
 
London Organising Committee of the  
Olympic Games and Paralympic Games Ltd 

Eton Dorney Rowing Lake and the Associated Transport 
Hub Flood Risk Assessment 

October 2010 
 

 

 

  

 

Flood Risk Assessment for the London 2012 Rowing, 
Paralympic Rowing and Canoe Sprint events at Eton 
Dorney



E T O N  D O R N E Y  R O W I N G  L A K E  

L E V E L  3  F L O O D  R I S K  A S S E S S M E N T  

 
 

October 2010    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This report is the copyright of LOCOG and is for the sole use of the person/organisation to 
whom it is addressed. It may not be used or referred to in whole or in part by anyone else 
without the express agreement of LOCOG. LOCOG do not accept liability for any loss or 
damage arising from any unauthorised use of this report. 



E T O N  D O R N E Y  R O W I N G  L A K E  

L E V E L  3  F L O O D  R I S K  A S S E S S M E N T  

 
 

October 2010    

Contents 

1 EXECUTIVE SUMMARY....................................................................................... 1 

2 INTRODUCTION .................................................................................................. 4 

2.1 Project Site Location .................................................................................. 4 
2.2 Development Proposals ............................................................................. 6 
2.3 Scope of FRA ............................................................................................ 7 

3 PLANNING POLICY STATEMENT 25................................................................... 8 

3.1 Flood Zone Definition ................................................................................. 8 
3.2 Sequential Test........................................................................................ 12 
3.3 Exception Test ......................................................................................... 13 

4 SOURCE OF FLOOD RISK ................................................................................ 14 

4.1 Historical Events ...................................................................................... 14 
4.2 Fluvial Sources ........................................................................................ 15 
4.3 Surface Water Sources ............................................................................ 20 
4.4 Groundwater Sources .............................................................................. 21 
4.5 Other Sources ......................................................................................... 28 
4.6 Climate Change ....................................................................................... 29 

5 ADDITIONAL CONSIDERATIONS...................................................................... 30 

5.1 Evacuation Plan....................................................................................... 30 
5.2 Works Consents ...................................................................................... 30 

6 CONCLUSIONS AND RECOMMENDATIONS .................................................... 31 

6.1 Conclusions ............................................................................................. 31 
6.2 Recommendations ................................................................................... 33 

7 REFERENCES ................................................................................................... 35 

8 APPENDICES .................................................................................................... 36 

 



E T O N  D O R N E Y  R O W I N G  L A K E  

L E V E L  3  F L O O D  R I S K  A S S E S S M E N T  

 
 

October 2010    

Glossary 
Term Definition 

AEP Annual Exceedance Probability 

CFMP Catchment Flood Management Plan 

FRA Site specific Flood Risk Assessment 

IOC International Olympic Committee 

LOCOG London Organising Committee of the Olympic Games and Paralympic 
Games 

2012 
Games 

London 2012 Olympic Games and Paralympic Games 

ODA Olympic Delivery Authority 

PPS25 Planning Policy Statement 25: Development and Flood Risk 

SFRA Strategic Flood Risk Assessment 

SuDs Sustainable Drainage Systems 

SWMP Surface Water Management Plan 

WCS Water Cycle Study 

 

Annual Exceedance Probability (AEP) 

The severity of the events discussed in this document are defined as Annual Exceedance 
Probabilities (AEP), the table below provides a summary of AEP and corresponding 
Return Periods. 

The AEP is the probability that there will be an event exceeding a particular severity in any 
one year.  The Return Period is the average duration (in years) between events of a 
particular severity. 

 

Annual Exceedance Probability Return Period 

20% 1 in 5yrs 

10% 1 in 10yrs 

4% 1 in 25yrs 

3.3% 1 in 30yrs 
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Annual Exceedance Probability Return Period 

2% 1 in 50yrs 

1.33% 1 in 75yrs 

1% 1 in 100yrs 

0.5% 1 in 200yrs 

0.4% 1 in 250yrs 

0.1% 1 in 1000yrs 
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1 E xec utive S ummary 

 
1.1.1 Atkins has been commissioned by the London Organising Committee of the 

Olympic and Paralympic Games (LOCOG) and the Olympic Delivery Authority 
(ODA) to produce this Level 3 Flood Risk Assessment for the proposed 
temporary and permanent development at the Eton Dorney Rowing Lake and the 
Windsor Racecourse. The proposed development is to allow the project site to 
host the Rowing and Canoe Sprint events for the London 2012 Olympic Games 
and Paralympic Games (the 2012 Games).   

1.1.2 The majority of the proposed development is classed as ‘Water Compatible’ in 
accordance with Planning Policy Statement 25: Development and Flood Risk 
(PPS25), which is the overarching national policy document in relation to 
development flood risk.  The exception to which is the proposed camping facility 
(for staff that have a requirement to be close to the proposed venue) that would 
be classed as ‘More Vulnerable’. 

1.1.3 The project site (see Appendix A) spans two district councils and one county 
authority and due to the nature of the development; five separate planning 
applications will be submitted for the proposed development.  For ease of 
reference, this FRA splits various sections into three sub-divisions, the Eton 
Dorney Rowing Lake (including the Paralympic Transport Hub), the Olympic 
Transport Hub at Windsor racecourse and the temporary pedestrian river 
crossing and the south east corner at Eton Dorney Lake.   

1.1.4 The majority of the proposed development will be temporary in nature and will 
only be located on site during the set up, competition and removal phases of the 
2012 Games. This will in total account to a period of no more than nine months 
in the year 2012. The exception is the improvement work to the tow path which 
will be permanent. 

1.1.5 In accordance with PPS25 flood risk from all sources needs to be addressed.  
Information for this FRA has been provided by the Environment Agency (see 
Appendix B) and the relevant Strategic Flood Risk Assessment (SFRA) has been 
utilised. 

1.1.6 Fluvial flood risk arising from the River Thames poses the greatest risk to the 
project site. Significant flooding to the project site from this source has occurred 
in the past (see Appendix C). The entire site is located within the Environment 
Agency Flood Zone 2 and thus is at risk of flooding during the 0.1% Annual 
Exceedance Probability (AEP) event. Large areas of the site are also located 
within Flood Zone 3, particularly the Olympic Transport Hub and the temporary 
pedestrian river crossing. These areas would be inundated during the 1% AEP 
event. Flood outlines have also been provided for the 5% and 20% AEP events, 
which illustrate that a large proportion of the Olympic Transport Hub and the 
temporary pedestrian river crossing would be inundated during the 5% AEP 
event. During the 20% AEP events only two small areas would be inundated, the 
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most significant of which is the northern access to the pedestrian river crossing 
and the athletes’ rest area. The increase in fluvial flood risk as a result of the 
development will be insignificant; this includes a negligible impact of the 
temporary river crossing on impeding flood flows and reducing floodplain 
storage.  

1.1.7 Currently there is a low risk of surface water flooding to the project site.  
Management techniques will ensure that the temporary development will mimic 
the natural drainage flow across the project site. This will involve runoff to the 
existing drainage points. In special circumstances (such as large tents) gutters, 
downpipes and perforate pipes will be utilised to diffuse the outfall at ground 
level. The result of which is that the proposed development will not increase 
flood risk to the project site or surrounding areas. 

1.1.8 Groundwater flood risk is closely linked to fluvial flood risk due to the hydraulic 
connection between water levels in the River Thames and the permeable nature 
of the superficial deposits underlying the project site. This means there is a risk 
to the site from groundwater flooding during high water levels within the River 
Thames and the evacuation plan for the venue should take account of this. 

1.1.9 There are no other sources of flood risk that pose a risk to the project site.  

1.1.10 The temporary nature of the development determines that climate change does 
not need to be considered for this development.   

1.1.11 The perimeter fencing is to be constructed primarily of open wire meshing 
fencing, with intermittent supporting concrete blocks. This type of fencing is 
suitable for the proposed development as it would pose a minimal impact on 
impeding flood water in comparison to other fencing options. It is likely that the 
reduction of floodplain storage as a result of this type of fencing would be 
negligible.. 

1.1.12 Several recommendations have been made as a result of this Level 3 FRA.   

1.1.13 It is assumed that a general emergency evacuation plan will be produced for the 
venue for use during the set up, competition and removal phases of the 
development. It is necessary that during the preparation of this emergency plan 
flood risk is considered both in general for the development and for the proposed 
staff camping facility. This should include the consideration of agreeing trigger 
levels with the Environment Agency (either specific trigger levels for the site, or 
the existing Environment Agency triggers, e.g. the flood watch or flood warning 
levels) and setting up appropriate dissemination methods for the flood warning 
for the site.  

1.1.14 Large proportions of the site, particularly the Olympic Transport Hub would be 
inundated during the 5% AEP event. Flooding at this return period would cause 
significant problems for the Rowing and Canoeing events at this site, particularly 
in relation to pedestrian movement around the site and operation of essential 
facilities, which may become inoperable in such events.  
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1.1.15 During the 20% AEP event, only small proportions of the project site would be 
inundated (as shown in Appendix D), which are limited to the northern access to 
the pedestrian river crossing and the athletes rest area. During such an event, 
problems to the affected areas would be minimal (based on flood levels) and 
measures could be put in place to mitigate against flooding at this return period. 
It is therefore recommended that consideration is given to providing mitigation 
measures, for example a temporary raised walkway to the northern access of the 
pedestrian river crossing. 

1.1.16 The generators are classed as ‘Water Compatible’ in line with PPS25. These 
generators will be situated on plinths of 30-40cm and the engines are above this. 
Flooding above this level will result in the generators being inoperable, although 
if widespread flooding of the site occurs and the site is out of action, the 
generators will not be required. 

1.1.17 The works to the project site are located in proximity to the River Thames such 
that consents under Section 109 of the Water Resources Act 1991 and the 
Environment Agency regional Byelaws are required prior to commencement of 
works. The Environment Agency has stated that they would require separate 
consent applications for the temporary and permanent works.  At the time of 
writing the applications for consent have not been submitted, however it is 
recommended that these applications are submitted at the earliest possible 
opportunity.   

1.1.18 The elements of the proposed development classified as ‘Water Compatible’ (i.e. 
to the Eton Dorney Rowing Lake site, the development of the bridge and of the 
Olympic Transport Hub) are suitable for the project site.  This is based on the 
vulnerability classification of the development in line with PPS25 and the location 
of the project site within the Flood Zones.  The proposed staff camping facilities 
are classified as ‘More Vulnerable’ and are located within Flood Zone 3b. 
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2 Introduction 

 
2.1.1 This Flood Risk Assessment (FRA) is prepared on behalf of the London 

Organising Committee of the Olympic and Paralympic Games (LOCOG) and the 
Olympic Delivery Authority (ODA). This FRA is submitted in support of the 
planning applications for the Eton Dorney Olympic and Paralympic venue, which 
will host Olympic Rowing and Canoe Sprint events and Paralympic Rowing 
events. 

2.1.2 Due to the location of the development within an area of fluvial flood risk and that 
the site covers an area greater than 1 hectare, a FRA is required in line with 
current policy, Planning Policy Statement 25: Development and Flood Risk 
(PPS25) (Communities and Local Government, 2010).  The high level of detail 
required to assess the suitability of the development in terms of flood risk is 
outlined in this Level 3 FRA.   

2.1.3 This FRA provides a detailed assessment of current flood risk to the site, and the 
potential increase in flood risk to the site and surrounding areas as a result of the 
development.   

2.1 Project Site Location 

2.1.4 The project site is located to the west of London, south of the M4 between 
Maidenhead and Windsor, and is split by the River Thames. The Eton Dorney 
venue falls within the administrative boundaries of two Local Authorities, namely 
South Bucks District Council and Royal Borough of Windsor and Maidenhead. 
The site also falls within the boundaries of Buckinghamshire County Council.  
For the purposes of these planning applications, the venue comprises Dorney 
Lake, Windsor Racecourse and the River Thames as the three principal 
components.  

2.1.5 This submission consists of five planning applications which comprise the 
following 

− Planning application for the Temporary Pedestrian River Crossing, 
submitted to South Bucks District Council; 

− Planning application for the Temporary Pedestrian River Crossing, 
submitted to Royal Borough of Windsor and Maidenhead; 

− Planning application for the Olympic Transport Hub at Windsor 
Racecourse, submitted to Royal Borough of Windsor and Maidenhead; 

− Planning application for Eton Dorney Rowing Lake (including the 
Paralympic Transport Hub) overlay, submitted to South Bucks District 
Council; and 

− Planning application for the Variation of Condition 15 of planning 
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permission SBD/8201/05 to Buckinghamshire County Council. 

2.1.6 The full descriptions of development for the individual applications are set out 
within the supporting Planning Statement and on the relevant planning 
application forms.   

2.1.7 This FRA relates to the Eton Dorney venue and has been prepared for 
submission in support of each of the individual planning applications.  

2.1.8 On 6 July 2005 the International Olympic Committee (IOC) awarded the 2012 
Olympic and Paralympic Games (“2012 Games”) to London. The ODA is the 
public body responsible for developing and building the new venues and 
infrastructure for the 2012 Games and LOCOG is responsible for preparing and 
staging the Games, including the temporary venues and overlay.  

2.1.9 Eton Dorney was selected as the venue for Olympic Rowing and Canoe Sprint 
events and Paralympic Rowing Events, as part of the “London Bid” for the 
Games.  

2.1.10 London 2012 is required to apply for planning permission for operations and 
changes in use of land for the London 2012 Olympics and Paralympic events 
that constitute development requiring planning permission.  

2.1.11 Within various sections of this FRA, the development has been split into three 
sub-divisions, in line with the three principal components, to allow easy reference 
for each of the planning applications. The three sub-divisions are as follows: 

− The works at Eton Dorney Rowing Lake, including the work surrounding it, 
such as the Paralympic Transport Hub, are located to the north of the River 
Thames.  This site falls within South Bucks District; 

− The works at Windsor Racecourse, including the development of the 
Olympic Transport Hub. This site is located to the south of the River 
Thames and falls within the Royal Borough of Windsor and Maidenhead; 
and  

− In order to connect the two sites a temporary pedestrian river crossing is 
required over the River Thames. This is the third aspect of the 
development, with the northern extent of the crossing situated in South 
Bucks District Council and the southern extent of the crossing within the 
Royal Borough of Windsor and Maidenhead. 

2.1.12 The development location can be seen in Figure 2-1; further details are given in 
Appendix A.   
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Figure 2.1 – Development Location 

2.2 Development Proposals 

2.1.13 Dorney Lake was selected, during the London Bid preparation for the 2012 
Games, as the venue for the Olympic Rowing and Canoe Sprint and Paralympic 
Rowing Events. The venue has been approved and endorsed by the Fédération 
Internationale des Sociétés d’Aviron (FISA), British Rowing and the International 
Canoe Federation (ICF) and the British Canoe Union as being technically 
compliant for this event, meeting the requirements for the 2012 Games.   

2.1.14 The proposed development comprises the temporary buildings and structures 
required to stage the events (hereafter referred to as ‘event facilities’) at Dorney 
Lake and on Windsor Racecourse including a temporary pedestrian river 
crossing to connect the two sites. It also includes improvements to the towpaths 
along the River Thames to facilitate canoe sprint training during the 2012 
Games. The development will also include the transport facilities for use during 
the Paralympic Games to the north west of Dorney Lake, namely the Paralympic 
Transport Hub. The proposed development will comprise the following phases: 
installation of event facilities (‘set up phase’); their use (‘competition phase’); 
dismantling of event facilities (‘removal phase’); and reinstatement of the project 
site (‘reinstatement phase’). 

2.1.15 With the exception of towpath improvements along the River Thames, there will 
be no new permanent infrastructure and all event facilities will be removed after 
completion of the events. The event facilities required for the Canoe Sprint Test 
Event in 2011 will be removed after that event, except for one or two modular 



E T O N  D O R N E Y  R O W I N G  L A K E  

L E V E L  3  F L O O D  R I S K  A S S E S S M E N T  

 
 

October 2010   Page 7 

buildings associated with technology which may remain in place. Certain facilities 
required to support the events will not be undertaken at the project site and are 
therefore excluded from the planning application. These include athlete 
accommodation, which will be at the Royal Holloway University, and park and 
ride sites. The scheme in question will provide the necessary facilities for rowing 
and canoeing events, alongside facilities to accommodate spectators and 
additional facilities such as transport and access, refreshments, restrooms, 
training areas, media facilities etc.   

2.1.16 Detailed development plans for the site are included within Appendix A, and the 
development proposals at each of the three locations are outlined in the following 
sub sections.   

2.3 Scope of FRA   

2.1.17 The Level 3 FRA (Detailed Study) is to provide a thorough assessment of flood 
risk. This includes the quantitative assessment of changes in flood risk to the site 
and surrounding areas as a result of the development. The scope of a FRA in 
line with PPS25 includes sources of information such as Strategic Flood Risk 
Assessments (SFRAs), Environment Agency flood mapping and standing advice, 
Surface Water Management Plans (SWMPs), Water Cycle Studies (WCS) and 
Catchment Flood Management Plans (CFMPs).   

2.1.18 For the purposes of this FRA, information has been taken from sources including 
the South Bucks District Council SFRA (South Bucks, 2008) hereafter referred to 
as the South Bucks SFRA, and the Royal Borough of Windsor and Maidenhead 
SFRA (Royal Borough of Windsor and Maidenhead 2009). In addition the 
Thames CFMP (Environment Agency, 2008) has been used to inform this FRA.  
There are no WCSs or SWMPs that cover the project site. In addition, the scope 
of this FRA includes consultation with the Environment Agency (Appendix B) and 
potential hydraulic modelling. 

2.1.19  South Bucks District Council and Royal Borough of Windsor and Maidenhead 
were contacted in reference to the provision of data for the FRA. Telephone 
correspondence with South Bucks District Council and the Royal Borough of 
Windsor and Maidenhead took place on 23 August 2010. Neither council was 
able to provide any additional information in relation to flood risk beyond that 
already included within the SFRAs.   
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3 P lanning P olic y S tatement 25 

3.1.1 PPS25 (Communities and Local Government, 2010), as the overarching 
document in relation to development and flood risk was updated in March 2010 
and sets out the Government’s policy on development relating to flood risk.  The 
aim of PPS25 is to ensure that new development is not at an unacceptable risk 
of flooding by steering development to areas at lowest risk.  Where development 
is unavoidable in areas at risk from flooding PPS25 ensures that the 
development is safe without increasing flood risk elsewhere and where possible 
reducing flood risk overall. 

3.1.2 In accordance with PPS25 proposed development sites greater than 1 hectare 
and those which fall within either Flood Zone 2 or 3 require the submission of a 
FRA with the planning application. The proposed development covers an area of 
244ha in total when considering all the sites for which planning permission is 
sought. This includes Dorney Lake (182ha) and Windsor Racecourse (62ha) and 
spans Flood Zones 1, 2 and 3 according to the Environment Agency flood map. 
A FRA is therefore required in line with PPS25.   

3.1 Flood Zone Definition 

3.1.3 PPS25 (Communities and Local Government 2010) outlines four Flood Zone 
classifications of which three have been utilised by the Environment Agency in 
the creation of their Flood Map. These Flood Zones should be used in 
determining the appropriateness of proposed development uses when 
considering flood risk through the application of the Sequential Test. They 
represent flooding without flood defences in place. 

3.1.4 The Flood Zones are defined as: 

− Flood Zone 1 – Areas with a ‘Low Probability’ of flooding and where the 
annual probability of flooding is lower than 0.1% for either fluvial or sea 
flooding.  PPS25 imposes no constraints upon the type of development 
within Flood Zone 1; 
 

− Flood Zone 2 – Areas with a ‘Medium Probability’ of flooding and where 
the annual probability of flooding is between 0.1% and 1.0% for fluvial 
flooding or between 0.5% and 0.1% for sea flooding. PPS25 
recommends that Flood Zone 2 is suitable for most types of development 
with the exception of ‘Highly Vulnerable’ (see Table 3-1) land uses; and 

 
− Flood Zone 3 – Areas with a ‘High Probability’ of flooding and where the 

annual probability of flooding is 1.0% or greater for fluvial flooding or 
0.5% or greater for sea flooding. PPS25 recommends that appropriate 
development is based upon a further classification of Flood Zone 3 into 
3a High Probability and 3b functional floodplain (where water has to flow 
or be stored in times of flood). 

 
3.1.5 According to PPS25 the majority of the proposed development is ‘Water 
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Compatible’ (see highlighted cells and bold text in Table 3-1). However this is on 
the assumption that neither the Olympic nor the Paralympic Transport Hubs will 
act as a mass evacuation route. These classifications are based on Table D2: 
Flood Risk Vulnerability Classification, within Annex D of PPS25 and is included 
within this FRA as Table 3-1.  The majority of the development is located within 
Flood Zone 3, with the remainder of the site being located within Flood Zone 2 
(see Appendix D). 

3.1.6 The exception to which is the proposed staff camping facilities that would be 
classed as ‘More Vulnerable’ and are located fully within Flood Zone 3 (see 
Appendix D).  

 

Land Use 
Vulnerability 

Type of Development 

Essential 
Infrastructure 

Essential transport infrastructure (including mass evacuation 
routes) which has to cross the area at risk; 

Essential utility infrastructure, which has to be located in a 
flood risk area for operational reasons, including electricity 
generating power stations and grid and primary substations; 
and water treatment works that need to remain operational in 
times of flood; and 

Wind turbines. 

Highly Vulnerable Police Stations, Ambulance Stations, and Fire Stations, 
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; and 

Installations requiring hazardous substances consent. 
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Land Use 
Vulnerability 

Type of Development 

More Vulnerable Hospitals; 

Residential institutions such as 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; and 

Sites used for holiday or short let caravans and camping, 
subject to specific warning and evacuation plans. 

Less Vulnerable Police Stations, Ambulance Stations and Fire Stations which 
are not required to be operational during flooding; 

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 for landfill and hazardous waste 
facilities); 

Minerals working and processing (except for sand and gravel 
working 

Water treatment plants which do not need to remain 
operational during times of flood; and 

Sewage treatment plants (if adequate pollution control 
measures in place). 
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Land Use 
Vulnerability 

Type of Development 

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 installations; 

Shipbuilding, repairing and dismantling, dockside fish 
processing and refrigeration and compatible activities 
requiring a waterside location; 

Water based recreation (excluding sleeping 
accommodation); 

Lifeguard and coastguard operations; 

Amenity open space, nature conservation and biodiversity, 
outdoor sports and recreation and essential facilities 
such as changing rooms; and 

Essential ancillary sleeping or residential accommodation for 
staff required by uses in this category, subject to specific 
warning and evacuation plans. 

Table 3-1 - Flood Risk Vulnerability Classification (based on Table D2 of PPS 25) 
 

3.1.7 Table 3-2 demonstrates if development, based on the vulnerability classification 
shown in Table 3-1 is suitable, unsuitable and when the Exception Test is 
required for its proposed location.  
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Flood Risk 

Vulnerability 

Classification (see 

Table D2 of PPS25) 

Essential 

Infrastructure 

Water 

Compatible 

Highly 

Vulnerable 

More 

Vulnerable 

Less 

Vulnerable 
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Zone1 

Low 
Probability 

     

 

Zone2  

Medium 
Probability 

  Exception 
Test 
required 

  

Zone 3a 

High 
Probability 

Exception 
Test required 

 

 

x Exception 
Test 
required 

 

Zone 3b 
‘Functional 
Floodplain’ 

Exception 
Test required 

 x x x 

 Development is appropriate 
x Development should not be permitted 

Table 3-2 - Appropriate Development for each Flood Zone (based on Table D3 of 
PPS 25) 

3.2 Sequential Test 

3.1.8 PPS25 states that the Sequential Test should be carried out when allocating land 
for development to demonstrate that there are no sites available for development 
in areas that are at a lower risk from flooding from all sources.   

3.1.9 When an area is at risk from either fluvial or coastal flooding, then development 
should be allocated (where possible) outside Flood Zones 2 and 3. However, if 
there are no reasonable sites for development within Flood Zone 1 then 
depending upon flood vulnerability, proposed development sites could be 
allocated in Flood Zones 2 or 3. The Sequential Test should be based on flood 
risk maps provided in a SFRA in preference to the Environment Agency Flood 
Zone mapping. 

3.1.10 The ‘Water Compatible’ nature of the development is such that it would be 
suitable for sites within any Flood Zone. There are no other sites that would be 
suitable for the proposed development, as it is necessary that the 2012 Games 
are hosted as close to London as feasibly possible. With the exception of the 
Eton Dorney rowing lake, the closest site to London is located in Nottingham.  
However the National Water Sports Centre in Nottingham is also located within 
Flood Zone 3. Therefore it is proposed that the Sequential Test is satisfied 
because the project site is the most suitable site for the proposed development. 
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3.1.11 The proposed location for the staff camping facilities is within Flood Zone 3b. 
This site has been used for a number of years as staff camping facilities during 
various events that have occurred at the racecourse. There are no known 
records that state flooding has occurred to the proposed staff camping facilities 
when they have been in operation. In addition, the proposed site provides easy 
access to camping related facilities such as a fresh water supply. The ODA has 
stated that the proposed location for the camping facilities is the only one 
suitable for the purposes of the Rowing and Canoeing Events for the 2012 
Games at this site.   

3.3 Exception Test 

3.1.12 Occasionally, it is not possible to locate development in areas that are at the 
lowest risk of flooding through the Sequential Test.  In certain circumstances the 
Exception Test could be carried out, which, if passed will allow development to 
go ahead.  Table 3-2 in this FRA is taken from table D.3 in PPS25 and outlines 
where development is appropriate, not appropriate and when an Exception Test 
must be carried out depending upon the vulnerability of the proposed 
development. 

3.1.13 The proposal is classified as ‘Water Compatible’ and according to PPS25 the 
development is suitable for the proposed location, without the need of an 
Exception Test. This is because development classed as ‘Water Compatible’ is 
suitable for any Flood Zone (see Table 3-2).   

3.1.14 The exception to this is the proposed staff camping facilities which are classed 
as ‘More Vulnerable’ and are located within Flood Zone 3b, therefore 
development of this type would not normally be permitted.  However the 
proposals are for temporary development residing on the site for approximately 3 
weeks.  The risk of a flood event occurring during this relatively short period 
needs to be considered alongside the merits of siting the facilities in this location 
and in conjunction with appropriate mitigation measures.   
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4 S ourc e of F lood R is k 

4.1.1 In accordance with PPS25 all sources of flood risk need to be assessed within a 
FRA. This section outlines the sources of flood risk to the site and provides a 
quantitative assessment of the level of flood risk to the project site from each 
source. This provides evidence as to the suitability of the proposed development 
in terms of flood risk factors. For ease of reference when appraising the planning 
applications and as outlined in Section 2, the development proposals have been 
divided into the three sub-sections for the purposes of this FRA report. This 
section has been divided in places to outline flood risk which is specific to each 
of the sites. 

4.1 Historical Events  

4.1.2 Information in relation to historical flood events has been provided by the 
Environment Agency.  This information takes the form of historical flood mapping 
for five events which occurred in 1947, 1974, 1990, 2000 and 2003. The 
mapping provided in Appendix C illustrates the extent of proposed development 
in relation to these historical events. Inundation to each of the sub sections of 
development have been outlined as follows: 

a) The Eton Dorney Rowing Lake. The existing rowing lake was significantly 
inundated during the 1947, 1974 and 1990 events, to a lesser extent 
during the 2000 event and was not affected during the 2003 event;  

b) The Olympic Transport Hub. The proposed site for the Olympic Transport 
Hub was inundated during all five events, but to the greatest extent during 
1947, 1974 and 1990; and  

c) The Pedestrian River Crossing. The proposed location for the crossing 
was inundated during the 1947, 1974 and 1990 events, but was not affect 
during the 2000 or 2003 events. 

4.1.3 In addition the South Bucks SFRA (South Bucks, 2008) and the Windsor and 
Maidenhead SFRA (Windsor and Maidenhead, 2009) have been utilised to 
provide additional information on historical flooding events as outlined below: 

a) The Eton Dorney Rowing Lake. The South Bucks SFRA mapping 
illustrates locations that have been subject to fluvial flooding although the 
specific details are not provided. There are no other incidents of historical 
flooding from other sources in relation to the project site outlined within the 
SFRA;  

b) The Olympic Transport Hub. The Royal Borough of Windsor and 
Maidenhead SFRA shows historical fluvial flooding inundation has 
occurred over the entire site, but does not provide any further detail. The 
SFRA indicates that there is a small area within the project site that has 
been subject to sewer flooding although specific details are not provided. 
This SFRA does not provide any further details as to historical flooding 
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events; and  

c) The Temporary Pedestrian River Crossing.  Neither of the SFRAs 
provides historical flooding information in addition to that provided by the 
Environment Agency. 

4.1.4 Historic water level records for the River Thames were acquired from the 
Environment Agency at two locations, Maidenhead (SU90147138) and Windsor 
(SU98047724). Analysis of these records indicated that since 1979, there was 
only one occurrence of high water levels during the months of July and August.  
This occurred in the summer of 2007, when there was extensive extreme 
flooding across the whole of England, which was so significant that the Pitt 
Review was commissioned to review the flooding extents, impact and response. 

4.2 Fluvial Sources 

4.1.5 Flooding from rivers occurs when the capacity of a river channel is exceeded.  
This may result in overtopping or breaching of channel banks. The site is located 
within close proximity to the River Thames, which is designated as an 
Environment Agency main river. The tidal extent of the River Thames is 
approximately 40km east of the site and therefore this main river is fluvially 
dominated along the reach through the proposed development. The River 
Thames flows in an easterly direction through the site with Eton Dorney rowing 
lake to the north and Windsor Racecourse to the south.   

4.1.6 Flood outlines have been provided by the Environment Agency in relation to 
fluvial flood risk to the project site. These outlines have been provided for Flood 
Zones 2 and 3, as well as a number of additional return periods, specifically the 
20% and 5% AEP events. Flood maps produced using these outlines are 
provided in Appendix D. Flood levels were also provided for these return periods 
and are included within Appendix E. 

4.1.7 The CFMP has been used to inform this FRA. The project site is located within 
flood risk management policy unit 3, where there will be a ‘continuation of 
existing or alternative actions to manage flood risk at the current level (accepting 
that flood risk will increase overtime from this baseline)’. However the temporary 
nature of the development during the year 2012 implies that there would be a 
minimal increase in flood risk to the project site during the lifetime of the 
development as a result of this CFMP policy. 

Eton Dorney Rowing Lake 
 

4.1.8 The Eton Dorney Rowing Lake falls entirely within the Environment Agency 
Flood Zone 2 and thus all locations on this site are at risk of flooding during the 
0.1% AEP event. There are a number of locations on site, specifically including 
the return lake (parallel to the south bank of the competition lake), the 
Paralympic Transport Hub, the athletes rest area, the catering areas and the 
technical stands (see Appendix A), that are located within the Environment 
Agency Flood Zone 3, and are therefore at risk of flooding during the 1% AEP 
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event. 

4.1.9 During the 20% AEP and 5% AEP events, the majority of the rowing lake site 
remains dry, with one exception, the athletes rest area and nearby generator.   

4.1.10 The development proposals include improvement of the towpath located along 
the northern banks of the River Thames to be used by training coaches prior to 
the main competition events. The works to the towpath would be permanent (see 
Appendix F for details).  Due to the location of the towpath, potential land raising 
in this area could effectively cause narrowing of the floodplain and loss of flood 
storage. As a result it is possible that flood risk could increase in other areas of 
the catchment following land raising along the towpath. Design plans for the 
towpath have been provided for this FRA and are included within Appendix F. 
The plans show that land raising for the towpath will be negligible and would be 
localised to specific points where the raising would not be above adjacent ground 
levels. This approach has been agreed with the Environment Agency (13 July 
2010, see Appendix B) and therefore there would not be an increase in flood risk 
as a result of this development.   

4.1.11 The security fencing proposed for the site will consist of open wire mesh with 
intermittent concrete blocks for support. A schematic of this fencing type is 
included within Appendix F. This fencing type will surround the site including 
along the boundary adjacent to the River Thames, a drawing illustrating the 
fence perimeter is provided in Appendix F.  The fencing will be temporary in 
nature and only located on site during set up, competition and removal phases of 
the 2012 Games. This type of fencing is suitable for the proposed development 
as it would pose a minimal impact on impeding flood water in comparison to 
other fencing options. It is likely that the reduction of floodplain storage as a 
result of this type of fencing would be negligible.  

4.1.12 The Environment Agency issue flood warnings to areas along the River Thames 
that are at risk from fluvial flooding.  It is the aim of the Environment Agency that 
a warning is issued two hours before a flood event along main rivers. This is to 
allow sufficient time for the Council, emergency services and others to prepare 
and if appropriate, evacuate people from the affected areas. 

4.1.13 There are a number of generators to be located on site. These generators are to 
be situated on plinths of 30-40cm and the engines will be above this level. If 
flood water rises above this level the generators would be inoperable. However 
when widespread flooding occurs at this site it will not be possible for the events 
to occur and thus the generators will not be required. 

4.1.14 There is also a potential fluvial flood risk from the Jubilee River which is located 
at a minimum of 0.7km from the project site (at the most northerly boundary of 
the site). The Jubilee River is a flood alleviation channel constructed in 2002 to 
alleviate flooding in Windsor, Maidenhead and Eton to the 4% AEP event.  
Fluvial flood risk from this watercourse is shown on the flood mapping provided 
in Appendix D. However due to the purpose for which the Jubilee River was 
constructed, and the proximity of the site to the River Thames, it is the River 



E T O N  D O R N E Y  R O W I N G  L A K E  

L E V E L  3  F L O O D  R I S K  A S S E S S M E N T  

 
 

October 2010   Page 17 

Thames which poses the greatest fluvial flood risk to the project site.  

The Olympic Transport Hub 
 

4.1.15 The Olympic Transport Hub site falls entirely within the Environment Agency 
Flood Zones 2 and 3 and thus is at risk of flooding during the 0.1% AEP and 1% 
AEP events. 

4.1.16 Outlines for the 20% AEP and 5% AEP events have been overlaid onto location 
plan mapping, see Appendix D.   

4.1.17 The Olympic Transport Hub would not be inundated during the 20% AEP event, 
however extensive flooding would occur during the 5% AEP event that would 
cause operational problems on site.   

4.1.18 In general, the development at the Olympic Transport Hub would be classified as 
‘Water Compatible’ and therefore suitable for the proposed site. The exception to 
which are the staff camping facilities, which are to be located between the 
Olympic Transport Hub and the River Thames. The staff camping facilities would 
be classed as ‘More Vulnerable’. However it should be noted that this site has 
been used for a number of years as staff camping facilities during events at the 
racecourse with no known problems. It is therefore recommended that flood risk 
is considered as part of the overall evacuation plan for the site and that specific 
consideration is given to procedures for the camping facilities during times of 
flood.   

4.1.19 The security fencing proposed for the site will consist of open wire mesh with 
intermittent concrete blocks for support. A schematic of this fencing type is 
included within Appendix F. This fencing type will surround the site including 
along the boundary adjacent to the River Thames, a drawing illustrating the 
fence perimeter is provided in Appendix F.  The fencing will be temporary in 
nature and only located on site during set up, competition and removal phases of 
the 2012 Games. This type of fencing is suitable for the proposed development 
as it would pose a minimal impact on impeding flood water in comparison to 
other fencing options. It is likely that the reduction of floodplain storage as a 
result of this type of fencing would be negligible.  

4.1.20 The Environment Agency issue flood warnings to areas along the River Thames 
that are at risk from fluvial flooding.  It is the aim of the Environment Agency that 
a warning is issued two hours before a flood event along main rivers. The 
Environment Agency suggests that this time is sufficient to allow the Council, 
emergency services and others to prepare and if appropriate evacuate people 
from the affected areas, in most cases.   

The Temporary Pedestrian River Crossing 
 

4.1.21 The temporary pedestrian river crossing including access on both sites fall 
entirely within the Environment Agency Flood Zones 2 and 3 and thus is at risk of 
flooding during the 0.1% AEP and 1% AEP events. 
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4.1.22 Outlines for the 20% AEP and 5% AEP events have been overlaid onto location 
plan mapping, see Appendix D and design plans for the temporary pedestrian 
river crossing are included within Appendix F.   

4.1.23 The access on the north side of the River Thames is liable to flood during the 
20% AEP event or greater. The access on the south side of the River Thames is 
liable to flood during the 5% AEP event or greater. 

4.1.24 During the 20% AEP event, the majority of the Rowing Lake and Olympic 
Transport Hub sites would not be inundated and the events could continue 
provided there is access between these two sites, i.e. the temporary pedestrian 
river crossing is operational. During the 20% AEP event, the northern access to 
the temporary pedestrian river crossing would be inundated. However, if a 
temporary raised walkway is provided on the northern side of the bridge above 
the 20% AEP level (20.3m AOD), inundation during the 20% AEP event would 
be prevented such that the bridge would remain operational. This is because 
even minimal inundation at the access point could be a hazard during operation 
of the site, due to the large volume of pedestrian movement at this point.  
However the raised walkway must not cause a significant increase in flood risk, 
which could be achieved if the structure does not impede flow paths or reduce 
floodplain storage. It is therefore recommended that mitigation measures are 
considered such as the provision of a raised walkway to maintain the safety of 
pedestrians.  

4.1.25 The design of the temporary pedestrian river crossing (Appendix F) is such that 
its effect on flood risk will be negligible as flood flow routes and loss of floodplain 
storage will be insignificant. The Environment Agency did not request hydraulic 
modelling to illustrate this insignificant impact on flood risk (see Appendix B). 

4.1.26 The Environment Agency issue warnings to areas, along the River Thames, that 
are at risk from fluvial flooding.  It is the aim of the Environment Agency that a 
warning is issued two hours before a flood event along main rivers. This would 
allow sufficient time for the event mangers to ensure that the bridge is evacuated 
and to prevent further access to the bridge which may be hazardous. 

4.1.27 There is also a potential fluvial flood risk from the Jubilee River to the northern 
access to the pedestrian river crossing, which is located 1.7km from this access 
point. The Jubilee River is a flood alleviation channel constructed in 2002 to 
alleviate flooding in Windsor, Maidenhead and Eton to the 4% AEP event.  
Fluvial flood risk from this watercourse is shown on the flood mapping provided 
in Appendix D. However due to the purpose for which the Jubilee River was 
constructed and the proximity of the site to the River Thames, it is the River 
Thames which poses the greatest fluvial flood risk to the project site. The Jubilee 
River does not pose a risk to the south access to the temporary pedestrian river 
crossing as the River Thames is located between the southern access and the 
Jubilee River. 

4.1.28 There are also navigational requirements of the River Thames along the reach 
through the project site. It is therefore necessary that the temporary pedestrian 
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river crossing design, specifically the soffit levels meet the navigation 
requirements (i.e. at least 4.1m above mean water level), this will involve 
obtaining relevant consent from the Environment Agency. 

Hydraulic modelling 
  

4.1.29 The most recent version of the ISIS hydraulic flood model of the Lower Thames 
was acquired from the Environment Agency for this FRA. Initial consultation with 
the Environment Agency (see Appendix B) indicated that due to the temporary 
nature of the pedestrian crossing, hydraulic modelling of the flood risk impact of 
the crossing would not be required. However, as a precautionary approach, the 
design of the temporary pedestrian river crossing was reviewed against the 
existing output of the ISIS model. Based on the most recent design options made 
available (October 2010), for navigation purposes, the proposed crossing meets 
the requirement of having a minimum headroom clearance of 4.1 metres above 
mean river level. The surveyed water level is 19.6m AOD and has been used as 
an approximate mean water level for bridge design purposes. Therefore the 
minimum soffit level required would be 23.7m AOD, which is 2.5m higher than 
1% AEP water level of 21.2mAOD (ISIS model node063TH01_MN_25.013). This 
combined with the open steel design of the temporary pedestrian river crossing, 
if modelled as a bridge structure in the ISIS hydraulic model, would have minimal 
impact during an extreme flood event, as the flood water would flow under the 
crossing with little resistance. As a consequence, no additional modelling has 
been undertaken for this FRA. 

Fluvial Flood Risk Summary 
 

4.1.30 The proposed development is for all three sub locations and all three require 
planning permission for the 2012 Games, which means that either all three sites 
would be in operation or none at all. It has been outlined in this section that 
during the 5% AEP event, only a small proportion of the rowing lake site will be 
inundated, but large extents of the Olympic Transport Hub and temporary 
pedestrian river crossing would be affected.   

4.1.31 During the 5% AEP event large areas of the proposed development, specifically 
the Olympic Transport Hub would be inundated (see Appendix D). The result of 
which would have significant adverse impact on the proposed development and 
the Rowing and Canoeing events for the 2012 Games in general.  There are no 
practicable mitigation measures that would prevent the extensive inundation of 
the site during the 5% AEP event or greater.  

4.1.32 Flooding does occur during the 20% AEP event although this is limited to the 
athletes rest areas and one access to the pedestrian river crossing, both of 
which are located on the north side of the River Thames. There is potential that 
the effects of inundation of these two relatively small areas could be mitigated for 
which would allow the rowing events to go ahead. It is therefore recommended 
that consideration is given in respect to a contingency being put in place such 
that the events are not significantly affected, if a 20% AEP event occurs. This 
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includes consideration to providing raised platforms at the northern access to the 
pedestrian river crossing. 

4.3 Surface Water Sources 

Eton Dorney Rowing Lake 
 

4.1.33 According to the South Bucks SFRA (South Bucks, 2008) there are no records of 
historical flooding events on project site that are the result of surface water 
sources. 

4.1.34 The existing site is generally free draining with surface water runoff discharging 
directly overland or through the groundwater to either the rowing lake or the 
River Thames.  The site does not have a formal drainage network with the 
exception of a small number of gullies located along the roadway near the 
existing island cut through bridge.   

4.1.35 It is proposed that the temporary development will mimic the natural drainage 
flows across the project site. Where the development will be situated on currently 
permeable surfacing, runoff will drain to the existing drainage points.  Areas on 
impermeable surfacing will be allowed to drain onto the impermeable surface 
and discharge to existing drainage receptors.  In special circumstances (such as 
the large tents) where controlled discharge is required, gutters and downpipes 
will be used, and if necessary a perforated pipe will diffuse the outfall at ground 
level allowing the surface water to flow to its existing receptors.  Further detail in 
relation to the surface water drainage is included within the Drainage Statement, 
reference ATK-CD-O-RO-XX-ETD-REP-XX-0001-D00.  

The Olympic Transport Hub 
 

4.1.36 It is outlined within the Royal Borough of Windsor and Maidenhead SFRA 
(Windsor and Maidenhead 2009) that the Borough experienced surface water 
flooding in July 2007.   

4.1.37 The Royal Borough of Windsor and Maidenhead SFRA provides generalised 
information on the risk of surface water flooding within the Borough. It outlines 
that the urban areas are most at risk and that it is imperative that new 
development within the urban areas should mitigate surface water flood risk.  
The SFRA also outlines that the areas most susceptible are those located on 
impermeable surfacing within depressions. The project site is not at a significant 
risk from surface water flooding, although it should be ensured that the 
temporary development does not increase the risk of surface water flooding.  

4.1.38 It is proposed that the temporary development will mimic the natural drainage 
flows across the project site.  Where the development will be situated on 
currently permeable surfacing runoff will drain to the existing drainage points.  
Areas on impermeable surfacing will be allowed to drain onto the impermeable 
surface and discharge to existing drainage receptors.  In special circumstances 
(such as the large tents) where controlled discharge is required, gutters and 
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downpipes will be used, and if necessary a perforated pipe will diffuse the outfall 
at ground level allowing the surface water to flow to its existing receptors.  
Further detail in relation to the surface water drainage is included within the 
Drainage Statement, reference ATK-CD-O-RO-XX-ETD-REP-XX-0001-D00. 

The Pedestrian River Crossing 
 

4.1.39 Neither the South Bucks District Council nor the Royal Borough of Windsor and 
Maidenhead SFRAs state that the project site for the location of the pedestrian 
river crossing is at risk from surface water flooding. However it is necessary that 
the proposed development of the bridge does not increase surface water flood 
risk, either on the project site or elsewhere within the catchment. 

4.1.40 The temporary pedestrian river crossing will provide only a minimal increase in 
impermeable area and as such it is proposed that runoff will drain naturally from 
the structure to the ground, where it is anticipated that it will discharge into the 
River Thames. However the bridge design should be such that surface water 
does not collect on the structure causing a hazard to pedestrians using the 
crossing. 

4.4 Groundwater Sources 

4.1.41 Groundwater flooding normally occurs where the water table meets the ground 
surface in low lying areas, which are underlain by permeable rock known as 
aquifers. This tends to follow long periods of sustained rainfall, but can also be 
caused as a result of local obstructions to groundwater flow (e.g. following the 
placement of engineering structures or buildings with foundations) or by the 
rebound of groundwater levels after a decrease in abstraction or dewatering. 

4.1.42 Groundwater tends to flow from areas where ground level is high, to areas where 
the ground level is low. In low-lying areas the water table is usually at shallower 
depths, so the additional groundwater flowing towards these areas can cause the 
water table to rise up to the surface causing groundwater flooding. 

4.1.43 Groundwater flooding typically takes longer to dissipate because groundwater 
moves much more slowly than surface water and will take time to flow away 
underground. The rate at which it recedes depends on the lithology of the aquifer 
and the magnitude of the event, but may take weeks or even months. 

4.1.44 It is important to recognise the risk of groundwater flooding is typically highly 
variable and heavily dependent on local geological, topographical and weather 
conditions. Groundwater flooding is hard to predict and challenging to mitigate.   
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Eton Dorney Rowing Lake 
4.1.45 The geology underlying the Rowing Lake was determined from British Geological 

Survey 1:50,000 scale geological map, sheet 269 (BGS, 1999) Solid and Drift 
edition, Environment Agency borehole logs and Ramboll Whitbybird (2008). The 
site is underlain by the Chalk Group at depth. The geology overlying this across 
the majority of the site is the Lambeth Group, then the London Clay Formation. 
The London Clay is then overlain by Alluvium (see Table 4-1). Figure 4.3 
illustrates the location of boreholes in proximity to the site. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
©Crown copyright and database right 2010. All rights reserved. Ordnance Survey Licence number, 

0100048440 

Figure 4.1 – Location of boreholes 
 

4.1.46 To the Northwestern extent of the Rowing Lake site, there is a change in the 
geology. Here the Lambeth Group is directly overlain by the Shepperton Gravel 
(the first terrace of the River Terrace Deposits).   

4.1.47 The Alluvium is classified by the Environment Agency as a Secondary A aquifer 
and the Shepperton Gravel as a Principal aquifer1

                                              
1 

. The Lambeth Group is 

www.environment-agency.gov.uk Accessed 24/08/2010.  
Principal Aquifers - These are layers of rock or drift deposits that have high intergranular and/or 
fracture permeability - meaning they usually provide a high level of water storage.  They may 
support water supply and/or river base flow on a strategic scale.  In most cases, principal aquifers 
are aquifers previously designated as major aquifers.  These include a wide range of rock layers or 
drift deposits with an equally wide range of water permeability and storage.   
Secondary A - permeable layers capable of supporting water supplies at a local rather than 
strategic scale, and in some cases forming an important source of base flow to rivers.  These are 
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classed as a Secondary A aquifer.  The London Clay, where present is a non-
aquifer. The Chalk Group located at depth is classified as a Principal aquifer.    

4.1.48 Due to the presence of Shepperton Gravel at the northwestern most extent of 
this site, a source Protection Zone has been designated. The combination of 
Inner, Outer and Total Catchment extend over approximately half the site. 

4.1.49 The Environment Agency has limited data available for monitored groundwater 
levels in this area (as of 27 August 2010). Data for seven dipwells located to the 
west of this site are presented in Figure 4.3 for the period June 1978 to May 
1981.  Only limited construction details for these dipwells are available and this is 
that they are monitoring water levels in the Pleistocene Sands and Gravels 
(River Terrace Deposits). Ground levels across this site range from 20 to 24m 
AOD, however in the location of these dipwells ground level are approximately 
22 to 23mAOD. Data for TW26_13 shows some erroneous values, but records 
for most of the other dipwells show similar trends. This limited data suggests that 
during the late winter (February to April) that groundwater levels in the Sands 
and Gravels are at or near the ground surface. During the year groundwater 
levels in this area vary by approximately 1.5m with the lowest water levels being 
observed during the early autumn. 

  

                                                                                                                           
generally aquifers formerly classified as minor aquifers. 
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Lithological Unit Estimated 
Thickness where 
present (m) 

Description 

Made Ground 0.0 – 1.2 Friable dark brown sandy clay with 
occasional with occasional fine to 
coarse gravel of ash and brick 
fragments. 

Alluvium Unknown Mainly silt and Clay  

River Terrace Deposits 4.0 – 7.5 Sands and gravels which are fine to 
course. Some alluvial deposits may 
also be present. 

London Clay Formation 0.0 – 10.0 Clay, brown to dark grey, silty; silts, 
fine-grained sands and pebble beds 
in places. 

Lambeth Group:  

i. Harwich 
Formation  

ii. Reading 
Formation  

iii. Upnor Formation 

10.0 – 15.0 Complex of vertically and laterally 
varying gravels, sands, silts and 
clays.  The more granular deposits of 
the Lambeth Group are often water 
bearing. 

Chalk Group ~ 200.0 The Chalk is typically structured with 
fractures, joints, bedding planes etc 
but may be weathered to a 
structureless mass.  The Chalk often 
contains flints and Chalk rock and the 
distribution of voids varies widely 
throughout the Chalk Group.  Voids 
and solution features often found. 

Table 4-1 – Geology at Eton Dorney Rowing Lake (Based on Ramboll Whitbybird 
(2008)) 
 
The Olympic Transport Hub 
 

4.1.50 The geology underlying the Olympic Transport Hub was determined from British 
Geological Survey 1:50,000 scale geological map, sheet 269 (BGS, 1999) Solid 
and Drift edition, Environment Agency borehole logs and Ramboll Whitbybird 
(2008). The site is underlain by the Chalk Group at depth. Overlying this across 
the majority of the site is the Lambeth Group, then the London Clay Formation.  
The London Clay is then overlain by Alluvium (see Table 4-1 and Figure 4.1). 

4.1.51 There is a change in geology under the southern part of the site, to the west of 
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Clewer Village.    

4.1.52 Here the Lambeth Group is directly overlain by the Shepperton Gravel (the first 
terrace of the River Terrace Deposits).  

4.1.53 The Alluvium is classified by the Environment Agency as a Secondary A aquifer 
and the Shepperton Gravel as a Principal aquifer2

4.1.54 The Environment Agency has limited data available for monitoring groundwater 
levels in the area (27 August 2010). Data for one dipwell located to the east of 
the site is presented in 

.The Lambeth Group is 
classed as a Secondary A aquifer. The London Clay, where present is a non-
aquifer.  The Chalk Group located at depth is classified as a Principal aquifer. 

Figure 4.4 for the period June 1978 to May 1981. Only 
limited construction details for this dipwell are available and this is that it 
monitors water levels in the Pleistocene Sands and Gravels. Ground elevations 
across the site range from 19 to 21m AOD, however in the location of this dipwell 
ground levels are approximately 20m AOD. Data for TW26_16 shows some 
erroneous values. This limited data suggests that during the late winter 
(February to April) that groundwater levels in the Sands and Gravels are at or 
near the ground surface.  During the year groundwater levels in this area vary by 
approximately 1m, with the lowest water levels being observed during early 
autumn. 

  

                                              
2 www.environment-agency.gov.uk Accessed 24/08/2010.  
Principal Aquifers - These are layers of rock or drift deposits that have high intergranular and/or 
fracture permeability - meaning they usually provide a high level of water storage.  They may 
support water supply and/or river base flow on a strategic scale.  In most cases, principal aquifers 
are aquifers previously designated as major aquifers.  These include a wide range of rock layers or 
drift deposits with an equally wide range of water permeability and storage.   
Secondary A - permeable layers capable of supporting water supplies at a local rather than 
strategic scale, and in some cases forming an important source of base flow to rivers. These are 
generally aquifers formerly classified as minor aquifers. 


