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Residential Density  

Evidence Paper 
 

Purpose of this paper To establish appropriate densities for residential development within Havant Borough 

Why? The National Planning Policy Framework states that councils should set their own 

policies on housing densities to optimise the use of land 

Objectives ▪ Analyse guidance, and opportunities and constraints that may arise from 

differing density models in Havant borough 

▪ To establish the local circumstances that should be reflected regarding 

residential density 

▪ Identify parts of the borough w suitable for significantly increased densities, 

having regard to their accessibility to services and public transport   

▪ To provide a robust evidence base for a minimum density standard(s) in Havant 

Borough  

 

Any queries about the report should be sent to: 

Email  policy.design@havant.gov.uk 

Telephone 023 9244 6539 

Address: Havant Borough Council 

   Public Service Plaza 

   Civic Centre Way 

   Havant 

   PO9 2AX
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1. Introduction  
1.1 The finite amount of undeveloped land and environmental designations in the borough, means that 

there remain relatively limited opportunities for significantly new development. It is therefore 

important that development is provided in a sustainable way which maximises this finite resource. 

Building new homes at higher densities will be essential to ensure that Havant borough is able meet 

its own housing need.  

1.2 This paper assesses national planning policy related to higher density housing, as well as 

opportunities and constraints that may arise from differing density models in Havant borough. 

1.3 It will provide recommendations for parts of the borough which can accommodate differing densities 

of development including town centres and other locations that are well served by public transport. 

This paper will also inform the Council’s approach to assessing potential housing yields for 

development on proposed allocation sites within the borough. 

Calculating Density 
1.4 The main benefits for using and measuring density on developments include ensuring that: 

(i) housing is available for the population;  

(ii) what is built is appropriate to its location and in relation to surrounding areas;  

(iii) households can easily access services, infrastructure and employment, and  

(iv) available services and infrastructure are effectively used and can help planning for the 

provision of facilities and services in the future.  

1.5 By measuring density, development can be appropriately planned in order to make the most 

efficient use of land available. Housing density can be measured as follows: 

• Number of habitable rooms 

• Quantity of floor area (in sq metres) 

• Number of Dwellings per hectare (dph) 

1.6 Dwellings per hectare (dph) is the most widely used density measure nationwide and is considered 

to be the most appropriate means of measuring density for the purposes of this document.  

Calculating Site Area for Density Measures 
1.7 Housing density can be assessed as either a measure of dwellings per hectare of the site’s gross 

area or its net area. The term ‘gross site area’ is defined as the total land area of which the 

development will form part. The term ‘net site area’ is defined as the land that is available for 

development, otherwise known as the developable area.  

1.8 In planning practice, it is common to determine the net site area as a percentage of the gross site 

area, known as the gross to net ratio. However, as individual sites developable area can vary, net 
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site areas can be broadly established through analysis of known constraints and designations 

affecting the site using GIS mapping tools.  

1.9 Clarification of elements of development that would be included within any net area calculation are 

shown in Figure 1 below. 

Figure 1: Development Elements for Gross and Net Area Calculations 

Net site area, including: 

 

• Roads within the site; 

• Private garden space; 

• Car parking areas; 

• Incidental open space; 

• Children’s play areas. 

 
Gross site area, including: 
 

• Major distributor roads and large-scale access requirements; 

• Primary schools, churches, shopping areas etc.; 

• Open spaces specifically designed to serve a wider area; 

• Any significant buffer areas required for landscape, ecological or 

infrastructure such as underground pipes 
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2. Policy Context    
2.1 Paragraph 122 of the National Planning Policy Framework (NPPF) states that planning policies and 

decisions should support development that makes efficient use of land, taking into account: 

a) the identified need for different types of housing and other forms of development, and the 

availability of land suitable for accommodating it; 

b) local market conditions and viability; 

c) the availability and capacity of infrastructure and services – both existing and proposed – as well 

as their potential for further improvement and the scope to promote sustainable travel modes 

that limit future car use; 

d) the desirability of maintaining an area’s prevailing character and setting (including residential 

gardens), or of promoting regeneration and change; and  

e) The importance of securing well-designed and healthy places.  

2.2 Paragraph 123 of the NPPF indicates where there is an existing or anticipated shortage of land for 

meeting identified housing needs, it is especially important that planning policies and decisions 

avoid homes being built at low densities and ensure that developments make optimal use of the 

potential of each site. In these circumstances: 

a. plans should contain policies to optimise the use of land in their area and meet as much of 

the identified need for housing as possible. This should include the use of minimum density 

standards for town centres and other locations that are well served by public transport. 

These standards should seek a significant uplift in the average density of residential 

development within these areas, unless it can be shown that there are strong reasons why 

this would be inappropriate;  

b. the use of minimum density standards should also be considered for other parts of the plan 

area. It may be appropriate to set out a range of densities that reflect the accessibility and 

potential of different areas; and 

c. local planning authorities should refuse applications which they consider fail to make 

efficient use of land, taking into account the policies in this Framework.  

2.3 Paragraph 123 goes onto state that planning policies and decisions should avoid being built at low 

densities and ensure that developments make optimal use of the potential of each site. In this 

respect: 

a. plans should contain policies to optimise the use of land in their area and meet as much of 

the identified need for housing as possible. These standards should seek significant uplift in 

the average density of residential development within city and town centres and other 

locations that are well served by public transport, unless it can be shown that there are 

strong reasons why this would be inappropriate;  

b. the use of minimum density standards should also be considered for other parts of the plan 

area. It may be appropriate to set out a range of densities that reflect the accessibility and 

potential of different areas, rather than one broad density range; and  
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c. local planning authorities should refuse applications which they consider to fail to make 

efficient use of land, taking into account the policies in this Framework.  

2.4 In addition to the above, paragraph 102 of the NPPF clarifies that transport issues should be 

considered from the earliest stages of plan-making so that opportunities from transport 

infrastructure, and changing transport technology and usage, are realised – for example in relation 

to the scale, location or density of development that can be accommodated.  
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3. Local Circumstances  

Housing Supply  
3.1 The Council’s 2017 Housing Constraints and Supply Analysis provides an in-depth review of 

housing need within the Borough when assessed against potential land supply. 

3.2 The analysis concludes that there is relatively limited potential for significant new development. As 

such, there is a need to make the most efficient use of land within Havant borough. It is therefore 

important to provide a policy framework that supports appropriate densities to provide sustainable 

development. 

Access to Transport, Services and Open 
Space 

3.3 Access to transport, services and appropriate open space are key considerations when considering 

appropriate densities for residential development. 

3.4 Within the borough, there are a number of locations which benefit from good access to transport, 

services and open space. By assessing these areas alongside localised character and landscape 

considerations, it is possible to identify areas capable of supporting high density residential 

development. Areas considered to have the potential for higher density due to proximity to services 

(opportunity areas) are discussed further at section 4 of this report.  

3.5 However, some parts of the Borough are relatively isolated and do not benefit from good proximity 

to goods services and public transport. The density and character of new development in such 

areas needs to reflect its accessibility. This will affect the way that new residents live, for example, 

the amount of parking needed to serve new dwellings in such areas. 

Local Character and Design 
3.6 To support development of an appropriate density, due regard should be given to the character of 

the local area as well as the design of the development as discussed at paragraph 1.10. 

3.7 Information relating to the landscape character areas of the Borough can be found in the Council’s 

2015 Landscape Capacity Study. The Landscape Capacity Study assessed the capacity of different 

areas of the borough to accommodate development, using a 35dph benchmark and two and three 

storey dwellings. 

Density and other Local Policies  
 

3.8 The Havant Borough Local Plan 2036 (HBLP 2036) proposes the introduction of internal space 

standards, as well as requiring a third of all residential development required to be provided as 2-

bedroom homes. 

3.9 By following good urban design and the formation of residential layouts that promote terraced 

properties, the requirement for internal space standards would be achievable whilst achieving an 

appropriate density. 
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3.10 It should also be noted that where high density development is promoted then it is likely that the 

built form in these areas would support 3+ storey development and would therefore be able to meet 

the requirements for density, housing mix and internal space standards. 
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4. Opportunity Areas  

Defining Opportunity Areas  
4.1 Opportunities for higher density residential development are dependent on accessibility to services 

that would support future occupants. An accessibility hierarchy of areas within the borough by non-

car means is provided within the Council’s Supplementary Planning Document on Parking1.  

4.2 Using the existing hierarchy and the currently available public transport options provided in 

Appendix 1, as well as information on accessibility to shops, the following opportunity areas have 

been identified: 

• Havant Town Centre (shops and services, train and bus stations withshops and services) 

• Waterlooville Town Centre (shops and services, on a premium bus corridor) 

• Emsworth (shops and services, train station, bus routes)  

• Leigh Park (multiple bus routes, close proximity to Havant Town Centre, shops) 

4.3 The town and district centres2 are near to services, and have the most potential to support higher 

densities, with a reduced parking requirement. 

4.4 The areas within easily accessible walking distance (ped-shed)3 to the services concentrated in the 

opportunity areas also have the potential to support higher densities. Figure 2 below provides an 

indicative mix and characteristics for differing densities. Appendix 2 provides further illustration of 

the built form that differing densities can produce. Appendix 3 provides maps of the town or district 

centres, identified in paragraph 4.2 and the ‘ped-shed’ areas surrounding them. 

Minimum Density Standards in Practice 
4.5 It would not be appropriate to identify an upper limit to density, due to site specific design 

characteristics and differing local character profiles. To ensure that appropriate densities are 

achieved as far as possible, the applicant’s design and access statement should clearly explain the 

rationale of the design and layout to justify the proposed density with reference to the accessibility 

to services and local character.  

4.6 Appendix 2 provides a range of examples at varying densities which show the different types of built 

form which can be achieved according to their location and the character of the surrounding area. 

As shown by the examples it is anticipated that at least 1 parking space per dwelling can be 

provided at 55dph. 

                                                
 
 
 
1 http://www.havant.gov.uk/planning-and-environment/planning-policy/supplementary-planning-documents/parking-
supplementary 
2 As defined on the Town Centre Policy Map – HBLP2036 
3 The walking times are created by setting the distance that would be walked within 10 minutes based on a walking 
speed of 3mph. The data this is based on is the Ordinance Survey ITN road and path network. 
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Figure 2: Indicative density and mix characteristics  

 

Source: Havant Borough Council (2010)
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4.7 Based on the general characteristics of the densities contained in Figure 2, sites within the town 

centres would be suitable to support a minimum density of 70dph. Outside of the town centre areas 

but within the area of opportunities, a minimum density of 55dph would be appropriate to make most 

effective use of land, whilst still respecting the nature of the built form surrounding these areas. 

4.8 Outside of these areas, there are suburban parts of the borough. Here it is considered that a lower 

density of 40dph would be appropriate having regard to the lower capacity for change identified by 

the Council’s 2015 Landscape Capacity Study. 
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5. Recommendations  
5.1 It is recommended that the following minimum density standards are set out in the HBLP 2036 

based on access to services and the varying nature of local character within the borough: 

• Development within the identified town and district centres of Havant, Emsworth, Waterlooville and 

Leigh Park should be expected to provide a minimum of 70 dwellings per hectare (net developable 

area). 

• Whilst development within the areas of opportunity surrounding the identified town and district 

centres (shown at Appendix 3) should be expected to provide a minimum of 55 dwellings per 

hectare (net developable area). 

• Development outside of the identified opportunity areas should be expected to provide a minimum 

40 dwellings per hectare (net developable area). 

5.2 In order to provide flexibility with future changes in accessibility to services, and where a deviation 

from the minimum density requirements may be justified in the context of the site’s character. It is 

recommended that applicants provide full justification for development which would fall below the 

minimum density standard. This should be provided within the design and access statement which 

would be expected to be submitted alongside the application.  

5.3 Where development fails to optimise the use of land, and where there is insufficient evidence to 

support density lower than the minimum standard, this should result in refusal of an application. This 

reflects the finite amount of undeveloped land in the borough, and the importance of achieving 

development in a sustainable manner. Where development is proposed at significantly higher levels 

than the minimum density standard, the higher density proposed should be fully evidenced within 

the applicant’s design and access statement. Such an increase will be considered appropriate 

subject to compliance with the other policies in the Local Plan together with any other material 

considerations. 

5.4 In such cases where policy compliant affordable housing would render a scheme unviable, the 

density of the proposed development should be maximised as far as practicable, where design 

parameters permit. Furthermore, development proposals which appear to artificially lower the 

capacity of a site relative to the accessibility of their location should be resisted. Efforts to 

circumvent certain policy requirements in such a manner such as affordable housing and open 

space will not be accepted by the local planning authority.
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Appendix 1 

Public transport map
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Appendix 2 

Density Built Form Examples 
Detached Housing at 35dph  

 
 

Townhouses – semi-detached and short terraces at 50dph 
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Mews houses at 80dph 
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Appendix 3 

Town Centre and Ped-Shed Areas  
  
 

  Emsworth District Centre 
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  Havant Town Centre 
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  Leigh Park District Centre 
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Waterlooville Town Centre 
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Environment Agency 

Guildbourne House Chatsworth Road, Worthing, West Sussex, BN11 1LD. 
Customer services line: 03708 506 506 
www.gov.uk/environment-agency 

Cont/d.. 

 
 
 
 
 
 
 
 
Havant Borough Council 
Development Control 
Civic Offices Civic Centre Road 
Havant 
Hampshire 
PO9 2AX 
 
 
 
 

 
 
Our ref: HA/2019/121470/01-L01 
Your ref: APP/19/00623 
 
Date:  30 July 2019 
 
 

 
Dear Sir/Madam 
 
RETAIN THE EXISTING 'FOWLEY COTTAGE' DWELLING AND CONSTRUCTION 
OF 6NO. 5 BED DETACHED DWELLINGS, TWO ON THE WARBLINGTON ROAD 
FRONTAGE AND FOUR TO THE REAR GARDEN AREA. ACCESS TO PLOT 5 TO 
BE TAKEN OFF WARBLINGTON ROAD, ACCESS TO PLOTS 1-4 AND 6 TO BE 
TAKEN OFF CURLEW CLOSE   FOWLEY COTTAGE, 46 WARBLINGTON ROAD, 
EMSWORTH, PO10 7HH        
 
Thank you for the consultation on the above application, please quote our reference on 
all correspondence. 
 
We have reviewed the information as submitted and have the following comments. 
 
Environment Agency position 
In the absence of an acceptable flood risk assessment (FRA) we object to this 
application and recommend that planning permission is refused. 
 
Reason 
The submitted FRA does not comply with the requirements for site-specific flood risk 
assessments, as set out in paragraphs 30 to 32 of the Flood Risk and Coastal Change 
section of the planning practice guidance.  
 
The FRA does not therefore adequately assess the flood risks posed by the 
development. In particular, the FRA fails to: 
 

• take the impacts of climate change into account adequately. Flood risk mitigation 
measures to address flood risk for the lifetime of the development included in the 
design are inadequate because they will not make the development resilient to 
the flood levels for 2115 of 4.5mAOD as stated in paragraph 1.14 of 
FLOOD_RISK_ASSESSMENT-1180237 (FRA) submitted with the application. 
Consequently the development proposes inadequate:  

http://www.gov.uk/environment-agency


  

Cont/d.. 
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o Raised finished floor levels. Paragraph 1.16 of the FRA states “In this 
regard, floor levels of the southernmost properties could be designed to be 
above the 2115 estimated flood level of 4.5m AOD” , but it does not 
specify what they will actually be. The drawing in Appendix 6 titled “Foul 
and Surface Water Drainage Strategy” shows the 2 southern most 
properties as having finished flood levels (FFL) of 4.2mAOD and 
4.1mAOD which are both below the expected 2115 flood level of 
4.5mAOD. 
 

• consider the requirement for flood emergency planning including flood warning 
and evacuation of people for a range of flooding events up to and including the 
extreme event  

o Safe access and egress routes 
 

• consider how a range of flooding events (including extreme events) will affect 
people and property  

o Resistance and resilience measures 
 

Overcoming our objection 
To overcome our objection, the applicant should submit a revised FRA which addresses 
the points highlighted above. 
 
Advice to Applicant 
Finished floor levels (FFL) 
The FRA needs to ensure that built development proposals incorporate adequate flood 
risk mitigation up to the design flood level for 2115 of 4.5mAOD (as stated in the FRA). 
The following government website will assist the applicant in determining the adequate 
freeboard for the development (this includes coastal, estuarine and tidal) : 
https://www.gov.uk/government/publications/accounting-for-residual-uncertainty-an-
update-to-the-fluvial-freeboard-guide 
Safe access and egress 
The application needs to demonstrate that occupants can remain safe for the lifetime of 
the development when allowances for climate change are taken into consideration. 
There needs to be sufficient flood risk mitigation up to the design flood level and/or 
specified arrangements for safe access and egress. 
Flood resistance and resilience 
We strongly recommend the use of flood resistance and resilience measures if 
appropriate. Physical barriers, raised electrical fittings and special construction 
materials are just some of the ways you can help reduce flood damage. 
Revised FRA 
If this cannot be achieved, we are likely to maintain our objection. Please re-consult us 
on any revised FRA submitted and we’ll respond within 21 days of receiving it. 
 
Environmental permit 
Planning permission does not remove the requirement for an Environmental Permit. The 
Environmental Permitting (England and Wales) Regulations 2016 require a permit to be 
obtained for any activities which will take place: 

• on or within 8 metres of a main river (16 metres if tidal) 
• on or within 8 metres of a flood defence structure or culvert (16 metres if tidal) 
• on or within 16 metres of a sea defence 
• involving quarrying or excavation within 16 metres of any main river, flood 

defence (including a remote defence) or culvert 

https://www.gov.uk/government/publications/accounting-for-residual-uncertainty-an-update-to-the-fluvial-freeboard-guide
https://www.gov.uk/government/publications/accounting-for-residual-uncertainty-an-update-to-the-fluvial-freeboard-guide
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• in a floodplain more than 8 metres from the river bank, culvert or flood defence 
structure (16 metres if it’s a tidal main river) and you don’t already have planning 
permission. 

For further guidance please visit https://www.gov.uk/guidance/flood-risk-activities-
environmental-permits or contact our National Customer Contact Centre on 03702 422 
549. The applicant should not assume that a permit will automatically be forthcoming 
once planning permission has been granted, and we advise them to consult with us at 
the earliest opportunity. 
  
Please do not hesitate to contact me on the number below should you have any queries 
on the above information.  
 
 
Yours faithfully 
 
 
Mrs Sophie Brown 
Sustainable Places Planning Advisor 
 
Direct dial 02030 257250 
Direct e-mail planningSSD@environment-agency.gov.uk 
 
 
 

https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
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1.0 INTRODUCTION 
 
1.1 Bellamy Roberts LLP has been retained by Mr. Charles Glanville to prepare a 

Flood Risk Assessment (FRA) in support of the current planning application 

(APP/19/00623), submitted in June 2019, for a residential development of 7 

dwellings on land south of Warblington Road, Emsworth.  The site is currently 

occupied by a single residential dwelling (46 Warblington Road) and this is to 

remain.  This assessment has been undertaken to ascertain whether there are any 

constraints to the development of this site, and to assess the impact of the 
proposal, with regard to flood risk. 

 

1.2 The site has an approximate area of 0.83ha and is located in Flood Zone 1. 

Government guidance states that Flood Risk Assessments are generally only 

necessary in Flood Zone 1 when the development area is greater than 1ha. 

However, an FRA is required for developments of less than 1ha when the 

proposed development will provide a more vulnerable use class. This Assessment 

has been prepared to accompany an indicative sustainable drainage design, and 

will also consider the expected greenfield run-off rates, soil types, and 
Environment Agency (EA) Flood Mapping. 

 

1.3 Consultation comments were received from the Environment Agency (30th July 

2019) and further information was requested.  A copy of the EA comments are 

provided at Appendix 1, and this FRA has been prepared to address the issues 

raised by the EA.  In summary, the EA has requested the following: 

• Confirmation of the proposed Finished Floor Levels; 

• Provision of safe access and egress routes; and  

• Provision of resistance and resilience measures.   
 

 Site Location and Features 
1.4 The National Grid reference for the site is 474407, 105452. For clarity, a site 

location plan is provided at Figure 1. 
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  Figure 1: Site Location Plan 

 

 Site Topography 
1.5 The topography falls from 6.75m in the northern corner to 1.98m in the southern 

corner.  See Figure 2 on the following page.   
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  Figure 2: (Source LIDAR) – Topography of site 

 

1.6 The site is accessed off Warblington Road which borders the northern boundary 

of the site.  Residential development is located on all sides other than the southern 

boundary which is bounded by Chichester Harbour. 
 

 Appropriateness of Development Proposal 
1.7 National guidance states that Flood Zone 1 is suitable for all types of development. 

Reproduced at Figure 3 is an extract from the EA Flood Zone map which 

demonstrates that the proposed dwellings will lie within Flood Zone 1.  The 

southern extent of the application site is shown to be located within Flood Zone 3, 
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and it will be ensured that no dwellings will be located within this area.  The site 

access will also be located solely within Flood Zone 1.    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 3: Flood Zone Map (Source: EA) 

 

1.8 An extract from the EA surface water flood risk map is provided in Figure 4. This 

demonstrates that the site is not at risk of flooding from this source. 
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 Figure 4: Surface Water Flood Risk Map (Source: EA) 

 

1.9 In addition to surface water flood risk, it is also important to consider the risk of 

flooding from rivers and the sea. In this regard, EA mapping has further been 

interrogated to determine the risk posed from this type of flooding (see Figure 5). 
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 Figure 5: Rivers/Sea Flood Risk Map (Source: EA) 

  

1.10 Figure 5 demonstrates that the southern extremity of the site has a low to medium 

risk of river or sea flooding. 

 

1.11 The proposed development has been designed with due regard to this potential 

risk. As such, the proposed units have not been located within the area at risk of 

flooding.   

 

1.12 Given the site’s location, it is important to consider rising sea levels as a result of 

climate change and in this regard, the 2115 Tidal Model has been obtained from 

the EA which illustrates an expected flooding level for 2115 of 4.5m AOD (see 
Figure 6).
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  Figure 6: Tidal Model for 2115 

   

1.13 0It is evident from Figure 6 that the majority of the site falls outside of the area affected 

by the forecasted 2115 estimated flood levels.  Nevertheless due to the topography of 

the site, the two southernmost properties may be affected (plots 1 and 2).  In this 

regard, it will be ensured that the Finished Floor Level (FFL) of these properties will be 

a minimum of 4.5m AOD, and therefore above the 2115 estimated flood level.  Such 

an undertaking will ensure that future occupants will remain safe for the lifetime of the 

development, without the need for additional flood resistance and resilience measures, 

allowing future occupants the ability to safely access and exit their dwellings in flood 

conditions.   

 
1.14 With regards to the site access road, a small section at its southernmost extremity falls 

within the 2115 estimated future tidal flood risk area.  Due to the topography of the site, 

the remainder will not be affected.  To ensure safe access and egress to the entire 

development, the level of the access road will be a minimum of 4.5m AOD.  This will 

ensure safe access for all vehicles, including emergency vehicles.  The detailed design 

of the site access road and finished floor levels will be considered in further detail at 

the detailed design stage.   
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 Ground Investigation Data 

1.15 Soakaway testing, in accordance with BRE365, has previously been undertaken at the 

site. The testing observed that no infiltration was possible and concluded that the soils 

are not likely to perform to a satisfactory standard. The full testing results are attached 

at Appendix 2. 

 

1.16 In addition, British Geological Survey mapping indicates that there are superficial 

deposits of sand, silt and clay (fluvial in origin), and the bedrock at the site is chalk.  

The BGS mapping extract is provided at Appendix 3. 

 

 

2.0 FLOOD RISK ASSESSMENT 
 

 Flood Risk Assessment Methodology and Objectives 

2.1 It is recognised that developments that are designed without regard to flood risk may 

endanger lives, damage property, cause disruption to the wider community, damage 

the environment, be difficult to insure and require additional expense on remedial 

works. Current guidance on development and flood risk identifies several key aims for 

a development to ensure that it is sustainable in flood risk terms. These aims are as 

follows: 

• the development should not be exposed to flood risk such that the health, 
safety and welfare of the users of the development, or the population 

elsewhere, are threatened; 

• the development should not be at a significant risk of flooding and should not 

be susceptible to damage due to flooding; 

• safe access to and from the development should be possible during flood 

events; 

• the development should not increase flood risk elsewhere; 

• the development should not prevent safe maintenance of watercourses or 
maintenance and operation of flood defences; 

• the development should not be associated with an onerous or difficult 

operation and maintenance regime to manage flood risk. The responsibility 

for any operation and maintenance required should be clearly defined; 
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• future users of the development should be made aware of any flood risk issues 

relating to the development; 

• the development design should be such that future users will not have difficulty 

obtaining insurance or mortgage finance, or in selling all or part of the 

development, as a result of flood risk issues; 

• the development should not lead to degradation of the environment, and; 

• the development should meet all of the above criteria for its entire lifetime, 
including consideration of the potential effects of climate change. 

 

2.2   This Assessment has been prepared with due consideration of these sustainability aims, 

to inform the proposed scheme.   A development lifetime of 100 years has been 

assumed in line with PPG guidance on residential development life cycles. 

  

 Existing Greenfield Run-off Rates 
2.3 The existing greenfield run-off rates have been obtained from within the MicroDrainage 

computer software (see Appendix 4), which has identified the following Qbar figures:   

• Qbar - 3.4l/s 

• Q1  - 2.9l/s 

• Q30 - 7.7l/s 

• Q100 - 10.9l/s 

 

 

3.0 DRAINAGE STRATEGY 
 
 Disposal of Surface and Foul Water 
3.1 The existing dwelling (46 Warblington Road) utilises the Southern Water surface/foul 

water sewers located in the vicinity of the application site. The location of the existing 

foul and surface water sewers is provided on the plan attached at Appendix 5. 

 

3.2 The surface water sewer borders the western boundary of the application site and 

outfalls into Chichester Harbour.  There are two foul water sewers in the vicinity of the 

site, one bisects the application site on a broadly west/east alignment and the other is 

located within Warblington Road. 
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 Surface Water 

3.3 In accordance with SuDS principles, the proposal will initially seek to provide soakaway 

drainage to serve each plot.  However, based on the results of the infiltration testing 

previously undertaken at the site, the sub-strata is not suitable for soakaway drainage 

(see Appendix 2). 

 

3.4 In this regard, an alternative option has been considered which will provide three 

storage tanks within the site to store the surface water from the proposed units and 

carriageway (all driveways are to be permeable paving).  Each tank will discharge into 

the nearby surface water sewer.  The discharge rate will be controlled via a hydro-

brake, and will be limited to 10.9 l/s, as per the calculated Qbar figure (see paragraph 

2.3).   The total storage capacity has been calculated using the MicroDrainage software 

for the 1 in 100 year, + 40% allowance for climate change, storm event.  The indicative 
surface water drainage strategy is provided at Appendix 6 and the accompanying 

MicroDrainage analysis is at Appendix 7, which shows no risk of flooding during the 

modelled storm events.   

 

3.5 As stated previously, it will be ensured that the Finished Floor Level (FFL) of the 

proposed dwellings, and level of the access road, will be a minimum of 4.5m AOD, and 

above the 2115 estimated flood level.  Flood resistant construction can prevent entry 

of water or minimise the amount that may enter a building where there is short duration 

flooding outside with water depths of 0.6 metres or less.  This form of construction 

should be used with caution and accompanied by resilience measures, as effective 

flood exclusion may depend on occupiers ensuring some elements, such as barriers 

to doorways, are put in place and maintained in a good state.  Examples of flood 

resistance measures include flood doors and windows; and non-return valves fitted on 
drain/pipes.   

 

3.6 In accordance with Planning Practice Guidance, the proposed buildings should be 

designed and constructed with flood resilience measures in mind, thus reducing the 

impact in the unikely event that flood water enters the proposed buildings, to ensure 

no permanent damage is caused, structural integrity is maintained and drying and 

cleaning is easier.  In this regard, the proposed dwellings will be designed in 

accordance with the Communities and Local Government document entitled, 

Improving the Flood Performance of New Buildings - Flood Resilient Construction.  

Examples of flood resilience measure include raised electrical sockets; sump and 
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pump systems; and using water resistant materials in kitchens and bathrooms.   

 

 Foul Water 

3.7 With regards to the foul water strategy, it is proposed that plots 5 and 6 will connect to 

the existing foul water sewer within Warblington Road, and the remainder (plots 1-4 

and plot 7) will connect to the foul water sewer that bisects the site.  The foul strategy 

is shown on the plan at Appendix 6.   

 

 Maintenance and Management 

3.8 The continued management and maintenance of the drainage system will be essential 

in ensuring the continued protection of the development from the surface water 

flooding. 

 
3.9 Visual inspection of the drainage network and outfalls should be undertaken on a 

regular basis to identify any siltation/blockage/disrepair of the drainage network and 

attenuation facilities. 

 

3.10 A surface water management system therefore needs to be drawn up as part of any 

planning consent that is issued for the site. 

 

 

4.0 SUMMARY AND CONCLUSIONS 
 

4.1 Bellamy Roberts LLP has been retained by Mr. Charles Glanville to undertake a Flood 

Risk Assessment (FRA) in support of a planning application for a residential 

development comprising 7 units on land south of Warblington Road, Emsworth. 

 

4.2 Environment Agency mapping has been reviewed and it has been determined that the 

site lies wholly within Flood Zone 1, and no risk of flooding from sources such as 

surface water and rivers. 

 

4.3 Due to the topography of the application site, part of the proposed built development 

falls within the estimated future tidal flood risk area for 2115.  In this regard, floor levels 

of the southernmost properties, and the access road, will be designed to be above the 

2115 estimated flood level of 4.5m AOD. 
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4.4 Surface water storage tanks will be provided to serve the proposed dwellings and 

access road.  Each tank will discharge into the nearby surface water sewer and the 

discharge rate will be controlled via a hydro-brake, limited to the calculated Qbar figure 

of 10.9l/s. 

 

4.5 With regards to the foul water strategy, it is proposed that the northernmost plots will 

connect to the existing foul water sewer within Warblington Road, and the remaining 

plots will connect to the foul water sewer that bisects the site. 
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Environment Agency 

Guildbourne House Chatsworth Road, Worthing, West Sussex, BN11 1LD. 
Customer services line: 03708 506 506 
www.gov.uk/environment-agency 

Cont/d.. 

 
 
 
 
 
 
 
 
Havant Borough Council 
Development Control 
Civic Offices Civic Centre Road 
Havant 
Hampshire 
PO9 2AX 
 
 
 
 

 
 
Our ref: HA/2019/121470/01-L01 
Your ref: APP/19/00623 
 
Date:  30 July 2019 
 
 

 
Dear Sir/Madam 
 
RETAIN THE EXISTING 'FOWLEY COTTAGE' DWELLING AND CONSTRUCTION 
OF 6NO. 5 BED DETACHED DWELLINGS, TWO ON THE WARBLINGTON ROAD 
FRONTAGE AND FOUR TO THE REAR GARDEN AREA. ACCESS TO PLOT 5 TO 
BE TAKEN OFF WARBLINGTON ROAD, ACCESS TO PLOTS 1-4 AND 6 TO BE 
TAKEN OFF CURLEW CLOSE   FOWLEY COTTAGE, 46 WARBLINGTON ROAD, 
EMSWORTH, PO10 7HH        
 
Thank you for the consultation on the above application, please quote our reference on 
all correspondence. 
 
We have reviewed the information as submitted and have the following comments. 
 
Environment Agency position 
In the absence of an acceptable flood risk assessment (FRA) we object to this 
application and recommend that planning permission is refused. 
 
Reason 
The submitted FRA does not comply with the requirements for site-specific flood risk 
assessments, as set out in paragraphs 30 to 32 of the Flood Risk and Coastal Change 
section of the planning practice guidance.  
 
The FRA does not therefore adequately assess the flood risks posed by the 
development. In particular, the FRA fails to: 
 

• take the impacts of climate change into account adequately. Flood risk mitigation 
measures to address flood risk for the lifetime of the development included in the 
design are inadequate because they will not make the development resilient to 
the flood levels for 2115 of 4.5mAOD as stated in paragraph 1.14 of 
FLOOD_RISK_ASSESSMENT-1180237 (FRA) submitted with the application. 
Consequently the development proposes inadequate:  

http://www.gov.uk/environment-agency


  

Cont/d.. 
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o Raised finished floor levels. Paragraph 1.16 of the FRA states “In this 
regard, floor levels of the southernmost properties could be designed to be 
above the 2115 estimated flood level of 4.5m AOD” , but it does not 
specify what they will actually be. The drawing in Appendix 6 titled “Foul 
and Surface Water Drainage Strategy” shows the 2 southern most 
properties as having finished flood levels (FFL) of 4.2mAOD and 
4.1mAOD which are both below the expected 2115 flood level of 
4.5mAOD. 
 

• consider the requirement for flood emergency planning including flood warning 
and evacuation of people for a range of flooding events up to and including the 
extreme event  

o Safe access and egress routes 
 

• consider how a range of flooding events (including extreme events) will affect 
people and property  

o Resistance and resilience measures 
 

Overcoming our objection 
To overcome our objection, the applicant should submit a revised FRA which addresses 
the points highlighted above. 
 
Advice to Applicant 
Finished floor levels (FFL) 
The FRA needs to ensure that built development proposals incorporate adequate flood 
risk mitigation up to the design flood level for 2115 of 4.5mAOD (as stated in the FRA). 
The following government website will assist the applicant in determining the adequate 
freeboard for the development (this includes coastal, estuarine and tidal) : 
https://www.gov.uk/government/publications/accounting-for-residual-uncertainty-an-
update-to-the-fluvial-freeboard-guide 
Safe access and egress 
The application needs to demonstrate that occupants can remain safe for the lifetime of 
the development when allowances for climate change are taken into consideration. 
There needs to be sufficient flood risk mitigation up to the design flood level and/or 
specified arrangements for safe access and egress. 
Flood resistance and resilience 
We strongly recommend the use of flood resistance and resilience measures if 
appropriate. Physical barriers, raised electrical fittings and special construction 
materials are just some of the ways you can help reduce flood damage. 
Revised FRA 
If this cannot be achieved, we are likely to maintain our objection. Please re-consult us 
on any revised FRA submitted and we’ll respond within 21 days of receiving it. 
 
Environmental permit 
Planning permission does not remove the requirement for an Environmental Permit. The 
Environmental Permitting (England and Wales) Regulations 2016 require a permit to be 
obtained for any activities which will take place: 

• on or within 8 metres of a main river (16 metres if tidal) 
• on or within 8 metres of a flood defence structure or culvert (16 metres if tidal) 
• on or within 16 metres of a sea defence 
• involving quarrying or excavation within 16 metres of any main river, flood 

defence (including a remote defence) or culvert 

https://www.gov.uk/government/publications/accounting-for-residual-uncertainty-an-update-to-the-fluvial-freeboard-guide
https://www.gov.uk/government/publications/accounting-for-residual-uncertainty-an-update-to-the-fluvial-freeboard-guide
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• in a floodplain more than 8 metres from the river bank, culvert or flood defence 
structure (16 metres if it’s a tidal main river) and you don’t already have planning 
permission. 

For further guidance please visit https://www.gov.uk/guidance/flood-risk-activities-
environmental-permits or contact our National Customer Contact Centre on 03702 422 
549. The applicant should not assume that a permit will automatically be forthcoming 
once planning permission has been granted, and we advise them to consult with us at 
the earliest opportunity. 
  
Please do not hesitate to contact me on the number below should you have any queries 
on the above information.  
 
 
Yours faithfully 
 
 
Mrs Sophie Brown 
Sustainable Places Planning Advisor 
 
Direct dial 02030 257250 
Direct e-mail planningSSD@environment-agency.gov.uk 
 
 
 

https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
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Ground and Water Limited 
Unit 2 

The Long Barn, Norton Farm 
Selborne Road 

Selborne, Alton 
Hampshire 
GU34 3NB 

 
Tel: 0333 600 1221 

E-mail: enquiries@groundandwater.co.uk 

CLIENT Charles Glanville c/o Re-Format Limited 
SITE ADDRESS Fowley Cottage, 46 Warblington Road, Emsworth, Hampshire PO10 7HD 
REPORT REFERENCE GWPR1704 
ENGINEER  Joshua Laite, Ground and Water Limited 
INVESTIGATION 
LOCATIONS 

Please see Figure 1 attached. Site works were undertaken on 20
th

 June 2016 and comprised the excavation of six 
trial pits (TP1-TP6) with soakaway testing in accordance with the principles of BRE365 in TP1-TP3 and TP5-TP6.  

GROUND CONDITIONS 
ENCOUNTERED 

Summary of Strata Encountered (TP1-TP6) 

Strata 
Depth 

Encountered 
(m bgl) 

Thickness (m) 

TOPSOIL: Mid brown silty sandy gravelly clay. Sand is fine grained. 
Gravel is rare to occasional, sub-angular to sub-rounded, fine to 
coarse flint.  

GL 0.15 – 0.30  

MADE GROUND (TP6): Light brown silty sandy gravelly clay. Sand is 
fine to medium grained. Gravel is fine to abundant, fine to coarse, 
angular to sub-rounded flints, chalk and bricks.  

0.20  0.60 

RIVER TERRACE DEPOSITS: Mottled light / mid brown / orange, silty 
sandy gravelly CLAY. Sand is fine grained. Gravel is rare to 
occasional, fine to medium, sub-angular to sub-rounded flint.  

0.15 – 0.30 0.90 – 1.55 

RIVER TERRACE DEPOSITS: Mottled light / mid brown / orange silty 
sandy gravelly CLAY. Sand is fine to medium grained. Gravel is 
abundant, fine to coarse, sub-rounded to sub-angular flints and 
chalk.  

0.80 – 1.70  0.90 - 2.90 

RIVER TERRACE DEPOSITS (TP1 and TP4): Light brown / off white 
sandy gravelly CLAY. Sand is fine to coarse grained. Gravel is 
abundant, fine to medium, sub-angular to sub-rounded, flint and 
chalk.  

2.90 - 3.90 0.20 – 0.40 

LEWES NODULAR CHALK FORMATION (TP3): Structureless CHALK 
composed of cream gravelly sandy SILT. Gravel are moderately 
weak, high density, white and sub-angular. Locally white / light 
brown with a trace of light brown clay.  

2.40 0.60 

 

 

ROOTS Roots were noted between 0.70 - 1.80m bgl.   
GROUNDWATER Groundwater was not encountered during this investigation.   

mailto:enquiries@groundandwater.co.uk
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INFILTRATION 
RATE 
 
 
 
 
 

Soakaway tests, in accordance with the principles of BRE365, were undertaken at depths from 3.10m bgl – 4.30m  
bgl (TP1, TP3, TP5 and TP6) within the soils of the 1

st
 River Terrace Deposits, comprising a silty sandy gravelly clay.    

 
No infiltration was recorded and therefore soakaways constructed within the soils of the 1

st
 River Terraced Deposits 

are not likely to perform to a satisfactory standard. 
 

Soakaway Testing (TP1, TP2, TP5 and TP6) 

Trial Hole 
Starting Depth  

(m bgl) 
Final Depth 

(m bgl) 
Time Elapsed 

(mins) 
Infiltration Rate 

(m/sec) 

TP1 2.50 2.49 125  0 

TP2 2.03 2.01 156  0 

TP5 1.82  1.80 154 0 

TP6 2.10  2.20 190  0 

 
A soakaway test, in accordance with the principles of BRE365, was undertaken at a depth of 3.00m bg in TP3 within 
the soils of the Lewes Nodular Chalk Formation, comprising a cream gravelly sandy SILT. No infiltration was noted 
and therefore the soils of the Lewes Nodular Chalk Formation are also not likely to perform to a satisfactory 
standard. 
 

Soakaway Testing (TP3) 

Trial Hole Starting Depth Final Depth Time Elapsed Infiltration Rate 

TP3 1.10m bgl 1.10m bgl 116 min 0 m/sec 

 
The site was located within a Secondary A Aquifer relating to superficial deposits of the River Terrace Deposits, 
beneath a Principal Aquifer comprising the bedrock deposits of Lewes Nodular Chalk Formation is present. 
 
Examination of the Environment Agency records showed that the site was not located within a Groundwater Source 
Protection Zone as classified in the Policy and Practice for the Protection of Groundwater. 
 
Consultation with the Environment Agency must be sought regarding any use that may have an impact on 
groundwater resources. 

ANTICIPATED 
VOLUME CHANGE 
POTENTIAL 

RIVER TERRACE DEPOSITS: Likely to have moderate to high volume change potential. 
LEWES NODULAR CHALK FORMATION:  Likely to have no volume change potential. 
All in accordance with NHBC Standards Chapter 4.2 and BRE240. Subject to confirmation of results of geotechnical 
classification testing. 

FOUNDATION 
RECOMMENDATIO
NS 

At the time of reporting, June 2016, it is our understanding that the proposed development will incorporate the 
retention of the existing property and construction of 6No. detached properties with gardens in the surrounding 
grounds. Ancillary structures, such as site access, parking areas and private gardens will also be formed. 
 
Foundations must not be placed within cohesive root penetrated and/or desiccated soils and the influence of the 
trees surrounding the site must be taken into account. The base of foundation excavations must extend at least 
300mm into non-root penetrated soils. Should trees be removed from footprint of proposed development then a 
piled foundation should be considered. 
 
Roots were generally noted ranging between 0.70 - 1.80m bgl, foundations minimum foundations depths rare likely 
to range from 1.00 - 2.10m bgl into the River Terrace Deposits.  
 
Foundations constructed on the River Terrace Deposits at 1.00m bgl can be designed based on a presumed safe 
bearing capacity of 75kN/m

2
, increasing to 100kN/m

2
 at 2.10m bgl. This is based on trial hole records, inspection of 

samples recovered, geotechnical laboratory results, and referral to BS 8004:1986, Code of Practice for Foundations, 
the results of the insitu testing, and based on a 5m long by 1.0m wide foundation and a maximum settlement of 
~25mm. 
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Given that the cohesive soils of the 1
st

 River Terrace Deposits are likely to have a volume change potential in 
accordance with BRE Digest 240 and NHBC Chapter 4.2, a suspended slab should be considered. The volume change 
potential of the shallow surface soils must be taken into account in final design (underfloor void 
diameter/compressible material/void formers etc). 

  
 

This preliminary information may be subject to amendment in the final report and no liability can be accepted for 
any actions based on this preliminary information. 
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Samples & In Situ Testing
Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client:

Dimensions:
Level:
Co-ords:Project No.

Trialpit No

Scale

Logged By

Remarks:

Date

Type Results

Groundwater:

Depth

Fowley Cottage
46 Warblington Road, Emsworth, Hampshire PO10
7HD

Charles Glanville c/o Re-Format Ltd

Roots noted to 1.80m bgl.

No groundwater encountered.

GWPR1704

Ground and Water Ltd
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TOPSOIL: Mid brown silty sandy gravelly clay.  Sand is fine grained.
Gravel is rare to occasional, sub-angular to sub-rounded, fine to coarse
flint.

RIVER TERRACE DEPOSITS: Mottled light/mid brown/orange silty sandy gravelly
CLAY.  Sand is fine grained.  Gravel is rare to occasional, fine to
medium, sub-angular to  sub-rounded flint.

RIVER TERRACE DEPOSITS: Mottled light brown/orange silty sandy gravelly
CLAY.  Sand is fine to medium grained.  Gravel is abundant, fine,
sub-angular to sub-rounded flint and chalk fragments.

RIVER TERRACE DEPOSITS: Mottled light brown/grey/orange silty sandy
gravelly CLAY.  Sand is fine grained.  Gravel is abundant, fine,
sub-angular to sub-rounded chalk fragments.

RIVER TERRACE DEPOSITS: Light brown/off white sandy gravelly CLAY.  Sand is
fine to coarse grained.  Gravel is abundant, fine to medium, sub-angular
to sub-rounded flint and chalk.

Trialpit Complete at 4.30 m
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Sheet 1 of 1



Samples & In Situ Testing
Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client:

Dimensions:
Level:
Co-ords:Project No.

Trialpit No

Scale

Logged By

Remarks:

Date

Type Results

Groundwater:

Depth

Fowley Cottage
46 Warblington Road, Emsworth, Hampshire PO10
7HD

Charles Glanville c/o Re-Format Ltd

Roots noted to 0.80m bgl

No groundwater encountered.

GWPR1704

Ground and Water Ltd
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TOPSOIL: Mid brown silty sandy gravelly clay.  Sand is fine grained.
Gravel is rare, sub-angular to sub-rounded, fine to coarse flint.

RIVER TERRACE DEPOSITS: Mottled light brown/orange silty sandy gravelly
CLAY.  Sand is fine grained.  Gravel is rare, fine to medium, sub-angular
to sub-rounded flint.

RIVER TERRACE DEPOSITS: Mottled light brown/orange silty sandy gravelly
CLAY.  Sand is fine to medium grained.  Gravel is abundant, fine,
sub-angular to sub-rounded flint and chalk.

RIVER TERRACE DEPOSITS: Light brown/orange/grey silty sandy gravelly CLAY.
Sand is fine grained.  Gravel is abundant, fine to medium, sub-angular to
sub-rounded flint and chalk.

Trialpit Complete at 3.40 m
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Samples & In Situ Testing
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Depth Level Legend(m) (m AOD) Stratum Description

Project Name
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Client:

Dimensions:
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Co-ords:Project No.
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Remarks:

Date

Type Results

Groundwater:

Depth

Fowley Cottage
46 Warblington Road, Emsworth, Hampshire PO10
7HD

Charles Glanville c/o Re-Format Ltd

Roots noted to 0.70m bgl.

No groundwater encountered.

GWPR1704

Ground and Water Ltd
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TOPSOIL: Mid brown silty sandy gravelly clay.  Sand is fine grained.
Gravel is rare to occasional, fine to coarse, sub-angular to sub-rounded
flint.

RIVER TERRACE DEPOSITS: Light brown/orange silty sandy gravelly CLAY.  Sand
is fine grained.  Gravel is rare, fine to medium, sub-angular to
sub-rounded flint.

RIVER TERRACE DEPOSITS: Mottled light brown/orange silty sandy gravelly
CLAY.  Sand is fine to medium grained.  Gravel is abundant, fine,
sub-angular to sub-rounded flint and chalk.

RIVER TERRACE DEPOSITS: Light brown/orange/grey silty sandy gravelly CLAY.
Sand is fine to coarse grained.  Gravel is abundant, fine to coarse,
sub-angular to sub-rounded flint and chalk.

LEWES NODULAR CHALK FORMATION: Structureless CHALK composed of cream
gravelly sandy SILT.  Gravels are moderately weak, high density, white and
sub-angular.  Locally white/light brown with a trace of light brown clay.

Trialpit Complete at 3.00 m
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Groundwater:
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Fowley Cottage
46 Warblington Road, Emsworth, Hampshire PO10
7HD

Charles Glanville c/o Re-Format Ltd

Roots noted to 1.00m bgl.

No groundwater encountered.
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TOPSOIL: Mid brown silty sandy gravelly clay.  Sand is fine grained.
Gravel is rare, fine to coarse, sub-angular to sub-rounded flint.

RIVER TERRACE DEPOSITS: Light brown/mid-brown/orange silty sandy gravelly
CLAY.  Sand is fine grained.  Gravel is rare to occasional, fine to medium,
sub-angular to sub-rounded flint.

RIVER TERRACE DEPOSITS: Light brown/orange silty sandy gravelly CLAY.  Sand
is fine to medium grained.  Gravel is abundant, fine, sub-angular to
sub-rounded flint and chalk.

RIVER TERRACE DEPOSITS: Light brown/orange silty sandy gravelly CLAY.  Sand
is fine grained.  Gravel is abundant, fine to coarse, flint and chalk.

RIVER TERRACE DEPOSITS: Light grey/off white sandy gravelly CLAY.  Sand is
fine to coarse grained.  Gravel is abundant, sub-angular to sub-rounded,
fine to coarse flint and chalk.

Trialpit Complete at 3.10 m
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Samples & In Situ Testing
Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client:

Dimensions:
Level:
Co-ords:Project No.

Trialpit No

Scale

Logged By

Remarks:

Date

Type Results

Groundwater:

Depth

Fowley Cottage
46 Warblington Road, Emsworth, Hampshire PO10
7HD

Charles Glanville c/o Re-Format Ltd

Roots to 1.30m bgl.

No groundwater encountered.

GWPR1704

Ground and Water Ltd

3.90m

-
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-

-

JL

TP5
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TOPSOIL: Mid brown silty sandy gravelly clay.  Sand is fine grained. Gravel
is rare, fine to medium, sub-angular to sub-rounded flint.

RIVER TERRACE DEPOSITS: Mid brown/orange silty sandy gravelly CLAY.  Sand
is fine grained.  Gravel is rare, fine to medium, sub-angular to
sub-rounded flint.

RIVER TERRACE DEPOSITS: Light brown/orange/grey silty sandy gravelly CLAY.
Sand is fine to medium grained.  Gravel is abundant, fine to coarse,
sub-angular to sub-rounded flint and chalk.  Coarse chalk fragments noted
from 2.40m bgl.

Trialpit Complete at 3.90 m
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Sheet 1 of 1



Samples & In Situ Testing
Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client:

Dimensions:
Level:
Co-ords:Project No.

Trialpit No

Scale

Logged By

Remarks:

Date

Type Results

Groundwater:

Depth

Fowley Cottage
46 Warblington Road, Emsworth, Hampshire PO10
7HD

Charles Glanville c/o Re-Format Ltd

Roots noted to 1.80m bgl.

No groundwater encountered.

GWPR1704

Ground and Water Ltd

3.70m

-
-

-

-

JL

TP6

20/06/2016
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TOPSOIL: Mid to dark brown silty sandy gravelly clay.  Sand is fine
grained.  Gravel is rare, fine to coarse, sub-angular to sub-rounded flint.

MADE GROUND: Light brown silty sandy gravelly clay.  Sand is fine to medium
grained.  Gravel is fine to abundant, angular to sub-rounded, fine to
coarse flint, chalk and brick.

RIVER TERRACE DEPOSITS: Mottled light brown/orange silty sandy gravelly
CLAY.  Sand is fine to medium grained.  Gravel is abundant, fine to medium,
sub-angular to sub-rounded flint and chalk.

RIVER TERRACE DEPOSITS: Mottled light brown/orange silty sandy gravelly
CLAY.  Sand is fine grained.  Gravel is abundant, sub-angular to
sub-rounded, fine to medium chalk and flint.

Trialpit Complete at 3.70 m
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Bellamy Roberts Page 1

Clover House

Western Lane

Odiham  Hants  RG29 1TU

Date 14/01/2020 12:33 Designed by jasonbrown

File Checked by

XP Solutions Source Control 2015.1

ICP SUDS Mean Annual Flood

©1982-2015 XP Solutions

Input

Return Period (years) 100 Soil 0.400
Area (ha) 1.000 Urban 0.000
SAAR (mm) 700 Region Number Region 7

Results l/s

QBAR Rural 3.4
QBAR Urban 3.4

Q100 years 10.9

Q1 year 2.9
Q30 years 7.7
Q100 years 10.9
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Southern Water Southern House Capstone Road Chatham Kent ME5 7QA     www.southernwater.co.uk   
 
Southern Water Services Ltd    Registered Office: Southern House Yeoman Road Worthing BN13 3NX   Registered in England No. 2366670 

   

 Your ref 
 
Our ref 
 
Date 
 
Contact 

 
 
 
 
 
 
searches@southernwater.co.uk 

Tel  0845 272 0845 
       0330 303 0276 
Fax 01634 844514 

Attention:   
 
Dear Customer 

  

 
Re:  
 
Location:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Atkins Global
The Hub, 500
Park Avenue
Bristol
BS32 4RZ

54886

245484

22 May 2017

Andrew Aitken

Provision of public sewer record extract

Site surrounding Warblington Road, Emsworth, PO10 7HD

Thank you for your order regarding the provision of extracts of our sewer and/or water main
records. Please find enclosed the extracts from Southern Water’s records for the above
location.

We confirm payment of your fee in the sum of £49.92 and enclose a VAT receipt for your
records.

Customers should be aware that there are areas within our region in which there are neither
sewers nor water mains. Similarly, whilst the enclosed extract may indicate the approximate
location of our apparatus in the area of interest, it should not be relied upon as showing that
further infrastructure does not exist and may subsequently be found following site
investigation. Actual positions of the disclosed (and any undisclosed) infrastructure should
therefore be determined on site, because Southern Water does not accept any responsibility
for inaccuracy or omission regarding the enclosed plan. Accordingly it should not be
considered to be a definitive document.

Should you require any further assistance regarding this matter, please contact the
LandSearch team.

Yours faithfully

LandSearch

mailto:searches@southernwater.co.uk
BHAS7469
New Stamp
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Premier Coastal Properties Ltd.

Warblington Road, Emsworth
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Bellamy Roberts Page 1
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 1
Date 20/05/2020 Designed by JCB
File 100YRS ST1.SRCX Checked by MT
XP Solutions Source Control 2017.1

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 5.022 0.522 2.6 14.6 O K
30 min Summer 5.159 0.659 2.9 18.5 O K
60 min Summer 5.249 0.749 3.1 21.0 O K

120 min Summer 5.286 0.786 3.1 22.0 O K
180 min Summer 5.272 0.772 3.1 21.6 O K
240 min Summer 5.241 0.741 3.0 20.7 O K
360 min Summer 5.174 0.674 2.9 18.9 O K
480 min Summer 5.114 0.614 2.8 17.2 O K
600 min Summer 5.059 0.559 2.7 15.7 O K
720 min Summer 5.011 0.511 2.6 14.3 O K
960 min Summer 4.931 0.431 2.4 12.1 O K

1440 min Summer 4.816 0.316 2.1 8.8 O K
2160 min Summer 4.711 0.211 1.7 5.9 O K
2880 min Summer 4.650 0.150 1.5 4.2 O K
4320 min Summer 4.582 0.082 1.2 2.3 O K
5760 min Summer 4.561 0.061 1.0 1.7 O K
7200 min Summer 4.552 0.052 0.8 1.5 O K
8640 min Summer 4.546 0.046 0.7 1.3 O K

10080 min Summer 4.543 0.043 0.6 1.2 O K
15 min Winter 5.089 0.589 2.7 16.5 O K
30 min Winter 5.248 0.748 3.1 20.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 126.074 0.0 16.3 17
30 min Summer 84.745 0.0 21.9 31
60 min Summer 54.368 0.0 28.1 54

120 min Summer 33.674 0.0 34.8 86
180 min Summer 25.065 0.0 38.9 122
240 min Summer 20.180 0.0 41.8 156
360 min Summer 14.839 0.0 46.1 224
480 min Summer 11.923 0.0 49.3 290
600 min Summer 10.054 0.0 52.0 354
720 min Summer 8.741 0.0 54.3 418
960 min Summer 7.003 0.0 58.0 540

1440 min Summer 5.114 0.0 63.5 780
2160 min Summer 3.727 0.0 69.4 1144
2880 min Summer 2.973 0.0 73.8 1500
4320 min Summer 2.159 0.0 80.4 2204
5760 min Summer 1.718 0.0 85.3 2936
7200 min Summer 1.438 0.0 89.3 3672
8640 min Summer 1.245 0.0 92.8 4320

10080 min Summer 1.102 0.0 95.8 5120
15 min Winter 126.074 0.0 18.2 17
30 min Winter 84.745 0.0 24.5 31



Bellamy Roberts Page 2
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 1
Date 20/05/2020 Designed by JCB
File 100YRS ST1.SRCX Checked by MT
XP Solutions Source Control 2017.1

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 5.357 0.857 3.3 24.0 O K
120 min Winter 5.390 0.890 3.3 24.9 O K
180 min Winter 5.363 0.863 3.3 24.2 O K
240 min Winter 5.315 0.815 3.2 22.8 O K
360 min Winter 5.214 0.714 3.0 20.0 O K
480 min Winter 5.125 0.625 2.8 17.5 O K
600 min Winter 5.048 0.548 2.7 15.3 O K
720 min Winter 4.982 0.482 2.5 13.5 O K
960 min Winter 4.878 0.378 2.2 10.6 O K

1440 min Winter 4.744 0.244 1.8 6.8 O K
2160 min Winter 4.641 0.141 1.4 3.9 O K
2880 min Winter 4.587 0.087 1.2 2.4 O K
4320 min Winter 4.556 0.056 0.9 1.6 O K
5760 min Winter 4.546 0.046 0.7 1.3 O K
7200 min Winter 4.541 0.041 0.6 1.1 O K
8640 min Winter 4.537 0.037 0.5 1.0 O K

10080 min Winter 4.535 0.035 0.5 1.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 54.368 0.0 31.5 58
120 min Winter 33.674 0.0 39.0 92
180 min Winter 25.065 0.0 43.6 130
240 min Winter 20.180 0.0 46.8 168
360 min Winter 14.839 0.0 51.6 240
480 min Winter 11.923 0.0 55.3 308
600 min Winter 10.054 0.0 58.3 374
720 min Winter 8.741 0.0 60.8 438
960 min Winter 7.003 0.0 64.9 560

1440 min Winter 5.114 0.0 71.1 806
2160 min Winter 3.727 0.0 77.7 1148
2880 min Winter 2.973 0.0 82.7 1528
4320 min Winter 2.159 0.0 90.1 2204
5760 min Winter 1.718 0.0 95.6 2928
7200 min Winter 1.438 0.0 100.0 3544
8640 min Winter 1.245 0.0 103.9 4296

10080 min Winter 1.102 0.0 107.3 5056



Bellamy Roberts Page 3
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 1
Date 20/05/2020 Designed by JCB
File 100YRS ST1.SRCX Checked by MT
XP Solutions Source Control 2017.1

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.200 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.069

Time
From:

(mins)
To:

Area
(ha)

0 4 0.069



Bellamy Roberts Page 4
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 1
Date 20/05/2020 Designed by JCB
File 100YRS ST1.SRCX Checked by MT
XP Solutions Source Control 2017.1

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 6.500

Tank or Pond Structure

Invert Level (m) 4.500

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 28.0 1.000 28.0 1.100 0.0 2.000 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SCU-0058-3500-1000-3500
Design Head (m) 1.000

Design Flow (l/s) 3.5
Flush-Flo™ Calculated
Objective Linear discharge profile

Application Surface
Sump Available Yes
Diameter (mm) 58

Invert Level (m) 4.500
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 3.5
Flush-Flo™ 0.078 1.2
Kick-Flo® 0.086 1.2

Mean Flow over Head Range - 2.4

The hydrological calculations have been based on the Head/Discharge relationship for
the Hydro-Brake® Optimum as specified.  Should another type of control device other
than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.2 1.200 3.8 3.000 5.9 7.000 8.8
0.200 1.7 1.400 4.1 3.500 6.3 7.500 9.1
0.300 2.0 1.600 4.4 4.000 6.7 8.000 9.3
0.400 2.3 1.800 4.6 4.500 7.1 8.500 9.6
0.500 2.5 2.000 4.8 5.000 7.5 9.000 9.9
0.600 2.8 2.200 5.1 5.500 7.8 9.500 10.1
0.800 3.2 2.400 5.3 6.000 8.1
1.000 3.5 2.600 5.5 6.500 8.5



Bellamy Roberts Page 1
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 2
Date 20/05/2020 Designed by JCB
File 100YRS ST2.SRCX Checked by MT
XP Solutions Source Control 2017.1

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 3.386 0.586 2.7 11.7 O K
30 min Summer 3.525 0.725 3.0 14.5 O K
60 min Summer 3.608 0.808 3.2 16.2 O K

120 min Summer 3.627 0.827 3.2 16.5 O K
180 min Summer 3.594 0.794 3.1 15.9 O K
240 min Summer 3.547 0.747 3.1 14.9 O K
360 min Summer 3.458 0.658 2.9 13.2 O K
480 min Summer 3.383 0.583 2.7 11.7 O K
600 min Summer 3.318 0.518 2.6 10.4 O K
720 min Summer 3.263 0.463 2.5 9.3 O K
960 min Summer 3.175 0.375 2.2 7.5 O K

1440 min Summer 3.059 0.259 1.9 5.2 O K
2160 min Summer 2.962 0.162 1.5 3.2 O K
2880 min Summer 2.909 0.109 1.3 2.2 O K
4320 min Summer 2.864 0.064 1.0 1.3 O K
5760 min Summer 2.851 0.051 0.8 1.0 O K
7200 min Summer 2.845 0.045 0.7 0.9 O K
8640 min Summer 2.841 0.041 0.6 0.8 O K

10080 min Summer 2.838 0.038 0.5 0.8 O K
15 min Winter 3.463 0.663 2.9 13.3 O K
30 min Winter 3.626 0.826 3.2 16.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 126.074 0.0 13.5 17
30 min Summer 84.745 0.0 18.1 31
60 min Summer 54.368 0.0 23.2 48

120 min Summer 33.674 0.0 28.8 82
180 min Summer 25.065 0.0 32.1 118
240 min Summer 20.180 0.0 34.5 152
360 min Summer 14.839 0.0 38.1 218
480 min Summer 11.923 0.0 40.8 282
600 min Summer 10.054 0.0 43.0 344
720 min Summer 8.741 0.0 44.8 406
960 min Summer 7.003 0.0 47.9 528

1440 min Summer 5.114 0.0 52.5 766
2160 min Summer 3.727 0.0 57.3 1124
2880 min Summer 2.973 0.0 61.0 1472
4320 min Summer 2.159 0.0 66.4 2200
5760 min Summer 1.718 0.0 70.5 2936
7200 min Summer 1.438 0.0 73.8 3608
8640 min Summer 1.245 0.0 76.6 4360

10080 min Summer 1.102 0.0 79.1 5080
15 min Winter 126.074 0.0 15.1 17
30 min Winter 84.745 0.0 20.3 30



Bellamy Roberts Page 2
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 2
Date 20/05/2020 Designed by JCB
File 100YRS ST2.SRCX Checked by MT
XP Solutions Source Control 2017.1

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 3.719 0.919 3.4 18.4 O K
120 min Winter 3.729 0.929 3.4 18.6 O K
180 min Winter 3.673 0.873 3.3 17.5 O K
240 min Winter 3.600 0.800 3.2 16.0 O K
360 min Winter 3.469 0.669 2.9 13.4 O K
480 min Winter 3.363 0.563 2.7 11.3 O K
600 min Winter 3.276 0.476 2.5 9.5 O K
720 min Winter 3.206 0.406 2.3 8.1 O K
960 min Winter 3.102 0.302 2.0 6.0 O K

1440 min Winter 2.980 0.180 1.6 3.6 O K
2160 min Winter 2.896 0.096 1.2 1.9 O K
2880 min Winter 2.864 0.064 1.0 1.3 O K
4320 min Winter 2.848 0.048 0.7 1.0 O K
5760 min Winter 2.841 0.041 0.6 0.8 O K
7200 min Winter 2.836 0.036 0.5 0.7 O K
8640 min Winter 2.833 0.033 0.4 0.7 O K

10080 min Winter 2.831 0.031 0.4 0.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 54.368 0.0 26.0 52
120 min Winter 33.674 0.0 32.2 90
180 min Winter 25.065 0.0 36.0 126
240 min Winter 20.180 0.0 38.6 162
360 min Winter 14.839 0.0 42.6 230
480 min Winter 11.923 0.0 45.7 296
600 min Winter 10.054 0.0 48.1 360
720 min Winter 8.741 0.0 50.2 422
960 min Winter 7.003 0.0 53.6 542

1440 min Winter 5.114 0.0 58.8 780
2160 min Winter 3.727 0.0 64.2 1144
2880 min Winter 2.973 0.0 68.3 1468
4320 min Winter 2.159 0.0 74.4 2192
5760 min Winter 1.718 0.0 79.0 2880
7200 min Winter 1.438 0.0 82.6 3560
8640 min Winter 1.245 0.0 85.8 4384

10080 min Winter 1.102 0.0 88.6 5136



Bellamy Roberts Page 3
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 2
Date 20/05/2020 Designed by JCB
File 100YRS ST2.SRCX Checked by MT
XP Solutions Source Control 2017.1

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.200 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.057

Time
From:

(mins)
To:

Area
(ha)

0 4 0.057



Bellamy Roberts Page 4
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 2
Date 20/05/2020 Designed by JCB
File 100YRS ST2.SRCX Checked by MT
XP Solutions Source Control 2017.1

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 4.800

Tank or Pond Structure

Invert Level (m) 2.800

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 20.0 1.000 20.0 1.100 0.0 2.000 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SCU-0058-3500-1000-3500
Design Head (m) 1.000

Design Flow (l/s) 3.5
Flush-Flo™ Calculated
Objective Linear discharge profile

Application Surface
Sump Available Yes
Diameter (mm) 58

Invert Level (m) 2.800
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 3.5
Flush-Flo™ 0.078 1.2
Kick-Flo® 0.086 1.2

Mean Flow over Head Range - 2.4

The hydrological calculations have been based on the Head/Discharge relationship for
the Hydro-Brake® Optimum as specified.  Should another type of control device other
than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.2 1.200 3.8 3.000 5.9 7.000 8.8
0.200 1.7 1.400 4.1 3.500 6.3 7.500 9.1
0.300 2.0 1.600 4.4 4.000 6.7 8.000 9.3
0.400 2.3 1.800 4.6 4.500 7.1 8.500 9.6
0.500 2.5 2.000 4.8 5.000 7.5 9.000 9.9
0.600 2.8 2.200 5.1 5.500 7.8 9.500 10.1
0.800 3.2 2.400 5.3 6.000 8.1
1.000 3.5 2.600 5.5 6.500 8.5
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 2.515 0.515 2.9 25.7 O K
30 min Summer 2.663 0.663 3.3 33.2 O K
60 min Summer 2.784 0.784 3.6 39.2 O K

120 min Summer 2.845 0.845 3.7 42.2 O K
180 min Summer 2.853 0.853 3.7 42.7 O K
240 min Summer 2.841 0.841 3.7 42.1 O K
360 min Summer 2.801 0.801 3.6 40.1 O K
480 min Summer 2.756 0.756 3.5 37.8 O K
600 min Summer 2.712 0.712 3.4 35.6 O K
720 min Summer 2.671 0.671 3.3 33.5 O K
960 min Summer 2.596 0.596 3.1 29.8 O K

1440 min Summer 2.477 0.477 2.8 23.9 O K
2160 min Summer 2.354 0.354 2.5 17.7 O K
2880 min Summer 2.271 0.271 2.2 13.6 O K
4320 min Summer 2.172 0.172 1.8 8.6 O K
5760 min Summer 2.116 0.116 1.5 5.8 O K
7200 min Summer 2.080 0.080 1.4 4.0 O K
8640 min Summer 2.068 0.068 1.2 3.4 O K

10080 min Summer 2.060 0.060 1.1 3.0 O K
15 min Winter 2.579 0.579 3.1 28.9 O K
30 min Winter 2.749 0.749 3.5 37.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 126.074 0.0 27.6 18
30 min Summer 84.745 0.0 37.1 32
60 min Summer 54.368 0.0 47.7 60

120 min Summer 33.674 0.0 59.1 98
180 min Summer 25.065 0.0 66.0 130
240 min Summer 20.180 0.0 70.8 166
360 min Summer 14.839 0.0 78.1 234
480 min Summer 11.923 0.0 83.7 302
600 min Summer 10.054 0.0 88.2 370
720 min Summer 8.741 0.0 92.0 436
960 min Summer 7.003 0.0 98.3 566

1440 min Summer 5.114 0.0 107.7 820
2160 min Summer 3.727 0.0 117.7 1188
2880 min Summer 2.973 0.0 125.2 1532
4320 min Summer 2.159 0.0 136.3 2248
5760 min Summer 1.718 0.0 144.7 2952
7200 min Summer 1.438 0.0 151.4 3672
8640 min Summer 1.245 0.0 157.3 4400

10080 min Summer 1.102 0.0 162.4 5136
15 min Winter 126.074 0.0 30.9 18
30 min Winter 84.745 0.0 41.6 32
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 2.893 0.893 3.8 44.6 O K
120 min Winter 2.964 0.964 3.9 48.2 O K
180 min Winter 2.968 0.968 3.9 48.4 O K
240 min Winter 2.948 0.948 3.9 47.4 O K
360 min Winter 2.885 0.885 3.8 44.3 O K
480 min Winter 2.817 0.817 3.6 40.9 O K
600 min Winter 2.751 0.751 3.5 37.6 O K
720 min Winter 2.690 0.690 3.4 34.5 O K
960 min Winter 2.585 0.585 3.1 29.2 O K

1440 min Winter 2.427 0.427 2.7 21.4 O K
2160 min Winter 2.281 0.281 2.2 14.0 O K
2880 min Winter 2.194 0.194 1.9 9.7 O K
4320 min Winter 2.104 0.104 1.4 5.2 O K
5760 min Winter 2.068 0.068 1.2 3.4 O K
7200 min Winter 2.057 0.057 1.0 2.9 O K
8640 min Winter 2.051 0.051 0.9 2.5 O K

10080 min Winter 2.046 0.046 0.8 2.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 54.368 0.0 53.4 60
120 min Winter 33.674 0.0 66.2 112
180 min Winter 25.065 0.0 73.9 140
240 min Winter 20.180 0.0 79.3 178
360 min Winter 14.839 0.0 87.5 254
480 min Winter 11.923 0.0 93.7 326
600 min Winter 10.054 0.0 98.8 396
720 min Winter 8.741 0.0 103.1 464
960 min Winter 7.003 0.0 110.1 598

1440 min Winter 5.114 0.0 120.6 852
2160 min Winter 3.727 0.0 131.8 1212
2880 min Winter 2.973 0.0 140.2 1560
4320 min Winter 2.159 0.0 152.7 2288
5760 min Winter 1.718 0.0 162.1 2936
7200 min Winter 1.438 0.0 169.6 3648
8640 min Winter 1.245 0.0 176.2 4344

10080 min Winter 1.102 0.0 181.9 5136



Bellamy Roberts Page 3
Clover House Premier Coastal Properties Ltd
Western Lane Warblington Road, Emsworth
Odiham  Hants  RG29 1TU Storage Tank 3
Date 20/05/2020 Designed by JCB
File 100YRS ST3.SRCX Checked by MT
XP Solutions Source Control 2017.1

Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.200 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.117

Time
From:

(mins)
To:

Area
(ha)

0 4 0.117
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Model Details
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Storage is Online Cover Level (m) 4.000

Tank or Pond Structure

Invert Level (m) 2.000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 50.0 1.000 50.0 1.100 0.0 2.000 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SCU-0062-4000-1000-4000
Design Head (m) 1.000

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Linear discharge profile

Application Surface
Sump Available Yes
Diameter (mm) 62

Invert Level (m) 2.000
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 4.0
Flush-Flo™ 0.089 1.4
Kick-Flo® 0.093 1.4

Mean Flow over Head Range - 2.7

The hydrological calculations have been based on the Head/Discharge relationship for
the Hydro-Brake® Optimum as specified.  Should another type of control device other
than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.4 1.200 4.4 3.000 6.7 7.000 10.0
0.200 1.9 1.400 4.7 3.500 7.2 7.500 10.4
0.300 2.3 1.600 5.0 4.000 7.7 8.000 10.7
0.400 2.6 1.800 5.3 4.500 8.1 8.500 11.0
0.500 2.9 2.000 5.5 5.000 8.5 9.000 11.3
0.600 3.2 2.200 5.8 5.500 8.9 9.500 11.6
0.800 3.6 2.400 6.0 6.000 9.3
1.000 4.0 2.600 6.3 6.500 9.7



Partner: 
IT Roberts MCIHT 
Associate Partner: 
MJ Twinberrow BEng 
Consultant: 
GD Bellamy BSc CEng MICE 
 
Bellamy Roberts LLP (trading as 
Bellamy Roberts) is a Limited Liability 
Partnership registered in England. Reg No OC303725. Registered Office: Clover House, Western Lane, Odiham, Hampshire RG29 1TU 

 

 
 
 

Clover House 
Western Lane 
Odiham 
Hampshire 
RG29 1TU 
Tel: 01256 703355 

 

 



APPENDIX 14 
 

 

 

 











APPENDIX 15 
 

 

 

 

 












	Appendix 13- Updated Flood Risk Asessment (Version 6)  - May 2020.pdf
	1.0 INTRODUCTION
	ite Location and Features
	Site Topography
	Ground Investigation Data

	2.0 FLOOD RISK ASSESSMENT
	Flood Risk Assessment Methodology and Objectives
	Existing Greenfield Run-off Rates

	3.0 DRAINAGE STRATEGY
	Disposal of Surface and Foul Water

	4.0 SUMMARY AND CONCLUSIONS
	Appendix 4 - Qbar MD.pdf
	ICP SUDS Mean Annual Flood

	Appendix 5 - Southern Water.pdf
	Drawing2 072617_20170522_yadavsa-A3 L PLUS NP_AB (1)
	Drawing2 072600_20170522_yadavsa-A3 L PAGE2 (1)

	Appendix 6 - 5042-006.pdf
	Sheets and Views
	A3


	Appendix 7c - ST3 100yr.pdf
	Summary of Results for 100 year Return Period (+40%)
	Rainfall Details
	Time Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Optimum Outflow Control

	Appendix 7b - ST2 100yr.pdf
	Summary of Results for 100 year Return Period (+40%)
	Rainfall Details
	Time Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Optimum Outflow Control

	Appendix 7a - ST1 100yr.pdf
	Summary of Results for 100 year Return Period (+40%)
	Rainfall Details
	Time Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Optimum Outflow Control

	20.05.20-5042-ITR-FRA.5a words.pdf
	1.0 INTRODUCTION
	ite Location and Features
	Site Topography
	Ground Investigation Data

	2.0 FLOOD RISK ASSESSMENT
	Flood Risk Assessment Methodology and Objectives
	Existing Greenfield Run-off Rates

	3.0 DRAINAGE STRATEGY
	Disposal of Surface and Foul Water

	4.0 SUMMARY AND CONCLUSIONS

	20.05.20-5042-ITR-FRA.5a words.pdf
	1.0 INTRODUCTION
	Site Location and Features
	Site Topography
	Ground Investigation Data

	2.0 FLOOD RISK ASSESSMENT
	Flood Risk Assessment Methodology and Objectives
	Existing Greenfield Run-off Rates

	3.0 DRAINAGE STRATEGY
	Disposal of Surface and Foul Water

	4.0 SUMMARY AND CONCLUSIONS



