2 and 3,
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be
preserved as public green space, with built development restricted to Flood Zone 1.
•
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
•
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
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Site code

PSCFS8d

Site name

Moor Park Golf Course, North of Park Close

Site details

OS Grid
reference

TQ 07698 93822

Area

0.68 ha

Current land use

Woodland

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More Vulnerable

Existing
watercourses

No watercourses located within the site boundary or in close proximity.

Flood history

There are no flood incidents recorded within the site boundary.
Proportion of site at risk in Flood Zones

Fluvial

Sources of
flood risk

Surface Water

Groundwater

FZ3b

FZ3a

FZ2

FZ1

0%

0%

0%

100%

Available modelled data: The site is not covered by any previous hydraulic
modelling studies.
Flood characteristics: The site is within Flood Zone 1 and is at negligible risk
of fluvial flooding.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

14%

23%

38%

Description of surface water flow paths:
The site is at risk of flooding from surface water in a 1 in 30-year rainfall event
and greater return periods. Surface water ponding occurs in topographic low
points in the north west and south east of the site. During the 1 in 100 and 1 in
1,000-year events, these areas of ponding extend to affect Park Close, an
access road on the southern site boundary.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
0%

0%

0%

The site is at negligible risk of groundwater flooding. Groundwater levels are
estimated to lie at least 5m below the ground surface. Therefore, flooding from
groundwater is deemed to be unlikely.
Reservoir

The site is not at risk of reservoir flooding.

Canal

There are no canals within the site boundary.
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Site code

PSCFS8d

Site name

Moor Park Golf Course, North of Park Close

Defence Type

Defences
Flood risk
management
infrastructure

Emergency
planning

Climate
Change

Residual risk

Standard of Protection

Condition

There are no formal defences within the site.
Culvert / structure
There are no culverted watercourses within,
blockage?
or adjacent to, the site boundary.
Impounded water body
Site is not within modelled reservoir breach
failure?
extents.
Breach Zone
Defence breach /
overtopping?
No defences present.

Flood warning

The site is not covered by any EA Flood Warning or Flood Alert Areas.

Access and
egress

Access to the site is likely to be from Park Close, with is a local road connected
to A404 London Road. Park Close is susceptible to surface water flooding from
during a 1 in 30-year rainfall event and greater return periods, particularly at the
turning circle at the eastern end of the road.
River Basin District

Central

Higher
Central

Upper
End

25%

35%

70%

Climate change
allowances for
‘2080s’

Thames

Implications for
the site

The site remains in Flood Zone 1 when accounting for the impact of climate
change.
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Site code

PSCFS8d

Site name

Moor Park Golf Course, North of Park Close

Bedrock
Geology

Thames Group – Clay, Silt, Sand and Gravel

Superficial
Geology

No superficial deposits recorded within the site boundary.

Soils

Freely draining slightly acid loamy soils.
Opportunities should be taken on a greenfield site such as this to deliver SuDS
with multiple benefits, such as biodiversity, recreation and water resource
education, through integration with areas of greenspace.
All development should adopt source control SuDS techniques. Conveyance
features should be designed above ground and following natural flow paths
where possible.

SuDS
Requirement
for drainage
control and
impact
mitigation

The site is located with a Source Protection Zone. As such infiltration
techniques should only be used where there are suitable levels of treatment,
and following the granting of any required environmental permits from the
Environment Agency.
Mapping suggests groundwater flooding is unlikely to be an issue at the site,
as such infiltration techniques may be suitable, subject to site-specific testing.

Recommendations for
Local Plan
policy

Groundwater
Source
Protection Zone

The site is located in Source Protection Zone 2, the outer zone. This is defined
as a 400 day travel time from a point below the water table.

Historic Landfill
Site

There are no historic landfill sites within the site boundary. Batchworth Heath
Farm is located approximately 370m to the west of the site.

Opportunities for
flood risk
betterment

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

Water Framework Directive
Sensitivity to cumulative impacts
Catchment
Colne (from confluence with Chess to
Medium
River Thames)
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:
•
A site-specific flood risk assessment will be required because the site is over 1ha in area
within Flood Zone 1 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/flood-risk-assessment-for-planning-applications).
•
At the planning application stage, a site-specific flood risk assessment and surface water
drainage strategy will be required. Detailed surface water modelling should be undertaken
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Site code

PSCFS8d

Site name

Moor Park Golf Course, North of Park Close

•

•

to better understand baseline and post-development surface water risk flowing into the site,
on site and downstream.
Consultation with the Local Authority and the Environment Agency should be undertaken at
an early stage (pre-application).
The site is located within a catchment identified as moderately sensitive to the cumulative
impact of development. The effects which development of the site may have on flood risk
within the catchment will need to be considered within 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
and raising of access routes must not impact on floodplain storage capacity.
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area, including to provide a safe access route.
•
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
•
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).
•
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
•
The 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.
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Site code

PSCFS9

Site name

Land to the East of Church Street, Rickmansworth

Site details

OS Grid
reference

TQ 06365 94083

Area

0.49 ha

Current land use

Green space, vacant land

Proposed site
use

Residential

NPPF Flood risk
vulnerability

More Vulnerable

Existing
watercourses

Flood history

Fluvial
Sources of
flood risk

Surface Water

Groundwater

Watercourses form the eastern, southern and western boundaries of the site.
The River Chess (which is also classified as the Grand Union Canal in this
location) flows along the northern and western boundaries of the site. An
unnamed Main River tributary of the River Colne forms the eastern and
southern boundaries of the site, and the River Colne is located 10m south of
the site.
There are no historic flood events recorded within the site boundary itself. The
EA Recorded Flood Outlines identify that previous flooding occurred
approximately 60m north east of the site in July 1987, due to exceedance of
the River Colne tributary.
Proportion of site at risk in Flood Zones
FZ3b

FZ3a

FZ2

FZ1

91%

100%

100%

0%

Available modelled data: The site is covered by the 2010 Upper Colne 1D-2D
hydraulic model.
Flood characteristics:
The site is at very high risk of fluvial flooding, with the entire site located within
Flood Zone 3b or 3a.
Proportion of site at risk (RoFSW)
30-year

100-year

1,000-year

0%

0%

7%

Description of surface water flow paths:
The site is at low risk of surface water flooding. The southern and eastern site
boundaries are at risk of flooding during a 1 in 1,000-year rainfall event, however
the flood extent coincides with the floodplain of the unnamed Main River tributary
of the River Colne. The remaining area of the site is at negligible risk of surface
water flooding.
Areas Susceptible to Groundwater Flooding Map class (risk of
groundwater emergence)
Depth below surface
Depth below surface
Total in highest risk
categories
0-0.025m
0.025-0.5m
60%

38%

98%
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Site code

PSCFS9

Site name

Land to the East of Church Street, Rickmansworth
The site is at high to very high risk of groundwater flooding. The areas of highest
risk are the north and east of the site, where groundwater levels are predicted to
lie within 0.025m of the ground surface during a 1 in 100-year flood event.
The remainder of the site is at high risk of groundwater flooding, where water
levels are predicted to lie between 0.025m and 0.5m below the ground surface
during a 1 in 100-year flood event.
As a result, within the site there is a risk of groundwater flooding to surface and
subsurface assets. Groundwater may emerge at significant rates and has the
capacity to flow overland and/or pond within any topographic low spots.
Reservoir

The entire site is at risk of flooding from Aldenham and Hilfield Park reservoirs.

Canal

The site is in close proximity to the Grand Union Canal.
Defence Type

Defences

Flood risk
management
infrastructure
Residual risk

Flood warning

Emergency
planning

Access and
egress

Climate
Change

Climate change
allowances for
‘2080s’

Standard of Protection

Condition

There are no defences within the site boundary. A flood wall provides defence
to the opposite bank of the River Chess, to the north east of the site.
There are no culverted watercourses within,
or adjacent to, the site boundary.
Approximately 100m downstream of the site,
the unnamed River Colne tributary passes
Culvert / structure
below the Grand Union Canal via a siphon.
blockage?
However, using the RoFSW 1 in 1,000-year
flood extent as a proxy indicates that the
residual risk of blockage to this siphon would
be unlikely to affect the site.
The entire site is at risk of reservoir flooding,
Impounded water body
in the event of a breach on Aldenham or
failure?
Hillfield Park reservoir.
Breach Zone
Defence breach /
overtopping?
No defences present.
The site is located within the following EA Flood Alert and Flood Warning Areas:
•
Flood Warning Area: The River Chess at Loudwater, Rickmansworth
•
Flood Warning Area: The River Colne at Rickmansworth including
Batchworth, Money Hill and Maple Cross
•
Flood Alert Area: The River Chess at Chesham, Chenies and
Loudwater
•
Flood Alert Area: The Middle River Colne at Watford and
Rickmansworth including Carpenders Park
New access would be required for the site, either from Chruch Street, an access
track to the north or from the A404.
Church Street and the A404 are situated in Flood Zone 2 and 3a, however both
benefit from flood defence up to a 1 in 100-year event. Surface water flooding is
predicted to affect the A404 during a 1 in 30-year rainfall event and greater return
periods, where several watercourses pass below the road. Church Street is
predominantly affected during a 1 in 1,000-year rainfall event. The access track
is located within Flood Zone 2 and is at risk of surface water flooding during a 1
in 1,000-year rainfall event.
A new bridge crossing over the River Chess or Colne is likely to be required to
access the site, and would also be located within Flood Zone 2 and 3a.
Higher
Upper
River Basin District
Central
Central
End
Thames

25%

35%

70%
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Site code

PSCFS9

Site name

Land to the East of Church Street, Rickmansworth

Implications for
the site

The site is likely to be implicated by the impacts of climate change. The extent
of Flood Zone 3a + climate change is greater than that of Flood Zone 3 within
the site. It should be noted that the climate change extents here are
represented using Flood Zone 2 and therefore may be different in places.

Bedrock
Geology

White Chalk Subgroup

Superficial
Geology

Alluvium - Clay, Silt and Sand
Diamicton - Clay with flints

Soils

Loamy and clayey floodplain soils with naturally high groundwater.
SuDS are possible on all sites, including previously developed sites such as
this one. Source control SuDS techniques should be adopted. Conveyance
features should be designed above ground and following natural flow paths
where possible.

SuDS

Requirement
for drainage
control and
impact
mitigation

Mapping suggests that there is high risk of groundwater flooding at this
location, therefore infiltration techniques may not be suitable. This should be
confirmed via site investigations to assess the potential for infiltration.
The entire site is located within Groundwater Source Protection Zone 1. As
such infiltration techniques should only be used where there are suitable
levels of treatment, and following the granting of any required environmental
permits from the Environment Agency.

Groundwater
Source
Protection Zone

The site is located in Groundwater Source Protection Zone 1, the Inner
Protection Zone, defined as the 50 day travel time from any point below the
water table to the source.

Historic Landfill
Site

There are no historic landfill sites.

Opportunities for
flood risk
betterment

Opportunities for using source control SuDS to manage runoff rates and
volumes, contributing to the reduction of flood peaks downstream and existing
surface water flow paths leaving the site.
Existing hardstanding on the site should be replaced with more permeable
surfaces, where possible.

Development of the site should ensure there is no loss in floodplain storage.
Water Framework Directive
Sensitivity to cumulative impacts
Cumulative
Catchment
impacts of
Colne (from Confluence with Ver to
development
High
Gade)
Sequential Test and Exception Test requirements
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Site code

PSCFS9

Site name

Land to the East of Church Street, Rickmansworth
The Sequential Test must be passed. For this site, More Vulnerable development is proposed within
FZ3b and FZ3a, and therefore, the Exception Test must be applied.
Ground flood levels should be a minimum of 600mm above the river flood level, which is estimated to
reach up to 0.9m in depth (46.86mAOD) within the site boundary, based on the 1 in 1,000-year flood
level on the River Colne (here used as a proxy for Flood Zone 3a + CC).
The site is at high risk of flooding from multiple sources, and therefore it may not be safe to develop
the site for residential purposes. Strong evidence that both parts of the Exception Test can be fulfilled
will be required to justify development of the site.

Recommendations for
Local Plan
policy

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 3 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 should be assessed using recommended climate change allowances at the
time
of
the
assessment
(https://www.gov.uk/guidance/flood-risk-assessmentsclimatechange-allowances) 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 should also be considered as part of a site-specific flood risk
assessment, including surface water and groundwater.
• The site is located within a catchment identified as highly sensitive to the cumulative impact
of development. The catchment is largely urbanised, and so minor and infill development
sites, not requiring a FRA or drainage strategy, have the potential to cause a significant
impact. However, planning policy should ensure that discharge is limited to greenfield
runoff rates and volumes, to ensure their cumulative impact is not significant.
• Appropriate storage of surface water runoff will need to be provided, and assessments should
identify opportunities to provide off-site betterment, to help offset the cumulative impact of
development. For example, this may include contribution to the delivery of schemes within
the catchment, such as flood alleviation schemes, Natural Flood Management, SuDS retrofit
or river restoration.
Guidance for site design and making development safe:
•
Development must seek opportunities to reduce overall level of flood risk both on and offsite,
for example by reducing volume and rate of runoff and creating space for flooding.
•
Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.
•
Resilience measures will be required to ensure that development is safe if buildings are
situated within surface water risk areas.
•
Mitigation for seasonal high groundwater levels must be considered (for example by raising
finished floor levels to an appropriate height above ground level).
•
Flow routes would need to be preserved if carrying out land-raising within the surface water
risk area, including to provide a safe access route.
•
A site-specific surface water drainage strategy will be required.

183

Three Rivers District Council
Level 2 SFRA Detailed Site Summary Tables
Site code

PSCFS9

Site name

Land to the East of Church Street, Rickmansworth
•
•
•

•
•

•
•

SuDS are possible on all sites and should be able to implement an exemplar scheme to
deliver multiple benefits including water quality, biodiversity, amenity, green infrastructure
etc.
All development should adopt source control SuDS techniques. Conveyance features should
be designed above ground and following natural flow paths where possible.
The design of SuDS schemes must take into account the seasonally high groundwater table.
Infiltration techniques may be ineffective and may pose a pollution risk. SuDS may need to
be shallow and take up larger areas. Above ground conveyance and attenuation can be used
but care must be taken that groundwater does not enter the SuDS feature and reduce the
storage capacity and structural integrity of the design.
Example features may include swales, attenuation features, green roofs, rainwater capture
and reuse and permeable paving.
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).
Storage for runoff from the development in extreme events should be located out of flood risk
areas.
The 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. Any
proposals for new bridge access over the River Colne must ensure that the bridge is clear
span in design, to minimise the risk of flooding to the site due to structure blockage.
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