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Executive Summary 

 

Description 

Patrick Parsons has been instructed by Berkeley Homes (Southern) Ltd, to produce a Flood 
Risk Assessment under National Planning Policy Framework (NPPF) to support the 
Planning Application for the site at Broadacre Southwater (Phase 5) , Horsham. 

Flood Risk Assessment 

Coastal:  
Fluvial:  
Pluvial:  
Groundwater:  
Other sources:  

Zone 1 
Zone 1 
Low 
Low 
Low 

Flood Resilience Measures 

Set all plot levels to a minimum level above estimated 1 in 100-year storm event (+40% 
climate change) level. 

Conclusions 

The site is within Flood Zone 1 and has a very low risk of flooding from rivers and surface 
water flooding.  There will be potential for surface water flooding on the route of the 
existing ditch on the eastern side at the site during an extreme storm. However, the hazard 
level across the developed portion of the site is very low. Therefore, the development does 
not pose a flood risk to occupants. 



 

Flood Risk Assessment 
Broadacre Southwater (Phase 5)  
12345 patrickparsons.co.uk 

Contents 
 
1.0 Introduction ...................................................................................................................... 1 
2.0 Location of site and context ............................................................................................. 2 
3.0 Site Description................................................................................................................. 3 
4.0 Proposed Development .................................................................................................... 4 
5.0 Flooding Information ........................................................................................................ 6 
6.0 Flood Risk Classification .................................................................................................... 7 
7.0 Climate Change Allowance ............................................................................................... 9 
8.0 Flood Risk Assessment .................................................................................................... 10 
9.0 Summary and Conclusions ............................................................................................. 13 

 

Appendices 
Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Appendix F 

Appendix G 

Appendix H 

Appendix J 

Appendix K 

Appendix L 

 
 

Location Plan 

Topographical Survey 

Borhole Data 

Magic Map Geology Information 

Site Plan 

Drainage Strategy Layout 

Causeway Flow Calculation 

Environment Agency Flood Map (For Planning) 

Horsham District Council Strategic Flood Risk Assessment 

Environment Agency Surface Water Flood Map 

Hazard Technical Note 

 

 



 

Flood Risk Assessment   Page | 1  
Broadacre Southwater (Phase 5)  
12345 patrickparsons.co.uk 

1.0 Introduction 

1.1.1 This report has been prepared in support of amendments associated to application 
DC/19/2464 and Phase 5 of the development known as Broadacres, Southwater.  

1.1.2 The proposed changes solely relate to the unbuilt Phase 5 with the aim to deliver an 
alternative housing mix, amend the number of homes (an increase of 14 compared to the 
resolved to be approved plans) and an improved design. The proposed amendments remain 
in accordance with the approved outline application parameter plans.  

1.1.3 The revised the development relates to the erection of 94 dwellings with associated access, 
parking and landscaping at Land West of Worthing Road (Phase 5), Southwater. As detailed in 
the covering letter.  

1.1.4 Patrick Parsons has been instructed by Berkeley Homes (Southern) Ltd, to produce a Flood 
Risk Assessment to support the above. 

1.1.5 This report aims to demonstrate that the site is not at risk of any form of flooding. 

1.1.6 This report follows the same principles of the previously submitted FRA which did not create 
any concerns from the LPA or LLFA officers. 

1.1.7 The general limitations of this assessment are that: 

 Several data sources have been used in compiling this report. Whilst Patrick Parsons 
believe them to be trustworthy; it is unable to guarantee the accuracy of the information 
that has been provided by others. 

 This report is based on information available at the time of preparation. There is potential 
for further information to become available, which may create a need to modify 
conclusions drawn in this report. 
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2.0 Location of site and context 

2.1.1 The site is located west of Southwater in Broadacres. A location plan is enclosed in Appendix A.  
Broadacres relates to a high-quality residential development built by Berkeley Homes. 

2.1.2 Outline planning permission was granted for up to 594 dwellings at Southwater in 2015 under 
application reference DC/14/0590. The proposals were considered to be EIA development and 
the application was supported by an Environmental Statement. Reserved matters approval 
has subsequently been granted for phases 1, 2, 3 and 4, totalling 514 units and community 
facilities.  Phases 1, 2 and 3 have now been completed, with the final Phase 4 and 5 remaining.  

2.1.3 In 2018 Berkeley gained reserved matters approval for 213 homes including 61 affordable 
homes in Phases 3.2 and 4 of the Southwater development (Ref: DC/18/1246).   

2.1.4 The Phase 3.2 and Phase 4 reserved matters application has now been implemented in part 
with Phase 3.2 completed and largely occupied to relate to 56 of the 213 homes (including 6 
affordable homes). No work other than an internal access road to base course have been 
completed within Phase 4.  Berkeley have submitted a separate application to amend the 
design of Phase 4 under a S.73 application.  

2.1.5 Phase 5, to which this report relates, was submitted as a full standalone planning application 
in December 2019 (within the context of the parameters of the outline permission) and 
received resolution to grant at committee in September 2020 (DC/19/2464).  Due to issues 
related to water neutrality a decision notice has not been issued and the planning application 
remains undetermined. This submission therefore seeks to update the existing planning 
application.  
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3.0 Site Description 

3.1 Existing Site  

3.1.1 The site represents a former agricultural hoarded development parcel laid to grass. An internal 
access road to base course, site compound has been completed within Phase 5, together with 
ecological mitigation and reptile translocation areas associated to previous development 
phases located to the east of the site. A topographic survey can be found in Appendix B.   

3.1.2 The site features steep terrain, with elevations ranging from 61.60m AOD on the north side to 
53.0m AOD on the south side. 

3.2 Existing Geology 

3.2.1 The geology of the site has been ascertained by reference to the 1:50,000 British Geological 
Survey website. The data provided on the website indicates the bedrock geology for the site. 

3.2.2 The strata of the site (bedrock geology) comprise Weald Clay Formation - Mudstone, described as follows: 

The lower boundary is generally poorly defined and gradational in complete successions, from the siltstones and silty fine-grained sandstones 
of the underlying Tunbridge Wells Sand Formation up into the mudstones of the Weald Clay Formation. Locally, the basal beds of the Weald 
Clay are weakly sideritised. Elsewhere, the boundary is erosive and unconformable, with the Weald Clay resting on beds down to the Grinstead 
Clay Member (e.g. southwestern part of the Maidstone Geological Sheet around Pearsons Green [TQ 694 433])." 

3.3 Geological Assessment 

3.3.1 Boreholes in the local area indicate the area is predominantly clay, as included at Appendix C. 

3.3.2 Based on the desk study information on the geology of the site and the restricted space, 
infiltration is not suitable for the development. The requirement for a positive surface water 
discharge has been considered in this report. 

3.4 Hydrogeology Setting 

3.4.1 The Environment Agency (EA) mapping service, as provided by Magic Map, indicates the aquifer 
designation for the bedrock and superficial drift geology and the groundwater vulnerability in the 
area. The mapping, as included at Appendix D, provide the following information for the site: 

Geology Map Site Description 

Aquifer Designation (Bedrock) Secondary A 

Aquifer Designation (Superficial Drift) - 

Groundwater Vulnerability Unproductive 

Groundwater Source Protection Zone None 

3.5 Hydrology 

3.5.1 There are no strategic watercourses in the local area. A local ditch is located on the west boundary 
of the site. 
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4.0 Proposed Development 

4.1.1 The proposed site layout is shown in Appendix E. The proposed development for the erection 
of 94 dwellings with associated access, parking and landscaping works.  

4.1.2 The proposed site levels will generally mimic the existing site topography with localised 
changes to improve the levels of the site where appropriate, enable the construction of site 
infrastructure and allow for the creation of modest bunding to create interest in the landscape 
design and minimise movements of heavy goods vehicles associated to cart-away.   

4.2 Surface Water Drainage Proposal 

4.2.1 The proposed drainage plan is attached in Appendix F. 

4.2.2 The proposals follow the same strategy as proposed and accepted in principle by the LLFA. 
The only exception is that we have used FEH rainfall data in our design and utilized two hydro-
braes to restrict flow into the local ditch network. 

4.2.3 As can be seen in the design proposals, we have designed a conventional drainage system with 
a restricted outfall into the local ditch system. The agreed discharge rate is 55 l/s, equivalent 
to the greenfield run off rate. 

4.2.4 Two ponds have been designed to accommodate a 1 in 100 year plus 40% climate change 
storm event. Also, a minimum of 300mm freeboard has been allocated for. For biodiversity / 
ecological benefits the pond will be excavated a further metre down to maintain a welted area 
all year round. The pond will be carefully landscaped to provide further water treatment. 

4.2.5 The scheme has been modelled and the supporting causeway flow calculations are attached 
in Appendix G. From the results there will be no flooding in the critical storm events. 

4.2.6 Throughout the scheme additional SUDS measuring will be introduced. This will include 
porous surface for some parking spaces. Where practicable rainwater pipes will either 
discharge directly onto porous surfacing or via diffuser into clean stone beneath the porous 
surfacing. In addition, where practicable, private driveways will drain to minor swales located 
on the low side of any driveway or conveyed to intermediary swales in open spaces.  

4.3 Flood Protection 

4.3.1 It is impossible to completely guard against flooding since an extreme event is always possible; 
however, the risk can be minimised by employing flood resilient construction techniques to 
the proposed building as listed below, it should be noted that these should not be needed for 
this development: 

 The use of concrete floor with waterproof membrane 
 Waterproof walls up to a height providing 300mm freeboard to the assumed flood level 

and sealed service ducts 
 Location of electrical and other plant above the floor 
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 High electrical sockets and Ensuring security of supplies. 

4.3.2 It is recommended that the developer considers all the mitigation measures and above 
techniques when discussing and agreeing the precise detail of the development with the Local 
Authority. 

4.4 SUDS Risk Assessment  

4.4.1 In the design of the surface water attenuation pond at the site, a comprehensive Sustainable 
Urban Drainage System (SUDS) risk assessment was conducted to ensure operational efficacy 
and safety. Key considerations include below. 

4.4.2 Drainage Capability: The pond is designed to manage peak runoff effectively, thereby 
mitigating downstream flood risks. 

4.4.3 Water Quality Management: Incorporation of sediment forebays and vegetated swales 
facilitates natural filtration, enhancing water quality. 

4.4.4 Structural Stability: The pond banks feature a 1/3 slope to prevent erosion and structural 
compromise, complemented by a 300mm freeboard to safeguard against overflow. 

4.4.5 Safety Measures: A secure perimeter fence will restrict access to the pond area, and 
emergency life rings will be strategically placed for safety. 

4.4.6 Biodiversity Enhancement: The pond design supports local flora and fauna, creating a habitat 
conducive to biodiversity while minimizing ecological disruption. 

4.4.7 Maintenance Regimen: Regular drainage system inspections and upkeep protocols are 
established to ensure ongoing functionality and risk management. 

4.4.8 This thorough risk assessment underscores compliance with regulatory standards and affirms 
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5.0 Flooding Information 

5.1.1 As set out in the National Planning Policy Framework (NPPF), inappropriate development in 
areas at risk of flooding should be avoided by directing development away from areas at 
highest risk, but where development is necessary, making it safe without increasing flood risk 
elsewhere. For these purposes:  

 
Zone 1 which has critical drainage problems, and which has been notified to the local 
planning authority by the Environment Agency;  

 - including from rivers and the sea, 
directly from rainfall on the ground surface and rising groundwater, overwhelmed sewers 
and drainage systems, and from reservoirs, canals and lakes and other artificial sources.   

5.1.2 Flooding information for Planning from the Environment Agency (EA) has indicated the site is 
located within Flood Zone 1, as found in the map at Appendix H.  

5.1.3 As part of the data capture, data and mapping from the Horsham Strategic Flood Risk 
Assessment (SFRA) was sought, as found in the map at Appendix J 
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6.0 Flood Risk Classification 

6.1.1 low
flooding. 

6.1.2 The EA confirmed that the proposed development site is located in Flood Zone 1 for Planning.  

6.1.3 According to Table 2 of National Planning Policy Framework (NPPF), the development, being 
 

6.1.4 
development should be permitted, with an exception test. 
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6.2 Sequential Test 

6.2.1 Local Planning Authorities (LPA) are encouraged to take a risk-based approach to proposals 
for development in or affecting flood risk areas through the application of the Sequential Test 
and the objectives of this test are to steer new development away from high-risk areas 
towards those at lower risk of flooding.  

6.2.2 However, in some areas where developable land is in short supply, there can be an overriding 
need to build in areas that are at risk of flooding. In such circumstances, the application of the 
Sequential Test is used to ensure that the lower risk sites are developed before the higher risk 
ones. 

6.2.3 NPPF (PPG25) states that the Sequential Test should be applied at all stages of the planning 
 

6.2.4 These maps and the associated information are intended for guidance and cannot provide 
details for individual properties. They do not consider other considerations such as existing 
flood defences, alternative flooding mechanisms and detailed site-based surveys. They do, 
however, provide high level information on the type and likelihood of flood risk in any area of 
the country.  

6.2.5 The site is within Flood Zone 1 and so would not ordinarily require not require a sequential 
test assessment. In addition, the site represents an allocated development site within 
Horsham adopted Local Plan and site with a committee resolution for approval, based on an 
officer recommendation. 

6.2.6 The only section of medium and high-risk surface water flooding is within the southeast corner 
of Phase 5. This area will largely remain landscaped areas, with planting, open space, 
recreation, and pond attenuation proposed only.  Residential development is limited in these 
locations (Refer to Appendix E - Site Layout and Appendix K - Surface Water Mapping).  It 
should be noted that the risk of surface water flooding will reduce in this area as overland 
flows will be intercepted by the development proposals. The surface water flooding adjacent 
to the site does not require a sequential test assessment. 

6.3 Exception Test 

6.3.1 The Exception Test is an additional test to be applied by decision-makers following application 
of the Sequential Test.  The Exception Test has two elements as shown below, both of which 
must be satisfied for development in a flood risk area to be considered acceptable. 

6.3.2 The Exception Test is only appropriate for use when there are large areas in Flood Zones 2 and 
3, where the Sequential Test alone cannot deliver acceptable sites, but where some continuing 
development is needed for wider sustainable development reasons, considering the need to 
avoid social or economic blight and the need for essential civil infrastructure to remain 
operational during floods. 

6.3.3 For the Exception Test to be passed: 
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a. It must be demonstrated that the development provides wider sustainability benefits to the 
community that outweigh flood risk, informed by a SFRA; and, 

b. A site-specific FRA must demonstrate that the development will be safe for its lifetime, without 
increasing flood risk elsewhere and, where possible, reducing flood risk overall. 

6.3.4 An exception test is not required, in accordance with NPPF Table 3, as the development is 
appropriate. 

7.0 Climate Change Allowance 

7.1.1 Climate change allowances, as set out by the Government guidance, are predictions of 
anticipated change for peak river flow, peak rainfall intensity, sea level rise and offshore wind 
speed / extreme wave height. 

7.1.2 To increase resilience to flooding and coastal change, allowances for climate change are 
considered in any flood risk assessment. 

7.1.3 The allowances are based on percentiles from UKCP18 climate change prediction data. A 
percentile is a measure used in statistics. They describe the proportion of possible scenarios 
that fall below an allowance level. The: 

 Central allowance is based on the 50th percentile 
 Higher central allowance is based on the 70th percentile 
 Extreme allowance is based on the 95th percentile 

7.1.4 To manage river flooding in on the site, any flood assessment should use the: 

 Central allowance as your design allowance 
 Higher central allowance to test the impacts of higher scenarios of climate change and 

any extra mitigation 
 Extreme allowance to test your option under more extreme climate change and 

exceedance events 
 2080s epoch allowances for changes beyond the 2080s epoch and up to 2115 

7.2 Climate Change Allowances 

7.2.1 The Environment Agency have prepared a River Catchment map (Climate change allowances 
for peak river flow in England (data.gov.uk) that identifies the percentage allowances 
required for a specific postcode. 

Baseline Central Higher Upper 

2020s 16% 23% 40% 

2050s 18% 28% 57% 

2080s 37% 55% 107% 
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8.0 Flood Risk Assessment 

8.1 Fluvial Flooding Risk 

8.1.1 The EA flooding information indicates that the site lies within Flood Zone 1 and is therefore,
at a low (0.1% annual probability) risk of flooding from fluvial sources. 

8.2 Historic Flood Data 

8.2.1 The Environment Agency have no information indicating that the site was flooded historically 
from fluvial sources.  

8.3 Surface Water Flooding 

8.3.1 Overland flow / surface water flooding typically arise because of intense rainfall, often of short 
duration, that is unable to soak into the ground or enter drainage systems. It can run quickly 
off land and result in localised flooding.  

8.3.2 The Environment Agency has produced illustrative mapping (Flood Map for Surface Water) 
relating to flooding risks from surface water. They are classified as Flood Hazard Maps for the 
purpose of the Flood Risk Regulations 2009. These maps are the next generation on from the 

SFRA. 

8.3.3 The EA maps show high resolution image and indicative flow paths for pluvial events. The 
maps are based on coarse level data and indicate ridges, valleys and flat spots where water 
would collect. Typically, the flow paths follow valleys, rivers and watercourses.  

8.3.4 The surface water maps, and the associated information are intended for guidance only and 
cannot provide details for individual properties. They do, however, provide high level 
information and indicate areas in which surface water flooding issues should be investigated 
further. The risk categories are classified as follows: 

 Very low probability of flooding  This zone is assessed as having less than a 1 in 1000 
annual probability of surface water flooding. 

 Low probability of flooding  This zone comprises land assessed as having between a 1 in 
100 and 1 in 1000 annual probability of surface water flooding. 

 Medium probability of flooding - This zone comprises land assessed as having between a 
1 in 30 and 1 in 100 annual probability of surface water flooding. 

 High probability of flooding  This zone is assessed as having greater than a 1 in 30 annual 
probability of surface water flooding. 

8.3.5 A review of the EA mapping, as included at Appendix K, indicates there is some risk of surface 
water flooding to the site. However, this is at the edge of the site where no properties are 
proposed. The extent of any potential surface water flooding will reduce due to the 
development proposals as overland surface water run-off from the fields will be captured 
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before it enters the water course. This same surface water will find its way back to the existing 
ditch system. 

8.3.6 The route of the existing surface flooding will not be impacted by the changes to the 
topography of the land and plots have been positioned away from it to allow it to naturally 
disperse along its natural route.  

8.3.7 An assessment of the "medium" risk scenario (up to 1 in 100-year event), indicates that there 
would be some flood water on the site.  The water appears to be highly localised and shallow. 

8.3.8 The worst-case hazard rating (up to 1 in 100-year event) for the site can be refined and 
calculated using the formulae in the guidance document in Appendix L. The hazard can be 
obtained from the maximum possible water depth of 300mm and assumed velocity of 0.25 
m/s (although it is expected to be much lower). 

8.3.9 The flood Hazard Rating (HR) is based primarily on consideration to the direct risks of people 
exposed to floodwaters and is expressed below.  

HR = d (v + n) + DF    d = Depth of water (m) 
  HR = 0.300 x (0.25 + 0.5) + 0.5   v = Velocity of water (m/s) 

HR = 0.725     n = constant taken as 0.5 
DF=debris factor 
(=0,1,2dependingonprobabilitythatd
ebris will lead to a significantly 
greater hazard) 

8.3.10 The guidance document provides details of the potential risk to occupants of the site as per 
the table below: 

 

8.3.11 

not prevent any occupants from escaping. 
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8.3.12 The proposed drainage strategy should carefully consider these localised low points and 
sources of surface water flooding. Mitigation measures should be included as appropriate to 
remove any risk to occupants. 

8.4 Groundwater  

8.4.1 Groundwater flooding is caused by the emergence of water originating from sub-surface 
permeable strata. A ground water flood event results from a rise in ground water level, 
sufficient for the water table to intersect the ground surface and inundate low lying land.  
Groundwater floods may emerge from either a single point or diffuse locations.  

8.4.2 The underlying strata throughout the area and investigations into the SFRA geology data 
suggest that there is a low risk of groundwater emergence which is likely to relate to the 
geology of the area.  

8.4.3 The Environment Agency have information indicating that groundwater flooding in the site is 
unlikely in this area. 

8.5 Flooding from Sewers 

8.5.1 Flooding from sewers can occur because of different reasons; if sewers are blocked during the 
heavy rainfalls, or if a sewer cannot provide adequate capacity, then flooding can cause a large 
amount of damage.  

8.5.2 The Horsham SFRA has no records indicating the site has been flooded by sewers historically. 

8.6 Flooding from Reservoirs  

8.6.1 Reservoir flooding is extremely unlikely to happen.  There has been no loss of life in the UK 
from reservoir flooding since 1925.  All large reservoirs must be inspected and supervised by 
reservoir panel engineers. As the enforcement authority for the Reservoirs Act 1975 in 
England, the Environment Agency ensures that reservoirs are inspected regularly, and 
essential safety work is carried out. 

8.6.2 However, in the unlikely event that a reservoir dam failed, a large volume of water would 
escape at once and flooding could happen with little or no warning.  If the site is within a risk 
area, plans should be made for safe evacuation and escape.  Residents may need to evacuate 
immediately, know the safest route to safety, and be ready to follow the advice of emergency 
services.  

8.6.3 .  
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9.0 Summary and Conclusions 

9.1.1 Patrick Parsons has been instructed by Berkeley Homes (Southern) Ltd, to produce a Flood 
Risk Assessment under National Planning Policy Framework (NPPF) to support the Planning 
Application. 

9.1.2 The Environment Agency mapping indicates that the site is within Flood Zone 1 and has a very 
low risk of flooding from rivers, the sea and surface water flooding.  

9.1.3 There will be potentially surface water flooding to the west of the site out of the developable 
area. The route of the potential surfacing water flooding will not be impacted by the 
development proposal. This was accepted in principle in the previous application for the site.  

9.1.4 All other sources of flooding for the site have been investigated and shown to be of minimal 
or no risk. 

9.1.5 The proposed development is appropriate and sustainable in the terms as set out in NPPF. 
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Appendix A 
Location Plan 
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Appendix B 
Topographical Survey 
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Appendix C 
Borhole Data 
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Appendix D 
Magic Map Geology Information 
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Appendix E 
Site Plan 
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Appendix F 
Drainage Strategy Layout 
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Appendix G 
Causeway Flow Calculation 
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Appendix H 
Environment Agency Flood Map (For Planning) 
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Appendix J 
Horsham District Council Strategic Flood Risk Assessment 
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Appendix K 
Environment Agency Surface Water Flood Map 
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SUPPLEMENTARY NOTE ON FLOOD HAZARD RATINGS AND THRESHOLDS
FOR DEVELOPMENT PLANNING AND CONTROL PURPOSE

– Clarification of the Table 13.1 of FD2320/TR2 and Figure 3.2 of FD2321/TR1.

Suresh Surendran and Geoff Gibbs (Environment Agency),   
Steven Wade and Helen Udale-Clarke (HR Wallingford) 
May 2008 

Introduction 

This document is a supplementary note to reconcile information provided in the ‘Flood Risks 
to People Methodology’ (FD2321/TR11) and the ‘Framework and Guidance for Assessing 
and Managing Flood Risk for New Development’ (FD2320/TR22) reports about the Flood 
Hazard Rating. It has been produced because both PPS25 in England and TAN15 in Wales 
require that people should be appropriately safe around new development.  The document 
emphasises that for FRAs and FCAs at all levels to inform development allocations and 
proposals the simplified approach of FD2320 with regard to flood hazard rating should be 
used rather than the approach in FD2321.  Although the final version of FD2321/TR1 post-
dates FD2320/TR2, the work presented actually pre-dates the guidance in FD2320/TR2.  This 
supplementary guidance is issued for those involved in development planning and control and 
to clarify the detail or difference of the Table 13.1 of FD2320/TR2 and Figure 3.2 of 
FD2321/TR1.

FD2321/TR1 was a research project based on the detailed literature review and analysis of 
empirical evidence related to flood hazard, derived mainly from theoretical assumptions and 
some basic laboratory experiments. Factors that affected flood hazard and vulnerability were 
combined in a form of multi-criteria analysis that was be used to identify the hot-spots and 
broadly estimate the probability of people seriously harmed and fatalities during the event of a 
flood. The multi-criteria method was calibrated to actual events, validated using data from 
seven flood events and shown to work well. The FD2321 (Risk to people) methodology 
illustrates the fundamental concepts and demonstrate how the approach could be used for 
different applications - it did not set a policy for flood hazard thresholds.   

(Nevertheless there are a number of assumptions used in the FD2321 methodology, 
particularly with respect to the impact of debris and people’s behaviour during flood events. 
There is a requirement for further research to collate more evidence on flood hazard, 
particularly the impacts of debris, and vulnerability in order to refine assumptions made in 
the flood hazard calculations, flood hazard thresholds and risks to people guidance. The 
study recommend more laboratory and field based tests on the impact of physical water 
quality aspect such as debris, mudflow; chemical and biological water quality that cause 
seriously harm or fatalities to people.) 

1 Defra and Agency (2006) The Flood Risks to People Methodology, Flood Risks to People Phase 2, FD2321 
Technical Report 1, HR Wallingford et al. did the report for Defra/EA Flood and Coastal Defence R&D 
Programme, March 2006. 
(http://sciencesearch.defra.gov.uk/Document.aspx?Document=FD2321_3436_TRP.pdf) 
2 Defra and Agency (2005) Framework and Guidance for Assessing and Managing Flood Risk for New 
Development, Flood Risk Assessment Guidance for New Development, FD2320 Technical Report 2, HR 
Wallingford et al. did the report for Defra/EA Flood and Coastal Defence R&D Programme, October 2005. 
(http://sciencesearch.defra.gov.uk/Document.aspx?Document=FD2320_3364_TRP.pdf) 
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FD2320/TR2 (FRA guidance for new development) provides guidance that is a specific 
interpretation of the methodology developed under FD2321, within the context of 
development planning and control. Based on FD2320 consultation workshops, the project 
board (key users and experts) advised the project team to provide a simple methodology. Due 
uncertainties and limitations related to estimating risks to people, FD2320 adopted a 
precautionary approach, particularly with respect to the selection of debris factors and flood 
hazard thresholds  

Risk to People (Ninj)

Ninj = Nz x Flood Hazard Rating x Area Vulnerability x People Vulnerability

where,
Ninj (Risk to People) = number of injuries within a particular hazard ‘zone’; 
Nz    = number of people within the hazard zone (at ground/basement level); 
Flood Hazard Rating  = HR = function of flood depth/velocity (within the hazard zone being 

considered) and debris factor; 
Area Vulnerability  = function of effectiveness of flood warning, speed of onset of flooding 

and nature of area (including types of buildings); and 
People Vulnerability = function of presence of people who are very old and/or 

infirm/disabled/long-term sick

Flood Hazard Rating (HR)  and thresholds

The revised ‘hazard rating’ expression based primarily, on consideration to the direct 
risks of people exposed to floodwaters.

HR = d x (v + n) + DF

where,  HR  = (flood) hazard rating; 
d  = depth of flooding (m); 
v  = velocity of floodwaters (m/sec); and 
DF  = debris factor ( 0, 0.5, 1 depending on probability that debris will lead to a 

hazard) 
n = a constant of 0.5  

This final revised Flood Hazard Rating formula from the Flood Risks to People project is 
presented on page 10 (section 3.5) of FD2321/TR1. The formula is identical in both FD2320 
and FD2321 reports. 

Based on Table 3.2 of FD2321, the Figure 3.2 of FD2321 illustrates the “Hazard to People 
Classifications” as a function of depth, velocity and debris factor. Such categorisation and the 
look-up table with flood hazard threshold could be useful for a range of application as an 
initial indication of  Risks to People.

In this case (Figure 3.2 of FD2321) the calculation takes a debris factor as zero
(HR = d x (v + 0.5) + 0).
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However FD2321 strongly recommends the use of the debris factor and the formulas 
described in the Guidance Document for further calculation. The Table 3.1 of FD2321/TR1 
(Table 1 of this note) suggests appropriate debris factors for different depths, velocities and 
the dominant land use.   

Table 1: Guidance on debris factors for different flood depths, velocities and dominant land 
uses. (Source FD2321 Table 3.1): 
Depths (d) Pasture/Arable Woodland Urban 
0 to 0.25 m 0 0 0 
0.25 to 0.75 m 0 0.5 1 
d>0.75 m and\or v>2 0.5 1 1 

The way that Flood Hazard Rating and thresholds have been presented in Table 13.1 in 
FD2320/TR2 compared to Figure 3.2 of FD2321/TR1

A concern was raised in the FD2320 consultation workshops and by the FD2320 Project 
Board during discussions on FD2321, that the methodology was complex and the results 
presented in the Figure 3.2 of FD2321 were not reflecting the potential risk to people (as this 
table was of hazard rating for different depths and velocity without debris). There was a need 
for further work to include debris, area vulnerability and people vulnerability aspects. They 
requested a simpler single table to represent the risk to people. 

For example Figure 3.2 of FD2321 did not reflect the fact that there is a risk from drowning 
even at low depths and velocities. In reality FD2321/TR1 recognises this but only in the 
subsequent “people vulnerability” calculation (risk to children, old, sick and disable). For still 
water up to 1.25m depth, the  Figure 3.2 of FD2321/TR1 assumes that there is low hazard, if 
there are no debris or vulnerable group. However to avoid further calculation, but include the 
vulnerability aspect the Table 13.1 of FD2320 for still water with the depths between 0.25–
1.25m were reclassified as “danger to some”, which was felt to be more appropriate for 
development planning and control, where users may make use of flood hazard without completing 
he more complex full calculations including people and area vulnerability.  

Similarly Figure 3.2 of FD2321/TR1 shows that at the depth of 0.25m, if there is no debris 
then up to the flow velocity of 2.0 m/sec there would be low hazard.  However FD2321/TR1 
suggests the usage of an appropriate debris factor dependent on depth, velocity and the 
dominant land use. To make the process simpler (whatever the land use), FD2320/TR2 
includes a default debris factor. In the Table 13.1 of FD2320/TR2 a debris factor of 0.5 has 
been applied for depths less than and equal to 0.25m and a debris factor of 1.0 has been used 
for depths greater than 0.25m.  Therefore, in the Table 13.1 of FD2320/TR2 at the depth of 
0.25m, up to the flow velocity of 0.30 m/sec is treated as low hazard. 

Table 3.2 of FD2321/TR1 (Table 2 of this note) provides thresholds for classifying the hazard 
to people. In the FD2321/TR1 report the threshold between “danger for most” and “danger for 
all” is 2.5 and it was used as an initial indication of Risk to People (further calculation is 
recommended using the formulas). However as there is no further analysis in FD2320 but the 
Project Board decided that the threshold between “danger for most” and “danger for all” 
should be more precautionary and a Flood Hazard Rating of 2.0 is selected as a key threshold. 
i.e. In FD2321 the threshold for “danger for all” is 2.5 and it lowered to 2.0 in FD2320. 
Therefore, the Flood Hazard Rating between 2.0 to 2.5 in FD2320 is not classified as it is in 
FD2321.
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Table 2: Hazard to People (Source Table 3.2 in FD2321/TR1) 

Thresholds for Flood 
Hazard Rating 
H = d x (v + 0.5) + DF 

Degree of 
Flood
Hazard 

Description 

FD2321 FD2320 
<0.75 <0.75 Low Caution - “Flood zone with shallow flowing water or deep 

standing water” 
0.75 - 1.25 0.75 - 

1.25 
Moderate Dangerous for some (i.e. children) - “Danger: Flood zone 

with deep or fast flowing water” 
1.25 - 2.5 1.25 - 2.0 Significant Dangerous for most people - “Danger: flood zone with deep 

fast flowing water” 
>2.5 >2.0 Extreme Dangerous for all - “Extreme danger: flood zone with deep 

fast flowing water” 

The final difference between Table 13.1 in FD2320/TR2 and Figure 3.2 of FD2321/TR1 is the 
use of smaller increments of depth, so that lower depths are presented more fully in 
FD2320/TR2. This was felt to be more helpful for identifying what might be judged as 
acceptable depending on site specific circumstances. 

Conclusions

Table 13.1 of FD2320 and Figure 3.2 of FD2321 look very similar but there are significant 
differences (see Table 3 of this paper). Either Table/Figure can be used as the basis for 
assessing the risks to people associated with different flood depths velocities and debris 
factors.  

Table 3: comparison of  Table 13.1 of FD2320/TR2 and Figure 3.2 of FD2321/TR1 

In Table 13.1 of FD2320/TR2 In Figure 3.2 of FD2321/TR1 
The depths above 
0.25m  

Danger for some, most or all  For still water, up to 1.25m the hazard is 
low (In addition to hazard rating further 
calculation to include vulnerability aspect 
is recommended)

Debris factor Debris factor of 0.5 has been 
applied for depths <0.25m and a 
debris factor of 1.0 has been used 
for depths > 0.25m.   

In this case a Debris factor of zero applied
(in addition to this further calculation is 
recommended using debris factor and the 
formulas)  

HR Thresholds for 
“Dangerous for all” 
hazard classification 

>2.0 (precautionary due to 
uncertainties and to avoid further 
calculation as FD2321)  

>2.5

Increments of depth Small increments at lower depths Every 0.25 m 

Table 13.1 of FD2320/TR2 is a simple method applies the precautionary principle and uses 
suitable assumptions (so that there is no need for further calculations) for application in the 
development planning and control context (see Table 4 of this paper - an extended version of 
table 13.1).
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This table is recommended for development planning and control use.

Table 4 – Hazard to People Classification using Hazard Rating (HR= d x (v + 0.5) + DF) for 
(Source Table 13.1 of FD2320/TR2 - Extended version) 

Flood Hazard 
Rating (HR) 

Colour
Code

Hazard to People Classification 

Less than 0.75  Very low hazard - Caution
0.75 to 1.25  Danger for some – includes children, the elderly and the infirm  
1.25 to 2.0  Danger for most – includes the general public 
More than 2.0  Danger for all – includes the emergency services 



 

 
 

 


