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EXECUTIVE SUMMARY 
 

Introduction 

1. The London Borough of Barking & Dagenham is in east London and fronts onto the 
northern bank of River Thames, downstream of the Thames Barrier. It is bordered to 
the west, north and east by the London Boroughs of Newham, Redbridge and 
Havering, respectively. See Appendix A for a map of the Borough. 

2. Barking & Dagenham covers an area of 37.8 km2 (3778 hectares). The Beam River 
defines much of the Borough of Barking & Dagenham’s eastern boundary, while the 
River Roding (known in its lower reaches as the Barking Creek) defines the south-west. 
Other watercourses that flow within Barking & Dagenham, or adjoin watercourses 
within the borough, are: Loxford Water, Gores Brook, Mayes Brook & The Ship and 
Shovel Sewer. See Appendix B for a map of Barking & Dagenham’s watercourses 

3. Barking & Dagenham has a population of 164,000, which reside in 67,273 households. 
This gives an average household size of 2.42 persons per household (source: 2001 
Census). 

4. As part of the London Thames Gateway, the borough is undergoing a period of 
significant development and growth. Current development proposals in the borough 
provide for approximately 30,000 new homes by 2027, representing a significant 
increase to the borough's population and considerable pressure on land. 

5. It is important to recognise that some of those areas that are at risk of flooding in the 
Borough are under pressure from future development. It is essential, therefore, that the 
Council are in a position to take informed decisions, providing a careful balance 
between the risk of flooding and other non-flood related planning constraints that may 
place pressure upon ‘at risk’ areas. The Barking & Dagenham SFRA endeavours to 
provide specific advice to assist the Council in this regard. 

6. This report (and the supporting mapping) represents the Level 1 SFRA1, and should be 
used by the Council to inform the application of the Sequential Test. Following the 
application of the Sequential Test, it will be necessary to develop a Level 2 SFRA2 as it 
is evident that the Exception Test will need to be applied. The Level 2 SFRA should 
consider the magnitude of risk of flooding in greater detail within Flood Zones 2 and 3 
across the Borough. 

 

Outcomes of the Barking & Dagenham Borough SFRA 

7. The London Borough of Barking & Dagenham has been delineated into zones of low, 
medium and high probability of fluvial and tidal flooding (refer Section 5.1). This 
delineation is based largely upon existing available information provided by the 
Environment Agency and the Council. A further assessment of flood hazard within 
defended areas adjoining the River Thames has also been carried out for planning 
purposes (refer Section 5.2). The spatial variation in fluvial (river) flood risk across the 
Borough has been delineated in the following manner: 

 

Zone 3b (Functional Floodplain) 

8. Areas subject to flooding in the 5% (20 year) design event have been delineated as 
Zone 3b Functional Floodplain. It is important to recognise that all areas within Zone 3b 
are areas that are subject to relatively frequent flooding, and may be subject to fast 

                                                 
1 Refer paragraphs 2.32 to 2.35 of the Living Draft of the Practice Guide Companion to PPS25 (February 2007) 
2 Refer paragraphs 2.36 to 2.42 of the Living Draft of the Practice Guide Companion to PPS25 (February 2007) 
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flowing and/or deep water. Very careful consideration must be given to future 
sustainability and safety issues within these areas. 

 

Zone 3a High Probability 

9. Areas subject to flooding in the 1% (100 year) design fluvial event and 0.5% (200 year) 
design tidal event have been delineated as Zone 3a High Probability. Development 
within these areas may only be considered following application of the Sequential Test, 
and ‘more vulnerable’ development should be avoided wherever possible. 

10. The SFRA has outlined specific development control recommendations that should be 
placed upon development within Zone 3a High Probability to minimise the damage to 
property, the risk to life in case of flooding and the need for sustainable drainage 
techniques. It is essential that the developer carries out a detailed Flood Risk 
Assessment to consider the site-based constraints that flooding may place upon the 
proposed development. 

 

Zone 2 Medium Probability 

11. Zone 2 Medium Probability covers areas that are at risk of between the 1% (100 year) 
and 0.1% (1000 year) design fluvial event and the 0.5% (200 year) and 0.1% (1000 
year) design tidal event. ’Highly Vulnerable Development’3, for example emergency 
services, should be avoided in these areas. Like Flood Zone 3a, development within 
these areas may only be considered following application of the Sequential Test. There 
are generally no other restrictions placed upon land use in these areas. However, it is 
important to ensure that the developer takes account of possible climate change 
impacts to avoid a possible increase in the risk of flooding in future years (achieved 
through completion of a site-specific Flood Risk Assessment). 

 

Zone 1 Low Probability 

12. There are no restrictions placed on land use within Zone 1 Low Probability (i.e. all 
remaining areas of the Borough) by PPS25. It is essential, though, that consideration is 
given to the potential risk of flooding from other sources (outlined in ‘Localised Flooding 
Issues’, below), ensuring that future development is not inadvertently placed at risk. It 
is also essential to ensure that future development does not exacerbate the current risk 
posed to existing homes and businesses. 

 

Localised Flooding Issues 

13. Properties and infrastructure within the London Borough of Barking & Dagenham are 
also at risk of flooding from sources other than rivers and the tidal Thames. These 
include groundwater flooding, the surcharging of the underground sewer system, the 
blockage of culverts and gullies (which results in overland flow) and surface water 
flooding. Through consultation with Thames Water, occurrences of sewer flooding have 
been captured. However, no records of surface water flooding from overland flow or 
groundwater flooding has been made available. 

14. PPS25 does not address issues of this nature within its delineation of flood zones and 
does not advise what kind of development is acceptable in areas of localised flooding. 
Incidents of this nature can often be addressed through the design process and, 
therefore, will not generally affect decision-making with respect to the allocation (or 
otherwise) of sites within the Borough. The flooding that occurred throughout England 
in June 2007 highlights that this is certainly not always the case and uncontrolled 

                                                 
3 Refer Table D2 (Appendix D) of PPS25 
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flooding as a result of particularly heavy rains can create significant damage and 
disruption.  

15. The PPS25 Practice Guide (A Living Draft, February 2007) advocates the application of 
a sequential approach when allocating land, taking into consideration all sources of 
flooding. From a spatial planning perspective, with the exception of areas known to be 
susceptible to regular (and problematic) groundwater flooding, it is widely considered to 
be unreasonable to restrict future development within areas that may have suffered a 
localised flooding incident in the past. 

16. However, it is essential not to overlook the potential risk of localised flooding during the 
design process. Whilst the incidents that have been identified will not generally result in 
widespread damage or disruption, a proactive approach to risk reduction at the design 
stage can mitigate the potential for damage, both to the development itself and 
elsewhere. Specific development control recommendations have been provided 
accordingly (refer Section 7.4). 

 

17. As a minimum, the implementation of Sustainable Drainage Systems (SUDS) must be 
ensured and careful consideration to overland flow routes (and avoidance of their 
obstruction), as part of the site design, should be encouraged. 

 

A Proactive Approach – Reduction in Flood Risk 

18. It is crucial to recognise that PPS25 considers not only the risk of flooding posed to 
new development, but that it also seeks to positively reduce the risk of flooding posed 
to existing properties within the Borough. It is strongly recommended that this principle 
be adopted as a goal for developers and Council development control teams within the 
Borough of Barking & Dagenham. 

19. Developers should be encouraged to demonstrate that their proposal will deliver a 
positive reduction in flood risk to the Borough. This should be achieved through 
reducing the frequency or severity of flooding (through the introduction of SUDS, for 
example) or by minimising the impact that flooding may have on the community by 
reducing the number of people within the site that may be at risk. This should be 
reflected through the inclusion of a positive statement within the site-specific FRA that 
clearly and concisely summarises how this reduction in flood risk will be delivered. 

  

The Way Forward 

20. Planning policy needs to be informed about the risk posed by flooding. A collation of 
potential sources of flood risk has been carried out in accordance with PPS25, 
developed in consultation with both the Council and the Environment Agency. The 
Borough has been broken down into zones of ‘high’, ‘medium’ and ‘low’ probability of 
flooding in accordance with PPS25, providing the basis for the application of the 
PPS25 Sequential Test. 

21. A planning solution to flood risk management should be sought wherever possible, 
steering vulnerable development away from areas affected by flooding in accordance 
with the PPS25 Sequential Test. Specific planning recommendations have been 
provided for all urban centres within the Borough (refer Section 7.4). 

22. Where other planning considerations must guide the allocation of sites and the 
Sequential Test cannot be satisfied, specific recommendations have been provided to 
assist the Council and the developer to meet the Exception Test. These should be 
applied as development control recommendations for all future development (refer 
Section 7.4.4). 

23. Council policy is essential to ensure that the suggested development control 
recommendations can be imposed consistently at the planning application stage. This 
is essential to achieve future sustainability within the Borough with respect to flood risk 
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management. It is recommended that supplementary planning guidance is developed 
to build upon emerging Council policy, in light of the suggested development control 
conditions presented by the Barking & Dagenham SFRA. 

24. The Council should plan how they adopt the SFRA recommendations into their Core 
Strategy and Site Allocations document, particularly with regards to undertaking the 
Sequential Test. The Sequential Test will need to be demonstrated for each site 
allocation in the Site Allocations Document and/or Area Action Plans/Master-plans. The 
Council will also need to consider a process for the Development Control teams to be 
able to undertake the Sequential Test for windfall development. 

25. Emergency planning is crucial in minimising the risk to life posed by flooding within the 
Borough. It is recommended that the Council advises the local Resilience Forum of the 
risks raised in light of the Barking & Dagenham SFRA, ensuring that the planning for 
future emergency response can be reviewed accordingly. 

 
 A Living Document 

26. The Barking & Dagenham SFRA has been developed building heavily upon existing 
knowledge with respect to flood risk within the Borough. A rolling programme of 
detailed flood risk mapping within the Thames region is underway. This, in addition to 
observed flooding that may occur throughout a year, will improve the current 
knowledge of flood risk and may alter predicted flood extents within the Borough of 
Barking & Dagenham. Furthermore, Communities and Local Government (CLG) are 
working to provide further detailed advice with respect to the application of PPS25 and 
future amendments to the PPS25 Practice Guide are anticipated, which is to be 
finalised in April 2008. Given that this is the case, it is essential that a periodic review of 
the Barking & Dagenham SFRA is undertaken. 

27. It is recommended that the Barking & Dagenham SFRA is reviewed on a regular basis. 
A series of key questions that should be challenged as part of the SFRA review 
process are set out in Section 8 of this document, providing the basis by which the 
need for a detailed review of the document should be triggered. 
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Glossary 

AEP 

Annual Exceedance Probability: 
 
5%  (1 in 20 years) 
3.33%  (1 in 30 years) 
1%  (1 in 100 years) 
0.1%  (1 in 1000 years)  

CFMP 
Catchment Flood Management Plans. A CFMP is a high level strategic 
planning tool which explores and defines long-term sustainable policies for 
flood risk management. 

Core Strategy 

The Development Plan Document within the Council’s Local Development 
Framework, which sets the long-term vision and objectives for the area. It 
contains a set of strategic policies that are required to deliver the vision 
including the broad approach to development. 

CLG 

Communities and Local Government is managed by a Board of directors. They 
support Ministers to achieve the Department's vision of confident, vibrant, 
sustainable communities where everyone has a say in shaping their 
environment. CLG aim to aim to deliver this vision by working to offer more 
choice and better quality in public services, addressing the issues of climate 
change, building cohesion and tackling anti-social behaviour and extremism.  

De facto Flood 
Defence 

A structure that provides a flood defence function, however has not been built 
and/or maintained for this purpose (e.g. boundary wall). 

Defra 

Defra (Department for Environment, Food and Rural Affairs) is a UK 
Government Department. The overarching challenge for Defra is to enable 
everyone to live within our environmental means by tackling climate change 
internationally and through domestic action to reduce greenhouse gas 
emissions, and to secure a healthy, resilient, productive and diverse natural 
environment. 

Development 
The carrying out of building, engineering, mining or other operations, in, on, 
over or under land, or the making of any material change in the use of a 
building or other land. 

Development Plan 
Document (DPD) 

A spatial planning document within the Council’s Local Development 
Framework, which set out policies for development and the use of land. 
Together with the Regional Spatial Strategy, they form the development plan 
for the area. They are subject to independent examination. 

DTM 

Digital Terrain Modelling. DTMs are topographic models of the bare Earth that 
can be manipulated by computer programs. DTM files contain elevation data 
of terrain in a digital format that relates to a rectangular grid. Vegetation, 
buildings and other cultural features are removed digitally - leaving just the 
underlying terrain. 

Flood Zone Map Nationally consistent delineation of ‘high’ and ‘medium’ flood risk, published on 
a quarterly basis by the Environment Agency. 

Flood Zone 1 Low 
Probability 

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%). 

Flood Zone 2 
Medium Probability 

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. 

Flood Zone 3a High 
Probability 

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. 

Flood Zone 3b 
Functional 
Floodplain 

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 
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LPA and the Environment Agency, including water conveyance routes). 

Fluvial Of, relating to, or inhabiting a river or stream. 

Formal Flood 
Defence A structure built and maintained specifically for flood defence purposes 

GEMS 

Groundwater Emergence Maps. GEMs were created by Jacobs as part of a 
groundwater flooding scoping study, which was commissioned by Defra and 
set out to provide information on the scale, distribution and nature of 
groundwater flooding in England. The maps have been produced at a national 
/ regional scale and define broad areas susceptible to groundwater flooding 
(where groundwater is thought to be at or close to the ground surface in an 
exceptionally wet winter), based upon geological and topographical data. 
Properties within the areas identified could be susceptible to anything from 
groundwater emergence into basements / cellars and underground services; 
to flooding above the ground surface or incursion into properties. However, 
unlike the data for fluvial flooding in this report, there is currently no associated 
estimate of an annual probability exceedance (The probability of it occurring in 
any one year) available for the GEMs. 

GOSE 
Government Office for the South East. Their role is to represent central 
government in the region and to promote better and more effective integration 
of Government policies and programmes at a regional and local level. 

Habitable Room 

A room used as living accommodation within a dwelling but excludes 
bathrooms, toilets, halls, landings or rooms that are only capable of being 
used for storage. All other rooms, such as kitchens, living rooms, bedrooms, 
utility rooms and studies are counted. 

IfSAR 
Interferometric Synthetic Aperture Radar. IfSAR is an aircraft-mounted sensor 
designed to measure surface elevation, which is used to produce topographic 
imagery. 

Local Development 
Framework (LDF) 

Consists of a number of documents which together form the spatial strategy 
for development and the use of land. 

LDS 

Local Development Scheme. The Local Development Scheme is a public 
statement of the Council's programme for the preparation of Local 
Development Documents which will form the Local Development Framework 
(LDF). 

LiDAR 

Light Detection and Ranging. LiDAR is a technology that employs an airborne 
scanning laser rangefinder to produce detailed and accurate topographic 
surveys. LiDAR can be used to accurately measure the topography of the 
ground, even where overlying vegetation is quite dense. 

Main River 

Main rivers are usually larger streams and rivers, but also include smaller 
watercourses of strategic drainage importance. A main river is defined as a 
watercourse shown as such on a main river map, and can include any 
structure or appliance for controlling or regulating the flow of water in, into or 
out of a main river. The Environment Agency's powers to carry out flood 
defence works apply to main rivers only. Main rivers are designated by Defra. 

NaFRA 

National Flood Risk Assessment. NaFRA covers the whole of England and 
Wales and was undertaken in 2004 using a method called Risk Assessment 
for Strategic Planning (RASP). RASP is a method for flood risk assessment 
that uses a risk-based approach to factor in the location, type, condition and 
effects of flood defences. The RASP method works by calculating the actual 
likelihood of flooding to areas of land within the floodplain of an extreme flood 
(0.1% or 1 in 1000 chance in any year). The method divides the flood plain 
into 100m squares (called impact zones), or smaller areas where an impact 
zone is intersected by a river. It then calculates the likelihood that the centre of 
each 100m square will start to flood (i.e. get wet) during a whole range of 
floods of 37 different magnitudes. The method considers the probability that 
the flood defences will overtop or breach, and the distance of the impact zone 
from the river or the sea. 
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Ordinary 
Watercourse 

An ordinary watercourse is every river, stream, ditch, drain, cut, dyke, sluice, 
sewer (other than a public sewer) and passage through which water flows that 
does not form part of a main river. The local authority, or Internal Drainage 
Board where relevant, has powers for ordinary watercourses that are similar to 
those the Environment Agency can use on main rivers. 

OD (Ordnance 
Datum) 

Ordnance Datum, or OD, is a vertical datum used by Ordnance Survey as the 
basis for deriving altitudes on maps. In Great Britain, the datum point against 
which all heights and altitudes are referenced is the mean sea level (MSL) at 
Newlyn, Cornwall, between 1915 and 1921. 

One Dimensional 
River Model 

A One Dimensional river model presumes that a river flows in a single plane, 
i.e. in a straight line. This is a simplistic approach to river modelling, but in 
most rural areas, one-dimensional models give good results. 

Perched 
Groundwater Table 

A perched water table is where groundwater ‘sits on top’ of an impermeable 
layer, normally as a result of rainfall directly onto a location. 

Planning Policy 
Guidance (PPG) 

A series of notes issued by the Government, setting out policy guidance on 
different aspects of planning. They will be replaced by Planning Policy 
Statements. 

Planning Policy 
Statement (PPS) 

A series of statements issues by the Government, setting out policy guidance 
on different aspects of planning. They replace Planning Policy Guidance 
Notes. 

Pluvial (flooding) 

In hydrology, pluvial refers to any water that brought about by precipitation. 
Pluvial flooding is usually associated with high intensity rainfall events 
(typically >30mm/h) but can also occur with lower intensity rainfall or melting 
snow where the ground is saturated, frozen, developed or otherwise has low 
permeability resulting in surface water flow and ponding in depressions in the 
topography. 

PPG25 Planning Policy Guidance 25: Development and Flood Risk 
Office of the Deputy Prime Minister (ODPM), 2001. 

PPS25 Planning Policy Statement 25: Development and Flood Risk 
Department of Community & Local Government, 2006. 

Previously 
Developed 
(Brownfield) Land 

Land which is or was occupied by a building (excluding those used for 
agriculture and forestry). It also includes land within the curtilage of the 
building, for example, a house and its garden would be considered to be 
previously developed land. 

Residual Risk The risks remaining after applying the sequential approach and taking 
mitigating actions are known as the residual risks. 

SEA 
Strategic Environmental Assessment. An SEA analyses the environmental 
effects of development policies, plans, programmes and other proposed 
strategic actions. 

SUDS 

Sustainable Drainage Systems. SUDS use techniques to control surface water 
run-off as close to its origin as possible, before it enters a watercourse. This 
involves moving away from traditional piped drainage systems to engineering 
solutions that mimic natural drainage processes i.e. permeable and porous 
pavements. 

SoP 

Standard of Protection. The SoP that a flood defence offers is expressed in 
terms of the likelihood of a particular flood event (or level) being equalled or 
exceeded in any given year. Therefore, if a flood defence offers a SoP of 1 in 
50, it will take a 1 in 50 (or greater) flood event to overtop them. 

Supplementary 
Planning 
Document (SPD) 

Provides supplementary guidance to policies and proposals contained within 
Development Plan Documents. They do not form part of the development 
plan, nor are they subject to independent examination. 

Sustainability 
Appraisal (SA) 

Appraisal of plans, strategies and proposals to test them against broad 
sustainability objectives. 
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Sustainable 
Development 

Development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs” (The World Commission 
on Environment and Development, 1987). 

Threshold The lowest point of the door entrance to the house. 

Two Dimensional 
River Model 

When studying urban and some particularly flat rural areas one-dimensional 
models may not prove accurate. They lack the ability to model flood patterns 
and the fact that flooding reacts in different ways to common features of the 
urban landscape. In such cases, a two-dimensional mathematical model 
should be used, which is capable of analysing flood patterns in more than one 
plane. 

UKCIP 

United Kingdom Climate Impacts Programme. UKCIP provides scenarios that 
show how our climate might change and co-ordinates research on dealing with 
our future climate. UKCIP shares this information, free of charge, with 
organisations in the commercial and public sectors to help them prepare for 
the impacts of climate change. 

UKWIR 

United Kingdom Water Industry Research. UKWIR was set up by the UK water 
industry in 1993 to provide a common research programme for UK water 
operators. UKWIR's members comprise 24 water and sewerage undertakers 
in England and Wales, Scotland and Northern Ireland. 
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1 Introduction 
 

1.1 Overview 

28. The London Borough of Barking & Dagenham is in east London and fronts onto the 
northern bank of the River Thames, downstream of the Thames Barrier. It is bordered 
to the west, north and east by the London Boroughs of Newham, Redbridge and 
Havering, respectively. See Appendix A for a map of the borough. 

29. Barking & Dagenham covers an area of 37.8 km2 (3778 hectares). The Beam River 
defines much of the Borough of Barking & Dagenham’s eastern boundary, while the 
River Roding (known in its lower reaches as the Barking Creek) defines the south-west. 
Other watercourses that flow within Barking & Dagenham, or adjoin watercourses 
within the borough, are: Loxford Water, Gores Brook, Mayes Brook & The Ship and 
Shovel Sewer. See Appendix B for a map of Barking & Dagenham’s watercourses. 

30. Barking & Dagenham has a population of 164,000, which reside in 67,273 households. 
This gives an average household size of 2.42 persons per household (source: 2001 
Census). 

31. The National Flood Risk Assessment (NaFRA)4, which covers the whole of England 
and Wales, uses a risk-based approach to factor in the location, type, condition and 
effects of flood defences when assessing flood risk. According to this assessment, 
properties in Barking & Dagenham fall in the categories shown in Table 1.1. It should 
be noted that this dataset was produced in 2006 and, therefore, may no longer be 
accurate. Also, the NaFRA assessment is done at a national scale and, as a result, is a 
fairly broad overview. 

 

Table 1.1:  National Flood Risk Assessment (NaFRA) statistics for the London 
Borough of Barking & Dagenham 

 

Risk category 
Number of properties at risk 

(residential & non- 
residential) 

Low 
0.5% (1 in 200) chance of flooding each year or less 

1,392 

Moderate 
1.3% (1 in 75) chance or less but greater than 0.5% (1 in 200) 
chance of flooding in any year 

61 

Significant 
greater than 1.3% (1 in 75) chance of flooding in any year 

525 

Total number of properties at risk 1,978 

 

32. The River Thames has posed a risk of flooding to London for as long as the settlement 
has been there. As London has grown, the river has become more and more 
constrained by the urban development around it. The natural floodplain of the River 
Thames within London is now almost fully developed and the southern section of the 
Borough of Barking & Dagenham (that which adjoins the River Thames) is heavily 
dependant upon manmade flood defences to protect it against the risk of flooding. 
Substantial investment has been committed to the protection of London, both now and 
into the future, as set out by the TE2100 Strategy (Environment Agency).  

                                                 
4 Environment Agency Flood Risk Data Report (March 2007 - based on information from April 2006) 
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33. As well as the River Thames, the River Roding (Barking Creek) and the Beam River 
are key features of the borough. They, along with the other smaller creeks and brooks 
that are present in Barking & Dagenham, present a potential risk of flooding to property 
and infrastructure in the heart of the borough, away from the tidal frontages of the 
Thames. 

34. Investment has been made in flood risk management along the River Roding by the 
Environment Agency. This has included the construction of improved flood defences on 
the New England Embankment, which is near the Frogmore Estate and Gascoigne 
Road in Barking. 

35. The Environment Agency is currently reviewing their future strategy for flood risk 
management within the Roding and Beam catchments as an integral part of the River 
Thames Catchment Flood Management Plan (CFMP). Detailed messages have been 
drawn-up for ‘Policy Units’ across the Thames region. The River Roding and Beam 
River make up two separate Policy Units and they each have had specific visions and 
objectives tailored to their catchment types (see Appendix C). 

36. As is the case in many areas of England, an ever increasing ‘squeeze’ is evident, 
through competing needs for government funding for flood defence and an increasing 
potential risk of flooding due to pressure for future development and climate change. 
For this reason, a key focus of the Thames CFMP is the need to proactively deliver a 
reduction in flood risk through the planning process – in simple terms, guiding 
vulnerable development away from areas that are most at risk, and adopting 
sustainable design techniques.  

37. This philosophy is also clearly evident within other strategic studies being developed by 
the Environment Agency relating more widely to the River Thames, in particular the 
TE2100 Strategy. The Council embrace these core principles of sustainability and 
these have underpinned the development of the Barking & Dagenham SFRA. 

38. Jacobs was commissioned to develop the Barking & Dagenham SFRA in November 
2007. The London Borough of Barking & Dagenham is currently reviewing its planning 
framework and this SFRA supplements the evidence base that informs this review 
process. The SFRA is a technical document that will be submitted to the Secretary of 
State with the submission Core Strategy and supporting Development Planning 
Document (DPD). This SFRA will be developed and refined over time and will feed into 
the Council’s emerging ‘preferred options’ for site allocation. 

 

1.2 Future Development in Barking & Dagenham Borough 

39. Like other London Boroughs that border the River Thames, Barking & Dagenham is 
looking to undergo a huge programme of regeneration in terms of new homes, 
transport and community facilities. Barking & Dagenham is at the heart of the Thames 
Gateway and the borough contains the UK's biggest brownfield regeneration project at 
Barking Riverside, which received planning permission in August 2007. 

40. Barking & Dagenham’s southern boundary fronts onto the Thames for 4.7km, from the 
Barking Barrier in the west to the mouth of the Beam River in the east. The area behind 
the Thames tidal defences to the south of the A13 is characterised by the industrial 
sites around River Road in the west and Dagenham Docks and Choats Road in the 
east. A large section of brownfield land separates these two industrial areas and this is 
the land earmarked for the Barking Riverside development mentioned above. Over 800 
acres of land is to be redeveloped and, over the next 15-20 years, more than 10,000 
new homes will be built to house a new community of around 25,000 people. 

41. The land immediately behind the tidal defences is very low (approximately 2 metres 
above Ordnance Datum [maOD]) and relies on the Thames Tidal Defences to protect it 
from flooding. Further north, towards the A13, land rises to approximately 6maOD. The 
land set aside for the Barking Riverside development has been raised to a level above 
that of the Thames Barrier after concerns were raised about flood defences. Improved 
surface water drainage systems have been incorporated. 
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42. Barking & Dagenham is predominantly urbanised, with over 2300 hectares of land 
being dedicated to buildings, gardens and transport. Surprisingly, over 1200 hectares 
of land (34% of the total) is classified as greenspace. However, a very wide range of 
land uses are included in greenspace, including all agricultural land uses and all types 
of open space5. 

43. Industry in Barking & Dagenham is split between services (63% of all employment), 
utilities (12% of all employment), manufacturing (10% of all employment) and 
construction (9% of all employment)6 

44. Over the next 20 years, Barking and Dagenham Borough Council forsee the area 
undergoing its biggest transformation since the borough was first industrialised and 
urbanised. Aside from the redevelopment at Barking Riverside, Dagenham Dock has 
been outlined as the future home of London’s environmental technologies. A major 
sustainable community will be developed on land released by the Ford Motor Company 
in South Dagenham and Barking Town Centre will be revitalised to become a focal 
point and retail centre for the new communities. 

                                                 
5 ODPM 2001 Land Use Categories 
6 Source: 2001 Census 
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2 SFRA Approach 
 

45. The primary objective of this SFRA is to inform the revision of flooding policies, 
including the allocation of land for future development, within the emerging Local 
Development Framework (LDF). However, the SFRA has a broader purpose and, in 
providing a robust depiction of flood risk across the Borough, it can: 

 Inform the development of Council policy that will underpin decision making within 
the Borough, particularly within areas that are affected by (and/or may adversely 
impact upon) flooding;  

 Assist the development control process by providing a more informed response to 
development proposals affected by flooding, influencing the design of future 
development within the Borough; 

 Help to identify and implement strategic solutions to flood risk, providing the basis 
for possible future flood attenuation works; 

 Support and inform the Council’s emergency planning response to flooding. 

46. The Government provides no specific methodology for the SFRA process. Therefore, 
to meet these broader objectives, the SFRA has been developed in a pragmatic 
manner in consultation with both the Council and the Environment Agency.  

47. A considerable amount of knowledge exists with respect to flood risk within the 
Borough, including information relating both to historical flooding, and the predicted 
extent of flooding under extreme weather conditions (i.e. as an outcome of detailed 
flood risk modelling carried out by the Environment Agency). The SFRA has built upon 
this existing knowledge, underpinning the delineation of the Borough into zones of 
‘high’, ‘medium’ and ‘low’ probability of flooding, in accordance with PPS25. Within 
defended areas, these zones have then been subsequently sub-delineated on the 
basis of flood hazard (or potential risk to life), as described in Section 6.2. Collectively 
these flood zones will be used to provide a reliable and thorough evidence base for the 
development of flooding related policy and the allocation of sites for future housing and 
employment uses. 

48. A summary of the adopted SFRA process is provided in the figure below, outlining the 
specific tasks undertaken and the corresponding structure of the SFRA report. 
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49. The River Thames catchment encompasses a large number of Boroughs within the 
Greater London area and future development within the region could severely influence 
the risk of flooding posed to neighbouring areas if not carefully managed. It is essential 
that all local authorities clearly understand the core issues that flood risk raises within 
their respective Boroughs and adapt their decision-making accordingly. They must be 
aware of the impact that careless planning may have, not only locally, but upon 
adjoining Boroughs. 

50. A number of authorities across Greater London have either completed or are beginning 
to carry out similar strategic flood risk investigations. These will help provide the 
evidence base for the Core Strategies and site-specific development allocations that 
will form part of the Local Development Frameworks that all local planning authorities 
must now produce. Whilst the delivery teams and programmes underpinning these 
studies vary from one borough to the next, all are being developed in liaison with the 
Environment Agency. Consistency in the adopted approach and decision making with 
respect to the effective management of flood risk throughout the sub-region is highly 
important. Regular discussions with the Environment Agency have been carried out 
throughout the SFRA process to this end, seeking clarity and consistency where 
needed. 

Application of the Exception Test. Recommend 
development control conditions to mitigate the risk 

of flooding should development proceed in 
accordance with PPS25 

Assessment of the potential 
impacts of climate change to 2056 

Assessment of the residual risk of 
flooding to the Borough  

 

Collation of existing information 
relating to flooding  

Delineation of ‘high’, ‘medium’ and 
‘low’ risk zones in accordance with 

PPS25 

Assessment of the possible risk to life 
(flood hazard) should a flood occur  

Application of the Sequential Test. 
Recommend appropriate land uses within 

flood affected areas  
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3 Policy Framework 
 

3.1 Introduction 

51. This section provides a brief overview of the strategy and policy context relevant to 
flood risk in the Borough. 

52. The success of the SFRA is heavily dependent upon the Council’s ability to implement 
the recommendations put forward for future sustainable flood risk management, both 
with respect to planning decisions and development control recommendations (refer 
Section 7.4). A framework of national and regional policy directive is in place, providing 
guidance and direction to local planning authorities. Ultimately however, it is the 
responsibility of the Council to establish robust policies that will ensure future 
sustainability with respect to flood risk. 

 

3.2 National Policy  

3.2.1 Introduction 

53. This section provides a brief overview of planning policy relating to Barking & 
Dagenham in terms of flood risk. The SFRA is a key point of reference to the Council in 
developing their flood risk policies, and this part of the document is designed to 
facilitate policy development. 

 

3.2.2 Planning Policy Statement 25: Development and Flood Risk7  

54. Planning Policy Statement 25 (PPS25) was published in December 2006 and sets out 
the planning objectives for flood risk management. It states that all forms of flooding 
and their impacts are material planning considerations, which gives much weight to the 
issue of flooding. The aim of PPS25 is to ensure that flood risk is taken into account at 
all stages of the planning process in order to prevent inappropriate development in ‘at 
risk’ areas. 

55. The key objectives for planning are appraising, managing and reducing flood risk. To 
appraise the risk it is stated that flood risk areas need to be identified, and that the level 
of risk needs to be identified. To facilitate this, PPS25 indicates that Regional Flood 
Risk Appraisals (RFRA) and Strategic Flood Risk Assessments should be prepared. 
The draft London RFRA is discussed below. 

56. To manage the risk, Local Planning Authorities (LPAs) need to develop policies which 
“avoid flood risk to people and property where possible, and manage any residual risk, 
taking account of the impacts of climate change”. LPAs should also only permit 
development in flood risk areas if there are no feasible alternatives located in areas of 
lower flood risk. 

57. To reduce the risk, PPS25 indicates that land needed for current or future flood 
management should be safeguarded; new development should have an appropriate 
location, layout and design and incorporate sustainable drainage systems (SUDS); and 
new development should be seen as an opportunity to reduce the causes and impacts 
of flooding by measures such as provision of flood storage, use of SUDS, and re-
creating the functional flood plain. 

58. A partnership approach is stressed in PPS25 to ensure that LPAs work with partners 
such as the Environment Agency. The Environment Agency can provide both 
information and advice relating to flood risk, and should always be consulted when 
preparing policy or making decisions which will have an impact on flood risk. 

                                                 
7 Communities and Local Government (2006) Planning Policy Statement 25: Development and Flood Risk 
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59. The future impacts of climate change are highlighted in PPS25, as climate change will 
lead to increased flood risk in many places in the years ahead. When developing 
planning policy, LPAs need to consider if it is necessary to encourage the relocation of 
existing development to locations at less of a risk from flooding in order to prevent 
future impacts of flooding. 

60. PPS25 also gives specific advice for determining planning applications, which needs to 
be considered when developing policy. LPAs should ensure that flood risk 
assessments (FRAs) are submitted with planning applications where this is 
appropriate; they should apply the sequential approach (defined in the PPS) which 
ensures that lower risk areas are considered preferable to higher risk areas; priority 
should be given to the use of SUDS; and new development should be designed to be 
resilient to flooding as appropriate. 

61. The Practice Guide Companion to PPS25 was released in draft form for consultation by 
the Department for Communities and Local Government in February 2007, providing 
additional guidance on the principles set out in PPS25. 

 

3.2.3 Planning Policy Statement: Planning and Climate Change8 

62. The proposed planning policy statement on climate change was published for 
consultation in December 2006. Now it is published, it supplements the existing PPS1: 
Delivering Sustainable Development and the guidance in Annex B of PPS12. The 
document highlights the issue of climate change, and sets out ways planning should 
prepare for its effect, which includes managing flood risk. However, little detail is given 
about flooding in this document as PPS25 already covers this topic. 

 

3.3 Regional Planning Policy 

3.3.1 The London Plan (Consolidated with Alterations since 2004)9 

63. The London Plan (Consolidated with Alterations since 2004) is the adopted regional 
spatial strategy that covers the London Borough of Barking & Dagenham and includes 
a number of flood risk policies relevant to the area. The key policies relate to flooding; 
flood risk management; sustainable drainage; rising groundwater; and climate change. 

64. Chapter 4A sets out the spatial strategy and policies for mitigating and adapting to 
climate change and using and managing natural resources, which includes sustainable 
planning for flood risk management. Paragraph 4.38 identifies London as being prone 
to five sources of flooding: tidal, fluvial, groundwater, surface and sewer flooding and 
goes on to acknowledge that climate change will increase the probability of flooding 
from all these sources except perhaps groundwater. Subsequent paragraphs therefore 
indicate that the management of flood risk is extremely pertinent to London.  

65. Policy 4A.12 “Flooding” refers to the need for carrying out strategic flood risk 
assessments in order to identify locations suitable for development, which should be 
carried out in line with PPS25.  

66. This SFRA document identifies the areas at risk from flooding within the London 
Borough of Barking & Dagenham following the principles set out in PPS25. The policy 
indicates that Boroughs should avoid permitting built development in functional flood 
plains. Functional Floodplain is defined as that area which falls within the 1 in 20 
annual chance event flood envelope. It is further defined as: 

 
 land where the flow of flood water is not prevented by flood defences or by 

permanent buildings or other solid barriers from inundation during times of flood; 

                                                 
8 Communities and Local Government (2007) Planning Policy Statement: Planning and Climate Change: Supplement to Planning Policy 

Statement 1 
9 Mayor of London (2008) The London Plan: Spatial Development Strategy for Greater London (Consolidated with alterations since 2004) 
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 land which provides a function of flood conveyance (i.e. free flow) or flood storage, 
either through natural processes, or by design (e.g. washlands and flood storage 
areas). 

 

67. Policy 4A.13 “Flood risk management” highlights criteria for managing flood risk where 
development has been permitted in areas at risk of flooding. One criterion states the 
need to set back permanent development from flood defences to allow for replacement 
or repair of the defences. This is an issue for Barking & Dagenham as there are a 
number of flood defences located in the borough, such as the Thames Tidal Defences. 
The London Borough of Barking & Dagenham will need to ensure that any new 
development near to the defences is set back from them, and that any new 
development does not undermine or breach the defences. 

68. Policy 4A.14 “Sustainable Drainage” seeks to ensure that surface water run-off is 
managed close to its source and recommends that rainwater harvesting and 
sustainable drainage systems (SUDS) are promoted for new developments unless 
there are practical reasons for not doing so.  It also identifies that developers should 
aim to achieve Greenfield run off from their site. Sustainable drainage techniques are 
identified as one of the keys to ensuring that long-term flooding risk is managed. Thus 
it is important that local planning policy provides clear guidance relating to sustainable 
drainage within emerging development areas in Barking & Dagenham. 

69. Policy 4A.15 “Rising Ground Water” highlights the importance of abstracting 
groundwater in areas where the rising groundwater is a problem in considering 
planning applications for major developments. In addition it suggests varying 
sustainable techniques to use the abstracted water. The London area has a history of 
rising groundwater as the major industrial abstractions have ceased. 

70. The Regions housing targets over the plan period are given in policy 3A.1 “Increasing 
London’s Supply of Housing” and the subsequent table SA.1. These state that the 
Mayor will seek a minimum provision of 30,500 additional homes per year from all 
sources in London. Within the Borough of Barking & Dagenham an annual monitoring 
target of 1,190 additional housing is sought per year. 

71. The policies mentioned above will need to be considered when the borough is 
considering how to allocate land, in particular, in order to meet development pressures 
such as the need for additional housing. 

 

 The Sub-Regional Development Framework: East London 

72. The Sub-Regional Development Framework (SRDF) for East London was published in 
2006 by the Mayor of London. The Framework is not a planning policy document in 
itself but a complementary aid to the London Plan in identifying issues which might be 
addressed in the London Plan review or Local Development Frameworks. Within the 
development control process, the SRDF may be used as a material consideration in 
the determination of planning applications.  

73. In discussing flood risk, the SRDF cites good practice examples such as the Millennium 
Dome and emerging Olympic site of how development can achieve sustainable flood 
defences. Likewise it encourages innovative building and site designs that do not 
depend on flood barriers for protection and impose restrictions on a site’s accessibility, 
natural environment and aesthetic value.  

74. Key infrastructure issues surrounding the Opportunity Areas of Barking Riverside 
(formerly Reach)10 and London Riverside11 in Barking and Dagenham are set out in the 
SRDF. It is highlighted that Barking Riverside, the site for a proposed 10,000 
residential unit new community development, lies within the Tidal Thames flood plain 
and is also at risk from fluvial flooding. The western parts of London Riverside, a site 
earmarked for up to 9,000 residential units, may also be subject to flood risk.  The 

                                                 
10 Mayor of London (2006), pg A25, Annex 2, The Sub-Regional Development Framework: East London, GLA 
11 Mayor of London (2006), pg A29, Annex 2, The Sub-Regional Development Framework: East London, GLA 
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Framework repeats PPS25 advice and the London Plan policies by emphasising the 
need to examine future flood risk management and consider mitigation measures in the 
development of these sites.  

 

3.3.2 Draft Regional Flood Risk Appraisal 12 

75. One of the key elements of PPS25 is to introduce a hierarchy of Flood Risk Appraisal 
and the requirement for Regional Planning bodies to produce a Regional Flood Risk 
Assessment (RFRA) to accompany Regional Spatial Strategies. The recently published 
draft of the RFRA for Greater London has been undertaken with the assistance of the 
Environment Agency and is currently going through an informal consultation stage with 
key agencies before being finalised (expected 2008).  

76. The RFRA is a strategic overview of flood risk across London. It does not represent a 
detailed analysis of flood risk in relation to any particular areas or sites. It contains a 
series of recommendations which are either region wide or applicable to boroughs in 
undertaking their SFRA to accompany emerging Local Development Documents. The 
RFRA will remain a live document with regular updates to reflect the changing position 
in relation to both climate change and development pressure and policy responses. 
The RFRA should be useful to spatial planners, developers, infrastructure and utility 
operators and emergency planners. It is a specific aim of the RFRA to bring spatial 
planners and emergency planners into closer communication. 

77. The Draft Regional Flood Risk Appraisal (RFRA) provides the following 
recommendations of specific relevance to the London Borough of Barking & 
Dagenham: 

 Recommendation No. 2 - All Thames-side planning authorities should put in place 
policies to promote the setting back of development from the river edge to enable 
sustainable and cost effective upgrade of river walls/embankments, in line with 
London Plan Policy 4C.6 (FALP policy 4A.5vi); 

 Recommendation No. 6 - Developments all across London should implement the 
Drainage Hierarchy set out in Policy 4A.5vii of the FALP (refer Section 7.6); 

 Recommendation No. 7 - Regeneration and redevelopment of London’s fluvial 
river corridors offer a crucial opportunity to reduce flood risk. Strategic Flood Risk 
Assessments and policies should focus on making the most of this opportunity 
through appropriate location, layout and design of development as set out in 
PPS25 and the Thames Catchment Flood Management Plan (CFMP). In particular 
opportunities should be sought to: 

• Set back of development from the river edge to enable sustainable and cost 
effective flood risk management options (FALP Policy 4A.5vi).  

• Ensure that the buildings with residual flood risk are designed to be flood 
compatible or flood resilient (FALP Policy 4A.5vi) 

• Use open spaces within developments which have a residual flood risk to act 
as flood storage areas 

 Recommendation No. 10 – Organisations responsible for development with large 
roof areas should investigate providing additional surface water runoff storage; 

 Further strategic recommendations are provided for key development types 
throughout the region including (for example) schools, hospitals and emergency 
services. These recommendations focus heavily upon ensuring that the risk of 
flooding is minimised through the design process. 

78. The RFRA deliberately crosses the boundary between land use planning and 
emergency planning, which has been done to stimulate greater links between these 
disciplines. The London Resilience Team has recently published its London Strategic 
Flood Plan (LSFP). This seeks to co-ordinate emergency services and emergency 

                                                 
12 Regional Flood Risk Appraisal - draft for informal consultation, June 2007 
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planners across London in the event of a major flood. This is the first time it has been 
updated since the opening of the Thames Barrier. It will be important to foster links 
between the RFRA and the LSFP. 

 

3.3.3 Supplementary Planning Guidance – Sustainable Design & Construction13 

79. Clause 2.4.4 of the SPG (Water Pollution and Flooding) sets out a series of standards 
that are to be sought through local planning policy. These form the framework within 
which the development control recommendations established within the Barking & 
Dagenham SFRA have been developed (in consultation with the Council and the 
Environment Agency). The ‘Essential Standards’ sought through the SPG are:  

 use of SUDS measures wherever practical; and  

 achieve a 50% attenuation of the undeveloped site’s surface water runoff at peak 
times 

80. Furthermore, the ‘Mayor’s Preferred Standard’ is: 

 achieve a 100% attenuation of the undeveloped site’s surface water runoff at peak 
times 

81. Specific guidance is provided to assist Boroughs in the achievement of these desired 
standards, and these are outlined as following: 

 Incorporating Sustainable Drainage Systems (SUDS) - as an alternative to 
traditional approaches to managing runoff from buildings and hardstanding. SUDS 
reduce the total amount, flow and rate of surface water that runs directly to rivers 
through stormwater systems which is a contributory factor in flooding incidents 
and affects the biological quality of waterways. It may not be possible to achieve 
the preferred standard in situations where a proposed development is of high 
density, particularly in central London or town centres or where there are high 
levels of contamination in ground conditions. 

 Identifying potential sources of flooding and assessing their possible impacts both 
now and in the future - any development proposed needs to consider flood risk 
from a variety of possible sources, such as watercourses, groundwater, foul and 
surface water sewer and overland flow. The Environment Agency publishes flood 
maps showing tidal and non tidal river flood plains. Other sources will need to be 
considered on a more localised basis. All development must conform to the 
sequential test set out in PPG25 (now further developed in consultation on 
PPS25) and supported by the London Plan (Policy 4C.6). This makes it clear that 
development in functional floodplains or inappropriately defended floodplains 
should be wholly exceptional. Development should incorporate safe access routes 
above the flood levels likely during the design life of the development. 

 Adopt principles of flood resistant design - The Environment Agency is opposed to 
unsustainable land uses within areas of flood risk. It is working to influence 
development patterns to minimize risk, primarily by developing land outside flood 
plains first, followed by land at lowest risk in defended areas. Some forms of 
development need to be beside rivers, for example, boat clubs. These should be 
designed so that they can be flooded without causing any undue damage. In other 
areas development can be designed to be flood resistant. For example putting living 
accommodation on the first floor or building on stilts. Roof drainage can also be 
designed to cope with the higher levels of rainfall and increased occurrence of storms 
expected from climate change. 

 

3.3.4 Mayor’s Draft Water Strategy (March 2007) 

82. “Most people in London expect to turn on the tap and get water without having to think 

                                                 
13 Mayor of London (May 2006) 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

April 2008 11

about where it comes from. Equally, people want to be able to pull out the plug and let 
water run away without having to worry about what happens to it afterwards. However, 
changes are going on around us that mean that Londoners will have to pay more 
attention to where water comes from and goes to. London is a dynamic, growing city 
and, like other world cities, is facing the effects of a changing climate. Together these 
pressures will aggravate the stress on existing systems by placing: 

 
 A greater demand for water from the mains network, and therefore from the 

environment; 
 An increased flow to, and discharges from, the sewage treatment works 
 A greater risk of surface flooding as rainwater runs off new houses, driveways and 

roads; 
 An increase in storm and tidal surge; 
 All in all, this means we will need increasingly to plan and co-ordinate all aspects 

of water management than in the past.” 
 

83. To address these issues, the Draft Water Strategy sets out specific proposals for future 
management of water and wastewater within Greater London. These are outlined 
below. 

  
“Chapter 7 – Disposal of Wastewater in London (Proposal 11) 
As part of the next periodic review, the sewerage undertaker with the support of the 
London Boroughs should seek to establish a firm programme to remove those 
properties and areas in London from the risk register that are at risk of flooding from 
overloaded sewers.” 

 
“Chapter 8 – Flood Risk in London (Hierarchy 5) 
The Mayor proposes the following hierarchy for managing floods in London: 

 Avoid types of development that are vulnerable to flooding in flood risk areas  
 Where this is avoidable, reduce the vulnerability through design and construction 

techniques by providing space for rivers and tidal processes to occur. Also, by 
increasing the resilience of buildings to floods through design and construction 
techniques such as raising electrical services 

 Alleviate the risk of flooding through flood defences.” 
 

“Chapter 8 – Flood Risk in London (Proposal 13) 
Developers should determine, in consultation with the Environment Agency, the 
sewerage undertaker, Transport for London and the relevant London Borough, whether 
their proposed development site is at risk from flooding. Developers seeking to develop 
a site at risk from flooding should undertake an appropriate flood risk assessment. All 
flood risk management proposals should avoid increasing flood risk to neighbouring 
areas.” 

 

3.4 Local Planning Policy 
 
3.4.1 Adopted London Borough of Barking & Dagenham Unitary Development Plan14 

84. The London Borough of Barking and Dagenham Unitary Development Plan (UDP) was 
adopted in 1995, setting out the local planning policies and proposals for development 
and land use in the Borough over the plan period up until 2011.  

85. The Planning and Compulsory Purchase Act 2004 introduced a new planning system 
that will eventually lead to unitary development plans replaced by Local Development 
Frameworks (LDFs). At the time of its inception, under ‘transitional arrangements’, the 
Act allowed all Local Plan policies to be ‘saved’ for a three year period, unless 

                                                 
14 London Borough of Barking & Dagenham Unitary Development Plan (July 2004) 
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expressly replaced by ‘new’ policies. The Council applied to the Secretary of State with 
a list of policies to be saved and deemed essential, until such time that a Core Strategy 
or relevant Development Plan Document (LDF documents) is adopted to replace them.  

86. The 3 year period has now expired and the ‘saved’ policies have since been revised by 
virtue of a direction received by the Council from the Secretary of State. The revision of 
the policies has led to Policies G33 and G34 ‘Flooding’ and Policy G35 ‘Tidal Defences’ 
to be ‘re-saved’. Though these policies are continued for development control 
purposes, they may have been superseded by the principles set out in PPS25. 
Eventually they will be replaced by ‘new’ LDF policies.  

87. Policy G3315 provides a vague approach to development in areas at risk from flooding 
than that set out in PPS25. PPS25 requires the sequential testing of development sites 
in flood risk areas. The Test insists on the consideration of site suitability in the wider 
planning context should an alternative site be unavailable as well as the 
implementation of specific flood risk management techniques. Policy G33 states: 

 
“In the areas at risk from flooding… there will be a presumption against new 
development or the intensification of existing development. Where the redevelopment 
is permitted in areas potentially at risk from flooding, then appropriate flood protection 
will be required…” 
 

88. Given that PPS25 has superseded the UDP, the policy will apply to development 
proposals in conjunction with the PPS25 context. The same procedure applies for 
Policy G3410 which concerns surface run-off. The Policy states: 

 
“Planning permission will not normally be granted for new development or 
redevelopment of existing urban areas, if such development would result in an 
increased flood risk in areas downstream due to additional surface water run off… 
where development is permitted which is likely to increase the risk of flooding, it must 
include appropriate attenuation measures defined by the council and other consultees.” 
 

89. PPS2516 cites a proactive approach to managing surface run off likely to be caused by 
new development. This should be considered in addition to Policy G34 in determining 
development proposals. 

90. A third UDP flood risk policy concerns tidal flooding. Policy G35 ‘Tidal Defences’ mainly 
applies to the southern edge of the borough which bounds the River Thames. The 
Policy states: 

 
“There will be a general presumption against development which would adversely 
affect the integrity of tidal defences. Where development relating to the tidal defences 
is permitted, the council will… require that appropriate measures be taken to protect 
their integrity.” 

 

91. The aforementioned policies will remain the determining criteria in assessing planning 
application until superseded by the adoption of LDF policies. 

                                                 
15 LBBD (1995), London Borough of Barking and Dagenham Unitary Development Plan, LBBD 

16 Communities and Local Government (2007) Development and Flood Risk: A Practice Guide Companion to PPS25 ‘Living Draft’ A 

Consultation Paper, HMSO 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

April 2008 13

 

3.5 Emerging Local Planning Policy Context 
 
3.5.1 The London Borough of Barking and Dagenham Local Development Framework 

92. LBBD is currently preparing its Local Development Framework (LDF), as required 
under the Planning and Compulsory Purchase Act 2004. The LDF will replace the 
existing adopted Unitary Development Plan and will be used for development control 
decisions. The Local Development Scheme (LDS) sets out which Local Development 
Document’s (LDDs) the Council will prepare as part of its LDF. The Council has already 
commenced work on their Core Strategy DPD which sets out the spatial vision and 
objectives for development in the Borough up to at least 2026. The Borough Wide 
Development Policies has also been commenced which will provide the planning policy 
framework for general development control policies. LBBD has indicated that the draft 
LDS 2008 is likely to indicate the following timescales for the key LDF documents: 

 
 LBBD Core Strategy DPD:  

• Submission:  June 2008 
• Public Examination:  February 2009 
• Inspectors Report:  July 2009 
• Adoption:  September 2009 

 
 LBBD Borough Wide Development Policies DPD: 

• Submission:  June 2008 
• Public Examination:  June 2009 
• Inspectors Report:  October 2009 
• Adoption: January 2010 

 
 Site Allocations DPD: 

• Submission: September 2009 
• Public Examination:  May 2010 
• Inspectors Report:  October 2010 
• Adoption:  January 2011 

 

93. The Core Strategy is due to be submitted to the Secretary of State in June 2008. The 
emergence of policies through the LDF preparation process presents an idea of the 
likely direction the policies will take. At the Preferred Options stage of the Core 
Strategy various polices were proposed which referred to flood risk and development. 

94. The Core Strategy’s proposed Spatial Strategy17 follows PPS25 by stating: 

 
“…New development should avoid areas at risk of flooding unless no suitable available 
site at less risk is available and the development is essential. Development proposals 
in areas at risk of flooding will have to be preceded by flood risk assessments and any 
flood risk related effects identified will have to be mitigated.” 

 

95. This proposed policy statement is repeated in Preferred Policy Option CM2: Managing 
Housing Growth18, which explicitly refers to the need for the sequential testing of sites. 

                                                 
17 LBBD (2007), pg 23, Core Strategy Preferred Options Report, LBBD 
18 LBBD (2007), pg 33, Core Strategy Preferred Options Report, LBBD 
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The main proposed policy concerning flood risk in the document is Preferred Policy 
Option CR6: Flood Management19. The policy extensively lists methods of flood 
control, repeating principles set out in PPS25, and reinforces the primary principle that: 

 
“…Development should be avoided that places, people and property at direct risk, 
taking into account the impacts of climate change, or displaces this risk into other 
areas…” 

 

96. The Borough Wide Development Policies DPD reflects the spatial vision and 
objectives, and complements the proposed core policies set out in the Core Strategy 
Preferred Options Report. The DPD offers detailed guidance on thematic issues 
including flood risk. Preferred Policy Option BR5: Water Management specifically 
addresses flood risk related requirements. It cites Sustainable Drainage Systems 
(SUDS) and water conservation including water reduction, water reuse and water 
recycling in reducing flood risk and managing surface runoff.  

97. The emerging Core Strategy and Borough Wide Development Policies DPDs provide a 
rough idea of what LBBD may require of developments in the future. Once the Council 
is in receipt of the Inspector’s Report, which will address the findings of the Public 
Examination, for both documents a firmer grasp will be held of the policy content. 

                                                 
19 LBBD (2007), pg 67, Core Strategy Preferred Options Report, LBBD 
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4 Data Collection 
 
4.1 Overview 

98. A considerable amount of knowledge has been collated to inform the analysis (and 
delineation) of flood risk throughout the Borough, including (but not limited to): 

 
 Historical river flooding information; 
 Information relating to localised flooding issues (surface water, groundwater 

and/or sewer related), collated in consultation with the Council and the 
Environment Agency; 

 Locality and condition of raised flood defences; 
 Environment Agency Flood Zone Maps; 
 Topography (LiDAR). 
 

99. This data has been sourced from key stakeholders, as highlighted below. The 
interpretation of this data to inform the delineation of zones of ‘high’, ‘medium’ and ‘low’ 
probability of flooding, in accordance with PPS25, is explained in Section 5. The 
findings of this interpretation are outlined in Section 6. The formulation of planning and 
development control recommendations is provided in Section 7. 

 

4.2 Consultation 

100. Consultation has formed a key part of the data collation phase for the Barking & 
Dagenham SFRA. The following key stakeholders have been comprehensively 
consulted to inform the current investigation: 

 

London Borough of Barking & Dagenham 

Consulted to identify areas under pressure from development and/or regeneration, as 
well as any areas of vulnerable land use. 

 

Environment Agency  

The Environment Agency has been consulted to source specific flood risk information 
to inform the development of the SFRA. In addition, the Environment Agency is a 
statutory consultee under PPS25 and therefore must be satisfied with the findings and 
recommendations for sustainable flood risk management into the future. For this 
reason, the Environment Agency has been consulted during the development of the 
SFRA to discuss potential flood risk mitigation measures and planning 
recommendations. 

 

Thames Water 

Thames Water is responsible for the management of urban drainage (surface water) 
and sewerage within the Borough. Thames Water was consulted to discuss the risk of 
localised flooding associated with the existing drainage/sewer system. 

 

Essex and Suffolk Water 

Essex and Suffolk Water are responsible for water supply in the London Borough of 
Barking and Dagenham. They do not have any responsibility for sewerage or drainage 
systems. Essex and Suffolk Water were contacted for information regarding flooding 
from their water supply network and they stated that, although flooding incidences from 
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burst water mains had occurred, they didn’t keep any specific records that are 
appropriate for release for the use of the assessment of flood risk. This is for two 
reasons. Firstly, where flooding has occurred, it is as the result of random pipe bursts 
and another pipe burst is no more likely to occur in that location than anywhere else, so 
the mapping of risk areas would be meaningless. Secondly and more importantly, 
Essex and Suffolk water are not allowed to release mapping and details of the location 
of water mains due to Defra regulations (under terrorism laws). Under these 
regulations, releasing the location of flooding from burst mains pipes is also not 
permitted as it can indicate the location of the mains pipe itself. 

 

4.3 Environment Agency Flood Zone Maps 

101. The Environment Agency’s Flood Map shows the natural floodplain, ignoring the 
presence of defences and, therefore, areas potentially at risk of flooding from rivers or 
the sea. The Flood Map shows the area that is susceptible to a 1 in 100 (1% annual 
exceedance probability (AEP)) chance of flooding from rivers, and a 1 in 200 (0.5% 
AEP) chance of tidal flooding, in any one year. It also indicates the area that has a 1 in 
1000 (0.1% AEP) chance of flooding from rivers and/or the sea in any given year. This 
is also known as the Extreme Flood Outline.  

102. The Flood Map outlines have been produced from a combination of a national 
generalised computer model, more detailed local modelling (if available), and some 
historic flood event outlines (only in Flood Zone 2). Within the tidal reaches of the River 
Thames (including the London Borough of Barking & Dagenham) the Flood Map has 
been developed on the basis of detailed two dimensional modelling. The Environment 
Agency’s Flood Map provides a consistent picture of flood risk for England and Wales. 

103. The Environment Agency’s knowledge of the floodplain is continuously being improved 
by a variety of studies, detailed models, data from river flow and level monitoring 
stations, and actual flooding information. They have an ongoing programme of 
improvement, and updates are made on a quarterly basis where more accurate 
information is available.  

 

4.4 Historical Flooding 

104. Discussions have been held with the Council to identify those areas within the Borough 
that are known to have been exposed to flooding in recent years. However, the Council 
do not currently hold any information of this type. The Environment Agency were able 
to supply GIS layers of outlines of major flood events as far back as 1707. 

105. It is important to recognise that the incidents listed are events in which areas have 
been affected not only by flooding from one of the many watercourses in Barking & 
Dagenham or from the River Thames, but also from surcharging of the underground 
sewer system, blockage of culverts and gullies, and/or surface water runoff or 
groundwater.  

106. The cause of observed flooding is often difficult to ascertain, particularly after the 
floodwaters have passed. Finally, whilst prescriptive information relating to the precise 
location and depth of flooding is not always available, anecdotal information highlights 
the importance of careful and informed decision making when locating future 
development within a Borough. 

 

4.5 Detailed Hydraulic Modelling 

107. Detailed modelling studies have been conducted on some of the watercourses in 
Barking & Dagenham on behalf of the Environment Agency. Recently, the Beam, 
Ingrebourne and Marshes (West) Flood Modelling Study (Phase 2 – Modelling & 
Mapping) was undertaken by Halcrow in 2006 so that the Environment Agency’s 
existing Flood Map could be improved, with more accurate delineation of Flood Zone 3 
and 2 and areas benefiting from defences. 
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108. It should be noted that the detailed hydraulic models developed on behalf of the 
Environment Agency assume ‘typical’ conditions within the respective river systems 
that are being analysed. The predicted water levels may change if the operating 
regimes of the rivers involved are altered (e.g. engineering works which may be 
implemented in the future), if culverts become blocked, or if the condition of the river 
channel is allowed to deteriorate. 

109. The Environment Agency is undertaking the Thames Estuary 2100 (TE2100) project, 
which includes many smaller projects and studies within it, which is investigating the 
risks of flooding at a more detailed level to inform the flood risk management strategy 
for the area up to the year 2100. 

110. The Environment Agency has also commissioned an ongoing study to improve the 
modelling in the downstream reaches of the River Roding. The outputs of this study will 
not be complete within the timescales of this SFRA, but they will be available for future 
updates and so awareness of it should be raised. 

 

4.6 Flood Defences 

111. Flood defences are typically raised structures that alter natural flow patterns and 
prevent floodwater from entering property in times of flooding. They are generally 
categorised as either ‘formal’ or ‘informal’ defences. A ‘formal’ flood defence is a 
structure that was built specifically for the purpose of flood defence and is maintained 
by its respective owner, which could be the Environment Agency, Local Authority, or an 
individual. An ‘informal’ flood defence is a structure that has not been specifically built 
to retain floodwater and is not maintained for this specific purpose, but may afford 
some protection against flooding. These can include boundary walls, industrial 
buildings, railway embankments and road embankments situated immediately adjacent 
to rivers. 

 

 

Plate 4.1: Typical Thames Tidal Defence in Barking & Dagenham 
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112. Formal raised flood defences within the Borough have been identified in consultation 
with the Environment Agency, providing protection against tidal and fluvial flooding 
from the River Thames. A visual inspection of the tidal frontage was also carried out, 
where access allowed it. The height of the River Thames defences (along the southern 
boundary of the Borough) is set by an Act of Parliament20. These were raised in the 
mid-1970s as interim protection measures in conjunction with the construction of the 
Thames Barrier. With completion of the barrier, the walls were built to a height of 
7mAOD. These defences are unique in that their defence level is prescribed by a 
height instead of a standard of protection. Plate 4.1, above, shows a typical tidal 
defence on Barking and Dagenham’s River Thames frontage. It shows steel sheet 
piling with a sloped rock revetment. 

113. Defences have also been identified on the larger rivers and tributaries to the River 
Thames, such as the Barking Barrier on the River Roding and the defences and 
washlands that exist on the Beam River upstream of its confluence with the Thames. A 
map of defences, structures and flood storage areas can be seen in Appendix D. Flood 
defences are present on the lower 7km of the River Roding and Barking Creek, which 
are designed for tidal events up to the 0.1% annual probability downstream of the Mill 
Pool at Highbridge Road. Work undertaken by the London Thames Gateway 
Development Corporation identifies that the risk of flooding taking flood defences into 
account north of the Barking Barrage differs significantly from that shown on the 
undefended Flood Zones, highlighting the important role the existing defences play in 
how flooding occurs in the Lower River Roding. There are some minor areas of 
bank/defence overtopping that affect Barking Town Centre during the 5% AEP (1 in 20 
year) and 1% AEP (1 in 100 year) return period events. However, when considering the 
potential impacts of climate change, current predictions indicate that in the future there 
may be significant overtopping of the defences in the 1% AEP (1 in 100 year) fluvial 
flood event21. It is therefore important that Flood Risk Assessments consider these 
risks of overtopping, as well as the risk of a breach in the defences. 

114. The railway lines in the Borough may act as informal raised flood defences altering the 
risk of flooding from what would naturally occur if they were not present. It is important 
to recognise that local roads and/or rail lines that have been constructed on raised 
embankments may alter overland flow routes, and as such may have a localised effect 
upon the risk of flooding (in particular the railway line between Barking and Elm Park 
Stations). Informal flood defences should be carefully reviewed in a local context as 
part of the detailed site based Flood Risk Assessment. 

 

4.7 Topography & Geology 

115. Detailed topographic information has been provided by the Environment Agency (2007) 
for the Borough in the form of LiDAR. LiDAR enables a detailed Digital Elevation Model 
(DEM) to be developed that, in simple terms, provides a three dimensional 
representation of the Borough. 

116. Geological information has been retrieved from the British Geological Society (BGS), 
providing an overview of soils and substrate. 

                                                 
20 Thames River Prevention of Floods Acts (1879 – 1962) 
21 ‘Draft Barking Town Centre Flood Risk Assessment’ London Thames Gateway Development Corporation (2007) 
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5 Data Interpretation 
 

117. The data captured from key sources to inform the development of the Barking & 
Dagenham SFRA is outlined in Section 4 above. This section provides an overview of 
how this data was interpreted to meet the requirements of PPS25. The findings of 
these analyses are presented in Section 6 below. 

 

5.1 Delineation of the PPS25 Flood Zones (Fluvial & Tidal Flooding) 

118. To inform the planning process, it is necessary to review flood risk across the Borough, 
categorising the area in terms of the likelihood (or probability) that flooding will occur.  

119. The definitions of these flood zones are summarised below.  

Zone 3b The Functional Floodplain 

Areas of the region susceptible to flooding within which “water has to flow or be stored 
in times of flood” (PPS25). Areas subject to flooding in the 5% AEP (1 in 20 year) or 
greater flood event or are designed to flood in an extreme event, have been delineated 
as Zone 3b Functional Floodplain. 

Zone 3a High Probability 

Land assessed as having a 1 in 100 or greater annual probability of flooding in any 
year (i.e. 1% AEP) from rivers or a 1 in 200 or greater annual probability of flooding in 
any year (i.e. 0.5% AEP) from the sea. 

Zone 2 Medium Probability 

Land assessed as having between a 1 in 100 (i.e. 1% AEP) and 1 in 1000 (i.e. 0.1% 
AEP) annual probability of river flooding in any year, or between a 1 in 200 (i.e. 0.5% 
AEP) and 1 in 1000 (i.e. 0.1% AEP) annual probability of flooding from the sea in any 
year. 

Zone 1 Low Probability 

Land assessed as having a less than 1 in 1000 annual probability of river flooding in 
any year (i.e. 0.1% AEP). 

 

120. See Appendix E for a map of the Flood Zones in Barking & Dagenham (Appendix E1 
showing fluvial flood risk and Appendix E2 showing fluvial and tidal flood risk). 

 

5.1.1 Delineation of Zone 3b Functional Floodplain 

121. Zone 3b Functional Floodplain is defined as those areas in which “water has to flow or 
be stored in times of flood”. Areas subject to flooding in the 5% AEP (1 in 20 year) or 
greater flood event or are designed to flood in an extreme 0.1% AEP flood event have 
been delineated as Zone 3b Functional Floodplain. The southern areas of the London 
Borough of Barking & Dagenham are defended against flooding from the River Thames 
and, therefore, Zone 3b Functional Floodplain of the River Thames is restricted to 
areas between the river channel and the tidal flood defences, including the river 
channel itself. However, within the areas defended from flooding of the River Thames 
there may still be functional floodplain from other watercourses. 

122. The detailed modelling outputs developed by the Environment Agency, where available 
(refer Section 4.5), have been adopted for the delineation of Zone 3b Functional 
Floodplain within the Borough of Barking & Dagenham. Modelling of the River Roding 
and Loxford water is currently being undertaken. In the absence of detailed modelling, 
the functional floodplain should be assumed to be all of the 1% AEP (1 in 100 year) 
flood event taking any flood defences into account. 
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Existing Development within Zone 3b Functional Floodplain 

123. The PPS25 Practice Companion Guide highlights the importance of considering 
existing land use when delineating areas that are to be treated as ‘functional floodplain’ 
for planning purposes. Discussions with the Environment Agency have confirmed that, 
due to the obstructions to overland flow paths posed by existing development within 
flood affected areas, existing buildings that are impermeable to flooding should not be 
considered as falling within the functional floodplain. Notwithstanding this, the land 
surrounding existing buildings within this zone is indeed Zone 3b Functional Floodplain, 
and planning decisions should be taken accordingly.  

124. It is important to recognise that these areas are subject to relatively frequent flooding. 
There are clear safety, sustainability and insurance implications associated with future 
development within these areas, and informed planning decisions must be taken with 
care. 

 

5.1.2 Delineation of Zone 3a High Probability 

125. Zone 3a High Probability is defined as those areas of the Borough that are situated 
within the 1% AEP (100 year) fluvial or 0.5% AEP (200 year) tidal (whichever is 
greater) flood extent. For planning purposes, the Environment Agency has issued a 
series of Flood Zone Maps and these have been adopted to define Zone 3a High 
Probability within the Barking & Dagenham SFRA.  

126. Detailed modelling for both defended and undefended scenarios are available for the 
Beam River and Ingrebourne Marshes (refer Section 4.5). The outlines from the 
undefended scenario were used to create the Flood Map. It is essential that these 
undefended outlines are used and due consideration is taken of the residual risk posed 
by defence failure and/or lack of investment in future years. Consequently, for SFRA 
purposes, reliance has been placed upon the Environment Agency’s Flood Zones for 
the delineation of Zone 3a High Probability within the Borough of Barking & Dagenham. 

127. The southern part of Barking & Dagenham (that is defended against flooding from the 
River Thames) Zone 3a High Probability has been sub-delineated into zones of 
’hazard’ (reviewing the potential risk to life), considering the impact of a failure of the 
River Thames defences. This is discussed further in Section 6.2 below. 

 

5.1.3 Delineation of Zone 2 Medium Probability 

128. Zone 2 Medium Probability is defined as those areas of the Borough that have between 
a 1 in 100 (i.e. 1% AEP) and 1 in 1000 (i.e. 0.1% AEP) annual probability of river 
flooding in any year, or between a 1 in 200 (i.e. 0.5% AEP) and 1 in 1000 (i.e. 0.1% 
AEP) annual probability of flooding from the sea in any year. In this instance, Zone 2 
Medium Probability is defined in accordance with the Environment Agency Flood Zone 
Map, which shows undefended flood extents, which are also combined with historic 
flood extents. 

 

5.1.4 Delineation of Zone 1 Low Probability 

129. Zone 1 Low Probability is defined as those areas of the Borough that are situated 
above (or outside of) the 0.1% AEP (1000 year) flood extent. For SFRA purposes, this 
incorporates all land that is outside of the shaded Zone 2 and Zone 3 flood risk areas 
(as defined above). 

 

5.2 Assessment of Risk (Flood Hazard) 

130. The assessment of flood risk has thus far considered the likelihood of flooding within 
the Borough, defined by the PPS25 flood zones. Of equal importance however is the 
impact (or consequence) that will occur within the Borough should a flood occur. For 
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example, will the flooding result simply in shallow ponding for a short period of time, 
causing a temporary disruption to traffic? Or will deep fast flowing floodwaters inundate 
areas of the Borough without warning, posing an immediate and very real risk to life? 

131. Substantial research has been carried out internationally into the risk posed to 
pedestrians during flash flooding22,23. This research has concluded that the likelihood of 
a person being knocked over by floodwaters is related directly to the depth of flow, and 
the speed with which the water is flowing. This is referred to as ‘Flood Hazard’. 

132. For example, if a flood flow is relatively deep but is low energy (i.e. slow moving), then 
an average adult will be able to remain standing. Similarly, if the flow of water is moving 
rapidly but is very shallow, then once again an average adult should not be put off 
balance. If, however, the flow is both relatively deep and fast flowing, then a person will 
be washed off their feet, placing them at considerable risk. The risk to health and safety 
as a result of submerged hazards during flooding conditions (given the often murky 
nature of floodwaters) is also a consideration. 

133. The risk to life (as a result of flooding) within the London Borough of Barking & 
Dagenham has been assessed to inform the allocation of land within the Borough for 
future development. The analysis has considered both the risks associated with flood 
defence failure, and the possibility of failure of water storage facilities, as described in 
Section 6.2, below. 

 

5.3 Local Drainage Issues 

134. The risk of flooding from other (non-river related) sources is an important consideration. 
The recent flooding that affected England, and particularly the South East, in the 
summer of 2007 highlighted the potential risk that groundwater, surface water runoff 
and sewer flooding can have upon an area. Newbury (West Berkshire), Sheffield and 
Hull all suffered severe flooding from sources other than rivers or the sea. 

135. Some very general information has also been provided by Thames Water, providing a 
simple overview (per post code area) of the number of properties that have been 
affected by sewer flooding over the past decade. 

136. Of course this information only relates to localised problems once they have occurred. 
PPS25 strongly advocates the prediction (where possible) of potential flood risk, 
seeking an avoidance strategy that guides development away from these areas 
wherever possible. It is very difficult to predict the potential risk of localised flooding. 
Detailed modelling techniques are available for sewer systems only, and these rely 
heavily upon comprehensive survey information relating to the existing drainage 
system, which is often not readily available. Definitive modelling packages to assess 
the risk of surface water (or flash) flooding are not available, and localised problems 
(including, for example, the blockage of gullies) can clearly not be predicted. 

137. The topography and geology of the Borough provides a means of identifying those 
areas within which surface water runoff is likely to cause the most disruption and 
potentially damage property. Areas in which the soils are highly impermeable (reducing 
the capacity of infiltration into the ground during periods of wet weather) and localised 
‘sags’ in the topography (where ponding is likely to occur) can be considered locations 
within which the potential risk of localised flooding should be taken into account as part 
of the design process. The local geology also provides an indication of the likely 
presence (or otherwise) of a susceptibility to groundwater flooding. For example, areas 
of highly permeable gravel geology situated near a river may be at risk of groundwater 
flooding as the local water table rises following a rainfall event. There are also large 
swathes of gravel deposits throughout Barking and Dagenham. In other parts of 
London these have been noted for their shallow groundwater/perched groundwater.   

138. The topography can also give an idea of where overland flow paths are likely to occur. 

                                                 
22 Flood Risk Assessment Guidance for New Development (R&D Technical Report FD2320) Udale, Clarke, dyer, Scott - October 2005 
23 Flood Risks to People (R&D Technical Report FD2321/TR1 & TR2) Environment Agency and Ramsbottom et al., 2006 
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Steep slopes and valleys can offer a broad indication of the route that overland flow 
can be expected to take during an intense storm event that exceeds the capacity of the 
existing drainage system. This can be seen in Appendix F. 

139. More generally, development can fundamentally alter drainage patterns, obstructing 
overland flow routes, and altering the volume and speed of runoff. The SFRA has 
therefore captured all readily available information relating to localised flooding in an 
effort to inform future detailed FRAs. It is essential to highlight however that this should 
not be considered a comprehensive representation of all localised flood risks as indeed 
not all observed incidents may have been reported (and the blockage of culverts and 
gullies can happen anywhere). 

 

5.4 Potential Impacts of Climate Change upon Flood Risk 

140. A considerable amount of research is being carried out worldwide in an endeavour to 
quantify the impacts that climate change is likely to have on flooding in future years. 
Climate change is perceived to represent an increasing risk to low lying areas of 
England and it is anticipated that the frequency and severity of flooding will change 
measurably within our lifetime. PPS25 (Appendix B) states that a 10% increase in the 
1% AEP (100 year) river flow can be expected within the next 20 years, increasing to 
20% within the next 50 to 100 years. These impacts should be considered when 
reviewing the potential risk of flooding in future years within the river catchments in 
Barking & Dagenham. In tidally affected areas within the east of England, including 
London, an increasing rate of change in predicted sea levels is to be assumed with 
time as summarised in the table below. 

 

 

1990 to 2025 2025 to 2055 2055 to 2085 2085 to 2115 

4.0mm/yr 8.5mm/yr 12.0mm/yr 15.0mm/yr 

 
Recommended Contingency Allowances for Net Sea Level Rise in London24 

(Relative to 1990 base sea level) 
 

141. For the southern proportion of the London Borough of Barking & Dagenham that is at 
risk of flooding from the River Thames, the potential impact that climate change may 
have upon peak design river levels within the Thames is complicated to a large degree 
by the operation of the Thames Tidal Defences (TTD). As part of the TE2100 Strategy, 
a detailed review of the TTD design and operation into future years is underway by the 
Environment Agency. Currently the impacts of climate change can be mitigated by 
making space for water, and reducing reliance upon the barrier. 

142. Clearly future investment in the TTD over the coming century cannot be assured today 
and, therefore, it is essential that planning policy takes a proactive stance when 
considering the potential impact of climate change. For this reason, developers working 
within this area should consult with the EA as part of the design process to seek advice 
on the appropriate climate change related design level to use for design purposes. 

143. As previously mentioned (paragraph 113), when considering the potential impacts of 
climate change on the River Roding at Barking Town Centre, there may be significant 
overtopping of the defences in the 1% AEP (1 in 100 year) flood event. Work 
undertaken by the London Thames Gateway Development Corporation25 also identifies 
that the risk of flooding on the River Roding, when considering the potential impacts of 

                                                 
24 PPS25 (Appendix B, Table B1) 
25 ‘Draft Barking Town Centre Flood Risk Assessment’ London Thames Gateway Development Corporation (2007) 
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climate change, could be greater than the current 0.1% AEP (1 in 1000 year) Flood 
Zone 2 extent on the undefended floodplain (i.e. if the flood defences were not in 
operation). This is because of the significant effect the predicted sea level rise (climate 
change impact) has on the ability of water to flow downstream (identified as a result of 
the predicted tidal water levels used at the downstream boundary in their model). 

144. It is essential that developers consider the possible change in flood risk over the 
lifetime of the development as a result of climate change. The likely increase in flow 
and/or tide level over the lifetime of the development should be assessed proportionally 
to government guidance as outlined above. For design purposes, the Environment 
Agency recommend that the ‘lifetime of development’ is adopted as 60 years and 100 
years for commercial and residential development, respectively. 

145. It is important to remember that the potential impacts of climate change will affect not 
only the risk of flooding posed to property as a result of river and/or tidal flooding, but it 
will also potentially increase the frequency and intensity of localised storms over the 
Borough. This may exacerbate localised drainage problems and it is essential therefore 
that the detailed FRA considers the potential impacts of climate change upon localised 
flood risks, as well as the risks of river related flooding. PPS25 Appendix B (Table B2 – 
included below) provides guidance as to the anticipated increase in rainfall intensity 
that should be considered for design purposes. Designers should assume a 10% 
increase in rainfall intensity over the next 20 years, increasing to 20% in 50 years, and 
30% in 100 years. 

 

Parameter 
1990 to 

2025 

2025 to 

2055 

2055 to 

2085 

2085 to 

2115 

Peak Rainfall Intensity +5% +10% +20% +30% 

 

Table B.2 of PPS25 
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6 Flood Risk in the London Borough of Barking & 
Dagenham 

 

146. This section will firstly discuss the watercourses in the Borough of Barking & 
Dagenham, including their characteristics and flood defences. It will then look at each 
of the character areas in turn and describe the general patterns of flood risk within each 
one, detailing which communities are at risk and, where possible, from what source 
(i.e. fluvial or tidal flooding). 

 

6.1 The Rivers in the Borough of Barking and Dagenham 

6.1.1 The River Roding & Barking Creek 

147. The south-western boundary of Barking & Dagenham is defined by the course of the 
River Roding. The River Roding rises near Stanstead Airport and has a catchment area 
of over 380km2. It flows either through or near to Epping, Uttlesford, Redbridge, 
Newham and, finally, Barking, before its confluence with the River Thames at 
Creekmouth, which is downstream of the Thames Barrier. 

148. The lower, tidally-dominated, reaches of the River Roding are known as the Barking 
Creek. This waterway is navigable for a short length up to Mill Pool. At the downstream 
limit of the Barking Creek is the 60-metre high Barking Barrier (see Plate 6.1), which 
was built to work alongside the Thames barrier and over 36 other major industrial 
floodgates along the River Thames to protect London from tidal flooding. When the 
Barking Barrier is closed, it impounds the flow from the River Roding in the Barking 
Creek. The Barking Barrier has vertical lifting gates, which are held out of the water 
when not in use and this allows commercial shipping to use the Barking Creek. 

 

 

Plate 6.1: The Barking Barrier26 

                                                 
26 Picture from www.geograph.org 
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149. The River Roding is tidally influenced by the River Thames for 9km upstream of the 
Barking Barrier. Also, when the Barking Barrier is in use, its closure influences extreme 
water levels for up to 6km upstream (this is known as the backwater effect). Beyond 
this, extreme water levels are influenced through fluvial flows alone. 

150. The upper reaches of the River Roding are predominantly rural with most of the 
surrounding land used for arable farming. However, the lower reaches of the river, 
which include the area of Barking & Dagenham, are a contrast to this and land 
surrounding the watercourse is highly urbanised. The River Roding supports many 
manufacturing and industrial uses and, as mentioned above, the Barking Creek is used 
by commercial shipping to supply the industry here. 

151. The combination of heavy urbanisation and clay geology (see Section 6.5) in Barking 
results in the River Roding exhibiting a flashy response to heavy rainfall events. The 
catchment is also prone to flooding after prolonged periods of heavy rain and large 
storm events. 

152. As the River Roding enters its lower reaches it becomes increasingly influenced by 
tides. Flood defences are present on the lower 7km of the River Roding and Barking 
Creek, which are designed for tidal events up to the 0.1% annual probability 
downstream of the Mill Pool at Highbridge Road (according to the Environment 
Agency’s National Flood and Coastal Defence Database (NFCDD)) and fluvial floods. 
The largest tidal events are dealt with by the Barking Barrier. The defences are also 
designed to provide sufficient storage for the fluvial flows while the Barking Barrier is 
shut due to high tidal levels.  

153. A survey of the defences undertaken in October 2007 identified the defence levels on 
the River Roding as sitting between 5.3mAOD and 6.5mAOD. These levels have 
important implications upon the acceptability of development in the areas behind these 
defences as PPS25 identifies that, ‘Following application of the Sequential Test and 
Exception Test…, development should not normally be permitted where flood 
defences, properly maintained and in combination with agreed warning and evacuation 
arrangements, would not provide an acceptable standard of safety taking into account 
climate change.’ (paragraph G2 PPS25). It is therefore important that Flood Risk 
Assessments produced for developments in these areas along the River Roding and 
Loxford Water should consider both the direct risk of flooding to the site from 
overtopping, as well as consider the residual risks remaining from a breach in the 
defences. 

154. Improvement works were undertaken by the Environment Agency in April 2006 on the 
New England Embankment, which is near the Frogmore Estate and Gascoigne Road in 
Barking. The works included new sheet piling and concrete capping that has increased 
the defence level in the area from 5.7mAOD to 6.2mAOD.  

155. Beckton Sewage Treatment Works (STW) is located on the right (western) bank of the 
lower reaches of the Barking Creek. Beckton STW is the largest in the U.K. and 
processes the waste water of over 3 million people. In normal circumstances, the STW 
discharges directly to the River Thames at a point adjacent to the mouth of the River 
Roding. However, when tide levels are high in the Thames, the STW discharges into 
the River Roding via an auxiliary gravity outfall. In this scenario, the discharge from 
Beckton STW can contribute a significant amount of flow to the River Roding. Indeed, 
the 1% AEP flow on the River Roding is estimated to be 80 cumecs27 and the 
discharge from Beckton STW can supply an additional 25 cumecs of outflow28. Clearly, 
this can increase the probability of flooding significantly, especially at a time when the 
Barking Barrier is closed due to high tide levels in the River Thames. There are 
concerns over the amount of storage available in the Barking Creek, especially if river 
levels in the upper catchment rise to levels above that of the lower catchment due to 
intense or prolonged rainfall events. The joint probability of these events is statistically 

                                                 
27 TE2100 –Technical Report EP4 – Tidal/Fluvial Interactions on the tributaries of the River Thames (HR Wallingford) 
28 TE2100 –Technical Report EP4 – Tidal/Fluvial Interactions on the tributaries of the River Thames (HR Wallingford) 
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unlikely. Nevertheless, such a scenario could happen at any time. 

156. Because the Barking Barrier excludes high tidal levels from the Barking Creek and 
River Roding, this form of flooding is not a direct issue in Barking and Dagenham 
(although, as discussed above, high tidal levels can greatly influence flooding and there 
is also always a residual risk of flooding (see Section 6.8)). Therefore, the main form of 
flooding on the River Roding is fluvial flooding. 

157. The defences on the River Roding are estimated to provide a Standard of Protection 
(SoP) of about 1% in a fluvial flood event for the 7km upstream of the Barking Barrier. 
A 50% AEP fluvial event can be stored within the Barking Creek in the event of the 
closure of the Barking Barrier. However, defence data has shown that there are some 
low points in the defences where overtopping would occur29. 

158. In a 0.1% fluvial event on the River Roding, combined with a 0.01% tidal event on the 
River Thames, the Barking Barrier is shown to be effective on lowering upstream water 
levels. However, in this scenario, extensive flooding would still occur. In fact, whether 
or not the Barking Barrier is open or closed, the 0.1% fluvial event (135 cumecs) is 
shown to overtop defences by up to 2 metres in places30. 

 

6.1.2 The Mayes Brook & Loxford Water 

159. The Mayes Brook, which flows through western Barking & Dagenham, is a tributary of 
the River Roding with a catchment area of just under 14km2. Its confluence with the 
River Roding is controlled by a flapped outfall and penstock at Kingsbridge Sluice. This 
control structure is closed 40% of the day to prevent tidal inundation of the upstream 
floodplains. Upstream of the Kingsbridge Sluice and downstream of the Barking Culvert 
is the Ripple Road Sluice, the operation of which effectively separates the Mayes 
Brook into two distinct areas of fluvial flood risk: Those upstream of the Barking Culvert 
and those downstream of the Barking Culvert. The Mayes Brook has designated areas 
of flood storage in the form of two reservoirs in Mayesbrook Park. However, the 
reservoirs appear to have inadequate inlet structures, which are not sufficient enough 
to cope with high flows. As a result, flood water is able to inundate informal reservoirs 
both adjacent to and downstream of the Mayesbrook Park reservoirs. Overall, the 
Mayes Brook has a flood scheme that provides a 3.33% AEP standard of defence31. 

160. The Mayes Brook is connected to the Gores Brook via the Ship and Shovel Relief 
Channel. When flow levels are high on the Mayes Brook, a fixed weir on the left bank 
of the watercourse, downstream of the A13, is overtopped and allows water into the 
Relief Channel, thus providing flood relief for the Mayes Brook downstream of the fixed 
weir. However, in 1992, an inspection of the culvert that passes under Renwick Road, 
some 1170 metres downstream of the fixed weir, showed that it had completely silted 
up. A more recent survey (2006) established that this is still the case. This completely 
blocks any flow from the Relief Channel into the Gores Brook and means that the 
length of watercourse between the fixed weir and the Renwick Road culvert is acting as 
an additional flood storage area. Although this culvert has been blocked for some time, 
it may not always remain blocked in the future. 

161. Loxford Water is another tributary of the River Roding. Its course also defines part of 
Barking & Dagenham’s western boundary. There are no control structures at the 
confluence of Loxford Water and the River Roding. A tidal sluice is present 400m 
upstream from the confluence of the River Roding and Loxford Water. 

 

6.1.3 The Gores Brook 

162. The Gores Brook drains a small catchment of just 12km2. Its source lies just south of 

                                                 
29 TE2100 –Technical Report EP4 – Tidal/Fluvial Interactions on the tributaries of the River Thames (HR Wallingford) 
30 TE2100 –Technical Report EP4 – Tidal/Fluvial Interactions on the tributaries of the River Thames (HR Wallingford) 

31 TE2100 –Technical Report EP4 – Tidal/Fluvial Interactions on the tributaries of the River Thames (HR Wallingford) 
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the Fenchurch Street railway line and flows south through Goresbrook Park towards 
the southernmost part of the Borough of Barking and Dagenham before discharging to 
the River Thames at the Horseshoe Corner Sluice. As described above, it is linked to 
the Mayes Brook via the Ship and Shovel Relief Sewer. It has semi-natural channel for 
its entire course and has no specific flood defences. In 2005, the estimated SoP on the 
Gores Brook was for a 10% AEP (1 in 10 year) flood event.  

163. Because it is tidally influenced, the Gores Brook can only discharge to the River 
Thames when tide levels recede to a level below that of the water in the Gores Brook. 
There is no storage area or flood plain associated with the Gores Brook. Historically, 
the land surrounding the watercourse formed low-lying marshland and this would have 
accommodated flood flows from the Gores Brook (as well as the River Roding and, to a 
greater extent, the Beam River). However, a land-filling exercise took place in the 
vicinity of the Gores Brook between 1970 and 1985 and this removed all of the natural 
floodplain (an area of approximately 320,000m2). The lowest lying land still existing in 
the area is within one of the Ford Motor Company’s buildings and they have reported 
flooding several times in recent years32. 

164. During times of flood, the Gores Brook becomes connected to the Beam River, which 
lies approximately 2km to the east. 

 

6.1.4 The Beam River and Tributaries 

165. The Beam River rises in Navestock near Romford in Essex where it is known as the 
Bourne Brook, before becoming the River Rom and finally and the Beam River. It has a 
catchment area of 63km2 and tributaries of significance to this study include the Wantz 
Stream and Dagenham Breach. It joins the River Thames at a point sandwiched 
between the Ford Motor Company site and the Hornchurch Marshes. Its outflow is 
currently controlled by flapped outfalls and a penstock, which become tide-locked when 
water levels in the River Thames are high. In fact, in a normal tidal cycle, the Beam 
River can only discharge to the River Thames for 3 hours either side of low tide33. 
There are raised defences on the Beam River for a distance upstream of the outfall, 
which are required to hold back waters when the tide-locked channel is storing water. 
However, the amount of storage available is limited and plans are in place to provide a 
10 cumec pumping station at the outfall of the Beam River to the River Thames. This 
would alleviate the tide-locking effect and would provide a level of protection in excess 
of the 1% AEP (1 in 100 year) flood event. 

166. Like the River Roding, the Beam is heavily urbanised in its lower reaches, resulting in a 
flashy response to storm events, although it does flow through a green corridor 
between Dagenham and Hornchurch, much of which is public open space. 

167. Some fluvial flood protection is provided by the Beam Washlands, which is a statutory 
reservoir located to the north of the Channel Tunnel Rail Link. It has a storage capacity 
of approximately 433,000m3. Downstream of the confluence of the Wantz Stream and 
Beam River, adjacent to the A1306, are sluices that are closed during periods of high 
river flow. This causes water to spill into the Beam Washlands, which is made up by 
the land lying adjacent to the Beam River and Wantz Stream upstream of the sluice 
(see Appendix D for the location of the Beam Washlands). When the Beam Washlands 
are full, they return water back to the Beam River via a spillway. This system is thought 
to provide protection up to the 5% AEP fluvial event. More storage is planned that will 
increase the level of protection here. However, the Thames CFMP has identified that 
improvements to the Washlands flood storage area might not be sufficient enough to 
offset increasing risk from rising tides. 

168. The 50% AEP event combined with a normal tide is shown to be stored entirely within 
the channel of the River Beam. If the 50% AEP flow is combined with an extreme tidal 

                                                 
32 Beam and Gores Brook Flood Risk Management Strategy, Environment Agency, June 2005. 

33 Thames CFMP – Beam Policy Unit 
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event on the River Thames, the Beam Washlands come into operation34. Hydraulic 
modelling carried out by Capita Symons35 has shown that if the 1% AEP fluvial event 
was to combine with the mean annual tidal event on the River Thames, water levels in 
the Beam River would exceed the bank levels and spill into the adjacent low-lying 
areas. Flooding to the east and west of the Beam River would be extensive. The same 
study has shown that if the tidal outfall to the River Thames was to fail, it would result in 
very extensive flooding. Due to the low level of the Beam River, inundation would be 
very fast and last for a significant portion of the tidal cycle. Flood waters in the area 
between the A13 and new road could exceed 2m in depth. 

169. Downstream of the Beam Washlands, a 7.9 hectare lake called the Dagenham Breach 
also provides an area of flood storage for the River Beam. The Dagenham Breach was 
formed in 1707 due to a collapse in part of the River Thames’ defences, which resulted 
in much of the land between the Beam River and Gores Brook being extensively 
flooded. The land remained inundated until the 1720s, when the breach was repaired. 
The current water body of the Dagenham Breach is much smaller than the original 
breach and has been gradually filled in due to development needs in the early 20th 
Century. The Dagenham Breach sits between the Ford Motor Company site and the 
A13. A single spillweir controls flow into the Dagenham Breach when river levels on the 
Beam River are high enough. This same spillweir also regulates flow from the 
Dagenham Breach back into the River Beam, holding water levels high enough to 
sustain the ecology of the site. 

 

6.1.5 The River Thames 

170. The River Thames drains a catchment area of over 12,000km2 (excluding the Medway) 
and it is tidally influenced for about 90km of its length all the way up to the town of 
Teddington in Middlesex. 

171. The southern boundary of the London Borough of Barking & Dagenham sits 
immediately adjacent to the River Thames. The Borough is situated within the 
lowermost reaches of the River Thames. Historically, the River Thames floodplain in 
this area was substantially wider than it is today and the dense urban area of Greater 
London (including Barking & Dagenham) heavily constrains the passage of the river 
corridor as it winds its way towards the sea. 

172. The River Thames has been heavily modified over time with the growth of London, 
including the construction of raised defences along much of its length. As a result, the 
direct risk to the London Borough of Barking & Dagenham as a result of fluvial flooding 
alone from the River Thames is virtually negligible. However, should a fluvial flooding 
event within the upper Thames catchment coincide with a particularly high tide in the 
lower reaches of the river, the London Borough of Barking & Dagenham is at risk. 

173. The primary risk of flooding within the London area is as a result of a surge tide. A 
surge occurs when a weather system within the North Sea creates gale force winds 
that blow in a southerly direction through the narrow stretch of sea between Great 
Britain and the continent. A ‘wedge’ of water is created, which increases in height as it 
progresses through the narrowing gap between the land masses that border the 
English Channel. Large tidally influenced river estuaries, particularly within the South 
East of England (including the River Thames), are susceptible to relatively large and 
rapid increases in river levels as the wave passes. Should this ‘surge’ coincide with a 
particularly high tide and/or fluvial flooding in the upper reaches of the catchment, the 
River Thames within London becomes in effect a ‘basin’ with water approaching in both 
directions. 

174. The record tidal floods of 1791 were recorded as reaching a height of 4.3 metres above 
the London Bridge Ordnance Datum point. The famous tidal floods of 1953 reached a 
height of 5.4 metres against the same datum point. Clearly, sea and tide levels are 

                                                 
34 TE2100 –Technical Report EP4 – Tidal/Fluvial Interactions on the tributaries of the River Thames (HR Wallingford) 
35 Dagenham, Barking & Havering Strategic Flood Risk Assessment, Capita Symons, February 2006. 
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increasing and this means that the probability of tidal flooding over time gets ever 
greater in the communities that adjoin the River Thames, particularly those 
downstream of the Thames Barrier. 

175. Considerable investment has been made in the provision of the Thames Tidal 
Defences (TTD) to protect Greater London (including Barking & Dagenham) from tidal 
flooding. It is essential, though, to appreciate that the flood defences are engineered 
structures that can only ever protect up to a point. They may malfunction and they have 
a finite structural life. There will, therefore, always be a residual risk of flooding within 
the Borough, and this is explained further in Section 6.8. The tidal defences 
downstream of the Thames Barrier are maintained to a level of 7mAOD, which, at the 
current time, provides a SoP equivalent to the 0.05% AEP (1 in 2000 year) tidal event. 
However, due to climate change and anticipated sea level rise, it is felt that by 2030 the 
SoP will drop to approximately 0.1% (1 in 1000 year) and the Thames tidal defences 
will no longer meet their design requirements. 

176. The future sustainability of London is clearly dependant to a large degree upon the 
retention of the River Thames Tidal Defences (TTD) in the longer term. Decisions 
surrounding investment of this nature in future years cannot be predicted with any 
certainty, and therefore it is imperative that planning decisions are taken with a clear 
understanding of the potential risks posed to property and life should things ultimately 
go wrong. This is the primary purpose of the following sections of the SFRA. 

 

6.2 Risk to Life from Flooding (Flood Hazard) 

177. Defra and the Environment Agency have recently collaborated to develop a document 
entitled ‘Flood Risk to People’ (FD2320). This provides guidance to aid in the review of 
flood hazard within the UK. The risk to life (as a result of flooding) within the Borough of 
Barking & Dagenham has been assessed to accordingly inform the allocation of land 
within the Borough for future development. A brief summary of the findings is presented 
below: 

 

Flood Hazard due to Flood Defence Failure 

178. Flood defences are typically raised structures that alter natural flow patterns and divert 
floodwater away from areas of habitation in times of flooding. Raised defences exist 
along the Thames frontage and the Barking Creek and River Roding, providing 
protection against tidal flooding. 

179. A failure of a raised flood defence could result in rapid inundation into the Borough, 
posing a potential risk to residents, pedestrians and property that may be in the path of 
the floodwaters. Deep, fast flowing water may threaten life, and this must be 
considered when planning future development. The accumulation of standing water as 
a result of breaching or overtopping also needs consideration. This can lead to flood 
risks associated with, for example: 

 
 safe access and exit to properties through flood water; 
 interference with essential services and infrastructure; and/or 
 the inundation (without warning) of basement dwellings. 
 

180. As part of the SFRA, hydraulic modelling was carried out to consider the velocity, depth 
and path of flood water should a failure of the Thames Tidal Defences occur (at any 
point along its length). The time within which flood waters inundate the borough 
following a breach failure is also a key consideration of the breach modelling. The 
methodology used in the modelling is described in Appendix G and Appendix H. The 
use of this information in planning terms is outlined below.  

 

Sub-delineation of Zone 3a High Probability for Planning Purposes (River 
Thames)  
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181. The southern part of the London Borough of Barking & Dagenham is situated within 
Zone 3a High Probability, which is currently defended against flooding from the River 
Thames. There remains a residual risk of failure of these defences and, therefore, it is 
essential that planning decisions are taken with due consideration to the scale (and 
variability) of this risk.  

182. Two particular ‘measures’ of flood risk have been adopted to underpin the development 
of spatial planning and development control recommendations for the Borough.  

183. The first is flood hazard, considering the potential risk to life should a failure of the 
flood defences occur. This is a measure of the flood depth and flow velocity, assessed 
as described in Appendix H. The adopted Flood Hazard zones are presented in 
Appendix I. 

184. The second is rate of inundation, considering the time available to warn residents and 
business owners of a pending flood following a failure of the River Thames defences. 
Once again, the method of assessment is provided in Appendix H and the adopted 
Rate of Inundation zones are presented in Appendix I. 

 

The River Roding, Barking Creek, Beam River and Tributaries  

185. The raised defences along the above-named watercourses are unlikely to collapse in a 
catastrophic manner that would result in a sudden wave that may wash pedestrians off 
their feet. However, breach modelling of the defences on the lower sections of the 
River Roding has been carried out as part of the SFRA (see Appendix I) 

186. However, any proposed development within close proximity of the defences must 
consider the potential risk of breach failure and/or overtopping within a localised 
context as an integral part of the detailed Flood Risk Assessment.  

 

Structural Integrity of Flood Defences 

187. Finally, it is highlighted that the structural integrity of the existing flood defences is 
integral to the sustainability of development. It is recognised however that this will vary 
with time and proximity along the river frontage. Consequently it is essential that the 
detailed site based Flood Risk Assessment for all potential future development within 
defended areas of the Borough considers both the likelihood and consequence of 
defence failure near the proposed site. 

 

 Flood Hazard due to Reservoir (or Other Water Storage Facilities) Failure 

188. Structures such as raised reservoirs or raised canals (i.e. structures designed to hold, 
or capable of holding, water above the natural level of any part of the land adjoining it) 
can pose a significant flood risk if they were to fail.  

189. The Water Act (2003) amended the Reservoirs Act (1975), requiring the preparation of 
dedicated Flood Plans for large raised reservoirs, to be prepared by the asset owner. A 
large raised reservoir is defined in the Act as a structure ‘designed to hold, or capable 
of holding, more than 25,000 cubic metres of water above that level (the natural level of 
any part of the land adjoining it)’. 

190. Dedicated Flood Plans will be required for all large raised reservoirs that may pose a 
risk to the borough from spring 2009. A Flood Plan is a set of documents that describe 
the arrangements to be put into operation in response to a sudden large release of 
water from a reservoir that could pose a threat to property and life downstream. A 
Flood Plan will include an assessment of the impacts of dam failure, a review of the 
measures that can be taken by the reservoir operator to prevent the catastrophic failure 
and an assessment of the emergency response mechanism required to minimise risk 
to life and property should a failure occur. 

191. In the interim, until spring 2009, the asset owner must provide assurance that 
reservoirs are actively managed and that all required safety standards are met. This 
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includes the appointment of a Supervising Panel Engineer and regular inspections of 
all reservoirs to the requirements of the Reservoirs Act by suitably qualified engineers. 
On this basis therefore, the probability of structural failure of these reservoirs is 
considered to be low.  

192. For reservoirs below the threshold of 25,000 cubic metres (small reservoirs) there are 
different regulations governing safety, although the Environment Agency considers 
them to be a significant risk since there is no regulation equivalent to that afforded by 
the Reservoir Act. Where there is a workplace at risk from flooding from such a dam, 
the Health and Safety Executive is responsible under Health and Safety at Work Act. 
Where people are at risk, the Local Authority has a duty under clause 77 of 1984 
Building Regulations to serve the owners notice if a small reservoir is deemed unsafe. 

193. No specific information relating to the water storage areas within Barking & Dagenham 
(e.g. Mayesbrook Park and the Beam Washlands) is currently available. 

194. No specific risk ‘envelope’ is available for failure of the two identified water storage 
facilities, and the potential risk of flooding as a result of structural failure is certainly 
considered to be much less than the indicative scenarios set out within PPS25 (i.e. 1% 
likelihood of occurring in any one year). This should not unduly influence the spatial 
planning process. Notwithstanding this, it is recommended that the potential risk of 
reservoir failure is communicated to the Local Resilience Forum by the Council for 
inclusion on the Community Risk Register. This will ensure that future planning is put 
into place to enable an effective response in case of a possible emergency. 

 

6.3 Localised Risk of Flooding 
 

6.3.1 Local Drainage Issues (Observed Flooding Incidents) 

195. As discussed earlier, consultation has been carried out with the Environment Agency 
and Barking & Dagenham Council to identify known and/or perceived problem areas. 
However, very few records of surface water flooding exist. 

196. Given the heavily urbanised character of much of the Borough, it is inevitable that 
localised flooding problems arising from under capacity drainage and/or sewer systems 
will occur, particularly given the mounting pressure placed upon ageing systems as a 
result of climate change. Furthermore, sewer systems are generally designed (in 
accordance with current Government guidance) to cater for the 1 in 30 year storm, and 
highway soakaways are generally designed for only 1 in 10 year storms. Storms over 
and above these design events will exceed the drainage system, resulting in overland 
flow, often in an uncontrolled manner (resulting in localised flooding). Input has been 
sought from Thames Water to pinpoint known and/or perceived problem areas relating 
to the sewer system, however the information provided is very general (see Appendix 
J). 

197. Surface water sewer systems that have their outfall below the water level in the river 
they are discharging to are potentially at risk if the water level in that river remains high 
enough for long enough that the sewer system is unable to drain. This would result in 
the backing-up and surcharging of the sewer system. This process should be 
investigated in any surface water drainage flood risk assessment. 

198. The guidance in PPS25 aims to steer development away form areas of flood risk, but 
this guidance is largely focussed upon areas of fluvial flood risk (as defined by the 
PPS25 flood zones). Surface water issues can cause equally damaging and disruptive 
flooding. For this reason, future spatial planning decisions within the London Borough 
of Barking & Dagenham should be taken accordingly and this is discussed further in 
Section 7.4. 

199. It is essential to ensure that future development does not exacerbate flooding 
problems. Strict planning recommendations should be placed upon developers to 
ensure that best practice measures are implemented to mitigate any potential increase 
in loading upon existing drainage system(s). 
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200. The Environment Agency strongly advocates the use of Sustainable Drainage Systems 
(SUDS). A wide variety of SUDS techniques are available (refer Section 7.6.3), 
potentially providing both water quantity and quality as well as habitat and amenity 
benefits on a site by site basis throughout the Borough of Barking & Dagenham. 
Wherever possible within brownfield areas, the developer should seek to reduce the 
volume and rate of runoff from the site to the equivalent greenfield runoff conditions 
(i.e. the rate of runoff generated from the site assuming it were an open grassed area). 
Collectively, the effective application of SUDS as part of all future development has the 
potential to reduce the risk of flooding within Barking & Dagenham. 

 

6.3.2 Groundwater Flooding 

201. Where the borough of Barking & Dagenham overlays London Clay the risk of 
groundwater flooding will typically be low. However, where alluvial drift deposits, such 
as gravels, sit over the impermeable clay geology (see Section 6.5) a perched water 
table can occur. This can lead to minor groundwater flooding. 

202. Areas characterised by alluvium and river terrace deposits can also be at risk of 
groundwater flooding. There is evidence within adjoining Boroughs of groundwater 
flooding occurring some distance from the Thames and its tributaries as a result of 
water finding a pathway through the gravels during high river levels. A large proportion 
of the River Thames corridor is characterised by gravely soils referred to as ‘Thames 
Gravels’ and there are large swathes of gravel deposits throughout Barking and 
Dagenham. As water levels within the river rise, the water table rises within the gravel 
layer, resulting in groundwater flooding within overbank areas. Also, in other parts of 
London, areas characterised by these gravel deposits have been noted for their 
shallow groundwater table and perched groundwater tables. These areas respond 
rapidly to rainfall and can cause minor groundwater flooding. 

203. This report has also reviewed the local outputs of the Groundwater Emergence Maps 
(GEMs), which can be seen in Appendix K. The GEMs were created by Jacobs as part 
of a groundwater flooding scoping study, which was commissioned by Defra and set 
out to provide information on the scale, distribution and nature of groundwater flooding 
in England. The maps have been produced at a scale suitable for national assessment 
and, as such, do not pinpoint sites where groundwater flooding will occur. Instead, they 
define broad areas of groundwater flooding susceptibility based on geology and 
topography. Properties within the zone could be expected to experience anything from 
groundwater emergence into cellars and underground services to surface flooding and 
incursion into properties. 

204. The local outputs of the GEMs broadly follow the junction between the Lambeth Group 
and the impermeable London Clay (see Appendix L). They also follow the river valleys 
of the River Roding/Barking Creek and Beam River. However, there is one zone of 
groundwater susceptibility in central Barking & Dagenham that does not follow any 
obvious boundaries or topographical features. It covers the area between Mayesbrook 
Park and Parsons Park/Parsloes Park. 

205. As with surface water flooding, groundwater flooding may not preclude development. 
However, in accordance with PPS25, future development will require an appropriate 
Flood Risk Assessment (FRA) at the planning application stage that is commensurate 
with the level of flood risk posed to the site. The FRA should incorporate a site based 
assessment of the potential risk of groundwater flooding to the site, confirming the 
likelihood and/or severity of this source of flood risk. Where a potential risk of 
groundwater is identified, it may be appropriate to (for example) incorporate flood 
proofing measures and/or the raising of entry thresholds to mitigate possible damages. 
Safe and dry access would be required. The adopted design will need to ensure that it 
does not result in any worsening to the risk posed to adjoining properties. 

206. No observed incidents of groundwater flooding are available for this report. 

207. At times, incidents of groundwater flooding can be mistaken for flooding from other 
sources (or vice versa). The risk of groundwater flooding is highly variable and heavily 
dependent upon local conditions at any particular time and, therefore, it is not possible 
to sensibly develop a strategic map of ‘groundwater risk’ as part of the SFRA process. 
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It is important to recognise that historical flooding is not a robust measure of the risk of 
flooding in future years. 

 

6.4 Historical Flooding 

208. As mentioned in Section 6.1.4, much of the low lying land immediately behind the River 
Thames frontage was severely flooded in 1707 due to a breach in the defences. The 
inundation lasted until the 1720’s when the breach was repaired, but, to the current 
day, remnants of that breach still survive in Dagenham. 

209. Flood events have been recorded on the River Roding since 1926, with formal records 
being kept since 1949 at Redbridge Gauging Station. Before this, anecdotal evidence 
that dates back to the 19th Century is all that is available. 

210. Based on this information, the largest flood event on the River Roding in the last 
century was in 1947. This event had an estimated 1% annual probability of occurrence. 

211. The River Roding Catchment Board reported in 1949 that serious flooding took place 
on regular occasions in the Mayes Brook catchment and in particular the River Road 
and Clare Road areas. The same report indicated that the inadequacy of the Barking 
Culvert at that time was the major cause of flooding in the upper Mayes Brook36. 

212. Flooding in recent years on the Mayes Brook has been witnessed less regularly. A 
report dated 14th/15th September 1968, published for the December Works Committee, 
describes how 2 inches of rain fell in 1.5 hours and a total of 2.25 inches of rain fell in 
24 hours on the Mayes Brook catchment on 31st July 1968. This led to localised 
flooding in Westrow Drive, Salisbury Avenue and the River Road areas. 

213. Another event on the Mayes Brook in 1993 caused flooding in Clare Gardens and 
Westrow Drive. 

214. The Barking and Dagenham Advertiser reported that the borough was affected in the 
great tidal flood of 1953. The Town Quay in Barking overflowed and water apparently 
flowed down Highbridge and Abbey Road. Many factories were also flooded, as were 
some properties that required restoration as a result. 

215. The Barking and Dagenham Advertiser also reported unprecedented levels in the River 
Thames in December 1965 that caused flooding in Barking Creek and Town Quay. 

216. The most recent severe flooding to affect the River Roding catchment occurred in 
autumn 2000 when over 200 properties were affected along the whole length of the 
river. This flood event has been calculated to have approximately a 1.4% annual 
probability of occurrence37. The worst hit areas were Ilford and Redbridge, which are 
outside of Barking & Dagenham. However, it is not unknown for flooding problems to 
affect the River Roding and Barking Creek within the Borough of Barking & Dagenham. 
As recently as January 2008, a severe flood warning was issued for the River Roding 
as it was feared that the watercourse would burst it banks into the borough following 
the wettest January on record. 

217. The Environment Agency have provided mapping of the 1968, 1974, 1987, 1992, 2000, 
2003 and 2007 flood events, which can be seen in Appendix M. 

218. Historical flooding information on the Gores Brook and Beam River is less available 
than on the River Roding. It is known that the Gores Brook and Beam River have 
caused flooding problems in their lower reaches and have combined to inundate the 
Ford Motor Company’s Stamping and Tooling plant building. However, no specific 
dates or return periods are available. Any development in this area will require further 
investigation and a site-specific flood risk assessment to quantify the risks. 

219. Again, it is also known that, on occasions, water levels in the Beam River rise to such a 
level that the Beam Washlands comes into operation and/or the storage space in the 

                                                 
36 Beam, Ingrebourne and Marshes (West) Final Modelling Report, Halcrow, March 2006. 
37 River Roding PAR, Environment Agency, 2005. 
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Dagenham Breach is utilised. 

 

6.5 Topography & Geology 
 

6.5.1 Topography 

220. The London Borough of Barking & Dagenham is largely flat with no rapid changes in 
slope. The lowest areas are those towards the River Thames, which are only at 
2mAOD (approx.) and some areas, such as Creekmouth, are as low as 1mAOD. Away 
from these low-lying areas, towards Barking and north of the A13 & A1306, the ground 
rises gently and elevations increase to over 10mAOD. There are, however, still low 
‘valleys’ within this slightly higher land where flood water from the Thames can ingress 
in to. To the north of the Borough the land rises further still and ranges between 20 and 
40mAOD. See Appendix N for a topographic map of Barking & Dagenham. 

221. The flat topography of Barking & Dagenham does not produce any distinct overland 
flow paths or areas where water would pond (see the overland flowpath map in 
Appendix F). Instead, in a flat landscape, such as that of Barking & Dagenham, flow 
patterns are less likely to be dictated by the topography but more so by the built 
environment. In this scenario, the passage and ponding of surface water is more likely 
to be influenced by roads, buildings, walls and fences. An area where this may happen 
is on the industrial sites proximal to the A13, such as the Ford Motor Company site. 
The buildings here sit at the bottom of the gradual slope coming down from the middle 
of the borough. Any surface water flowing down from this slope will come up against 
the buildings and will pond if drainage systems are blocked, overloaded or are simply 
not present. 

 

6.5.2 Geology 

222. The drift geology of the London Borough of Barking & Dagenham is characterised by 
alluvial and river terrace deposits, such as sands and gravels. The solid geology within 
Barking & Dagenham is predominantly London Clay, which lies under all of the 
borough except for the very south, where the solid geology is of Thanet Sand, the 
Lambeth Group (fine to medium grain sands with thin clay beds) and, below the 
Thames, Upper Chalk. 

223. The impermeable nature of the geology within much of the Borough can increase the 
susceptibility of the area to surface water flooding following periods of heavy rainfall. 
Also, where permeable gravel deposits sit above impermeable clay layers, a perched 
water table can occur. This can lead to minor localised incidents of groundwater 
flooding. 

224. The geology of the Borough will heavily influence the functionality of Sustainable 
Drainage (SUDS) techniques and should be carefully considered as part of the design 
process. Some infiltration techniques, such as soakaways, are unlikely to operate 
efficiently in areas overlaying impermeable soils. In these areas, engineered solutions 
(including on-site attenuation prior to discharge to watercourse or surface water sewer 
off site) may be more suitable. 

225. An overview of the geology of the London Borough of Barking & Dagenham is provided 
in Appendix L. 

 

6.6 Spatial Variations of Flood Risk in the Character Areas 

226. The London Borough of Barking & Dagenham has been split into 6 Character Areas. 
The Character Areas have been defined by Jacobs, but they follow administrative 
boundaries that are already known and in use by Barking & Dagenham Council. 

227. The Borough of Barking & Dagenham currently has 17 Wards, which are: Abbey; 
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Alibon; Becontree; Chadwell Heath; Eastbrook; Eastbury; Gascoigne; Goresbrook; 
Heath; Longbridge; Mayesbrook; Parsloes; River; Thames; Valence; Village and 
Whalebone. See Appendix O for map of these wards. 

228. Clearly, it would be cumbersome to review flood risk within Barking & Dagenham in 17 
different areas. It was considered more appropriate to review flood risk across the 
borough's former six Community Forum Areas. The 17 wards fit into them as follows (or 
see Appendix P for a map of the Character Areas): 

 

 Character Area 1: Alibon, Eastbrook, Heath 

 Character Area 2: Abbey, Gascoigne, Thames 

 Character Area 3: Chadwell Heath, Whalebone 

 Character Area 4: Eastbury, Longbridge, Mayesbrook 

 Character Area 5: Becontree, Parsloes, Valence 

 Character Area 6: Goresbrook, River, Village 

 

229. The Barking & Dagenham SFRA will consider the spatial variations of flood risk from all 
sources (that are available) within each of these Character Areas in turn. The below 
discussions of spatial flood risk should be read in conjunction with the flood risk 
mapping in Appendix E and the maps of the Character Areas and flood risk in 
Appendix P. 

 

6.6.1 Character Area 1: Alibon, Eastbrook & Heath 

Flood Zones 

230. The Wards of Alibon and Heath are shown to be free from any fluvial or tidal flood risk. 
Eastbrook ward’s eastern border is within Flood Zone 3a, 3b and 2. This largely falls 
within open space, meaning that few properties would be affected. The Flood Zones 
are well defined along the Beam River and Flood Zone 2 is no more widespread than 
Flood Zone 3a, meaning that the topography is the dominant factor here. Another 
conclusion that can be drawn is that the extent of flooding in the future will not increase 
dramatically, although flooding may occur more frequently and be of a greater depth. 

 
Groundwater 

231. The wards of Alibon and Heath are not shown to be within an area susceptible to 
Groundwater Emergence. However, the eastern boundary of Eastbrook ward, following 
the course of the Beam River, is shown to be susceptible to Groundwater Emergence. 

 
Surface Water 

232. Not known 

 

6.6.2 Character Area 2: Abbey, Gascoigne, Thames 

Flood Zones 

233. This Character Area is at risk of both tidal and fluvial flooding. The River Roding flows 
through the western half of both the Abbey and Gascoigne Wards. Areas of Flood Zone 
3a, 3b and 2 from the River Roding extend westwards into the London Borough of 
Newham and eastwards into Barking & Dagenham. Within the Flood Zones are a great 
number of industrial buildings and other properties. Flooding on Loxford Water, which 
is a tributary of the River Roding, would affect properties in the north of the Abbey 
ward, especially upstream of the Railway Line, where the modelling indicates that 
water would back up. There are more residential properties here. The southern half of 
Gascoigne ward is also within the tidal Flood Zones of the River Thames, which 
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spreads from the Thames ward and is shown to be heavily affected by the tidal Flood 
Zones. The only areas in the Thames ward that are not within the tidal flood zones is 
the land around the Gores Brook that was raised between 1970 and 1985 and the land 
to the north of the Channel Tunnel Rail Link (CTRL), which encompasses Castle Green 
and Goresbrook Leisure Centre. There are also areas of fluvial flood risk within the 
Thames ward. The downstream reaches of the Mayes Brook could cause flooding to 
the northern parts of the River Road industrial areas and Clare Road. The Gores Brook 
also can cause fluvial flooding in the Thames Ward, which can spill eastwards towards 
the Beam River. 

 
Groundwater 

234. A broad swathe of groundwater susceptibility exists in the Abbey, Gascoigne and 
Thames wards. It broadly follows the River Roding and the junction between the solid 
geology layers of the Lambeth Group and London Clay (see Appendix K and Appendix 
L) 

 
Surface Water 

235. Not known 

 

6.6.3 Character Area 3: Chadwell Heath, Whalebone 

Flood Zones 

236. Only Flood Zone 1 is present in the Chadwell Heath and Whalebone wards. The only 
watercourse that is present in this Character Area is the uppermost reach of Loxford 
Water, which is located on the northern edge of St. Chad’s Park. 

 
Groundwater 

237. The GEMs do not show any areas of groundwater susceptibility in this Character Area. 

 
Surface Water 

238. Not known 

 

6.6.4 Character Area 4: Eastbury, Longbridge, Mayesbrook 

Flood Zones 

239. The southern part of Eastbury Ward is shown to be within tidal Flood Zone 3 and 2, 
originating from the River Thames. This covers a number of properties between the 
Fenchurch Street railway line and the CTRL. Also flowing through Eastbury Ward is the 
lower reaches of the Mayes Brook. The flood zones associated with this watercourse 
are largely confined to the areas immediately adjacent to the river channel. However, 
immediately upstream of the CTRL and the East Ham and Barking Bypass (Alfred’s 
Way) there is shown to be some backing up of flood waters. The flood zones show that 
the Barking Industrial Park would be within the 1% AEP event. The greatest flood 
extent associated with the Mayes Brook is upstream of the Fenchurch Street railway 
line in the Mayesbrook Ward. The area to the east of the Mayes Brook (Mayesbrook 
Park) is designated as a flood storage area and the flood zones show that no property 
would be affected by either the 1% AEP or 0.1% AEP events. To the east of the Mayes 
Brook, in the Longbridge Ward, the Flood Zones spread into Westrow Drive and Clare 
Gardens and many properties are within the 1% AEP flood event outline. Loxford 
Water also sits on the northern perimeter of Longbridge ward. Adjacent to Loxford 
Water is The Lake and the Flood Zones extend no further than this body of water 
meaning no properties are at risk. 

 
Groundwater 
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240. The GEMs show that the eastern, western and southern parts of this Character Area 
are susceptible to groundwater emergence. 

 
Surface Water 

241. Not known 

 

6.6.5 Character Area 5: Becontree, Parsloes, Valence 

Flood Zones 

242. No watercourses are present in the Becontree, Parsloes or Valence wards and the 
entire Character Area is within Flood Zone 1. 

 
Groundwater 

243. The GEMs show an area of groundwater susceptibility in the southern part of this 
Character Area, in both the Becontree and Parsloes wards. 

 
Surface Water 

244. The Gores Brook is fed by a surface water drain that crosses Parsloes Park from 
Parsloes Avenue, just to the west of Terrace Walk and this is prone to backing up, 
causing manholes to ‘blow’. Barking and Dagenham Borough Council are aware of this 
issue and they have made enquiries about funding a scheme to have the culvert 
opened. 

 

6.6.6 Character Area 6: Goresbrook, River, Village 

Flood Zones 

245. Along with Character Area 2 (the Thames, Gascoigne and Abbey wards), Character 
Area 6 encloses some of the most widespread and complex areas of flooding in the 
borough. The River ward, particularly in the area of the Ford Motor Company site, is 
shown to be at risk in the 1% AEP fluvial flood event. The Dagenham Breach, as well 
the areas immediately around it, is shown to be within the 5% AEP event fluvial flood 
outline. This fluvial flooding would originate from the Gores Brook and Beam River, the 
flood waters of which converge in the land between these two watercourses (see 
Section 6.1.3). Large parts of The River ward, from the Thames Tidal Defences to the 
A1306, are within the tidal Flood Zones associated with the River Thames. Due to the 
topography here, tidal flooding could be deep and fast flowing and could potentially lie 
here for some time (see Section 6.2). Further north, fluvial Flood Zones associated with 
the Beam River dominate the eastern perimeter of the Village Ward. As with Character 
Area 1, the flooding from the Beam River would be largely confined to the open, green, 
spaces immediately adjacent to the watercourse. Few properties, if any, would be at 
risk. The Wantz stream forks in Dagenham Old Park. The southern branch of the 
Wantz Stream, as well as the area around its confluence with the Beam River, shows 
that properties in Oval Road North and Beam Avenue would be at risk from the 1% 
AEP event. Flooding on the northern branch of the Wantz Stream would only affect 
Dagenham Old Park and, therefore, no properties are at risk. The ward of Goresbrook 
is upon higher ground that raises it out of the Thames tidal floodplain. However, the 
upper reaches of the Gores Brook flow through the eastern part of the ward and some 
fluvial flooding is anticipated from this watercourse. It would affect Gores Brook Park 
and the north-eastern part of Treswell Road. 

 
Groundwater 

246. The GEMs show areas of groundwater susceptibility in the west of the Character Area, 
in Goresbrook ward, and near the Wantz Stream. 
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Surface Water 

247. Not known 

 

6.7 Impacts of Climate Change upon Flood Risk 

248. Detailed river modelling, relating to the potential impacts of climate change, has been 
carried out within the Borough of Barking & Dagenham for the Beam River, 
Ingrebourne and Marshes, as indicated in Appendix E1. For all other watercourses 
(including the River Roding), for planning purposes, Zone 2 Medium Probability is 
considered a reasonable approximation of the likely extent of the High Probability Flood 
Zone 3a in 100 years as a result of climate change38. 

249. The Environment Agency has undertaken substantial investigations into the impacts of 
climate change within the Thames Estuary. Their ‘Thames Estuary 2100’ (TE2100) 
project is a project to develop a tidal flood risk management plan for London and the 
Thames estuary through to the end of the century (see Section 7.3.3). This work has 
identified that the existing tidal defences are very effective with a greater safety margin 
than previously understood. Under the government’s current climate change scenario 
they do not expect any major upgrade to the current system of defences or a new 
major engineering project within the estuary before 2030. They have identified a need 
to continue to maintain defences and may need to improve many of the walls and 
embankments by 2050. 

250. It is clear that climate change will not markedly increase the extent of river flooding 
within most areas of the Borough. However, when considering the presence of flood 
defences, current work undertaken on the River Roding39 indicates that there may be a 
significant flood risk to Barking Town Centre due to the potential impacts of climate 
change. This is because, when considering the presence of flood defences, there is 
currently only limited overtopping of the defences occurring in events up to the 1% AEP 
(1 in 100 year). When considering the potential impacts as a result of climate change 
the defences are more significantly overtopped. In regard to the undefended Flood 
Zones, few areas that are currently situated outside of Zone 3 High Probability will be 
at substantial risk of flooding in the foreseeable future. This is an important conclusion 
from a spatial planning perspective. 

251. It is important to recognise that those properties (and areas) that are currently at risk of 
flooding may be susceptible to more frequent, more severe flooding in future years. It is 
essential, therefore, that the development control process (influencing the design of 
future development within the Borough) carefully mitigates against the potential impact 
that climate change may have upon the risk of flooding to the property. 

252. For this reason, all of the development control recommendations set out below require 
all floor levels, access routes, drainage systems, infrastructure and flood mitigation 
measures to be designed with an allowance for climate change40. This provides a 
robust and sustainable approach to the potential impacts that climate change may have 
upon the Borough over the next 100 years, ensuring that future development is 
considered in light of the possible increases in flood risk over time. 

253. Once again, it is emphasised that the potential impacts of climate change will affect not 
only the risk of flooding posed to property as a result of river flooding, but it will also 
potentially increase the frequency and intensity of localised storms over the Borough. 
This may exacerbate localised drainage problems 

                                                 
38 For design purposes, developers should approach the Environment Agency to see if predictions of flood levels incorporating climate change 

within the northern areas of the Borough of Barking & Dagenham are available to use. 
39 ‘Draft Barking Town Centre Flood Risk Assessment’ London Thames Gateway Development Corporation (2007) 
40 All elements of design must account for the potential impact of climate change in predicted peak design water levels, as highlighted in 

Section 7.4.4. The impacts of climate change should be assessed over the lifetime of the proposed development, and calculated in accordance 
with Appendix B of PPS25 (or as otherwise advised by the Environment Agency). 
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6.8 Residual Risk of Flooding 

254. It is essential that the risk of flooding is minimised over the lifetime of the development 
in all instances. It is important to recognise that flood risk can never be fully mitigated 
and there will always be a residual risk of flooding. This residual risk is associated with 
a number of potential risk factors including (but not limited to):  

 
 a flooding event that exceeds that for which the local drainage system has been 

designed; 
 the residual danger posed to property and life as a result of flood defence failure; 
 general uncertainties inherent in the prediction of flooding. 

 

255. The modelling of flood flows and flood levels is not an exact science. Therefore, there 
are inherent uncertainties in the prediction of flood levels used in the assessment of 
flood risk. The adopted flood zones underpinning the Barking & Dagenham SFRA are 
largely based upon detailed river and/or breach modelling within the area. Whilst these 
provide a robust depiction of flood risk from a strategic perspective, all detailed 
modelling requires the making of core assumptions and the use of empirical 
estimations. 

256. There are considerable residual risks associated with the failure or breach of the tidal 
defences or the failure of the Barking Barrier. Although these events cannot always be 
predicted, measures can be taken (particularly at the design stage) to minimise their 
impacts on the communities that are affected. With reference to the breach modelling 
and rate of inundation mapping provided in Appendix I, developers should consider 
moving proposed developments to areas of the least hazard and should place an 
emphasis on flood resistance and resilience. Also, communities should be educated 
about the flood risks in their area and the awareness of the measures they can take to 
protect themselves should be raised. This way, should flooding through the failure or 
breach of a tidal defence occur, communities will be better prepared to deal with onset 
of flooding and will be able recover more quickly. 

257. In urban areas, such as Barking & Dagenham, there is a residual risk of culvert 
blockage. The effects of culvert blockage can be severe and the remedial works can be 
costly. If culverts are within or near to a development site, the potential for culvert 
blockage and the consequence of such an event should be investigated in the site-
specific FRA. Similarly to the above, if there is a residual risk of culvert blockage, 
developers should design flood resistance and resilience into their development 
proposal. The developer may also wish to install a trash screen onto the culvert (if one 
does not already exist) to minimise the risk of blockage and ease culvert maintenance. 
This should be done in partnership with the Environment Agency to ensure that the 
design adheres to the requirements of the Trash Screen Design and Management 
Manual. 

258. Taking a conservative approach for planning purposes, the Environment Agency 
advises that finished floor levels are raised to a minimum of 0.3m above the 0.5% (200 
year) peak design flood level (including climate change) when advising developers. 

 

6.9 The Source-Pathway-Receptor Model 

259. The various ways in which flooding can occur are known as flood mechanisms. It is 
found helpful to consider this using the Environment Agency’s Source-Pathway-
Receptor approach, where: 

 the source is where the floodwater originates from; 

 the pathway is the route it is likely to take to cause flooding; and 
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 the receptor is the place of impact and is often where damage is realised. 

260. The below tables give an overview of the source, pathways and receptors for each type 
of flooding mechanism. 

 

 
1. Groundwater 

Source Pathway Receptor 

Groundwater flooding occurs where the 
level of groundwater in the ground rises 
above ground level, leading to springs. 
Perched Groundwater in shallow gravel 
layers is also a risk within Barking and 
Dagenham. 

The pathway is where the 
geological boundary 
forming the base of the 
water bearing deposits 
emerges at the ground 
surface. 

Infrastructure located on or 
just down-slope of the 
geological boundary from 
which the springs originate. 

 
2a. Overland flow – Permeable Geology Areas (Thanet Sand and Upper Chalk, for example) 

Source Pathway Receptor 

In areas of natural permeable geology 
without urban infrastructure, the rainfall 
generally soaks into the permeable geology. 
Surface runoff only arises at times of 
extreme rainfall events when the rainfall 
exceeds the rate of infiltration by the water 
into the permeable geology. Runoff will 
increase where the permeable ground is 
covered by impermeable man made 
developments. 

The run-off exceeding the 
permeable geology 
infiltration will tend to drain 
via natural valleys, but may 
be modified by local 
ditches and embankments.  

Infrastructure in, and across, 
natural valleys. 

 
2b. Overland flow – Impermeable Geology Areas (London Clay, for example) 

Source Pathway Receptor 

On a natural clay catchment the rainfall 
tends to flow rapidly to ditches, drains and 
watercourses. These tend to be well defined 
but may be modified by land-use. In 
particular depressions may be formed 
where water is trapped and cannot escape. 
At times of more extreme rainfall events the 
rainfall run-off may flow down original flow 
pathways of natural valleys as well as 
coming out-of-bank resulting in surface 
water flooding. 

Natural valleys. 

Depressions in urban 
areas resulting from 
placing of fill or other 
activities by man. In 
extreme floods this can 
include flood banks which 
trap water on the flood 
plain. 

Infrastructure in, and across, 
natural valleys, and in man 
made depressions. 

 
3. Foul sewer network – exceedance of the network capacity 

Source Pathway Receptor 

Foul water networks are also developed in 
parallel with infrastructure development to 
carry waste from properties. Surface and 
groundwater infiltration into the sewer and 
surface water misconnections by property 
owners do cause capacity exceedance. 
Some flooding is also caused by local 
blockages. 

The foul flood water from 
manholes will tend to 
follow the surface water 
flow paths and mix with 
surface water at variable 
depths and extents. 

Infrastructure around, and 
down-slope of, manholes. 
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4. Watercourse (fluvial) flooding – exceedance of the watercourse capacity 

Source Pathway Receptor 

Every watercourse (river, stream and ditch) 
has a finite capacity. Once the capacity of 
the structure is exceeded, water flows out of 
bank at low points. Typically channels are 
enlarged and defences rose in response to 
actual flooding experience. However, the 
risk remains that the next flood will be 
higher than anything experienced previously 
and overtop defences or exceed the 
enlarged channel. 

The flood water flowing out 
of bank will fill low-lying 
areas within the floodplain 
and in some cases, tend to 
follow the surface water 
flow paths with variable 
depths and extents. 

Infrastructure along the 
sides of watercourses. 

 
5. Tidal flooding (River Thames) – overtopping or breach of the defences 

Source Pathway Receptor 

In tidal estuaries, such as that of the River 
Thames, adjacent land areas are at risk 
from extreme high tides and/or tidal surges 
(where a low pressure forms at sea and 
moves inland, bringing with it elevated sea 
and tide levels). Should the extreme high 
tide and/or tidal surge be higher than the 
local flood defences, overtopping will occur 
and, where the defences are of poor 
standard, the breach of the defences is also 
a risk, causing more rapid and dangerous 
inundation of low-lying areas. 

The tidal flood water will 
penetrate through and fill 
low-lying areas within the 
floodplain in a sheet of 
water, with rapid 
inundation and greater 
depths close to the 
defences. Further away 
from the defences, the 
flood water will be 
shallower, but may be fast-
moving.  

Infrastructure, land and 
property behind the 
defences within the tidal 
Flood Zone. 

 
6. Surface water drainage network – exceedance of the network capacity 

Source Pathway Receptor 

Surface water networks are developed in 
parallel with infrastructure development, to 
replace surface water flow enabling that 
development to occur. Surface water 
drainage flooding occurs when the volume 
of surface water arising from rainstorms 
exceeds the capacity of the surface water 
drainage network, known as exceedance. 
Exceedance can occur from water which: 

a) Cannot get into the system because it 
is full; 

b) Spills out from man-holes due to 
upstream pressure in the pipeline 
known as surcharging. 

The flood water from 
manholes will tend to 
follow the surface water 
flow paths at variable 
depths and extents. Except 
where there is 
contamination with foul 
sewage, or close to the 
source, it may be difficult to 
identify it as surface water 
drainage flooding. 

Infrastructure around and 
down-slope of manholes and 
gullies. 
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7 Sustainable Management of Flood Risk 
 

7.1 Overview 

261. An ability to demonstrate sustainability is a primary government objective for future 
development within the U.K. The definition of sustainability encompasses a number of 
important issues ranging broadly from the environment (i.e. minimising the impact upon 
the natural environment) to energy consumption (i.e. seeking alternative sources of 
energy to avoid the depletion of natural resources). Of particular importance is 
sustainable development within flood affected areas. 

262. Recent history has shown the devastating impacts that flooding can have on lives, 
homes and businesses. A considerable number of people live and work within areas 
that are susceptible to flooding and, ideally, development should be moved away from 
these areas over time. It is recognised, though, that this is often not a practicable 
solution. For this reason, careful consideration must be taken of the measures that can 
be put into place to minimise the risk to property and life posed by flooding. These 
should address the flood risk not only in the short term, but throughout the lifetime of 
the proposed development. This is a requirement of PPS25. 

263. The primary purpose of the SFRA is to inform decision making as part of the planning 
and development control process, taking due consideration of the scale and nature of 
the flood risk affecting the Borough. Responsibility for flood risk management resides 
with all tiers of government, and indeed individual landowners, as outlined below. 

 

7.2 Responsibility for Flood Risk Management 

264. There is no statutory requirement for the Government to protect property against the 
risk of flooding. Notwithstanding this, the Government recognise the importance of 
safeguarding the wider community and in doing so the economic and social well being 
of the nation. An overview of key responsibilities with respect to flood risk management 
is provided below. 

265. The Greater London Authority (GLA) should consider flood risk when reviewing 
strategic planning decisions including (for example) the provision of future housing and 
transport infrastructure. The GLA is responsible for developing a Regional Flood Risk 
Appraisal (RFRA) to inform the development (and distribution) of housing targets for 
Boroughs throughout the Greater London area. 

266. The Environment Agency has a statutory responsibility for flood management and 
defence in England and Wales. It assists the planning and development control 
process through the provision of information and advice regarding flood risk and 
flooding related issues. 

267. The Local Planning Authority is responsible for carrying out a Strategic Flood Risk 
Assessment. The SFRA should consider the risk of flooding throughout the Borough 
and should inform the allocation of land for future development, development control 
policies and sustainability appraisals. Local Planning Authorities have a responsibility 
to consult with the Environment Agency when making planning decisions. 

268. Landowners & Developers41 have the primary responsibility for protecting their land 
against the risk of flooding. They are responsible for managing the drainage of their 
land but must not build defences that have an adverse impact upon adjoining 
properties. 

269. The Environment Agency has developed a guide entitled “Living on the Edge” that 
provides specific advice regarding the rights and responsibilities of riparian (riverside) 
land, as well as the Environment Agency and other bodies. The guide is a useful 

                                                 
41 Referred to also as ‘landowners’ within PPS25 
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reference point outlining who is responsible for flood defence and what this means in 
practical terms. It also discusses how stakeholders can work collaboratively to protect 
and enhance the natural environment of our rivers and streams. This guide can be 
found on the Environment Agency’s website at www.environment-agency.gov.uk 

 

7.3 Strategic Flood Risk Management - The Environment Agency  
 

7.3.1 Overview 

270. With the progressive development of urban areas along river corridors, particularly 
during the industrial era, a reactive approach to flood risk management evolved. As 
flooding occurred, walls or embankments were built to prevent inundation to developing 
areas, often without consideration as to the effect that such limiters had on the ability of 
the watercourse to redistribute the risk of flooding elsewhere. 

271. In more recent years, the Environment Agency has taken a strategic approach to flood 
risk management. The assessment and management of flood risk is carried out on a 
‘whole of catchment’ basis. This enables the Environment Agency to review the impact 
that proposed defence works at a particular location may have upon flooding at other 
locations throughout the catchment. 

272. A number of flood risk management strategies are underway within the region, 
encompassing the large river systems that influence flood risk within the Borough of 
Barking & Dagenham. A brief overview of these investigations is provided below. 

 

7.3.2 Thames Catchment Flood Management Plan (CFMP) 

273. “One of the Environment Agency ’s main goals is to reduce flood risk from rivers and 
the sea to people, property and the natural environment by supporting and 
implementing government policies. 

274. Flooding is a natural process – we can never stop it happening altogether. So tackling 
flooding is more than just defending against floods. It means understanding the 
complex causes of flooding and taking co-ordinated action on every front in partnership 
with others to reduce flood risk by: 

 
 Understanding current and future flood risk; 
 Planning for the likely impacts of climate change; 
 Preventing inappropriate development in flood risk areas; 
 Delivering more sustainable measures to reduce flood risk; 
 Exploring the wider opportunities to reduce the sources of flood risk, including 

changes in land use and land management practices and the use of sustainable 
drainage systems. 

 

275. Catchment Flood Management Plans (CFMPs) are a planning tool through which the 
Agency aims to work in partnership with other key decision-makers within a river 
catchment to explore and define long term sustainable policies for flood risk 
management. CFMPs are a learning process to support an integrated approach to land 
use planning and management, and also River Basin Management Plans under the 
Water Framework Directive.”42 

276. A CFMP is being developed for the River Thames catchment. A consultation summary 
document has recently been provided outlining the main messages from the CFMP 
(January 2007).  

277. Four over arching key messages have been highlighted by the CFMP: 
 

                                                 
42 Catchment Flood Management Plans – Volume 1 (Guidance), Version 1.0, July 2004 
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 Flood defences cannot be built to protect everything; 
 Climate change will be the major cause of increased flood risk in the future; 
 The floodplain is our biggest asset in managing flood risk; 
 The ongoing cycle of development and urban regeneration is a crucial opportunity 

to manage flood risk. 
 

278. Specific messages have been provided for characteristic reaches along the River 
Thames its tributaries. The lower reaches of the River Roding and The Beam River are 
classified as ‘Major urban expansion in or close to floodplains'. The specific messages 
from the Thames CFMP for these reaches are: 

 
 The location, layout and design of developments – in that order – are the most 

vital factors in managing flood risk. Development should only be permitted in 
areas of flood risk when there are no reasonably available sites in areas of lower 
flood risk and the benefits of the development outweigh the risks from flooding. 

 Effective ways of managing the risk must be incorporated into planning and design 
to prevent the need for future intervention. This is dependent on the location and 
layout of development. 

 Development should avoid flood risk to people and property where possible. It 
should manage any residual risk, taking into account the impacts of climate 
change. 

 Flood risk, water resources and water quality need to be balanced through our 
management of waste water, surface water and sewers. 

 

279. The CFMP also provides more detailed messages for smaller ‘Policy Units’ across 
Thames region. The River Roding and Beam River Policy Units have similar 
messages, but they do differ slightly and, therefore, will be considered separately. The 
Thames CFMP summary and the visions and objectives of the Roding Policy Unit and 
Beam Policy Unit can be seen in Appendix C. 

 

7.3.3 Thames 2100 Strategy (TE2100) 

280. The Environment Agency’s Thames Estuary 2100 (TE2100) project is currently 
developing a strategic plan for managing flood risk in the River Thames estuary to the 
year 2100. It covers the areas bordering the River Thames, from the estuary up to 
Teddington Lock (Richmond upon Thames) where the tidal influence ends. 

281. The following quotation has been provided by the EA to describe some key findings 
and messages from the TE2100 project so far (December 2007):  

 
“The Thames Barrier was designed to provide a high standard of protection to London 
to the year 2030. Our studies confirm that the Thames Barrier will continue to provide a 
high standard of protection beyond 2030, and with some improvements and additional 
supporting measures could still be providing the same high standard of protection to 
London at the end of the century. 
 
The existing defences are very effective and appear to have a greater safety margin 
than previously understood. 
 
As well as changing the way we manage our assets up to 2030, the short-term 
emphasis will also be on the way we reduce the consequences of flooding through 
floodplain management. The rigorous implementation of Planning Policy Statement 25 
(Development and Flood Risk) for new development and regeneration in the Thames 
Gateway is necessary to reduce the cost and risk to life impacts of any flood. 
 
Regeneration initiatives such as the Thames Gateway can provide real opportunities 
for reducing flood risk by factoring-in flood risk at early planning stage in a development 
and ensuring the ‘Avoid, 'Prevent, Manage' hierarchy of flood risk management 
planning is maintained. 
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The Government's PPS25 clearly states that one of the duties of Planning Authorities is 
to safeguard sites for flood storage. A key objective of our stakeholder communications 
is therefore to ensure that the emerging findings of the TE2100 project are made 
available in an accessible format to Regional and Local Planning Authorities and 
decision-makers. 
 
We have identified five potential flood storage sites and eight potential habitat 
replacement and compensation sites. In addition, other sites may become available in 
areas where existing developments come to the end of their lives. This consultation will 
provide essential feedback on the viability and acceptability of these 'accommodation 
spaces' being used as part of an integrated estuary management plan. 
 
If globally we fail to control climate change there will come a time when the only option 
for managing flood risk in the Thames Estuary is extreme engineering or major 
relocation of vulnerable populations. Work to understand our limits to adaptation 
suggest that it would prove extremely challenging to tackle estuary water levels beyond 
a 5 metres mean sea-level rise. However, our studies show that we have time to 
combat the causes of climate change. If we can 'buy' 50 to 70 years for the existing 
flood management system this may be sufficient time for global efforts to bring about a 
real change in climate change mitigation measures.” 

 

7.4 Planning & Development Control – London Borough of Barking & 
Dagenham 

 

7.4.1 Planning Solutions to Flood Risk Management 

282. The risk of flooding is most effectively addressed through avoidance, which in very 
simple terms equates to guiding future development (and regeneration) away from 
areas at risk. Development that is sustainable for future generations is essential and it 
is widely recognised that the risk of flooding cannot be considered in isolation. There 
are many tests and measures of ‘sustainability’ that must be weighed in the balance 
when locating and designing future development.  

283. PPS25 endeavours to guide Local Planning Authorities in this decision making process 
and the Sequential and Exception tests underpin the method by which flood risk should 
be taken into consideration as part of the planning process. The application of these 
tests within the London Borough of Barking & Dagenham (by the Council) is outlined 
below. 

 

The Sequential Test 

284. Historically urbanisation has evolved along river corridors, the rivers providing a critical 
source of water, food and energy. This leaves many areas of England with a legacy of 
key urban centres that, due largely to their close proximity to rivers, are at risk of 
flooding.  

285. The ideal solution to effective and sustainable flood risk management is a planning led 
one, i.e. steer urban development away from areas that are susceptible to flooding. 
PPS25 advocates a sequential approach that will guide the planning decision making 
process (i.e. the allocation of sites). In simple terms, this requires planners to seek to 
allocate sites for future development within areas of lowest flood risk in the initial 
instance. Only if it can be demonstrated that there are no suitable sites within these 
areas should alternative sites (i.e. within areas that may potentially be at risk of 
flooding) be contemplated. This sequential approach is referred to as The Sequential 
Test, and is summarised in Figure 3.1 of the PPS25 Practice Companion Guide (A 
Living Draft, February 2007). 
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286. As indicated by the bottom right hand corner of Figure 3.1 of the Practice Guide, 
PPS25 stipulates permissible development types. This considers both the degree of 
flood risk posed to the site, and the likely vulnerability of the proposed development to 
damage (and indeed the risk to the lives of the site tenants) should a flood occur. 

287. Wherever possible, the Council should restrict development to the permissible land 
uses summarised in PPS25 Appendix D (Table D2). These are replicated in Appendix 
Q of this report for ease of reference. This may involve seeking opportunities to ‘swap’ 
more vulnerable allocations at risk of flooding with areas of lesser vulnerability that are 
situated on higher ground. 

288. It is important to recognise that the principles of the sequential approach are applicable 
throughout the planning cycle and refer equally to the forward planning process 
(delivered by Council as part of the LDF) as they do to the assessment of windfall sites. 
Where windfall sites come forward for consideration, it is essential that the developer 
considers the planning ‘need’ for the proposed site. The Council will assist where 
possible with supporting information, as it is their responsibility to carry out the 
sequential test. It is also important that the developer takes a sequential approach to 
locating development within the site, to ensure the most vulnerable land uses are 
directed to areas of lowest risk. 

 

The Exception Test 

289. Many parts of Barking & Dagenham are situated within PPS25 Zone 3. Some of these 
parts of the Borough are looking ahead towards a period of regeneration and 
investment, such as the Barking Riverside project. Prohibiting future residential 
development in these areas is likely to have a detrimental impact upon the future 
economic and social welfare of the community and, consequently, there are clearly 
other non-flooding related planning ‘needs’ that warrant further consideration of these 
areas. Given that this is the case, following the application of the Sequential Test, the 
Council and potential future developers are required to work through the Exception 
Test (PPS25 Appendix D) where applicable. For the Exception Test to be passed: 

 “It must be demonstrated that the development provides wider sustainability 
benefits to the community that outweigh flood risk, informed by a SFRA where one 
has been prepared. If the DPD has reached the ‘submission’ stage, the benefits of 
the development should contribute to the Core Strategy’s Sustainability Appraisal; 

 the development should be on developable, previously development land or if it is 
not on previously developed land, that there are no reasonable alternative sites on 
previously development land; and 

 a FRA must demonstrate that the development will be safe, without increasing 
flood risk elsewhere, and where possible, will reduce flood risk overall.” 

290. The first two points set out in the Exception Test are planning considerations that must 
be adequately addressed. A planning solution to removing flood risk must be sought at 
each specific location in the initial instance, which seeks to relocate the proposed 
allocation to an area of lower flood risk (i.e. Zone 1 Low Probability or Zone 2 Medium 
Probability) wherever feasible.  

291. The Barking & Dagenham SFRA has been developed to inform the Sequential Test. It 
will be the responsibility of the Council to carry out the Sequential Test on the basis of 

It is essential to highlight that the SFRA does not attempt, and indeed cannot, 
fully address the requirements of the PPS25 Sequential Test. As highlighted in 
Section 7.4.1 and Figure 3.1 of the Practice Guide, it is necessary for the Council to 
demonstrate that sites for future development have been sought within the lowest 
flood risk zone (i.e. Zone 1 Low Probability). Only if it can be shown that suitable 
sites are not available within this zone can alternative sites be considered within the 
areas that are at greater risk of possible flooding (i.e. Zone 2, and finally Zone 3). 
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this information, allocating potential sites for future development accordingly. 
Furthermore, the developer will be required to demonstrate within the site-specific 
Flood Risk Assessment that the Sequential Test has been applied and, where 
appropriate, that the risk of flooding has been adequately addressed in accordance 
with PPS25.  

292. The management of flood risk throughout the Borough must be assured, should 
development be permitted to proceed, addressing the third critical element of the 
Exception Test. The SFRA has provided specific recommendations that ultimately 
should be adopted as design features, with evidence provided of how they will be 
fulfilled prior to permission being granted for all future development. It is the 
responsibility of the prospective developer to build upon these recommendations as 
part of a detailed Flood Risk Assessment to ensure that the specific requirements of 
PPS25 can be met. 

293. An overview of flood risk throughout the Borough has been provided in Section 6 and 
the adjoining flood risk maps. Future planning decisions should consider the 
spatial variation in flood risk across the Borough, as defined by the delineated 
flood zone that applies at the specified site location, and apply the 
recommendations provided below accordingly. It is reiterated that PPS25 applies 
equally to both allocated sites identified within the emerging LDF and future windfall 
sites. 

 

7.4.2 A Proactive Approach – Positive Reduction of Flood Risk through Development 

294. It is crucial to reiterate that PPS25 considers not only the risk of flooding posed to new 
development. It also seeks to positively reduce the risk of flooding posed to existing 
properties within the Borough. It is strongly recommended that this principle be adopted 
as the underlying ‘goal’ for developers and Council development control teams within 
the Borough.  

295. Developers should be encouraged to demonstrate that their proposal will deliver a 
positive reduction in flood risk to the Borough, whether that be by reducing the 
frequency or severity of flooding (for example, through the introduction of SUDS), or by 
reducing the impact that flooding may have on the community (for example, through a 
reduction in the number of people within the site that may be at risk). This should not 
be seen as an onerous requirement, and if integrated into the design at the conceptual 
stage, will place no added demands upon the development and/or planning application 
process. 

296. Possible risk reduction measures for consideration may include the following: 

 
 The integration of SUDS to reduce the runoff rate from the site; 
 A change in land use to reduce the vulnerability of the proposed development; 
 A reduction in the building platform area; 
 The raising of internal floor levels and flood proofing (within existing buildings) to 

reduce potential flood damage; 
 The rearrangement of buildings within the site to remove obstructions to overland 

flow paths; 
 The placement of buildings to higher areas within the site to limit the risk of flood 

damage; 
 The integration of landscaping for flood storage and flood resilience 

 

297. It is recommended that a clear statement is requested within each and every detailed 
FRA that concisely summarises how a reduction in flood risk has been achieved within 
the proposed (re)development. This may be specified as (for example) a reduction in 
flow from the site, a reduction in water levels within (or adjacent to) the site, or a 
reduction in the consequences of flooding. 
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7.4.3 Localised Flood Risk within the Planning Process 

298. The PPS25 Practice Guide advocates the application of a sequential approach when 
allocating land, taking into consideration all sources of flooding. It has not been 
possible to identify local drainage problems within the Barking & Dagenham SFRA, but, 
for where local surface water problems do exist, it is important to recognise that these 
cannot be adopted as a measure of ‘risk’ of future localised flooding, but rather 
problems that have occurred due to a particular set of local circumstances (for 
example, the blockage of a local gully inlet). These may or may not reoccur. More 
importantly, though, areas that have not flooded previously can certainly not assume 
that they will not be affected in future years. 

299. Therefore, from a spatial planning perspective, it is considered unreasonable to restrict 
future development within areas that may have suffered a localised flooding incident in 
years past. It is essential not to overlook the potential risk of localised flooding during 
the design process. Whilst the incidents that have been identified will typically not result 
in widespread damage or disruption, a proactive approach to risk reduction through 
design can mitigate the potential for damage, both to the development itself and 
elsewhere. Specific development control recommendations have been provided 
accordingly. 
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Developed Undeveloped Rate of Inundation <6 hours Rate of Inundation 6 to 12 hours Rate of Inundation >12 hours

It is important to recognise that, w ithin Zone 3b 
Functional Floodplain, ‘developed land’ relates 

solely to existing buildings that are impermeable to 
f lood w ater.  The undeveloped land surrounding 
these buildings are important f low  paths and/or 

f lood storage areas.

Future development w ithin Zone 2 Medium Probability 
can only be considered follow ing application of the 

Sequential Test.

It is important to recognise that sites w ithin 
Zone 1 may still be susceptible to f looding 

from other sources.  Development may 
contribute to an increase in f lood risk 
elsew here if  not carefully mitigated

It should be recognised that property situated 
w ithin Zone 3b Functional Floodplain w ill be 
subject to frequent flooding.  There are clear 

sustainability implications to be considered in this 
regard, and it is highly questionable w hether 

insurance against f looding related damages w ill be 
available in the longer term

Future development w ithin Zone 3b Functional 
Floodplain (Developed) can only be considered 

follow ing application of the Sequential Test. See 
section7.6.1.

Demonstrate a reduction in f lood risk as identif ied 
in Section 7.4.2

Water Compatible Development and Essential 
Infrastructure. Essential Infrastructure may only be 

considered if  the Exception Test can be passed

Land use should be restricted to Water Compatible 
or Less Vulnerable development.  Essential 

Infrastructure and More Vulnerable development 
may only be considered if  the Exception Test can 

be passed

Compatible uses are Essential Infrastructure, Water 
Compatible, Less Vulnerable or More Vulnerable 
development. Highly Vulnerable development may 

only be considered if  Exception Test can be passed.  

No restrictions on flood risk vulnerability

Required Required Required Required

Required for all sites one hectare or 
greater. Also required w here the proposed 

development or change of use to a more 
vulnerable class may be subject to other 

sources of flooding or w here there may be 
indicated drainage problems. 

Highly Vulnerable N/A

More Vulnerable

Less Vulnerable

Highly Vulnerable N/A

More Vulnerable
Dry access should be provided above the  1% 
AEP (1 in 100 year) f luvial (river) f lood event, 

including an allow ance for climate change.

Less Vulnerable

Dry access should ideally be provided above the  
1% AEP (1 in 100 year) fluvial (river) flood event, 

including an allow ance for climate change. 
Access must be safe during the 1% AEP (1 in 100 

year) f luvial (river) f lood event, including an 
allow ance for climate change. 'Safe' should be 
identif ied in accordance w ith Defra / EA Flood 

Hazard Rating (FD2320 & FD2321).

Highly Vulnerable N/A

More and Less Vulnerable

Basements must be restricted solely to non-
residential uses w ithin Zone 3a High Probability, 

w ith an internal access to above the  1% AEP (1 in 
100 year) f lood level w ith an allow ance for climate 
change.  Flood resilient design techniques must be 

used for all basements.

There is a potential risk to life w here less 
than 6 hours w arning is available follow ing 

a sudden breach of the River Thames 
defences.  No basements should be 

permitted w ithin this area.

1. More Vulnerable basements must, and 
Less Vulnerable basements should ideally 
be protected w ith a continuous secondary 
f ixed f lood defence (refer Section 7.6.2) 
and have internal access to above the 

design f lood level*.
2. Sleeping accommodation must not be 

permitted at basement level.
3. Basements must be restricted solely to 

non-residential uses.
4. Flood resilient design techniques should 

be adopted for all basement uses.

1. Basements should ideally be protected 
w ith a continuous secondary fixed f lood 

defence (refer Section 7.6.2).
2. They should be f lood resistant and have 
internal access to above the design f lood 

level*.
3. Sleeping accommodation should not be 

permitted at basement level.
4. Flood resilient design techniques should 

be adopted for all basement uses.

N/A

N/A

Ground f loor levels should ideally be situated a minimum of 0.3m above the design f lood level*. Flood resistant/resilient design 
techniques should be adopted to mitigate the potential damage to property in case of f looding, guided by Figure 6.2 of PPS25 Practice  

Guide (June 2008).

N/A

Although the site lies w ithin Flood Zone 2 , the site 
may be at residual risk of f looding from a breach of 

the f lood defences, or access and egress for the site 
may require passing through an area at greater risk 

of f looding. Should it be identif ied that this is the case, 
access and egress should be provided in 

accordance w ith the relevant column in this table that 
relates to the f lood risk that needs to be passed 

through. Sites w ithin Flood Zones 2 may still be at risk 
from other sources of f looding.

In accordance w ith advice in this column, 
development w ithin this zone should result in a 

reduction of f lood risk over the existing. This w ill 
need to be agreed on a site by site basis. Dry 

access should be provided above the design flood 
level*. Where it is agreed dry access is not 

appropriate or feasible, ideally 'safe' access and 
egress should be identified in accordance w ith 

Defra / EA Flood Hazard Rating (FD2320 & 
FD2321).

N/A

N/A

Development in areas of Zone 2 and Zone 1 that may be surrounded by f looding including in the 
case of a breach must ensure site specif ic access and egress / emergency evacuation (In 

accordance w ith the site access and egress and emergency evacuation guidance in this table) 
procedures are in place to ensure that the risk to life is minimised should a f lood occur.  An 

assessment should be provided of the risk of f looding (including the depth and velocity) betw een 
the development and local facilities (including shops, school, doctors surgeries etc.) likely to be 

used as places of assembly during flooding. It should also be considered how  this w ill impact on 
people (including those w ith restricted mobility). Coordination w ith the emergency services w ill be 

required in the event of a flooding emergency.

Floor levels should be situated a minimum of 0.3m 
above the 1% AEP (1 in 100 year) f lood level, 

including an allow ance for climate change.

Ground f loor levels should be situated a minimum of 0.3m above the design flood level*.
No minimum level stipulated by PPS25, 
unless identif ied as at residual risk of 

flooding from a breach in the defences or 
from an other source of flooding.

 Flood defences adjacent to the River Roding and Loxford Water may overtop in some f lood events including the 1% AEP or 
greater flood events. This must be assessed as part of any Flood Risk Assessment for sites w ithin the relevant Flood Zones. If  a 
direct risk of overtopping of the defences is identified during events up to and including the 1% AEP (1 in 100 year) f luvial f lood 

event or 0.5% AEP (1 in 200 year) tidal f lood event, both w ith an allow ance for climate change, the risk should be considered using 
the same principles in this table as w ithin the column 'Undefended Fluvial (River) and Tidal Flooding' , but using the appropriate 

design f lood level* for detailed design purposes. The residual risks of breaching w ill also need to be considered as in this column.

Land use should be restricted to Water Compatible or Less Vulnerable development.  Essential Infrastructure and More Vulnerable 
development may only be considered if the Exception Test can be passed.

Ground f loor levels should ideally be situated a 
minimum of 0.3m above the design f lood level*. Flood 

resistant/resilient design techniques should be 
adopted to mitigate the potential damage to property in 

case of f looding, guided by Figure 6.2 of PPS25 
Practice  Guide (June 2008).

Required

DEVELOPMENT CONTROL RECOMMENDATIONS

Land Use

Risk reduction off-site

Basements (refer Figure C)

Buffer Zone

N/ANo basements are permitted w ithin Zone 3b 
Functional Floodplain.

Site Runoff

N/A

Future development w ithin Zone 3b Functional 
Floodplain (Undeveloped) can only be considered 
follow ing application of the Sequential Test. See 

section7.6.1.

Important Considerations

Future development w ithin Zone 3a High Probability can only be considered follow ing application of the Sequential Test. See section 
7.6.1.

Future development w ithin Zone 3a High 
Probability can only be considered follow ing 

application of the Sequential Test. See 
section7.6.1.

Floor levels are to be situated a minimum of 0.3m 
above the design f lood level*.

Dry access and egress routes should ideally be provided above the design f lood level* to enable rapid escape, should a failure of 
the defences occur. If this is not possible,  safe access and egress should be as identif ied in accordance w ith Defra / EA Flood 

Hazard Rating (FD2320 & FD2321). Only w here neither of these is feasible, a dedicated 'safe haven' should be provided. This may 
be provided in the form of a sheltered communal space w ithin the building, accessed via internal stairs.  It w ill be necessary to 

ensure that the safe haven is suff icient in size to safely house all residents. 

Unaided Site Access & Egress

Floor Level

Detailed Flood Risk Assessment (FRA)

PPS25 Flood Zone

SPATIAL PLANNING RECOMMENDATIONS

Policy Response
Zone 1 Low  Probability

Zone 3b Functional Floodplain
Zone 3a High Probability

Undefended Fluvial (River) and Tidal Flooding
Zone 2 Medium ProbabilityDefended Fluvial (River) and Tidal Flooding

Basements must be f lood resistant, and must have an 
internal access to a higher f loor situated a minimum of 

0.3m above the design flood level*. Flood resilient 
design techniques must be used for all basements.

Evacuation by Emergency Services (All Flood Risk 
Vulnerabilities)

Seek the inclusion of f lood resistant/resilient measures for all development or w orks being done to buildings including, for example, refurbishments and renovations.

Ensure that the proposed development does not result in an increase in the risk of f looding (from all sources) w ithin adjoining properties.  This may be achieved by ensuring (for example) that the existing building footprint is not increased, that overland flow  routes are not truncated by buildings and/or infrastructure, or hydraulically linked 'level for level' compensatory f lood storage is 
provided w ithin the site (or upstream).  Further guidance on mitigation measures can be found in the CIRIA document C624 'Development and flood risk - guidance for the construction industry'  (CIRIA, 2004).

Site specif ic emergency evacuation procedures must be in place to ensure that the risk to life is minimised should a f lood event occur.  Coordination w ith the emergency services w ill be required in the event of a f looding emergency.

Developers should aim to achieve greenfield run off (rates and volumes) from their site through incorporating rainw ater harvesting and sustainable drainage systems. Preference should be made to a reduction, or at least not increasing, the amount of impermeable hard standing on-site, through retention of soft landscaping and by other means. Please refer to the document 'Rainfall 
runoff management for development sites – Interim national procedure' in Appendix R. Any SUDS design must take due account of groundw ater and geological conditions.  Some infiltration techniques (including, for example, soakaw ays) are unlikely to be effective w ithin areas overlying London Clay.

An 8m buffer from the top of bank or foot of a non-tidal river f lood defence w ill be sought for all f luvial stretches of w ater.  A 16m buffer from the top of bank or foot of defence w all w ill be sought along the foot of any tidal f lood defence.  Please refer to the Environment Agency's guide 'Living on the edge' and the 'Thames Region Land Drainage Byelaw s' for more information.  Advice 
must be sought from the Environment Agency at an early stage.

Although the site lies w ithin Flood Zone 1, 
the site may be at residual risk of f looding 
from a breach of the flood defences, or 

access and egress for the site may require 
passing through an area at greater risk of 
f looding. Should it be identif ied that this is 
the case, access and egress should be 
provided in accordance w ith the relevant 

column in this table that relates to the f lood 
risk that needs to be passed through. Also, 
sites w ithin Flood Zones 1 may still be at 

risk from other sources of flooding.

No restrictions, unless identif ied as at 
residual risk of f looding from a breach in 
the defences or from an other source of 

f looding.

Flood Resilience/Resistance

7.4.4 Spatial Planning & Development Control Recommendations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*The design flood level is the highest floodwater level identified at the site of either the 1% AEP (1 in 100 year) fluvial flood event or the 0.5% (1 in 200 year) tidal flood event, assuming a breach of the flood defences, and an appropriate allowance for the potential impacts of climate change. 
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7.5 SFRA Interpretation 

300. The spatial variation in flood risk across the Borough is depicted in the adjoining maps, 
and described below. The Barking & Dagenham SFRA should be used by both the 
Council and prospective developers to meet their obligations under PPS25 throughout 
the planning cycle. Instructions for use are provided below: 

 

London Borough of Barking & Dagenham (Forward Planning) 

301. Appendix E1 and E2 provide an overview of the spatial variation in fluvial flood risk 
throughout the Borough of Barking & Dagenham. Appendix E1 indicates the fluvial 
flood risk originating from the Gores Brook and Beam River. Detailed modelling for the 
River Roding and Loxford Water is not currently available, however it is being 
undertaken and should be available in the future. It is necessary to adopt a sequential 
approach when considering where land should be allocated for future development, 
and this is described in Section 7.4. Appendix E1 and E2 should be used to inform this 
sequential approach. Furthermore, PPS25 provides clear guidance on permissible land 
use within areas potentially at risk from flooding, and this too is discussed in Section 
7.4. 

302. The southern section of the Borough of Barking & Dagenham adjacent to the River 
Thames is shown to be within the tidal flood risk area of the River Thames. However, 
this area is well defended by the River Thames Tidal Defences and, therefore, the 
primary risk of flooding within these areas is a residual risk (i.e. to be realised only 
should there be a failure of the River Thames defences). Given that this is the case, it 
is important that a more robust assessment of the ‘real’ risk to property and life is 
considered and that planning decisions are taken accordingly. Appendix I provides an 
overview of the variation in flood hazard within the defended (River Thames) area of 
the Borough. The Council should exercise a sequential approach within Zone 3a High 
Probability, steering more vulnerable development away from areas of highest hazard. 
Section 7.4.4 provides further advice in this regard. 

303. Whilst there is no particular constraint placed upon land use within areas of Zone 1 
Low Probability within the Borough, it is strongly recommended that the Council takes 
due consideration of flooding from other sources (i.e. non fluvial). Many localised 
sources of flooding within Barking & Dagenham can be effectively managed through 
the design process. However, it is recommended that advice is taken from the 
Environment Agency to ensure that the severity of the local issue that may affect (or be 
exacerbated by) the proposed allocation is fully appreciated. 

 

London Borough of Barking & Dagenham (Development Control) & Developers 

304. It is important that the potential risk of flooding is considered as an integral part of all 
proposed development within the Borough. Appendix E and Appendix I provide a 
measure of the severity of flooding within the proposed development site. These should 
be used to trigger a more detailed assessment of flood risk-related issues within the 
site, as described in Section 7.4 and Section 7.6. Within defended areas43, a detailed 
assessment of the potential impact of breach failure and/or defence overtopping will 
also be required. 

305. The assessment of localised flooding related issues is essential for all proposed 
development, irrespective of its location and/or scale within the Borough and the SFRA 
provides a helpful tool to assist in this regard:  

                                                 
43 The Environment Agency has prepared a dedicated map layer referred to as ‘Areas Benefitting from Defence’ as depicted in 
www.environment-agency.gov.uk. This relates purely to areas defended from flooding from the River Thames, though, and does not include 
the River Roding, Gores Brook or Beam River defences. Early advice should be taken from the EA as to whether or not a breach assessment 
is required. 
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 Appendix K, Appendix L, Appendix N and Appendix F provide an overview of 
groundwater emergence, geology, topography and potential overland flow paths, 
respectively, within the Borough of Barking and Dagenham. The detailed FRA 
should use this information to assess (in a site based context) the potential risk of 
localised ponding, flash flooding and/or inundation from groundwater. 

 

7.6 Detailed Flood Risk Assessment (FRA) – The Developer 
 

7.6.1 Scope of the Detailed Flood Risk Assessment 

306. As highlighted above, the SFRA is a strategic document that provides an overview of 
flood risk throughout the area. A site-based Flood Risk Assessment (FRA) must be 
carried out by the developer for all proposed developments and this should be 
submitted as an integral part of the planning application. It is important to note that prior 
to investing resources into carrying out a detailed FRA (in particular for major 
developments) developers should first contact the Council to discuss the Sequential 
Test. It is possible that the development may be inappropriate and be refused planning 
permission irrespective of any FRA. 

307. The FRA should be commensurate with the risk of flooding to the proposed 
development. For example, where the risk of flooding to the site is negligible (e.g. Zone 
1 Low Probability) and it is not indicated as being at risk of flooding from other sources 
or likely to impact on any known problem area off-site, there is little benefit to be gained 
in assessing the potential risk to life and/or property as a result of flooding. Rather, 
emphasis should be placed on ensuring that runoff from the site does not exacerbate 
flooding lower in the catchment. The particular requirements for FRAs within each 
delineated flood zone are outlined below. 

Proposed Development within Zone 3a High Probability & Zone 3b Functional 
Floodplain (existing developed areas) 

308. All FRAs supporting proposed development within Zone 3b Functional Floodplain 
(existing developed areas only) and Zone 3a High Probability should include an 
assessment of the following: 

 The vulnerability of the development to flooding from other sources (e.g. surface 
water drainage, groundwater) as well as from river flooding. This will involve 
discussion with the Council and the Environment Agency to confirm whether a 
localised risk of flooding exists at the proposed site. 

 The vulnerability of the development to flooding over the lifetime of the 
development (including the potential impacts of climate change), i.e. maximum 
water levels, flow paths and flood extents within the property and surrounding 
area. Within defended areas of the Borough44, flood levels (underpinning the 
design of a development) should be determined assuming a breach of the raised 
flood defences. Two dimensional hydraulic modelling by suitably qualified 
engineers will typically be required to determine the risk of flooding to the site. 
This should be discussed with the Environment Agency at the earliest possible 
stage. 

 The potential of the development to increase flood risk elsewhere through the 
addition of hard surfaces, the effect of the new development on surface water 
runoff and groundwater flow routes, and the effect of the new development on 
depth and speed of flooding to adjacent and surrounding property. This will require 

                                                 
44 The Environment Agency has prepared a dedicated map layer referred to as ‘Areas Benefitting from Defence’ as depicted in 
www.environment-agency.gov.uk. This relates purely to areas defended from flooding from the River Thames, though, and does not include 
the River Roding, Gores Brook or Beam River defences. Early advice should be taken from the EA as to whether or not a breach assessment 
is required. 
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a detailed assessment, to be carried out by a suitably qualified engineer. 

 A demonstration that residual risks of flooding (after existing and proposed flood 
management and mitigation measures are taken into account) are acceptable. 
Measures may include flood resistant and resilient design, escape/evacuation, 
effective flood warning and emergency planning (refer Section 7.8). Within 
defended areas, the structural integrity of the existing flood defences should be 
considered. It will be necessary to demonstrate that the structural conditions of the 
defences can be assured over the lifetime of the development. 

 Details of existing site levels, proposed site levels and proposed ground floor 
levels. All levels should be stated relevant to Ordnance Datum. 

 Details of proposed sustainable drainage systems (SUDS) that will be 
implemented to mitigate any increase in runoff from the site as a result of future 
development. Any SUDS design must take due account of groundwater and 
geological conditions. Some infiltration techniques (including, for example, 
soakaways) are unlikely to be effective within areas overlying London Clay. 

 The developer must provide a clear and concise statement summarising how the 
proposed (re)development has contributed to a positive reduction in flood risk 
within the Borough. 

Proposed Development within Zone 2 Medium Probability 

 For all sites within Zone 2 Medium Probability, a high level FRA commensurate 
with the level of risk posed to the site should be prepared based upon readily 
available existing flooding information, sourced from the EA. It will be necessary to 
demonstrate that the residual risk of flooding to the property is effectively 
managed in accordance with the requirements set out in Section 7.4. Within the 
defended areas45 of the Borough, flood levels (underpinning the design of a 
development) should be determined assuming a breach of the raised flood 
defences;  

 The risk of alternative sources of flooding (e.g. urban drainage and/or 
groundwater) must be considered, and sustainable urban drainage techniques 
must be employed to ensure no worsening to existing flooding problems 
elsewhere within the area. 

 As part of the high level FRA, the developer must provide a clear and concise 
statement summarising how the proposed (re)development has contributed to a 
positive reduction in flood risk within the Borough. 

 Details of proposed sustainable drainage systems (SUDS) that will be 
implemented to ensure that runoff from the site (post redevelopment) does not 
exceed greenfield runoff rates and volumes. Any SUDS design must take due 
account of groundwater and geological conditions. Some infiltration techniques 
(including, for example, soakaways) are unlikely to be effective within areas 
overlying London Clay. 

Proposed Development within Zone 1 Low Probability 

309. For all sites greater than 1ha in area, a site-specific Flood Risk Assessment must be 
prepared. The risk of alternative sources of flooding (e.g. urban drainage and/or 
groundwater) must be considered. Details of proposed sustainable drainage systems 
(SUDS) that will be implemented to ensure that runoff volumes and rates from the site 
(post redevelopment) does not exceed greenfield conditions. Any SUDS design must 
take due account of groundwater and geological conditions. Some infiltration 
techniques (including, for example, soakaways) are unlikely to be effective within areas 
overlying London Clay. 

                                                 
45 The Environment Agency has prepared a dedicated map layer referred to as ‘Areas Benefitting from Defence’ as depicted in 
www.environment-agency.gov.uk. This relates purely to areas defended from flooding from the River Thames, though, and does not include 
the River Roding, Gores Brook or Beam River defences. Early advice should be taken from the EA as to whether or not a breach assessment 
is required. 
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Liaison with the Environment Agency 

310. To assist local planning authorities, the Environment Agency has produced standing 
advice to inform on their requirements regarding the consultation process for planning 
applications on flood risk matters. Full details of their Flood Risk Standing Advice can 
be found on the website: www.pipernetworking.com. 

311. The Environment Agency is an excellent source of information to inform the 
development of the detailed FRA. The external relations team should be contacted as 
early as possible to source information relating to (for example) historical flooding, 
hydraulic modelling and topography (LiDAR). It is emphasised that the information 
provided within the SFRA is the best available at the time of writing. More up to date 
information may be available and contact should always be made with the EA at an 
early stage to ensure that the detailed site based FRA is using the most current 
datasets, avoiding unnecessary re-work. 

312. It is strongly recommended that a draft of the detailed FRA is provided to the EA for 
review and comment before submitted with the Planning Application, thereby reducing 
potentially costly delays to the planning process. 

 

7.6.2 Raised Floor Levels (Freeboard) & Basements 

313. The raising of floor levels within the highest risk areas of the Borough will ensure that 
the risk to life, and damage to property, is minimised. Where stipulated within Section 
7.4, above, floor levels should be situated a minimum of 0.3m above the predicted 1% 
(100 year) design flood level (plus climate change). Within tidal areas, this should be 
taken as the 0.5% (200 year) design flood level (plus climate change) calculated 
assuming a breach of the raised flood defences. Specific advice should be sought in 
this regard from the Environment Agency prior to the commencement of any modelling. 
The height that the floor level is raised above flood level is referred to as the ‘freeboard’ 
and is determined as a measure of the residual risks. 

 

Basements 

314. It is reiterated that basements within areas of the London Borough of Barking & 
Dagenham that fall within Zone 3a High Probability and/or Zone 2 Medium Probability 
must have a point of access that is situated above the 1% (100 year) fluvial (river) or 
0.5% (200 year) tidal flood level, plus climate change, for the River Roding, Gores 
Brook, Beam River and the River Thames respectively. Specific development control 
requirements for basements are set out in Section 7.4.4. 

315. It is particularly important to ensure that basements within areas situated within the 
‘extreme’ hazard zone are provided within a ‘continuous secondary fixed flood 
defence’. In practical terms, this may be a raised wall incorporated into the landscaping 
that will withstand the ponding of water (i.e. following a breach failure), and will prevent 
water surging into the basement area with little or no warning. 

 

7.6.3 Sustainable Drainage Systems (SUDS) 

316. SUDS is a term used to describe the various approaches that can be used to manage 
surface water drainage in a way that mimics the natural environment. The management 
of rainfall (surface water) is considered an essential element of reducing future flood 
risk to both the site and its surroundings. Indeed, reducing the rate and volume of 
discharge from urban sites to greenfield runoff rates is one of the most effective ways 
of reducing and managing flood risk. The integration of SUDS into a site design can 
also provide broader benefits, including an improvement in the quality of runoff 
discharged from the site, the capture and re-use of site runoff for irrigation and/or non-
potable uses and the provision of greenspace areas offering wildlife habitat, recreation 
and/or aesthetic benefits. If planned properly at the outset, SUDS need not cost any 
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more than ‘conventional’ drainage scheme. 

317. SUDS may improve the sustainable management of water for a site by46: 

 reducing peak flows to watercourses or sewers and potentially reducing the risk of 
flooding downstream; 

 reducing volumes and the frequency of water flowing directly to watercourses or 
sewers from developed sites; 

 improving water quality over conventional surface water sewers by removing 
pollutants from diffuse pollutant sources; 

 reducing potable water demand through rainwater harvesting; 

 improving amenity through the provision of public open space and wildlife habitat; 

 replicating natural drainage patterns, including the recharge of groundwater so 
that base flows are maintained; 

 designs should, wherever possible, include landscaping for flood storage and 
flood resilience. 

318. In catchment terms, any reduction in the amount of water that originates from any given 
site is likely to be small. But if applied across the catchment in a consistent way, the 
cumulative affect of a number of sites could be significant.  

319. There are numerous different ways that SUDS can be incorporated into a development 
and the most commonly found components of a SUDS system are described in the 
following table47. The appropriate application of a SUDS scheme to a specific 
development is heavily dependent upon the topography and geology of the site (and its 
surrounds). Careful consideration of the site characteristics must be assured to ensure 
the future sustainability of the adopted drainage system. 

 

Pervious surfaces Surfaces that allow inflow of rainwater into the underlying construction or soil. 

Green roofs Vegetated roofs that reduce the volume and rate of runoff and remove 
pollution. 

Filter drain Linear drains consisting of trenches filled with a permeable material, often with 
a perforated pipe in the base of the trench to assist drainage, to store and 
conduct water; they may also permit infiltration. 

Filter strips Vegetated areas of gently sloping ground designed to drain water evenly off 
impermeable areas and to filter out silt and other particulates. 

Swales Shallow vegetated channels that conduct and retain water, and may also 
permit infiltration; the vegetation filters particulate matter. 

Basins, Ponds and 
Wetlands 

Areas that may be utilised for surface runoff storage. 

Infiltration Devices Sub-surface structures to promote the infiltration of surface water to ground. 
They can be trenches, basins or soakaways. 

Bioretention areas Vegetated areas designed to collect and treat water before discharge via a 
piped system or infiltration to the ground 

 

                                                 
46 Interim Code of Practice for Sustainable Drainage Systems National SUDS Working Group, 2004 
47 Interim Code of Practice for Sustainable Drainage Systems National SUDS Working Group, 2004 
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320. The document ‘Rainfall runoff management for development sites – Interim national 
procedure’ can aid developers in identifying how they can meet the requirements of 
PPS25 with respect to site drainage and management. See Appendix R for a copy of 
this document. 

321. As mentioned in Section 6.3, if surface water sewer systems have their outfall below 
the water level in the river they are discharging to, there are potentially at risk of 
surcharging if the water level in that river remains high enough for long enough that the 
sewer system is unable to drain. This process should be investigated in any surface 
water drainage flood risk assessment. 

322. For more guidance on SUDS, the following documents and websites are recommended 
as a starting point: 

 Interim Code of Practice for Sustainable Drainage Systems, National SUDS 
Working Group, 2004 (free to download from CIRIA web site www.ciria.org or 
Environment Agency web site www.environment-agency.gov.uk) 

 C697 - The SUDS Manual (Woods Ballard B, Kellagher R et al., 2007 – available 
from the CIRIA bookshop www.ciria.org) 

 Preliminary Rainfall Runoff Management for Developments (R&D Technical 
Report W5-074/A Revision D, Environment Agency and Kellagher R, 2005 – free 
to download from the Environment Agency web site www.environment-
agency.gov.uk and in Appendix R of this report) 

 C644 - Building Greener. Guidance on the use of green roofs, green walls and 
complementary features on buildings (Early P, Gedge D, Newton J, Wilson S, 
2007 - available from the CIRIA bookshop www.ciria.org) 

 C635 - Designing for Exceedance in Urban Drainage – Good Practice (C Digman, 
D Balmforth, R Kellagher, D Butler - available from the CIRIA bookshop 
www.ciria.org) 

 C625 - Model Agreements for Sustainable Drainage Systems (Shaffer et al, 2004 - 
available from the CIRIA bookshop www.ciria.org) 

 Report 156 - Infiltration Drainage – Manual of Good Practice (Bettess R, 1996 - 
available from the CIRIA bookshop www.ciria.org) 

 W12 - Sustainable Water Management in Schools (Duggin & Reed, 2006 – free to 
download from CIRIA web site www.ciria.org) 

 Harvesting Rainwater for Domestic Uses: An Information Guide (Environment 
Agency, 2003 - free to download from Environment Agency web site 
www.environment-agency.gov.uk) 

 Planning Policy Statement 25, Annex F, Office of the Deputy Prime Minister, 2006 

 www.ciria.org.uk/SUDS/ 

 

323. Furthermore, the Environment Agency (Thames Region) has issued best practice 
guidance for Sustainable Drainage Systems (October 2006), available from the 
Environment Agency development control teams. This provides a clear hierarchy for 
SUDS, reflecting the degree of sustainability offered by the SUDS application as 
captured in the table below. 
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Most Sustainable SUDS technique Flood Reduction Water Quality 
Improvement 

Landscape & 
Wildlife Benefit 

 Living roofs a a a 

 

Basins and ponds 
- Constructed wetlands 
- Balancing ponds 
- Detention basins 
- Retention ponds 

a a a 

 Filter strips and swales a a a 
 

Infiltration devices 
- soakaways 
- infiltration trenches and basins 

a a a 

 
 

Permeable surfaces and filter drains 
- gravelled areas 
- solid paving blocks 
- porous paving 

a a 
 
 

Least Sustainable 
Tanked systems 
- over-sized pipes/tanks 
- storms cells 

a   

  

324. Finally, Chapter 6 of the Mayor’s Draft Water Strategy (Rainwater in London) sets out a 
hierarchy for management of urban runoff as below: 

 
“The Mayor proposes the following hierarchy for the drainage of rainwater: 
 

 Store rainwater for use later 
 Use infiltration techniques, such as porous surfaces in non-clay areas 
 Attenuate rainwater in ponds or open water features for gradual release to a 

watercourse 
 Attenuate rainwater in tanks or sealed water features for gradual release to a 

watercourse 
 Discharge rainwater direct to a watercourse 
 Discharge rainwater to a surface water drain 
 Discharge rainwater to the combined sewer, as a last resort.” 

 

325. It is recommended that developers are required to demonstrate that this hierarchy has 
been considered in the design of their storm water management system.  

 

7.7 Local Community Actions to Reduce Flood Damage 

326. There will always be a residual risk of flooding, whether that be from an event that is 
more extreme than that considered, or whether as a result of a flood defence system 
that fails unexpectedly. For this reason, flood resistance and flood resilience may need 
to be incorporated into the design of buildings. 

327. In all areas at risk of flooding, a basic level of flood resistance and resilience will be 
achieved by following good building practice and complying with the requirements of 
the Building Regulations 200048. The difference between ‘resilience’ and ‘resistance’ is: 
 

 Flood resistance, or ‘dry proofing’, where flood water is prevented from entering 
the building. For example using flood barriers across doorways and airbricks, or 
raising floor levels. 

 Flood resilience, or ‘wet proofing’, accepts that flood water will enter the building 
and allows for this situation through careful internal design for example raising 
electrical sockets and fitting tiled floors. The finishes and services are such that 
the building can quickly be returned to use after the flood. 

 

                                                 
48 Office of Deputy Prime Minister (ODPM) – now Communities & Local Government (CLG) 
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328. Examples of both flood resistant and flood resilient design are given in Improving the 
Flood Performance of New Buildings (Flood Resilient Construction), CLG (2007).  

329. Table 1.1 has shown that many homes within the Borough are at risk of flooding. 
Therefore, it is essential to ensure that there is a broad awareness of flood risk in the 
local community, which can be achieved through the provision of the knowledge (and 
tools) that will enable them to help themselves should a flood event occur.  

330. The following community based measures are cost-effective solutions that local 
communities may introduce to minimise the damage sustained to their own homes in 
the event of flooding. Further guidance is provided by the EA, Defra and CLG49 (refer 
the National Flood Forum [www. floodforum.gov.uk]). 

331. It is recommended that the Local Authority seek to proactively raise awareness within 
the community with respect to flooding (and ‘self help’ flood risk reduction 
opportunities) through, for example, the circulation of a targeted newsletter to affected 
residents to coincide with the release of the Barking & Dagenham SFRA. 

 

7.7.1 Flood Proofing 

332. The ‘flood proofing’ of a property may take a variety of forms: 

For new homes and/or during redevelopment 

 Raising of floor levels 

The raising of floor levels above the anticipated maximum flood level ensures that 
the interior of the property is not directly affected by flooding, avoiding damage to 
furnishings, wiring and interior walls. It is highlighted that plumbing may still be 
impacted as a result of mains sewer failure. 

 Raising of electrical wiring 

The raising of electrical wiring and sockets within flood affected buildings reduces 
the risks to health and safety, and reduces the time required after a flood to rectify 
the damage. 

 

For existing homes 

 Flood boards 

The placement of a temporary watertight seal across doors, windows and air 
bricks to avoid inundation of the building interior. This may be suitable for 
relatively short periods of flooding, however the porosity of brickwork may result in 
damage being sustained should water levels remain elevated for an extended 
period of time. This may lessen the effectiveness of flood proofing to existing 
properties affected by flooding from larger river systems such as the Thames. 

 

7.8 Emergency Planning 

333. The Council is designated as a Category 1 Responder under the Civil Contingencies 
Act 2004. As such, the Council has defined responsibilities to assess risk, and respond 
appropriately in case of an emergency, including (for example) a major flooding event. 
The Council’s primary responsibilities are50: 

 
a. from time to time assess the risk of an emergency occurring; 
b. from time to time assess the risk of an emergency making it necessary or 

expedient for the person or body to perform any of his or its functions; 

                                                 
49 Improving the Flood Performance of New Buildings – Flood Resilient Construction (May 2007) 
50 Civil Contingencies Act 2004 
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c. maintain plans for the purpose of ensuring, so far as is reasonably practicable, 
that if an emergency occurs the person or body is able to continue to perform his 
or its functions; 

d. maintain plans for the purpose of ensuring that if an emergency occurs or is likely 
to occur the person or body is able to perform his or its functions so far as 
necessary or desirable for the purpose of: 
i. preventing the emergency, 
ii. reducing, controlling or mitigating its effects, or 
iii. taking other action in connection with it 

 

334. The SFRA provides a concise summary of the possible sources of flooding within the 
Borough, and may be used to inform the assessment of flood risk in response to the 
requirements of the Act.  

335. The Environment Agency monitors river levels within the River Thames and some if its 
tributaries. Based upon weather predictions provided by The Met Office, the Agency 
makes an assessment of the anticipated maximum water level that is likely to be 
reached within the proceeding hours (and/or days). Where these predicted water levels 
are expected to result in the inundation of populated areas51, the Environment Agency 
will issue a series of flood warnings within defined flood warning areas (see Appendix 
S), encouraging residents that are signed up to the service to take action to avoid 
damage to property in the first instance. 

336. The Environment Agency advises that people and key infrastructure may be vulnerable 
at different stages of flooding: 

 
 before – lack of preparedness – ensure people are aware (sign up to Flood 

Warnings Direct) infrastructure is protected or resilient; 
 during – property and infrastructure is flood-resistant, escape and access is 

appropriate, refuge areas are provided; 
 after – recovery is maximised - ensure emergency services can reach those most 

at risk/affected, no basement-only properties in areas if most flood risk, ensuring 
properties are properly flood-resilient. 

 

337. As water levels rise and begin to pose a risk to life and/or livelihood, it is the 
responsibility of the emergency services to coordinate the evacuation of residents. This 
evacuation will be supported by the Council. It is essential that a robust plan is in place 
that clearly sets out (as a minimum): 

 
 roles and responsibilities; 
 paths of communication; 
 evacuation routes; 
 community centres to house evacuated residents; 
 contingency plans in case of loss of power and/or communication. 

 

338. To ensure the safety of residents in time of flood, the coordination of the emergency 
services and the Environment Agency is essential. A relatively small proportion of the 
Borough is at risk of river flooding (as indicated by the shaded PPS25 flood risk zones 
in the adjoining maps). Flooding of this nature will typically occur following relatively 
long duration rainfall events and, consequently, forewarning will generally be provided 
to encourage preparation in an effort to minimise property damage and risk to life. It is 
worth highlighting that the benefits of flood warning are often compromised to a large 
degree by the lack of take-up within the local community. This emphasises the extreme 
importance of raising local awareness with respect to the potential risks of flooding. 

339. Areas suffering from localised flooding issues will tend to be at greater risk. These 

                                                 
51 Restricted to those urban areas situated within Environment Agency flood warning zones 
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areas are susceptible to flash flooding from storm cells that pass over the Borough, 
which results in high intensity, often relatively localised, rainfall. It is anticipated that 
events of this nature will occur more often as a result of possible climate change over 
the coming decades. Events of this nature are difficult to predict accurately and the 
rapid runoff that follows will often result in flooding that cannot be sensibly forewarned. 
All urbanised areas are potentially at some degree of risk of localised flooding due to 
heavy rainfall. The blockage of gullies and culverts as a result of litter and/or leaves is 
commonplace and this will inevitably lead to localised problems that can only 
realistically be addressed by reactive maintenance. 

340. To support the emergency planning process, Appendix T depicts the locations of 
vulnerable sites and emergency services and the Flood Hazard mapping in Appendix I 
provides an indication of flood depths along key roads within the Borough, following a 
breach of the River Thames defences. The emergency planning team (and, indeed, 
prospective developers) may use this information to identify routes that may be 
susceptible to flooding following particularly heavy rainfall and/or a failure of the River 
Thames defences. 

341. Floodplain management and emergency response activities must have a focus on key 
infrastructure such as the underground network and other properties that are below sea 
level. Emergency planning would include refuge areas in vulnerable areas, and aim to 
increase the number of people who sign up to Flood Warnings Direct52. Key challenges 
include instilling a culture of flood preparedness in the resident and visitor population 
without damaging confidence in London. 

342. It is recommended that the Council advises the local Resilience Forum of the risks 
raised in light of the Barking & Dagenham SFRA, ensuring that the planning for future 
emergency response can be reviewed accordingly.  

 

7.9 Insurance 

343. Many residents and business owners perceive insurance to be a final safeguard should 
damages be sustained as a result of a natural disaster such as flooding. Considerable 
media interest followed the widespread flooding of 2000 when it became clear that the 
insurance industry were rigorously reviewing their approach to providing insurance 
protection to homes and businesses situated within flood affected areas. Not 
surprisingly, the recent widespread flooding of July 2007 has further exacerbated the 
discussion surrounding the future of insurance for householders and business owners 
situated within flood affected areas.  

344. The following quotations are an extract from the Association of British Insurers (ABI) 
website, dated August 2007: 

 
“The UK is unique in offering flood cover as a standard feature of household and most 
business policies. Unlike much of Europe and worldwide, cover is widely available to 
the UK’s 23.5 million householders. 
 
In the long term, this situation could worsen, unless we take action to reduce flood risk 
to people and property. Climate change will increase winter rainfall, the frequency of 
heavy rainfall, and sea levels and storm surge heights. With no change in Government 
policies or spending, climate change could increase the number of properties at risk of 
flooding to 3.5 million. Furthermore, continued pressure on land could mean even more 
new developments being situated in floodplains. 
 
By spreading the risk across policy holders, insurance enables householders and 
businesses to minimize the financial cost of damage from flooding. In the modern 
competitive insurance market, premiums reflect the risks that customers face. This 
enables insurance to be offered at very competitive prices to customers living in low 
flood risk areas. 

                                                 
52 Environment Agency flood warning service 
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In 2003 it was agreed that members of the ABI would extend their commitment to 
provide flood insurance to the vast majority of UK customers. The result of discussions 
between Government and insurers was a Statement of Principles, which aims to 
provide reassurance to the overwhelming majority of insurance customers living in the 
floodplain about the continued availability of insurance in future. 
 
Individual property owners can do much to increase the resistance and resilience of 
their properties to flood damage - further information is available. ABI has issued a 
factsheet for property owners on a range of measures that could be taken by a 
homeowner to improve the resilience of their property to flood damage.” 
 

345. In summary, for the time being, residents and business owners can be assured that 
insurance will be available to assist in recovery following a flood event. However, it 
would appear fair to say that the future availability of flood insurance within the UK will 
be heavily dependant upon commitment from the government to reduce the risk of 
flooding over time, particularly given the anticipated impacts of climate change. 
Investment is required in flood defence and improving the capacity of sewage and 
drainage infrastructure. It is also essential, though, to ensure that spatial planning 
decisions do not place property within areas at risk of flooding. 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

April 2008 61

8 Conclusion & Recommendations  
 
346. A number of areas within the Borough of Barking & Dagenham are at risk of flooding. 

The risk of flooding posed to properties within the Borough arises from a number of 
sources including tidal flooding, river flooding, localised runoff, groundwater and sewer 
flooding. 

 
 

Strategic Flood Risk Management (Environment Agency) 

347. The Environment Agency’s emerging TE2100 strategy for the Thames Estuary for the 
next 100 years includes the London Borough of Barking & Dagenham and highlights 
the following key messages:- 

 The present system of flood risk management provides a very high standard of 
protection.  

 
 Measures to maintain or reduce overall flood risk include raising defences (where 

possible), setting defences back from the river to make space for water and 
reducing the consequences of flooding. This may be achieved by increasing flood 
resilience and resistance of development and infrastructure, siting development in 
locations that are appropriate to the flood risk, raising flood awareness and 
preparedness, ensuring that emergency planning measures have been 
considered (including safe access and egress during a flood – see Appendix U for 
more details), and finally ensuring that the development is safe. 

 
 Land Use Planning and floodplain management have a fundamental role to play in 

reducing flood risk in the future. It is becoming increasingly important to manage 
the use of the floodplain. This includes increasing the number of people who sign 
up to Flood Warnings Direct, especially targeting the most vulnerable, such as 
those living in basement properties. Floodplain management and emergency 
response activities must have a focus on key infrastructure such as the 
underground network and other properties that are below sea level. All new 
development should have flood risk management factored in at the planning 
stage, including the rigorous application of PPS25. Longer term (mid to end of the 
century) plans should include landscaping for flood storage and flood resilience. 
Emergency planning should include refuge areas in vulnerable areas 

 

348. The Environment Agency’s Thames Catchment Flood Management Plan (CFMP) goes 
on to highlight the important links between planning and flood risk management. In the 
Roding and Beam catchments: 

 
 Options to reduce the probability of flooding are technically constrained in these 

catchments within the context of current land use. Rapid growth in the last 50 
years has led to an increase in surface water and major alterations to the 
watercourse. 

 Maintaining the current level of flood risk against a background of climate 
change, which will be acute in the Beam and Roding catchments, will be largely 
reliant on reducing the consequences of flooding 

 The location, layout and design of developments – in that order – are the most 
vital factors in managing flood risk so that past mistakes are not repeated. 

 Measures such as flood resilience will have to be included at the planning stage 
of all new developments, avoiding the need for future intervention. 

 Multiple benefits are realised from the development of sites in the river corridor. 
For instance, new layouts can be set back from the river so that a natural corridor 
can be re-established. 

 Take chances to change the character of the river corridor and what is at risk in 
the floodplain by looking for undeveloped open spaces outside the floodplain and 
seeking opportunities for land swapping. 
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349. The Environment Agency has invested heavily in assessing and addressing (at a 
strategic level) the risk of flooding within the Roding & Beam catchments. The TE2100 
stakeholder consultation for the Thames Estuary has proposed policies for the two 
Policy Units within Barking & Dagenham. For the Lower and Middle Roding the 
preferred approach is Policy 5: Reduce Flood Risk, which could be achieved through: 

 Maintaining channel conveyance to reduce the impact of high frequency, low 
order events 

 Maintaining the existing defences 

 Utilising the Direct Flood Warning service, which 30% of properties at risk from 
flooding have signed-up to. 

 The application of PPS25 

 

350. In the Beam catchment, the preferred Policy is Policy 4: Maintain flood risk at current 
levels. This could be achieved through: 

 Maintaining channel conveyance to reduce the impact of high frequency, low 
order events 

 Maintenance and Improvement of the Beam Washlands Flood Storage Area 

 Utilising the Direct Flood Warning service, which 40% of properties at risk from 
flooding have signed-up to. 

 The application of PPS25 

 

351. The above approaches will require the engagement of key stakeholders such as the 
Council. For more information on these approaches, please refer to Appendix C. 

 

 
Planning Response to Flood Risk (Barking & Dagenham Borough Council) 

352. Planning policy needs to be informed about the risk posed by flooding. A collation of 
potential sources of flood risk has been carried out in accordance with PPS25, 
developed in consultation with both the Council and the Environment Agency. The 
Borough has been broken down into zones of ‘high’, ‘medium’ and ‘low’ probability of 
flooding in accordance with PPS25, providing the basis for the application of the 
PPS25 Sequential Test. 

353. A planning solution to flood risk management should be sought wherever possible, 
steering vulnerable development away from areas affected by flooding in accordance 
with the PPS25 Sequential Test. Specific planning recommendations have been 
provided for all urban centres within the Borough (refer Section 7.4). 

354. Where other planning considerations must guide the allocation of sites and the 
Sequential Test cannot be satisfied, specific recommendations have been provided to 
assist the Council and the developer to meet the Exception Test. These should be 
applied as development control conditions for all future development (refer Section 
7.4.4). 

355. Council policy is essential to ensure that the suggested development control 
recommendations can be imposed consistently at the planning application stage. This 
is essential to achieve future sustainability within the Borough with respect to flood risk 
management. It is recommended that supplementary planning guidance is developed 
to build upon emerging Council policy, in light of the suggested development control 
conditions presented by the Barking & Dagenham Borough SFRA. 

356. Emergency planning is imperative to minimise the risk to life posed by flooding within 
the Borough. It is recommended that the Council advises the local Resilience Forum of 
the risks raised in light of the Barking & Dagenham SFRA, ensuring that the planning 
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for future emergency response can be reviewed accordingly. 

 

A Living Document 

357. The SFRA has been developed building heavily upon existing knowledge with respect 
to flood risk within the Borough. A rolling programme of detailed flood risk mapping 
within the South East region is underway. This, in addition to observed flooding that 
may occur throughout a year, will improve the current knowledge of flood risk within the 
Borough and may marginally alter predicted flood extents within Barking & Dagenham. 
Furthermore, Communities and Local Government (CLG) are working to provide further 
detailed advice with respect to the application of PPS25, and future amendments to the 
PPS25 Practice Guide are anticipated. Given that this is the case, a periodic review of 
the Barking & Dagenham SFRA is imperative. 

358. It is recommended that the Barking & Dagenham SFRA is reviewed on a regular basis. 
The following key questions should be addressed as part of the SFRA review process: 

 

Question 1 

Has any flooding been observed within the Borough since the previous review? If so, 
the following information should be captured as an addendum to the SFRA: 

 
 What was the mapped extent of the flooding? 
 On what date did the flooding occur? 
 What was the perceived cause of the flooding? 
 If possible, what was the indicative statistical probability of the observed flooding 

event? (i.e. how often, on average, would an event of that magnitude be observed 
within the Borough?) 

 If the flooding was caused by overtopping of the riverbanks, are the observed 
flood extents situated outside of the current Zone 3a? If it is estimated that the 
frequency of flooding does not exceed 1% (1 in 100) then the flooded areas (from 
the river) should be incorporated into Zone 3a to inform future planning decision 
making. 

 

Question 2 

Have any amendments to PPS25 or the Practice Companion Guide been released 
since the previous review? If so, the following key questions should be tested: 

 
 Does the revision to the policy guidance alter the definition of the PPS25 Flood 

Zones presented within the SFRA? 
 Does the revision to the policy guidance alter the decision making process 

required to satisfy the Sequential Test?  
 Does the revision to the policy guidance alter the application of the Exception 

Test?  
 Does the revision to the policy guidance alter the categorisation of land use 

vulnerability, presented within Table D2 of PPS25 (December 2006)? 
 
If the answer to any of these core questions is ‘yes’ then a review of the SFRA 
recommendations in light of the identified policy change should be carried out. 

 

Question 3 

Has the Environment Agency issued any amendments to their flood risk mapping 
and/or standing guidance since the previous policy review? If so: 
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 Has any further detailed flood risk mapping been completed within the Borough, 

resulting in a change to the 20 year, 100 year or 1000 year flood outline? If yes, 
then the Zone 3b and Zone 3a flood outlines should be updated accordingly.  

 Has the assessment of the impacts that climate change may have upon rainfall 
and/or river flows over time altered? If yes, then a review of the impacts that 
climate change may have upon the Borough is required. 

 Do the development control recommendations provided in Section 7.4 of the 
SFRA in any way contradict emerging EA advice with respect to (for example) the 
provision of emergency access, the setting of floor levels and the integration of 
sustainable drainage techniques? If yes, then a discussion with the EA is required 
to ensure an agreed suite of development control requirements are in place. 

 
It is highlighted that the Environment Agency review the Flood Zone Map on a quarterly 
basis. If this has been revised within the Borough, the updated Flood Zones will be 
automatically forwarded to the Council for their reference. It is recommended that only 
those areas that have been amended by the Environment Agency since the previous 
SFRA review are reflected in Zone 3 and Zone 2 of the SFRA flood maps. This ensures 
that the more rigorous analyses carried out as part of the SFRA process are not 
inadvertently lost by a simple global replacement of the SFRA flood maps with the 
Flood Zone Maps. 

 

Question 4 

Has the implementation of the SFRA within the spatial planning and/or development 
control functions of the Council raised any particular issues or concerns that need to be 
reviewed as part of the SFRA process? 
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Appendix A  
Map of the London Borough of Barking & 
Dagenham 
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Insert Map 1 - Appendix A 
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Appendix B  
Map of the Main Rivers in Barking & Dagenham 
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Insert Map 2 – Appendix B 
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Appendix C  
Thames CFMP Summary and Roding & Beam 
Policy Unit Summaries 
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Insert Document 3a – Appendix C 
Insert Document 3b – Appendix C 
Insert Document 3c – Appendix C 
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Appendix D  
Defences, Structures and Flood Storage Areas 
Please note that the identification of a flood defence on these maps does not 
necessarily indicate that the areas protected are done so to the standards 
defined in PPS25. 
 
• Appendix D7 only indicates the areas benefiting from fluvial flood defences 

for the Beam River and its tributaries, as well as the Gores Brook, Mayes 
Brook, and the Ship and Shovel Relief Sewer. There are other areas within 
Barking and Dagenham that are afforded protection from fluvial and tidal 
flooding that are not indicated. For further information please contact the 
Environment Agency. 
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Insert Map 4a – Appendix D 

Insert Map 4b – Appendix D 
Insert Map 4c – Appendix D 
Insert Map 4d – Appendix D 
Insert Map 4e – Appendix D 
Insert Map 4f – Appendix D 
Insert Map 4g – Appendix D 
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Appendix E  
Flood Zones in Barking and Dagenham 
• Appendix E1 – Fluvial flood risk (from the River Beam, Ingrebourne and 

Marshes - does not include fluvial flood risk from the River Roding, Loxford 
Water and other non-main river watercourses) 

• Appendix E2 – Fluvial and tidal flood risk 
 
Please note that the functional floodplain is not indicated for all areas: 
• For the River Thames, Flood Zone 3b is restricted to areas between the 

river channel and the tidal flood defences, as well as the river channel 
itself. 

• For the River Roding and Loxford Water, Flood Zone 3b should be 
assumed to be all of the 1% AEP (1 in 100 year) flood event taking any 
flood defences into account. 
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Insert Map 5a – Appendix E 
Insert Map 5b – Appendix E 
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Appendix F  
Overland Flow Path Map 
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Insert Map 6 – Appendix F 
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Appendix G  
Breach Modelling Methodology 
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Breach Modelling 
 
The method used in the breach analysis was chosen to ensure a high level of accuracy when 
simulating a theoretical breach in raised defences. It was decided to dynamically link a 
simplistic one dimensional (1D) representation of the River Thames with a two dimensional 
(2D) representation of the floodplain developed using the TUFLOW 2D modelling package. 
The principal benefit of using a 2D model in this low-lying floodplain area is that the model 
determines the flow routes throughout the catchment. 
 
1D Hydrologic model 
 
The 1D Hydrologic model Estry was used and physical dimensions of the river were 
estimated using map data and online sources. A conservative scenario was chosen to 
evaluate rapid inundation by using a hydrograph supplied to Jacobs by the Environment 
Agency, which gave water levels for a full tidal cycle in the 0.5% AEP (1 in 200 year) event. 
 
2D TUFLOW 
 
The methodology adopted for the 1D/2D modelling was based on the approaches described 
by the TUFLOW modelling manual53, whereby the user sets up a model as a combination of 
1D Estry, network domains linked to 2D TUFLOW domains using the hydrodynamic 
programme to form one model. The 1D model and the 2D TUFLOW were linked by “carving” 
through the 2D TUFLOW. The 1D domain lateral banks were defined as a weir allowing flood 
water to spill into the 2D TUFLOW model and vice versa. 
 
2D Domain 
 
A low-level LiDAR survey was commissioned by the Environment Agency in February 2003 
along the study reach to provide the 2D model with acceptably accurate ground elevation 
data. The filtered LiDAR levels are distributed on a 1m grid for most of the study area; these 
have been used to inform the 10m grid TUFLOW model DTM as well as breaklines and bank 
crest elevation lines representing the boundaries between the 2D and 1D network domains.  
 
The 2D domain contains the appropriate defence height in the form of “zln” breaklines as 
TUFLOW fixed grid discretisation does not guarantee that the crest height for structures is 
picked up from the LiDAR DTM. The domain also includes a range of different roughness 
zones which alter the velocity and flow path depending on the land use. The buildings have 
been mapped and their roughness is assigned a value of 0.7n (Mannings roughness value). 
As the 2D DTM is based on filtered LiDAR data it can contain unnecessary obstructions to 
flow paths that do not occur in reality. These obstructions have been removed to ensure the 
accuracy of the flow paths, e.g.; through roads intersecting an embankment railway track.  
 
Model Runs 
 
Once the 1D/2D model was linked and the necessary water levels were attained from the tidal 
hydrograph, the model was run assuming that a 20 metre breach already existed in the 
defences and the rising waters were allowed to ingress. The breach locations have been 
selected based upon consultation with Environment Agency personnel. Those locations in 
which an immediate risk to public safety was considered likely (as a result of a breach) were 
identified for breach analysis.  
 
In total, 10 separate breach sites were chosen along the length of the River Thames and 
Barking Creek, which are shown on the maps in Appendix I. TUFLOW provides multiple 
outputs and allows a Risk grid to be produced, defined as a function of velocity and depth.  

                                                 
53 TUFLOW User Manual, GIS based 2D/1D Hydrodynamic Modelling, WBM Oceanics 2006 
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Appendix H  
Assessment of Flood Hazard and Rate of 
Inundation (River Thames) 
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Assessment of Flood Hazard 
 
An assessment of Flood Hazard has been established across the southern proportion of the 
Borough, adjoining the River Thames, building upon the findings of the breach modelling 
carried out above. The flood hazard has been calculated as a product of depth and velocity in 
accordance with Table H1 below (Defra FD2320). 
 
 

Table H1 Hazard to People as a Function of Velocity and Depth54 
 

Depth 
Velocity Factor 

D* (V+0.5) 
Flood Hazard Description 

< 0.75 Low Caution 

0.75 – 1.25 Moderate Dangerous for some 
(children) 

1.25 – 2.5 Significant Dangerous for most people 

> 2.5 Extreme Dangerous for all 

 
 
To provide a consistent measure of hazard across the south of the Borough for planning 
purposes, it was necessary to ‘merge’ the results of the breach modelling along the length of 
the River Thames frontage, and to establish a sensible and robust assessment of potential 
flood depth and flow velocity. The breach modelling that underpins this analysis is explained 
in Appendix G55. 
 
To develop a robust scenario for planning purposes, the flood hazard has been calculated at 
4hours and 15hours following a breach of the River Thames defences. The maximum of the 
two (representing the worst case scenario when assessing flood depth versus flow velocity) 
has then been adopted and reflected in the adjoining Flood Hazard Map.  
 
Throughout the remainder of the Borough, a ‘design’ water level of 4mAOD and flow velocity 
of 0.5m/s has been assumed. This is a conservative yet pragmatic assumption, and is based 
upon the following key arguments: 
 

 The breach modelling carried out to date indicates that flow will move relatively slowly 
into the Borough with velocities generally not exceeding 0.2 to 0.5m/s; 

 
 The breach modelling indicates that the maximum flood levels throughout the 

inundated area some 4 hours after a breach failure of the defences are approximately 
4mAOD. After 15hours, the maximum flood level remains at or near this level; 

 
The final Flood Hazard Maps can be seen in Appendix I. 

                                                 
54 Defra/EA - Flood Risks to People, FD 2321/TR1, March 2006. 
 
55 As explained in Appendix G, a total of 10 breach locations have been modelled for SFRA purposes. Whilst considered unlikely, a potential 

risk to life may occur as a result of breach failure at other locations along the defence line, and therefore LiDAR has been used to review the 
‘hazard’ immediately behind the defences at these locations (based upon extrapolation of flood depth and flow velocity from the modelled 
breach hazard envelopes). 
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Assessment of Onset (Time) to Inundation 
 
To enable an assessment of Flood Risk throughout the Borough for planning purposes, an 
approximation of the time of inundation (following a breach failure of the River Thames 
defences) was carried out. 
 
Building upon the results of the breach modelling, zones have been developed that depict 
areas that will be inundated in less than 5 hours, 5 to 10 hours, 10 hours to 15 hours and up 
to 20 hours, respectively. The period in which flood flows will take to inundate an area is a key 
factor when considering risk. Clearly an available flood warning time of greater than 12 hours 
will enable a large proportion of the general public to take proactive action to reduce the 
potential damage to property, and to evacuate to markedly reduce the potential risk to life. 
 
The final Rate of Inundation Maps can be seen in Appendix I. 
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Appendix I  
Flood Hazard and Rate of Inundation Maps 
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Appendix J  
Thames Water DG5 Flooding Information 
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Appendix K  
Groundwater Emergence Maps (GEMs) 
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Appendix L  
Geology (Solid and Drift) 
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Appendix M  
Historic Flood Events 
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Appendix N  
Topographic Map of Barking & Dagenham 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 

Insert Map 12 – Appendix N 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix O  
Barking & Dagenham’s Wards 
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Appendix P  
Character Areas and Flood Risk 
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Appendix Q  
Flood Risk Vulnerability Classification, PPS25 
(Table D2) 
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PPS25 Table D2 (Appendix D) 
Flood Risk Vulnerability Classification 
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Appendix R  
Rainfall Runoff Management for Development Sites: 
Interim National Procedure 
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RAINFALL RUNOFF MANAGEMENT FOR DEVELOPMENTS 
INTERIM NATIONAL PROCEDURE  
 
1. Procedure status. This procedure is an interim method, which is expected to be revised 
as improved tools are developed. It utilises well recognised existing methods, but revision is 
anticipated to provide a more consistent approach as and when FEH procedures can be 
extended to catchments at development scale.  
 
2. Compliance to national guidance. The objective of this procedure is to assist developers 
and their designers to conform to PPS25.  
 
3. Application of the procedure. This procedure applies to both greenfield and brownfield 
sites. In the case of brownfield sites, drainage proposals will be measured against the existing 
performance of the site (although it is preferable for solutions to provide runoff characteristics 
which are similar to greenfield behaviour). Therefore where greenfield performance is referred 
to in this document, this should be considered as meaning the existing site conditions for 
brownfield redevelopment sites. Sites with polluted land will have particular consent 
requirements and affect the drainage techniques that can be used.  
 
4. Use of infiltration. Part H of the Building Regulations requires that the first choice of 
surface water disposal should be to discharge to infiltration systems where practicable. 
Infiltration techniques should therefore be applied wherever they are appropriate.  
 
5. Sewers for Adoption. Drainage calculations and criteria, where appropriate, should 
comply with the 6th edition of Sewers for Adoption.  
 
6. Need for this procedure. It is recognised that the impact of urban development on 
greenfield areas increases both the rate of run-off and the volume of run-off in response to 
rainfall and that the water quality impact on the receiving watercourse is likely to be 
detrimental.  
 
7. Procedure philosophy. The objectives of this procedure are to:  

• stormwater runoff discharged from urban developments to replicate or achieve a 
reduction from the greenfield response of the site over an extended range of storm 
probabilities (return periods)  

• manage runoff on site for extreme events.  
 
This requires:  

• the peak rate of stormwater run-off to be controlled  
• the volume of run-off to be reduced  
• the pollution load to receiving waters from stormwater runoff to be minimised  
• the assessment of overland flows and temporary flood storage across the site.  

  
8. Discharge rate criteria. The Environment Agency will normally require that, for the range 
of annual flow rate probabilities, up to and including the 1% annual probability (1 in 100 year 
event) the developed rate of runoff into a watercourse should be no greater than the 
undeveloped rate of runoff for the same event. Exceptions only apply where it is not practical 
to achieve this due to either constraints on the size of the hydraulic control unit (see point 17), 
or excessive storage volumes. The purpose of this is to retain a natural flow regime in the 
receiving watercourse and not increase peak rates of flow for events of an annual probability 
greater than 1%. Three annual probabilities merit specific consideration; 100%, 3.33% and 
1%. (Note that in many places elsewhere in this Guide return periods are used instead of 
annual probabilities, as much historic nomenclature and many formulae use return periods).  
 
8.1 The 100% annual probability (1 in 1 year event) is the highest probability event to be 
specifically considered to ensure that flows to the watercourse are tightly controlled for these 
more frequent events.  
 
8.2 The 3.33% annual probability (1 in 30 years event) is of importance because of its linkage 
with the level of service requirement of Sewers for Adoption 6th edition (SfA6). SfA6 requires 
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that surface water sewers should be capable of carrying the 3.33% annual probability event 
within the system without causing flooding to any part of the site.  
 
8.3 The 1% annual probability (1 in 100 years event) has been selected since it represents 
the boundary between high and medium risks of fluvial flooding defined by PPS25 and also 
recognises it is not practicable to fully limit flows for the most extreme events. Also SfA6 
recognises that, during extreme wet weather, the capacity of surface water sewers may be 
inadequate. SfA6 requires that the site layout should be such that internal property flooding 
does not result, by demonstrating safe above ground flow paths. The return period for this 
analysis is not specified, but it is recommended that 1% annual probability event (i.e. an event 
with a return period of 100 years) is used.  
 
8.4 Flood flows. up to the 1% annual probability event should preferably be contained within 
the site at designated temporary storage locations unless it can be shown to have no material 
impact in terms of nuisance or damage, or increase river flows during periods of river flooding. 
Analysis for overland flood flows within the site will need to use short high intensity rainfall 
events of between 15 minutes and 1 hour duration.  
 
9. The calculation of greenfield runoff rate. The calculation of peak rates of runoff from a 
greenfield site is related to its size. The values derived should be regarded as indicative due 
to the limitations of the existing tools. Table 9.1 summarises the techniques to be used.  
  
Table 9.1 Tools to be used for calculation of greenfield run-off criteria  

Development size Method 

0 – 50 ha The Institute of Hydrology Report 124 Flood Estimation for Small 
Catchments (1994) is to be used to determine peak green field 
runoff rates. 
 
Where developments are smaller than 50 ha, the analysis for 
determining the peak greenfield discharge rate should use 50 ha in 
the formula and linearly interpolate the flow rate value based on the 
ratio of the development to 50 ha.  
 
FSSR 2 and 14 regional growth curve factors are to be used to 
calculate the greenfield peak flow rates for 1, 30 and 100 year return 
periods. 

50 ha – 200 ha IH Report 124 will be used to calculate greenfield peak flow rates. 
Regional growth factors to be applied. 

Above 200 ha IH Report 124 can be used for catchments that are much larger than 
200 ha. However, for schemes of this size it is recommended that 
the Flood Estimation Handbook (FEH) should be applied. Both the 
statistical approach and the unit hydrograph approach should be 
used to calculate peak flow rates. The unit hydrograph method will 
also provide the volume of greenfield run-off. However, where FEH 
is not considered appropriate for the calculation of greenfield run-off 
for the development site, for whatever reasons, IH 124 should be 
used. 

 
10. Volumetric criteria. The stormwater runoff volume from a site should be limited to the 
greenfield runoff volume wherever possible. The additional runoff volume caused by 
urbanisation should be controlled using two criteria.  
 
10.1 Interception. Where possible, infiltration or other techniques are to be used to ensure 
minimal discharge to receiving waters for rainfall depths up to 5mm.  
 
10.2 Additional runoff due to development. The difference in runoff volume pre and post-
development for the 100 year 6 hour event, (the additional runoff generated) should be 
disposed of by way of infiltration, or if this is not feasible due to soil type, discharged from the 
site at flow rates below 2l/s/ha.  
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10.3 Where compliance to 100 year volumetric criterion, as defined in section 10.2, is not 
provided, the limiting discharge for the 30 and 100 year return periods will be constrained to 
the mean annual peak rate of runoff for the greenfield site (Referred to as QBAR in IH Report 
124).  
 
11. Percentage runoff from greenfield sites. The percentage runoff of the rainfall on a 
greenfield site can be assumed to be approximately equal to the SPR value of the soil type of 
the site. The SPR value can be used from either the Flood Studies Report (FSR) or the Flood 
Estimation Handbook (FEH).  
  
12. Percentage runoff from developments. Calculation of the run-off volume from the 
developed site for preliminary assessment and design of drainage facilities will assume 100% 
run-off from paved areas and 0% run-off from pervious areas. Runoff from impermeable 
surfaces served by effective infiltration systems can be assumed to contribute no runoff for 
storage volumes assessment.  
 
13. Detailed design of stormwater runoff. All network design for stormwater runoff and 
proof of compliance in meeting peak flow rate discharge criteria, using computer simulation, 
should use the standard Wallingford Procedure variable UK runoff model using appropriate 
parameters.  
 
14. SUDS for water quality. SUDS units should be used to achieve water quality 
improvements and amenity benefits as well as achieving compliance to these hydraulic 
criteria. Best practice in achieving water quality protection should be used.  
 
15. Reliability of SUDS. At present certain SUDS units are considered to have some degree 
of risk of medium term hydraulic failure, due to either maintenance or possible change of 
status. In these situations, to ensure compliance with pipe capacity criteria, they will be 
deemed not to be effective when calculating pipe sizes and storage requirements. For pipe 
sizing the current view of the Water Undertakers should apply (see the National SUDS 
Framework document). For storage sizing of all structures which are not to be adopted by 
Water Undertakers, the view of the Environment Agency should normally apply.  
 
16 Climate change factor. Climate change will be taken into account in hydrological regions 
by increasing the rainfall depth by the recommended allowances in PPS25 for computing 
storage volumes. No allowance for climate change should be applied to calculated greenfield 
peak rates of runoff from the site for any hydrological region. It should be recognised that 
although climate change is acknowledged as taking place, certainty regarding the 
hydrological changes, particularly of extreme short duration events, is very low.  
 
17. Minimum limit of discharge rate. A practicable minimum limit on the discharge rate from 
a flow attenuation device is often a compromise between attenuating to a satisfactorily low 
flow rate while keeping the risk of blockage to an acceptable level. It is suggested that this is 
5 litres per second, using an appropriate vortex flow control device or other technically 
acceptable flow control device. The minimum size of pipe discharging from a flow attenuation 
device should be 150mm laid at a gradient not flatter than 1 in 150, which meets the 
requirements of Sewers for Adoption 6th Edition.  
  
18. Catchment Flood Management Plans. CFMPs (Catchment Flood Management Plans), 
consider the impact of development on flood risk in the catchment based on existing land use 
plans contained in the local plan published by the Local Planning Authority and projections of 
development beyond the periods covered by the land use plans. Strategy Plans identified in 
the CFMPs each cover part of the catchment and may consider the local impact of these 
developments in more detail. Where these exist for an area proposed for development, their 
findings must be taken into account in the development proposal.  
 
Further information can be found in the books: 
 
Preliminary rainfall runoff management for developments (R & D Technical Report W5-
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074/A Revision D (Environment Agency and Kellagher R, 2004 - Free download from the 
Environment Agency web site www.environment-agency.gov.uk). 
 
CIRIA C697 The SUDS manual (Woods Ballard B; Kellagher R et al, 2007 – available 
from CIRIA bookshop www.ciria.org) 
 
Interim code of practice for sustainable drainage (National SUDS Working Group, 2004) - 
Free download from CIRIA web site www.ciria.org or Environment Agency web site 
www.environment-agency.gov.uk) 
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Appendix S  
Flood Warning Areas (Fluvial & Tidal) 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 

Insert Map 15 – Appendix S 

 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 

 

 

 



London Borough of Barking & Dagenham 
Strategic Flood Risk Assessment (SFRA) Level 1 
 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

Appendix T  
Existing Vulnerable Land Uses and Emergency 
Services 
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Appendix U  
Safe Access & Egress Design Requirements 
(Environment Agency, June 2007) 
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‘Safe’ access and egress is to be designed to meet the following strict criteria: 
 

Developments within Zone 3a High Probability and Zone 2 Medium Probability, and 
are NOT offered protection from flood defences: 

 
 Dry escape, above the 1% AEP (1 in 100 year) fluvial (river) flood level and 

the 0.5% AEP (1 in 200 year) tidal flood level with appropriate allowances  
for the potential impacts of climate change, should be provided for all ‘more 
vulnerable’ (including residential) and ‘highly vulnerable’ development; 

 'Safe' should preferably be dry (above the 1% AEP (1 in 100 year) fluvial 
(river) flood level and the 0.5% AEP (1 in 200 year) tidal flood level with 
appropriate allowances for the potential impacts of climate change) for all 
other uses such as educational establishments, hotels and 'less vulnerable' 
land use classifications. 

 
Developments within Zone 3a High Probability and Zone 2 Medium Probability, and 
ARE offered protection from flood defences: 

 
 'Safe' access should preferably be dry for ‘highly vulnerable’ uses, situated 

above the 1% AEP (1 in 100 year) fluvial (river) flood level and the 0.5% 
AEP (1 in 200 year) tidal flood level with appropriate allowances for the 
potential impacts of climate change flood level, assuming a breach failure of 
the defences;  

 For all development, 'safe' access should incorporate the ability to escape 
(un-aided) to a safe haven that is situated above the 1% AEP (1 in 100 year) 
fluvial (river) flood level and the 0.5% AEP (1 in 200 year) tidal flood level 
with appropriate allowances for the potential impacts of climate change 
water level, assuming a breach of the River Thames, River Roding or Beam 
River defences.  

 
In all instances, it will be necessary to ensure that the London Borough of 
Barking & Dagenham Emergency Planning Team, and the emergency services 
(consulted via the Emergency Planning Team), accept the proposals. 
 
For major ‘highly vulnerable’ development, ‘safety’ will also need to be ensured 
through the development of a robust evacuation plan. This should clearly define 
routes to dry (i.e. ‘unflooded’) land. This may include routes through flood waters, 
providing the depth and speed of flow across the evacuation route are below the risk 
defined by the “some” threshold in 'Flood Risk to People' (Defra, FD2320)56. 

 
For infrastructure development, ‘safety’ will also need to be ensured through the 
development of a robust evacuation plan. This should clearly define dry escape 
routes (above the 100 year plus climate change flood level) to dry (i.e. ‘unflooded’) 
land. 
 

In exceptional circumstances, dry access (above the 100 year plus climate change flood 
level) for ‘more vulnerable’ and/or ‘highly vulnerable’ development may not be achievable. In 
these exceptional circumstances, liaison must be sought with the Environment Agency and 
the London Borough of Barking & Dagenham Emergency Planning Team to ensure that the 
safety of site tenants can be satisfactorily resolved. 
 
 
 
 
 
 

                                                 
56 Refer Defra Research Paper FD2320 ‘Flood Risks to People” 
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