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1.	  
Introduction

AKT were commissioned to undertake a Flood Risk Assessment 

(FRA) for the proposed redevelopment of Jubilee Gardens.  The 

study is prepared in accordance with Planning Policy Statement 25: 

Development and Flood Risk (PPS 25).

Figures 1.1 and 1.2 show the existing and proposed developments.

Figure 1.1 Existing Site Figure 1.2 Proposed Base Scheme
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2.	
Requirement 
of PPS 25

2.1 Summary
This guidance states that: 

The susceptibility of land to flooding is a material ••	
planning consideration;

The Environment Agency has the lead role in providing ••	
advice on flood issues, at a strategic level and in relation 

to planning applications;

Planning decisions should apply the precautionary ••	
principle to the issue of flood risk, using a risk-based 

search sequence to avoid inappropriate development on 

undeveloped and undefended flood plains etc;

Developers should fund flood defences and warning ••	
measures required because of the development; and

Planning policies and decisions should recognise that the ••	
consideration of flood risk and its management needs to 

be applied on a whole-catchment basis and not only be 

restricted to flood plains 

With regard to PPS25, those proposing particular 

developments are responsible for:

Providing an assessment of whether any proposed ••	
development is likely to be affected by flooding and 

whether it will increase flood risk elsewhere and the 

measures proposed to deal with these effects and risks; 

and

Satisfying the local planning authority that any flood risk ••	
to the development or additional risk arising from the 

proposal will be successfully managed with the minimum 

environmental effect thus ensuring the safe development 

and secure future occupancy of the site. 

After this has been addressed, it is then the local planning 

authority’s responsibility (advised as necessary by the 

Environment Agency) to determine an application for 

planning permission after taking into account all material 

considerations, including the issue of flood risk and how it 

might be managed or mitigated. Local planning authorities 

are required to adopt a risk-based approach to proposals 

for development in flood risk areas. The assessment of risk 

should take into account:

The area liable to flooding;••	
The probability of it occurring, both now and over time;••	
The extent and standard of existing flood defences and ••	
their effectiveness over time;

The likely depth of flooding;••	
The rates of flow likely to be involved; and••	
The nature of the development proposed and the extent ••	
to which it is designed to deal with flood risk. 

Local planning authorities in conjunction with the 

Environment Agency are responsible for determining that the 

threat of flooding should be managed. This is to ensure that 

the development is and remains safe throughout its lifetime 

(i.e. it has an appropriate degree of protection) and does not 

increase flood risk elsewhere.

Following flooding in December 2000 the Environment 

Agency (EA) provided indicative flood plain maps to all 

authorities and published them on the EA website. In 

addition to these indicative maps (following a national 

programme adopted by the Agency in 1996), detailed data 

and maps for priority areas at risk are available, to provide 

precise information for building developments.

The Government looks to local planning authorities under 

PPS 25 to apply the risk-based approach to their decisions 

on development control through a sequential test. Under the test, 

sites are to be categorised under the following zones.

 Areas with little or no potential risk of flooding (annual probability 1.	
less than 0.1% for rivers, tidal & coastal) - These areas would have 

no constraints on development other than the need to ensure that 

the development does not increase run-off from the site to greater 

than that from the site in its undeveloped or presently developed 

state. For development proposals on sites within flood zone 1 

comprising one hectare or above the vulnerability to flooding from 

other sources as well as from river and the 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.

Areas with medium risk of flooding (annual probability between 2.	
1.0% - 0.1% for rivers and between 0.5% - 0.1% for tidal & coastal) 

-These areas would be suitable for most developments.

3a.	Areas with high potential risk of flooding (annual probability 

greater than 1.0% for rivers and greater than 0.5% for tidal & 

coastal). - These areas will generally be suitable for residential, 

commercial and industrial uses, provided there are adequate flood 

defences in place, that ensure  buildings are designed to resist 

flooding, there are suitable warning and evacuation procedures 

in place and the new development does not add to flood risk 

downstream.

3b.	Areas at highest risk from flooding (including those areas behind 

defences that offer a standard of defence less than 1% for 

rivers and less than 0.5% for tidal & coastal or where there is a 

significant risk that failure could lead to rapid inundation by fast 

flowing water) - These areas may be suitable for recreation, sport 

and conservation use.
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3.	 
Site 
Description

The site location is shown in Figures 3.1 and 3.2.  The site 

occupies an area of approximately 16,200 m2 at Ordnance 

Survey Grid Reference TQ306799 and is located on the 

southern bank of the River Thames adjacent to the London 

Eye.  The site is relatively flat with a gentle slope from 

Queens Walk (adjacent to the River Thames) down to 

Belvedere Road.

At present, the site is occupied by Jubilee Gardens – a grassed 

park area with a few trees and a children’s playground.

Access to the site is currently available to pedestrians on all 

four sides of the park.

Figure 3.1 Site location

Figure 3.2 Site location
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4.	 
Proposed 
development

It is proposed to redevelop the site but it will remain as a 

public park.  New footpaths, trees, lawns, planting beds and 

contouring will be created changing the appearance of the 

area but not its use.

Refer to Figures 4.1 and 4.2 for the proposed site layouts.

Figure 4.1 Proposed Base Scheme Figure 4.2 Proposed Tree Plan
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5.	Flood Risk 
Assessment

5.1	 
Flood Risk from 
Watercourses
The Environment Agency Indicative Flood Map for the area 

shows that the site is located within an area benefitting 

from flood defences i.e. if the defences were not there, these 

areas would be flooded in the event of a river flood with 

a 1 per cent (1 in 100) chance of happening each year or a 

flood from the sea with a 0.5 per cent (1 in 200) chance of 

happening each year. 

However, flood defences do not completely remove the 

chance of flooding and can be overtopped or fail in extreme 

weather conditions.  Sections 5.2 and 5.3 of this report 

consider the impact to the site of there were to be a breach 

of the flood defences in this area.

5.2	  
Sequential Test
From Table D.2 of Planning Policy Statement 25 (PPS 25) 

the development can be considered as a “Water-compatible 

Development” as it is amenity open space.

From Table D.3 of PPS 25, a water-compatible development 

would be suitable in this location (even if the flood defences 

were not there).  Therefore, the proposed land use is 

appropriate for the site location.

Figure 5.1: Environment Agency Indicative Flood Map Table D.2: Flood Risk Vulnerability Classification Table D.3: Flood Risk Vulnerability and Flood Zone “Compatibility”

 

SITE 
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5.3	  
Flood Risk from 
Flood Defence 
Breach
Drawing C-500 (located in Appendix A) shows the flood flow 

routes that would occur should a breach or overtopping of 

the flood defence wall occur adjacent to the site.

Based on the level on top of the existing wall, the flood 

level for overtopping would be approximately 5.50m AOD.  

From drawing C-500 it can be seen that this would result in 

approximately 200mm depth of flooding immediately in front 

of the site on Queens Walk.  This flooding would encroach 

approximately 15m into the park at the north west entrance 

and approximately 5m at the west entrance.  The slope on 

the access ramps and the kerb / edging details to the paths 

will prevent the flooding from reaching further into the park 

or spilling over on to the adjacent lawn areas.

The area in front of Jubilee Gardens is located at a localised 

high point along Queens Walk and, due to the existing levels, 

flood water would flow both north and south from this point.  

To the north, water would flow along Queens Walk away from 

the site and would find it’s way into Hungerford car park 

which provides a low point of approximately 3.20m AOD.  Due 

to the depth and size of the car park, in a breach event it will 

become a large storage area for flood water.  

Although there is a potential flow path from the car park 

on to Belvedere Road this would require the flood water to 

reach a depth of 800mm within the car park before it would 

overtop into Belvedere Road.  Furthermore, for the flood 

water to then enter the site from Belvedere Road it would 

then need to rise a further 1m giving a total floodwater depth 

of 1.8m within Hungerford car park which is not considered to 

be a realistic scenario and, if it were to occur, the park would 

have been evacuated long before the flood water reached 

this height.

To the south, water would flow away from the site and 

towards the London Eye and County Hall.

From drawing C-500 it can be seen that there are two 

safe, dry evacuation routes from the park on to Belvedere 

Road – one to the east entrance and one to the south east 

entrance – which would allow pedestrians to leave the park 

even if Queens Walk were to be flooded.  We would therefore 

conclude that even under a breach or overtopping of the 

flood defences the risk of flooding to the site is low and safe, 

dry egress can be provided to pedestrians within the park.

5.4	  
Flood Risk from 
Groundwater
Groundwater was not encountered in the site investigations 

carried out and so it is believed that there is no risk to the 

site from the groundwater table.

As there will be a significant area of grass and soft 

landscaping in the proposed development along with a re-

contouring of the surface it is proposed to provide a series of 

land drains across the site in order to prevent waterlogging 

of the subsoil and therefore remove any risk of flooding.  It is 

proposed to connect these land drains to the irrigation tank 

in order to minimise the need for mains water and effectively 

creating a “closed loop” system.

5.5 Flood Risk 
from Sewers
There is a combined sewer located in Belvedere Road to the 

east of the site.  However, the level of Belvedere Road will 

be considerably below the finished level of the park (5.00m 

AOD at the top of the entrance ramp into the park compared 

with 4.00m AOD on Belvedere Road) and so the site is not 

believed to be at risk from flooding due to sewers.

Figure 5.2 shows the Thames Water sewer records for the 

site.

Figure 5.2: Thames Water record drawing
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6.0	  
Run-off 
Assessment

6.1	 
Existing site run-off
The existing park does not have a formal drainage system 

and so it is assumed that, at present, there is no surface 

water discharged from the site to the public sewers and that 

all surface water discharges directly to the ground.

. 

6.2	  
Proposed site run-
off
The new paths being constructed within the park will be 

constructed of impermeable material and so will require 

drainage to be put in place.  Gullies and channel drains will 

be used to collect the runoff from these surfaces and will 

connect into the land drainage system

Thames Water have been approached with regard to 

discharging this surface water to the public sewer in 

Belvedere Road and they have advised that this will not be 

acceptable approach.

The site investigation works carried out to date confirm that 

the subsoils are heavy clay and there are also a significant 

number of buried obstructions remaining from Contractor’s 

compounds during the construction of the Jubilee Line, etc. 

and so there is no infiltration potential on the site.

Therefore, the only remaining option for draining the site is 

to create an outfall to the River Thames. There are a number 

of existing outfalls along this stretch of the Thames wall 

and so, in the first instance, the re-use of one of these will 

be investigated.  Failing that, a new outfall would have to be 

constructed.

It is anticipated that the Environment Agency will require the 

discharge to be limited to greenfield runoff rate which has 

been calculated as 14.7 litres/sec for the 1 in 100 year (plus 

30% allowance for climate change) event.  This would require 

a maximum of 198m3 of storage volume within the land 

drainage system.

Drawing C-100 in Appendix B shows the indicative layout of 

the surface water drainage proposals.  Based on this layout, 

there is 1080m of land drain with an average storage depth 

of 1.5m, a width of 0.6m and 30% porosity.  Therefore, the 

available storage in the system is:

1080m x 1.5m x 0.6m x 0.3 = 290m3 

This is more than sufficient to store the 190m3 required for 

the attenuated flow,

6.3	  
Tide lock of 
proposed outfall
The second consideration for calculating the required storage 

volume is the possibility of the outfall to the River Thames 

becoming tide locked.

The outfall lies approximately at the mid-point of the tidal 

range.  Therefore, assuming a six hour period where the 

outfall cannot discharge and using the 1 in 100 year, six hour 

storm design rainfall of 78.3mm (as calculated using the FEH 

software) this gives a required storage volume of:

3200m2 x 0.0783m = 250m3

which compared with the available storage calculated above 

shows that there is more than sufficient storage volume 

during times of tide lock.  In fact, there is sufficient storage 

for a significantly longer period of tide lock than six hours.
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7.	  
Conclusion and  
recommendations

In accordance with PPS 25, we would categorise this site ••	
as within Flood Zone 3a - an area benefitting from flood 

defences.  These areas are suitable for “water-compatible” 

developments such as the proposed park.

In the event of a breach or overtopping of these flood ••	
defences, flood water would be prevented from entering 

the park due to the levels on the access ramps and kerbs 

at the two western site entrances.

Due to the existing levels on Queens Walk, floodwater ••	
flows would naturally flow away from the site entrances 

towards Hungerford car park to the north and the London 

Eye to the south.

In the event of a breach or overtopping of the flood ••	
defences two safe, dry evacuation routes are available 

from the park to Belvedere Road.

The site is considered to be at low risk of flooding from ••	
groundwater and sewers.

Therefore the proposed redevelopment has an acceptable ••	
flood risk within the terms and requirement of PPS 25.  
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Appendix a
Flood Water Flowpaths
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Appendix B
Proposed Drainage Layout
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Appendix C
Greenfield Runoff Calculations


