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1.0 EXECUTIVE SUMMARY 
 
 
1.1 This document reports upon an outline surface water drainage design which supports 

the development proposals for 53 residential dwellings by reducing peak off-site surface 

water flows below existing greenfield rates.  Additionally, the design will manage local 

out of bank flows from West Brook in order to reduce flood risk locally and downstream. 
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2.0 INTRODUCTION  
 
 
2.1 Archibald Shaw were commissioned by Telstar Limited to undertake a Level 2 Flood Risk 

Assessment [FRA] in accordance with the National Planning Policy Framework on the 

parcel of land shown overleaf – herein known as ‘the site’. 

 
2.1.2 The site area totals some 1.89ha approximately of which 0.24 ha is being set aside to 

manage off site flood waters from West Brook.  The site lies contiguous and north of the 

A27, and to the western end of Coldharbour Farm Road, Emsworth.  The local postcode 

is PO10 7XA.  

 
2.1.3 This report has been written in support of a planning application for a residential 

development of 53 dwellings.  

 
2.1.4 Nothing in this report confers or purports to confer on any third party, any benefit or any 

right to enforce any term of this report pursuant to the Contract [Rights of Third Parties] 

Act 1999. 

 
2.2 Terms of Reference 

 
2.2.1 This report comprises a Level 2 Flood Risk Assessment in accordance with the 

requirements and guidance of:   

 
 The National Planning Policy Framework 

 Technical Guidance to the National Planning Policy Framework 

 Flooding – Engineering Resilience, ICE: 

 Flood Risks to People – FD2321/TR2 defra 

 
2.2.2 The National Planning Policy Framework states that:  “a site specific flood risk assessment 

is required for proposals of 1 hectare (ha) or greater in Flood Zone 1; all proposals for new 

development (including minor development and change of use) in Flood Zones 2 and 3, 

or in an area within Flood Zone 1 which has critical drainage problems (as notified to the 

local planning authority by the Environment Agency), and where proposed 

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

sources of flooding”. 

 
2.2.3 The proposed development is greater than 1ha and therefore requires a FRA. 
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2.2.4 The author of this report attended a meeting with Havant Borough Council and the 

Environment Agency on 16 April 2013 in order to agree how this development may 

reduce local surface water flooding as part of the Environment Agency’s flood 

management strategy for Emsworth.  The proposal to manage West Brook out of bank 

flows within the site was accepted by the Environment Agency, and would reinforce the 

Agency’s own proposals north of the site.   

 
2.2.5 Further to the Pre-Application meeting with local Councillors and Havant Borough 

Council’s Planning Officers the author of this report gained assurance from Mr I Miller of 

the Environment Agency that the proposal to provide an on-site dry basin to manage 

out of bank flows from West Brook, and to provide independent surface water 

attenuation measures to serve the housing development would, in principle, be 

accepted by the Environment Agency.  

 

2.3 Proposed Development 

 
2.3.1 Vehicular and pedestrian access to the development would be from Coldharbour Farm 

Road to the east.  Pedestrian and cycle access to the south, beneath the A27, would be 

via an existing underpass.  

 
2.3.2 According to the Environment Agency’s flood mapping, the eastern part of the site lies 

within a medium risk of river flooding and may be categorised as lying within Flood Zone 

2.  This zone comprises land having a likely frequency of flooding between 1 in 100 and 1 

in 30 in any one year. 

 
2.3.3 The divide between the western and eastern areas may be taken as the existing hedge 

line which bisects the site.  

 
2.3.4 To the west of this flood zone lies higher land which has a very low risk of river flooding 

and may be categorised as lying in flood zone 1.  This zone comprises land having less 

than 1 in 1000 chance of flooding. 

 
2.3.5 The risk of surface water flooding from sheet flows is higher than from river flooding.  The 

areas affected are shown within appendix B.  In summary, the eastern part of the site has 

a frequency of flooding greater than 1 in 30 and may be categorised as having a high 

risk of flooding.  Further to the west the risk falls to medium and low. 
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2.4 Summary of Brief 

 
2.4.1 In accordance with the Client’s specific objectives, the purpose of this report is primarily:   

 
 (i) To provide a contemporary record of current flood risks affecting the site and 

 future proposals. 

 
 (ii) To advise on exceptional flooding events that may have an influence on 

 developing the site. 

 
 (iii) To advise on potential methods of mitigating flood risks on site. 

 
 (iv) To form the basis of site based drainage strategy. 

 

 

 

 

 

 

 

 

 
 

 

 Aerial view of site 
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3.0 SOURCES OF INFORMATION 
 
 
3.1 Desk Top and Site Based Research 
 
3.1.1 The flood risk assessment research comprised: 
 
  

 
Site Information 

 
YES  

 
NO 

 
Review of information supplied by the Client 

 
 

 

 
Site walkover 

 
 

 

 
Preliminary discussion with owner/occupier 

 
 

 

 
 
  

 
Public Domain Information 

 
YES  

 
NO 

 
Geological mapping 

 
 

 

 
Statutory services information 

 
 

 
 

 
Local Authority enquiry 

 
 

 
 

 
Strategic Flood Risk Assessment 

 
 

 

 
Topographic site survey 

 
 

 

 
Internet data 

 
 

 

 
Anecdotal flooding information   

 
 

 
 

 
Aerial photographs  

 
 

 

 
LIDAR Survey 

  
 

 
Historic mapping  

 
 

 
 

 
 Key:  NA = Not applicable 
   NR = No records available 
   AR = Awaiting response  
 
 
3.2 Response to Enquiries 
 
3.2.1 Water Authority 
 
3.2.1.1 The design peak foul water flow from this development is estimated to equate to 2.3 l/s.  

Such flows are not anticipated to cause distress to the local foul water drainage system.  

 
3.2.1.2 Archibald Shaw will issue a detailed assessment of foul water rates to Southern Water on 

finalisation of building forms and occupation rates. 
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3.2.2 Environment Agency 
 
3.2.2.1 The Environment Agency’s flood mapping indicates the site may be divided into two 

parts in respect of flood risk.  To the east, the site suffers flooding from West Brook.  Whilst 

higher land to the west is free from fluvial flooding.  A copy of the Environment Agency’s 

flood mapping is enclosed within appendix B.  See also 2.3.2, 2.3.4 and 2.3.5. 
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4.0 SITE DETAILS 
 
4.1 Site Location 
 

4.1.1 The site lies immediately north of the A27, and to the western end of Coldharbour Farm 

Road, Emsworth, Hampshire.  Immediately to the west of the site lies a filling station 

serving the A27.  To the north lies open fields and gently rising land.  The site’s National 

Grid Reference is 474521:  106529. 

 
4.2 Site Description 

 
4.2.1 The site is predominantly laid to grass and is bisected by a hedge line beneath which lies 

a culvert, details of which will be subject to further investigation.  The area east of the 

hedge is currently home to grazing ponies. 

 
4.3 Local Topography and Geology 

 
4.3.1 The site lies within a shallow valley contiguous with West Brook.  The highest point on site, 

to the north west corner, lies at a level of 13.08m LD [Local Datum] and falls at an 

average gradient of 1 in 55 to a level of 9.2m LD in the south east corner.  To the east of 

the site and West Brook the land form rises to the north and east.  The land form also rises 

to the north and west of the site.  The southern boundary of the site lies close to the 

embankment toe of the A27 trunk road. 

 
4.3.2 With reference to the British Geological Survey Sheet 316, Fareham, site geology may be 

divided into two, with the boundary broadly in line with the on-site bisecting hedge.  

 
 West of Hedge Line 
 
 Superficial Geology: River Terrace Deposits of Sand, Silt and Clay.  These deposits were 

   formed up to 3 million years ago in the Quaternary Period when 
   the local environment was dominated by rivers. 

 
 Bedrock Geology: London Clay Formation of Clay, Sand and Silt.  This sedimentary 

   bedrock was formed approximately 34 to 50 million years ago in 
   the   Palaeogene   Period   when   the   local   environment  was 
   dominated by deep seas. 

 
 East of Hedge Line through to West Brook 
 
 Superficial Geology: Head –  Gravel,  Clay.    These   deposits   were  formed  in  the 

   Quaternary Period when the local environment was dominated 
   by sub-aerial slopes. 
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 Bedrock Geology: London Clay Formation of Clay, Sand and Silt.  This sedimentary 

   bedrock was formed approximately 34 to 50 million years ago in 
   the   Palaeogene   Period   when   the   local   environment  was 
   dominated by deep seas. 

 
 
4.3.5 The closest watercourse is West Brook which bounds the eastern side of the site.  This 

man-made watercourse is known to occasionally break out of bank with flows 

discharging into the south east corner of the site.  
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5.0 PROPOSED DEVELOPMENT WITH SUPPORTING DRAINAGE DESIGN 
 
5.1 Existing Greenfield Drainage Flows 

 
5.1.1 For comparative analysis greenfield run-off rates are assessed on areas proposed to 

accommodate impermeable structures such as macadam roads, houses and flats. 

 
5.2 With reference to drawing 25525/200 [appendix A] impermeable pavements and roofs 

equate to an area of 064 ha.  The greenfield run-off rates from Q bar [mean annual 

flood] through to the worst case M100 + 30% storm event are given below based on 

local soil types and the Standard Average Annual Rainfall [SAAR]. 

 

 
Return Period 

 
Flow (l/s) 

 
Q bar 
M30 
M100 

M100 + 30% 

 
4.27 
9.83 
13.63 
17.72 

 

 Table 5.1 
 Greenfield Run-off 
  
 Notes: SOIL type  :  5 
  SAAR  :  739mm 
  Area  :  0.64 ha 
   

5.3 Proposed Drainage Design 
 
5.3.1 The proposed development arrangement is shown indicatively on drawing 25525/200 

[appendix A].  Key elements and benefits of the outline surface water drainage design 

summarizing attenuation and volumetric measures are summarised in table 5.2  
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Ref 

 
Element 

 
Benefit 

 
1 

 
Porous paved car parking areas 

 
(ii) Waters attenuated below greenfield rates 
 
(ii) Waters encouraged to dissipate into sub-soils.   
 Note sub-soils have low infiltration rates. 
 
(iii) Volumetric benefits through exfiltration 
 and evaporation during Spring, Summer and 
 Autumn months, average evaporation depth 
 per day  estimated at 0.15mm1 ≡  50mm/year 
 

 
2 

 
Slimline water barrels (100 l) 

 
(i) Rainwater barrel provision will have a small but 
 beneficial effect on reducing flow volume off- 
 site. 
 

 
3 

 
Box culverts 

 
(i) Peak development flows reduced below 
 greenfield run-off rates 
 

 
4 

 
Dry basin 

 
(i) Will manage out of bank flows from West Brook 
 and reduce peak discharges downstream. 
 
(ii) Feature acts independently from site 
 development infrastructure. 
 
(iii) Dry basin will compliment proposed 
 Environment Agency flood reduction works  to 
 the north of this site. 
 

 
 Table 5.2 
 
5.4 Comparison between Greenfield Flows and Proposed Development Flows 

 
5.4.1 This assessment assumes proposed on site porous pavings act as improved greenfield 

areas in respect of surface sheet flows.  Porous paving offers significant gains in terms of 

reduced run-off flows and attenuation.  However, this benefit will be ignored in this 

assessment because site testing indicates subsoil infiltration rates are very low, i.e. in the 

order of 10E-8 m/s. 

 
5.4.2 The comparison between greenfield and development flows will be made on roofed 

and impermeable road areas.  

  
 

Catchment Area 
(ha) 

 
Greenfield M100 + 

30% 
Discharge (l/s) 

 
Attenuated Development 

Discharge (l/s) 

 
Peak Flow Reduction 

 
0,64 

 
17.72 

 
10.2 

 
42% 

  
 Table 5.3 
 Comparative Peak Flow Summary 
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5.4.3 This preliminary design offers a 42% reduction in peak surface water discharge 

compared with existing conditions. 

 
5.4.4 As part of a future detailed design appraisal the operation of porous paved high level 

overflow connections to box culverts will require analysis 
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6.0 POTENTIAL FLOOD HAZARDS 
 
 
6.1 Flooding from Rivers 
 

6.1.1 Rivers flood out of bank when the amount of water in them exceeds the flow capacity 

of the river channel.  Flooding can also result when culverts, trash screens and bridges 

are partially or fully blocked by debris and washload.   

 
6.1.2 West Brook is known to flood out of bank and partially flood the eastern part of the site.  

 
6.1.3 The proposal to provide a local bund within and to the north of the site, as well as 

providing a dry basin within the flood area will manage these flows in order to reduce 

flood risk to the proposed development and to catchments downstream. 

 
6.1.4 It is considered that the risk of flooding from local watercourses will be low. 
 
6.2 Flooding from the Sea 
 
6.2.1 The site is located some 5 miles from the sea. 
 
6.2.2 It is considered that the risk of flooding from the sea is low. 
 
6.3 Flooding from Land 
 
6.3.1 Intense rainfall of short duration, which is unable to soak into the ground or enter 

drainage systems can run off land in sheet flows resulting in local flooding. 
 
6.3.2 Given the local topography and superficial and bedrock geology, over land flows are 

anticipated.  See also appendix B.  

 
6.3.3 The surface water drainage design will reduce on site surface water sheet flows.  

Nevertheless house and garage floor levels will require careful consideration to prevent 

remaining sheet flows entering properties. 

 
6.4 Flooding from Groundwater 
 
6.4.1 There is no evidence of local groundwater flooding 

 
6.4.2 The risk of groundwater flooding is low. 
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6.5 Flooding from Sewers 
 
6.5.1 Flooding can result when a sewer is overwhelmed by heavy rainfall, groundwater 

becomes blocked or is of inadequate capacity. 

 
6.5.2 The site has no record of surface water sewer or foul water sewer flooding.  A detailed 

assessment of foul water flow rates will be submitted to Southern Water on finalisation of 

the building forms and occupation rates.  It is not anticipated at this stage that foul 

water flows will cause a nuisance to local drainage infrastructure. 

 
6.6 Flooding from Reservoirs, Canals other Manmade Sources 

 
6.6.1 Reservoir or canal flooding may occur as a result of the structure being overwhelmed, or 

as a result of dam and bank failure. 

 
6.6.2 There are no such manmade features local to the site that could result in flooding of the 

site. 
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7.0 DISCUSSIONS AND CONCLUSIONS 

 

7.1 Subject to detailed design this development will not adversely affect the site or 

surrounding areas in terms of flood risk. 

 
7.2 This report demonstrates that the current proposed development can offer a reduction 

in off-site surface water peak and volumetric flows, which will reduce flood risk to 

downstream catchments. 

 

 

 

 

 

 

 

 

 

 Prepared by: Eur Ing Vincent Carpenter BSc (Hons) CEng MICE CWEM FCIWEM MIHT MIoD 
 
 

 

 

 

 Date:  4 March 2014 

 

 
 
 
 
 
   



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX A 
 

Surface Water Drainage Design in Outline  



 
 

 



 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

APPENDIX B 
 

Environment Agency Flood Mapping 



 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX C 
 

Summary Analysis 
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