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Introduction

Background
AECOM Ltd has been appointed by Hertfordshire County Council to undertake a Level 1 Flood Risk Assessment (FRA) for the
proposed development at Land to the North of Little Green Lane, Croxley Green.
This Level 1 FRA is a Screening Study that has been prepared in line with the requirements set out in PPS25 Development and
Flood Risk Assessment. It is intended to:
-

review existing documents relating to drainage and flooding;

-

identify any existing flooding or surface water issues relating to the site that may warrant further consideration; and,

-

make recommendations as to whether a further Level 2 or Level 3 FRA is required.

Site Description
The development site lies to the North of Little Green Lane and to the West of Rousebarn Lane and covers a total area of
approximately 18ha.
The site is approximately rectangular in shape, with its main boundaries formed by Little Green Lane to the south. On the
southern side of Little Green Lane lie Little Green Junior School, Old Merchant Taylors’ Society Recreation Ground and an
existing residential estate. To the north-east and north-west of the site are areas of woodland, while the remainder of the site is
surrounded by agricultural land. Rousebarn Lane lies to the east of the site.
A site location plan is provided as Figure 1.
The site is currently agricultural land, within a designated Green Belt area.
Development Proposals
The need has been identified in the Three Rivers District Council area for two new 8 form of entry (FE) secondary schools.
This site is one of four potential sites within South West Hertfordshire that has the potential to support a secondary school.
The proposals have not yet progressed to a masterplanning stage, however, it is understood that the site new school would
include school buildings and associated playing fields.

1

AECOM

SW Hertfordshire Secondary Schools

Capabilities on project:
Water

2

Screening Study

The table below is based on the pro-forma provided in Appendix C of the PPS25 Practice Guide and outlines the findings of the
Level 1 FRA.
1

Development description and location

1a

What type of development is proposed and where will it be located? Include whether it is new development, an extension
to existing development or change of use etc.
The site totals 17.5ha and is located on land North of Little Green Lane and West of Rousebarn Lane in Croxley Green,
Hertfordshire. The existing land is agricultural within designated Green Belt.
It is proposed that the site may be developed as a secondary school with associated playing fields. Initial studies have
suggested that the building zone is likely to be located on the south-eastern edge of the site, covering a total area of
around 4ha. The remaining site would be allocated as playing fields, although an area to the eastern end of the site may
be given over to woodland planting. This is illustrated in a Development Principles Plan, provided as Appendix A.

1b

What is its vulnerability classification?
Based on ‘Table D.2 Flood Risk Vulnerability Classification’ in PPS25, Secondary Schools are considered ‘More
Vulnerable’.

1c

Please provide evidence that the Sequential Test and where necessary the Exception Test has been applied in the
selection of this site for this development type?
As the site is in Flood Zone 1 the Sequential and Exception Tests are not required.

2

Definition of the flood hazard

2a

What sources of flooding could affect the site? (see annex C PPS25).
The following sources of flooding have been considered:
-

Rivers – The proposed development site lies approximately 370m west of the River Gade. The EA’s Flood Maps
confirm that the site lies outside the extreme flood outline for this river, so this source has been discounted. A copy of
the flood map available on the EA’s website is provided in Appendix B.

-

Other watercourses – There are no other watercourses close to the site.

-

Sea – the site lies in South West Hertfordshire and is a significant distance inland. Therefore, this source has been
discounted.

-

Groundwater – groundwater flooding is considered in the SFRA and there is no recorded major groundwater flooding
or other flooding incidents in the vicinity of the site. We have no information regarding groundwater levels within the
site, so although groundwater flooding is unlikely due to the site elevation, it should be investigated further to rule it out
as a potential source of flooding.

-

Reservoirs, canals and other artificial sources – The site lies approximately 330m west of the Grand Union Canal
which runs adjacent to the River Gade. The SFRA confirms that following consultation with British Waterways it is
evident that there are no historical records of canal overtopping or breach (or related damages) in the area. This,
coupled with the distance of the site from the canal, has resulted in this potential source being discounted.
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2b

-

Sewers and highway drains – The SFRA, prepared by Halcrow in 2007, includes a Historical Sewer Flooding Map
showing high level sewer flooding information provided by Thames Water, provided in Appendix C. The plan does not
include details of specific sewer flooding incidents. Instead, areas are highlighted to show a low, medium or high risk of
sewer flooding. The Croxley Green site lies within a yellow area on the map, which indicates that there is an overall
medium risk of flooding from sewers. While, based on the available information, this source of flooding cannot be
discounted at this stage, it is considered unlikely due to the rural nature of the site and the surrounding topography.
This would, however, need to be confirmed by Thames Water.

-

Flooding from Land – The SFRA considers surface water flooding and there are no recording flooding incidents in the
area of the site. Flooding from land can enter a site from adjacent higher ground. Based on LiDAR topographical
survey information and Ordnance Survey data, it can be seen that the local high point is located within the site, close
to the south-western boundary. The land falls away from this point in all directions, continuing to fall beyond the site
boundary. Details of the exiting site topography can be seen in Figure 2. As such, the potential for overland flooding is
minimal.

Based on the information available, the remaining potential sources of flooding on the site north of Little Green Lane is
from the new on-site surface water drainage system and also potentially from groundwater.
For each identified source, describe how flooding would occur, with reference to any historic records wherever these are
available.
Flooding from new on-site surface water drainage system could occur due to blockage/backing up while exceedance
flows are mobilised due to storm events with return periods over and above the inlet and/or conveyance capacities of both
the on-site and off-site drainage systems.
Flooding from groundwater occurs when water levels in the ground rise above surface elevations. It is most likely to occur
in low-lying areas underlain by permeable rocks (aquifers). These may be extensive, regional aquifers, such as Chalk or
sandstone, or may be localised sands or river gravels in valley bottoms underlain by less permeable rocks. Water levels
below the ground rise during wet winter months, and fall again in the summer as water flows out into rivers. In very wet
winters, rising water levels may lead to the flooding of normally dry land, as well as reactivating flow in ‘bournes’ –
intermittent streams that only flow for part of the time, when groundwater levels are high. The Chalk shows some of the
largest seasonal variations in groundwater level, and is the most extensive source of groundwater flooding.

2c

What are the existing surface water drainage arrangements for the site?
The existing site is Greenfield (arable land) and therefore it is assumed that there is no formal piped drainage system.
Drainage is likely to be by natural infiltration and evapotranspiration.

3

Probability

3a

Which flood zone is the site within?
The whole site is within Flood Zone 1. A extract from the EA’s flood map is provided in Appendix B

3b

If there is a Strategic Flood Risk Assessment covering this site, what does it show?
A Strategic Flood Risk Assessment was carried out on behalf of Dacorum Borough Council, St Albans City & District
Council, Three Rivers District Council and Watford Borough Council, by Halcrow in August 2007. A copy of the flood map
for the Three Rivers District Council is provided in Appendix C. The flood map confirms the site to be in Flood Zone 1.

3c

What is the probability of the site flooding taking account of the contents of the SFRA and of any further site-specific
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assessment?
The overall probability of the site flooding is low.
3d

What are the existing rates and volumes of run-off generated by the site?
The existing site is Greenfield, therefore using an existing Greenfield run-off rate of approximately 5litres/second/hectare
and an overall site area of 17.5ha, the volume of run-off generated by the site is:
Approximate greenfield runoff rate = 17.5 x 5 = 87.5 l/s
More detailed calculations may be requested by the EA as and when proposals for the site progress.

4

Climate change

4a

How is flood risk at the site likely to be affected by climate change?
PPS25 gives climate change assumptions and predicts that by the period 2085 to 2115, the peak winter rainfall will have
increased by 30% above the 1990 levels. The new on-site drainage system should, therefore be designed to
accommodate this potential increase and to prevent an increase in the rate of discharge from the rate of discharge from
the site above present levels.

5

Detailed development proposals

5a

Please provide details of the development layout, referring to the relevant drawings.
At this stage, the proposed development site is being investigated for potential redevelopment as a new secondary
school. No proposed layout drawings are available. However, the Development Principles Plan, provided as Appendix A,
indicates that the south-eastern part of the site, adjacent to Little Green Lane, is likely to house the school buildings, with
the remainder of the site being set aside as playing fields and potentially new woodland.

5b

Where appropriate, demonstrate how land uses most sensitive to flood damage have been placed in areas within the site
that are at least risk of flooding.
All development will be located within Flood Zone 1.

6

Flood risk management measures

6a

How will the site be protected from flooding, including the potential impacts of climate change, over the development’s
lifetime?
The new on-site drainage system should be designed not to flood for up to and including the 1 in 30 year storm. For
events with a return period in excess of 30 years, surface flooding of open spaces such as landscaped areas or car parks
is acceptable for short periods, but the layout and landscaping of the site should aim to route water away from any
vulnerable property, and avoid creating hazards to access and egress routes. No flooding of property should occur as a
result of a 1 in 100 year + 30% climate change storm event.
The development proposals should include the use of Sustainable Drainage Systems (SUDS) where appropriate.
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7

Off site impacts

7a

How will you ensure that your proposed development and the measures to protect your site from flooding will not increase
flood risk elsewhere?
The high point of the site is at the south-eastern corner, with the land falling away in all directions. Consideration will need
to be given to how to store the 1 in 100 year + 30% climate change storm event within the confines of the site and not
impact upon the surrounding land.
For the range of annual flow rate probabilities up to and including the 1 in 100 year + 30% climate change storm event,
the developed rate of run-off into a watercourse, or other receiving water body, should be no greater than the existing rate
of run-off for the same event. The maximum permissible discharge rate should be agreed with the EA.
SUDS techniques should be employed to achieve the required runoff rates, with the final choice of SUDS features being
dependent on ground conditions. Where possible, infiltration techniques should be employed, although these are not
appropriate close to buildings and roads.

8

Residual risks

8a

What flood-related risks will remain after you have implemented the measures to protect the site from flooding?
The site can be protected from flooding from the on-site drainage system by adequate maintenance of the below ground
drainage network.

8b

How, and by whom, will these risks be managed over the lifetime of the development?
If the stormwater drainage system is likely to remain private then a mechanism should be established (such as a
maintenance company) whereby the system is adequately maintained. Should the system be offered for adoption by the
Statutory Undertaker, then its maintenance will be carried by this body.
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Conclusions and Recommendations

This Level 1 FRA has been prepared based on the requirements of PPS25. The following conclusions have been drawn:
-

-

the development site lies within Flood Zone 1;
the probability of the site flooding is low. The SFRA has no record of historic flooding in the area surrounding the site;
the main potential sources of flooding on the site are from the new on-site surface water drainage system and also potentially
from groundwater, although this is unlikley;
The development proposals should include the use of Sustainable Drainage Systems (SUDS) where appropriate.

As a result of these findings, the following recommendations can be made:
as the site lies in Flood Zone 1 and is at a low risk of flooding, a further more detailed FRA is not deemed necessary;
the post-development runoff from the site should be limited to the existing Greenfield rates, subject to agreement with the
Environment Agency;
the on-site drainage system should be designed to contain a 1 in 30 year storm in the below ground system; and,
the redeveloped area of the site should be designed such that any exceedance flows generated by the site for up to and
including a 1 in 100 year storm + 30% climate change will be contained within the site boundary so as not to increase flood
risk off site.
It is considered that a full detailed drainage design should take account of all of the recommendations above.
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Figures
Figure 1 – Site Location Plan
Figure 2 – Existing Site Topography

Appendix A
Development Principles Plan
(Vincent and Gorbing, June 2010)
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Appendix B
Environment Agency Flood Map
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River Calder
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Appendix C
Extracts from Strategic Flood Risk
Assessment (Halcrow, August 2007)

PPS25: Flood Zones Definition
Zone 1 Low Probability
Definition
This zone comprises land assessed as having a less than 1 in 1000 annual probability of
river or sea flooding in any year (<0.1%).
Appropriate uses
All uses of land are appropriate in this zone.
FRA requirements
For development proposals on sites comprising one hectare or above the vulnerability to
flooding from other sources as well as from river and sea flooding, and the potential to
increase flood risk elsewhere through the addition of hard surfaces and the effect of the
new development on surface water run-off, should be incorporated in a FRA. This need
only be brief unless the factors above or other local considerations require particular
attention. See Annex E for minimum requirements.
Policy aims
In this zone, developers and local authorities should seek opportunities to reduce the
overall level of flood risk in the area and beyond through the layout and form of the
development, and the appropriate application of sustainable drainage techniques.

Zone 2 Medium Probability
Definition
This zone comprises land assessed as having between a 1 in 100 and 1 in 1000 annual
probability of river flooding (1% - 0.1%) or between a 1 in 200 and 1 in 1000 annual
probability of sea flooding (0.5% - 0.1%) in any year.
Appropriate uses
The water-compatible, less vulnerable and more vulnerable uses of land and essential
infrastructure in Table D.2 are appropriate in this zone.
Subject to the Sequential Test being applied, the highly vulnerable uses in Table D.2 are
only appropriate in this zone if the Exception Test (see para. D.9.) is passed.
FRA requirements
All development proposals in this zone should be accompanied by a FRA. See Annex E for
minimum requirements.
Policy aims
In this zone, developers and local authorities should seek opportunities to reduce the
overall level of flood risk in the area through the layout and form of the development, and
the appropriate application of sustainable drainage techniques.

Zone 3a High Probability
Definition
This zone comprises land assessed as having a 1 in 100 or greater annual probability of
river flooding (>1%) or a 1 in 200 or greater annual probability of flooding from the sea
(>0.5%) in any year.
Appropriate uses
The water-compatible and less vulnerable uses of land in Table D.2 are appropriate in this
zone.
The highly vulnerable uses in Table D.2 should not be permitted in this zone.
The more vulnerable and essential infrastructure uses in Table D.2 should only be
permitted in this zone if the Exception Test (see para. D.9) is passed. Essential
infrastructure permitted in this zone should be designed and constructed to remain
operational and safe for users in times of flood.
FRA requirements
All development proposals in this zone should be accompanied by a FRA. See Annex E for
minimum requirements.
Policy aims
In this zone, developers and local authorities should seek opportunities to:
i. reduce the overall level of flood risk in the area through the layout and form of the
development and the appropriate application of sustainable drainage techniques;
ii. relocate existing development to land in zones with a lower probability of flooding;
and
iii. create space for flooding to occur by restoring functional floodplain and flood flow
pathways and by identifying, allocating and safeguarding open space for flood storage.

Zone 3b The Functional Floodplain
Definition
This zone comprises land where water has to flow or be stored in times of flood. SFRAs
should identify this Flood Zone (land which would flood with an annual probability of 1 in
20 (5%) or greater in any year or is designed to flood in an extreme (0.1%) flood, or at
another probability to be agreed between the LPA and the Environment Agency, including
water conveyance routes).
Appropriate uses
Only the water-compatible uses and the essential infrastructure listed in Table D.2 that has
to be there should be permitted in this zone. It should be designed and constructed to:
- remain operational and safe for users in times of flood;
- result in no net loss of floodplain storage;
- not impede water flows; and
- not increase flood risk elsewhere.
Essential infrastructure in this zone should pass the Exception Test.
FRA requirements
All development proposals in this zone should be accompanied by a FRA. See Annex E for
minimum requirements.
Policy aims
In this zone, developers and local authorities should seek opportunities to:
i. reduce the overall level of flood risk in the area through the layout and form of the
development and the appropriate application of sustainable drainage techniques; and
ii. relocate existing development to land with a lower probability of flooding.

PPS25: Flood Risk Vulnerability and Flood Zone "Compatibility"
Flood
Flood Risk
Risk
Vulnerability
Vulnerability
Classification
Classification

Essential
Essential
Infrastructure
Infrastructure

Water
Water
Compatible
Compatible

Highly
Highly
Vulnerable
Vulnerable

More
More
Vulnerable
Vulnerable

Less
Less
Vulnerable
Vulnerable

Flood Zone

Zone 1
Exception
Test
Required

Zone 2
Exception
Test
Required

Zone 3a
Zone 3b

Exception
Test
Required

Exception
Test
Required

"functional
floodplain"

: Development is appropriate
: Development should not be permitted

PPS25: Flood Risk Vulnerability Classification

0

1

2

Essential Infrastructure

- Essential transport infrastructure (including mass evacuation routes)
which has to cross the area at risk, and strategic utility
infrastructure, including electricity generating power stations and
grid and primary substations.

Highly Vulnerable

- Police stations, Ambulance stations and Fire stations and
Command Centres and telecommunications installations required
to be operational during flooding.
- Emergency dispersal points.
- Basement dwellings.
- Caravans, mobile homes and park homes intended for permanent
residential use.
- Installations requiring hazardous substances consent.19

More Vulnerable

- Hospitals.
- Residential institutions such as residential care homes, children's
homes, social services homes, prisons and hostels.
- Buildings used for: dwelling houses; student halls of residence;
drinking establishments; nightclubs; and hotels.
- Non-residential uses for health services, nurseries and educational
establishments.
- Landfill and sites used for waste management facilities for
hazardous waste.20
- Sites used for holiday or short-let caravans and camping, subject
to a specific warning and evacuation plan.

Less Vulnerable

- Buildings used for: shops; financial, professional and other services;
restaurants and cafes; hot food takeaways; offices; general
industry; storage and distribution; non-residential institutions not
included in 'more vulnerable'; and assembly and leisure.
- Land and buildings used for agriculture and forestry.
- Waste treatment (except landfill and hazardous waste facilities).
- Minerals working and processing (except for sand and gravel
working).
- Water treatment plants.
- Sewage treatment plants (if adequate pollution control measures
are in place).

Water-compatible
Development

- Flood control infrastructure.
- Water transmission infrastructure and pumping stations.
- Sewage transmission infrastructure and pumping stations.
- Sand and gravel workings.
- Docks, marinas and wharves.
- Navigation facilities.
- MOD defence installations.
- Ship building, repairing and dismantling, dockside fish processing
and refrigeration and compatible activities requiring a waterside
location.
- Water-based recreation (excluding sleeping accommodation).
- Lifeguard and coastguard stations.
- Amenity open space, nature conservation and biodiversity, outdoor
sports and recreation and essential facilities such as changing
rooms.
- Essential ancillary sleeping or residential accommodation for staff
required by uses in this category, subject to a specific warning
and evacuation plan.

kilometres
This map is reproduced from Ordnance Survey material with the permission of Ordnance Survey on behalf of the Controller of Her Majesty's Stationery Office © Crown copyright.
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil proceedings. Dacorum Borough Council. 100018935, (2007).
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