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Executive Summary 
 
 
Proposed 
Redevelopment 

It is understood that ASDA propose to construct a new store with petrol 
filling station and associated servicing and car parking  

Scope of Works To produce a flood risk assessment in accordance with Planning Policy 
Statement PPS25 – Development and Flood Risk. 
 
Current Environment Agency standing advice is that for a site of this size 
and location they should be consulted as part of the planning process.  
 
A flood risk assessment for use in support of a planning application should 
focus mainly on the management of surface water run-off to demonstrate 
that the development will not increase flood risk to itself or elsewhere within 
the catchment. 
 

Sources of Flooding In view of the site location and local topography the risk to the site of fluvial 
flooding from watercourses and tidal flooding from the estuary/sea is 
considered negligible.  
 
The predicted flood levels provided by the Environment Agency are 
significantly lower than the site. 
 
Flooding from overland flows, groundwater and surcharged sewer flooding is 
also considered to be negligible. 

Flood mitigation 
measures 

Site levels should be designed to ensure that water sheds away from 
buildings so that they are not located in localised low spots where surface 
ponding could build up and enter through openings in the structure. 
 
Surface Water drainage should be designed to ensure that the discharge 
from the development is a reduction from the existing rates. Surplus run-off 
should be retained on site for all rainfall events up to 1 in 100 years including 
an allowance for climate change. 
 
Outline calculations indicate that an estimated storage volume of 1997.5m3 
will be required based on 90% impermeable area and a discharge of 30.5 
l/s.  

Recommendations for 
further works 

Investigation of the existing club-house drainage system and pitch land 
drainage to establish the existing discharge rate and outfall location. 
 
Investigate the off-site drainage connection to determine their condition and 
suitability for re-use. 
 
Soakaway test to demonstrate that infiltration has been considered as part 
of the design process and incorporated in to the proposed drainage system 
where appropriate. 
 
Consult with South West Water to establish the location of public sewers 
and agree connection(s)/discharge(s) for both foul and surface water.  
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1 INTRODUCTION 
 

ARCADIS UK Limited (ARCADIS) were commissioned by ASDA Stores Ltd. to carry out a 
Flood Risk Assessment for a site at Marsh Lane, Hayle, Cornwall. The site is currently 
occupied by Hayle Rugby Club and comprises two rugby pitches and a clubhouse with 
associated car parking. 

1.1 Objectives 
 
The objective of the study was to undertake a Flood Risk Assessment in accordance with 
Planning Policy Statement 25 (PPS25) – Development and Flood Risk. 
 
This report also incorporates a review of the outline drainage strategy for the disposal of foul 
and surface water flows from the development based on currently available information. 
 
Mitigation measures have been included to demonstrate that the development is not at risk of 
flooding and will not increase flood risk to properties elsewhere. 

1.2 Scope of Work 
 
The appraisal process comprises a desk study, data research and site visit to ascertain the 
extent of information available and identify any constraints with regard to drainage and flood 
risk that may affect the site. 
 
The assessment is a holistic risk based assessment of potential flooding from various sources 
including fluvial flooding, groundwater and surface water run-off. The assessment also 
examines residual flood risk and proposes mitigation to offer protection against flooding for 
the lifetime of the development. 
 

1.3 Reliability of Information/Limitations 
 
A copy of ARCADIS standard limitations are presented in Section 9 
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2 SITE SETTING 

2.1 Topography and Site Setting 
 
The site is approximately 3.9 hectares located off Marsh Lane, Hayle and is approximately 1.5 
kilometres to the northeast of Hayle Town Centre. 
 
The site is split into two main areas; 
 

• Rugby pitches and gravel surfaced parking areas; and 
• Clubhouse and hard paved access road. 

 
The A30 runs north-south adjacent to the western boundary on a formed embankment 
approximately 1.5m higher than the site adjacent to the southwest corner and running out to 
level adjacent to the northwest corner. 
 
A retail park development is located on land to the north of the site consisting of three retail 
outlets and associated servicing access and car parking.   
 
To the east of the site the land is partially developed with industrial/commercial units with 
associated access roads and car parking. 
 
An earth embankment forms the southern boundary with Nanpusker Road at the top bridging 
over the A30. 
 
The nearest watercourse is located on the opposite side of the A30 approximately 25m to the 
west of the site. A second watercourse is located beyond the retail park to the north of the 
site.  
 
The overall general topography in the area of the site falls from southeast to northwest. The 
land immediately to the south of the site rises up steeply in embankment and sheds onto the 
site. The land to the north falls away from the site. 
 
A plan showing the topographic survey is shown in Appendix A 

2.2 Existing Site Drainage 
 
The site mainly comprises grass sports pitches with gravel track and parking areas. The 
pitches are drained by a system of French drains and a herringbone land drainage system. A 
collector drain is located along the western boundary and leaves the site in the northeast 
corner. 
 
A clubhouse and hard paved access are located in the northeast corner and are served by a 
system of rainwater pipes and gullies connected to a traditional below ground drainage 
system which ultimately leaves the site in the northeast corner adjacent to the roundabout on 
Marsh Lane. 
 
There are existing foul and surface water sewers in Marsh Lane to the northeast of the site. 
 
Plans showing the land drainage system and the impermeable areas are shown in Appendix 
B 
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2.3 Geology and Hydrogeology 
 
The BGS 1:50:000 geology map (Sheet 351 & 358, Penzance, solid and drift edition) 
indicates the geology beneath the site to comprise slate and siltstone of the Mylor Slate 
Formation.  Drift deposits are shown as Alluvium comprising clay, silt, sand and gravel. 

 
The Environment Agency’s Policy and Practice for the Protection of Groundwater currently 
classifies the solid geology below the site as Secondary Aquifer (Groundwater Protection: 
Policy and Practice (GP3), 2008). Secondary Aquifers can provide modest amounts of water, 
but the nature of the rock or the aquifers structure limit their use. They are important for 
wetlands and lakes and private supplies in rural areas. 
 
The site is not located in a groundwater source protection zone. 

2.4 Historical Flooding 
 
Consultations have been carried out with the Environment Agency. 
 
Based on these consultations and anecdotal evidence ARCADIS is not aware of any flooding 
incidents affecting the site. 
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3 PROPOSED DEVELOPMENT 
 
The proposed development, following site clearance, will consist of a new superstore, petrol 
filling station & retail units with associated car parking and servicing access. 
 
The site is currently a Rugby Club and consists of large areas of grass sports pitches with a 
comprehensive land drainage system, gravelled access tracks and parking. The clubhouse 
and tarmac access area are located in the northeast corner of the site and are drained by a 
traditional system of rainwater pipes and gullies. In view of the above the site should be 
considered a mixture of green and brown field development.  
 
The proposed redevelopment is likely to result in a significant increase in impermeable area. 
 
A plan showing the proposed site layout is included in Appendix C. 
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4 PLANNING CONTEXT 

4.1 PPS25 – Development and Flood Risk 
 
The site is located within Flood Zone 1 (low risk) as defined on the Environment Agency Flood 
Zone Maps. This is land designated as having an annual probability of fluvial flooding from 
rivers of less than 0.1% (less than a 1 in 1000 annual probability of flooding) in any given 
year. 
 
In Flood Zone 1, developers and regulatory authorities should seek opportunities to reduce 
the overall level of flood risk in the area and beyond through layout and form while applying 
sustainable drainage techniques where appropriate and practical. 
 
The sequential test within PPS25 aims to steer all new development to areas at the lowest 
risk of flooding. The site is located in FZ1 and meets the requirements defined in Table 2 of 
PPS25 therefore the type of proposed development is appropriate for this location. 
 
A plan showing the Environment Agency Flood Zone Mapping is included in Appendix D. 

4.2 Environment Agency Standing Advice 
 
For a site of greater than 1 hectare located in Flood Zone 1 the Environment Agency standing 
advice is that they should be consulted as part of the planning process. A flood risk 
assessment, focussing mainly on the management of surface water run-off to demonstrate 
that the development will not increase flood risk to itself or elsewhere within the catchment 
should be provided in support of a planning application. 
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5 SOURCES OF FLOODING 

5.1 Fluvial Flood Risk 
 
The site is shown located in Flood Zone 1 on the Environment Agency mapping and is at low 
risk of fluvial/tidal flooding. 
 
There nearest area shown as lying in Flood Zones 2 or 3 is on the opposite side of Marsh 
Lane and is situated at a significantly lower level than the site.  
 
The nearest watercourses are to the west on the opposite side of the A30 embankment and to 
the north beyond the retail development. 
 
In view of the above the risk of fluvial/tidal flooding to the site is therefore considered 
negligible. 
 
A copy of the Environment Agency Flood Zone Map for the area is presented in Appendix D. 

5.2 Overland Flow 
 
Flooding from overland flow is considered unlikely. The general topography falls from 
southeast to northwest. Land drainage at the base of the embankment to the south of the site 
will intercept run-off from the embankment and will protect the site from sheet run-off 
 
The land to the east of the site is developed and served by a system of rainwater pipes and 
gullies. 
 
If overland flow did occur during extreme rainfall events it would be relatively shallow in depth 
and would flow northeast through the site following the natural fall of the land. 

5.3 Groundwater Flooding 
 
Preliminary ground investigations indicate that the depth of groundwater varies between 
approximately 1m and 3m below existing ground levels in the southern part. No groundwater 
was encountered in the northern half of the site and is not considered to be a potential source 
of flooding to the store due to the slope of the local topography. 

5.4 Surcharged Sewer Flooding 
 
The nearest public sewers are located in Marsh Lane to the north of the site. In the event of 
surcharge flow due to lack of hydraulic capacity during extreme rainfall events any overland 
flows would be away from the site following the natural fall of the roads. 
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6 DEVELOPMENT AND FLOOD RISK MANAGEMENT 

6.1 Mitigation of Flood Risk On-Site 
 
Surface water drainage systems have the potential to flood under extreme conditions. Current 
drainage design standards generally require no surface flooding from the piped system for a 1 
in 30 year storm. 
 
Development of the site will not affect existing overland flow routes. 
 
Floor and external levels should be designed to ensure that water sheds away from buildings 
so they are not located in localised low spots where surface ponding could build up and enter 
through openings in the structure. 
 
On-site drainage systems should be designed to ensure that the discharge of site is restricted 
and all surplus run-off from a 1 in 100 plus climate change rainfall event is attenuated within 
the site boundary. During storms in excess of 30 years return period it is acceptable to utilise 
the surface of car parking and service yard areas for short term storage of water at shallow 
depths.    

6.2 Mitigation of Flood Risk Off-Site 
 
Requirement H3 of the Building Regulations 2000 states that the preferred hierarchy for 
disposal of surface water is infiltration then watercourse then sewer. 
 
The underlying geology is known to consist of slate and siltstone of the Mylor Slate Formation 
with overlying drift deposits of alluvium. The site is located above a secondary aquifer and is 
not in a source protection zone. The underlying geology may, subject to confirmation by 
permeability testing, be suitable for discharge of relatively small volumes of surface water run-
off from the development. Preliminary investigations indicate that the groundwater level is 
approximately 1m below existing ground levels and therefore infiltration is unlikely to prove a 
suitable means of disposal for large volumes of surface water. 
 
The land drainage system serving the sports pitches and gravelled areas drains to the 
northeast corner of the site and discharges to the north in a carrier drain. 
The run-off from this catchment area should be considered as greenfield and will generate an 
agricultural discharge with a typical rate of 5 l/s/ha. It is assumed that the collector drain 
flowing north along the western boundary ultimately discharges to the watercourse beyond 
the retail park. 
 
The clubhouse and hardpaved access road drain to a below ground surface water system that 
appears to discharge into the main sewer in March Lane. Run-off from this area can be 
considered brownfield and is calculated using the modified rational method with a constant 
rainfall rate of 50 mm/h. Current best practice redevelopment of brownfield sites is to provide 
a reduction in discharge to watercourse or sewer in order to manage surface water run-off 
within the catchment ‘at source’. A minimum reduction of 30% from existing peak flow rates 
will be required. 
 
In order to protect downstream properties from flooding the discharge offsite shall be 
restricted to the current Greenfield plus adjusted brown field run-off rate. Surplus flows for all 
events up to a 1 in 100 year event including an allowance for climate change must be 
attenuated on site. 
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Preliminary calculations of surface water run-off and indicative storage calculations have been 
completed by others as part of a drainage strategy study and are: 
 

Site Area 3.875 ha 
Existing greenfield area (ha)     3.755 
Greenfield Run-off (5 l/s/ha)   18.8 l/s 
Existing impermeable area (ha) 0.12 
Run-off from existing impermeable 
areas based on 50mm/h rainfall  

 
16.7 l/s 

Restricted pass forward flow (30 % 
reduction from existing) 

11.7 l/s 

Total restricted discharge from site 
(Greenfield + adjusted brownfield) 

30.5 l/s 

An estimated storage volume of 1997.5m 3 is required for a 1 in 
100 year event including a 20% allowance for climate change 
based on 90% impermeable and a total restricted discharge of 

30.5 litres/second  
 

Given the underlying ground conditions, and topography of the site it is unlikely that the use of 
infiltration drainage techniques for disposal of surface water would be technically viable 
therefore it is proposed to discharge surface water to the existing land drainage outfall in the 
northwest corner of the site and the existing connection to the surface water sewers adjacent 
to the site at a restricted rate of 18.8 l/s and 11.7 l/s respectively. Surplus flows will be 
attenuated on site for all rainfall events up to 1 in 100 year return period including an 
allowance for climate change thus reducing flood risk off-site.  
 
The proposed redevelopment is unlikely to result in a significant increase in foul flow 
generated by the site. 
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7 RECOMMENDATIONS FOR FURTHER WORK 
 
ARCADIS recommends the following works to confirm the drainage strategy and design 
criteria outlined in this report: 
 
Investigation of the drainage system serving the existing clubhouse and hardstandings to 
check the condition, location and capacity of the final connection to establish the existing 
discharge rate of surface water run-off to sewer from the site. 
 
Investigation of the off-site drainage connection, sports pitch land drainage system and the 
carrier drain along the western boundary to prove the final point of discharge from the site. 
 
Liaison with South West Water to confirm any proposed discharge to public sewer. 
 
Soakaway tests on the underlying soils to confirm rates of infiltration. This will be necessary to 
demonstrate that infiltration techniques have been considered as a means of disposal for 
surface water run-off from the development. 
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8 CONCLUSIONS 
 
The site is shown as lying within Flood Zone 1 (low risk) on the Environment Agency 
mapping. 
 
The nearest watercourses are on the opposite side of the A30 and beyond the retail 
development to the north. Both are at a lower level and any out of bank flow would follow the 
natural topography away from the site therefore the risk of Fluvial Flooding is negligible. 
 
It is recommended that finished floor levels are set to prevent water entering the building due 
to drainage infrastructure failure, overland flows or groundwater. 
 
Drainage of Surface Water run-off will be attenuated on site for all rainfall events up to a 1 in 
100 year return period including an allowance for climate change. Peak runoff from the 
development site will be restricted to a combination of green field rates (5 l/s/ha) and a 30 % 
reduction in flow calculation based on 50 mm/h of rainfall falling on existing impermeable 
areas. The total restricted discharge from the site will be 18.8 l/s to the existing land drainage 
outfall and 11.7 l/s to sewer based on a 30% reduction in existing discharge. 
 
The exact method for provision of attenuation storage will be determined at the detailed 
design stage when the most environmentally acceptable, sustainable and cost effective 
solution can be determined. 
 
Foul drainage from the development will discharge to the foul sewers in Marsh Lane adjacent 
to the site.  
 
This flood risk assessment and outline drainage strategy is based on a review of currently 
available information and is considered to be appropriate to the scale and nature of the 
development. 
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9 STUDY LIMITATIONS 
 

IMPORTANT. This section should be read before reliance is placed on any of the information, 
opinions, advice, recommendations or conclusions contained in this report. 

 
1. This report has been prepared by Arcadis UK 

Ltd, with all reasonable skill, care and diligence 
within the terms of the Appointment and with 
the resources and manpower agreed with Asda 
Stores Limited (the ‘Client’).  Arcadis does not 
accept responsibility for any matters outside 
the agreed scope. 

 
2. This report has been prepared for the sole 

benefit of the Client unless agreed otherwise in 
writing.   

 
3. Unless stated otherwise, no consultations with 

authorities or funders or other interested third 
parties have been carried out.  Arcadis are 
unable to give categorical assurance that the 
findings will be accepted by these third parties 
as such bodies may have unpublished, more 
stringent objectives.  Further work may be 
required by these parties. 

 
4. All work carried out in preparing this report has 

used, and is based on, Arcadis’ professional 
knowledge and understanding of current 
relevant legislation.  Changes in legislation or 
regulatory guidance may cause the opinion or 
advice contained in this report to become 
inappropriate or incorrect.  In giving opinions 
and advice pending changes in legislation, of 
which Arcadis is aware, have been considered.  
Following delivery of the report Arcadis have no 
obligation to advise the Client or any other 
party of such changes or their repercussions. 

 
5. This report is only valid when used in its 

entirety.  Any information or advice included in 
the report should not be relied upon until 
considered in the context of the whole report. 

 
6. Whilst this report and the opinions made are to 

the best of Arcadis’ belief, Arcadis cannot 
guarantee the accuracy or completeness of any 
information provided by third parties. 

 
7. This report has been prepared based on the 

information reasonably available during the 
project programme.  All information relevant to 
the scope may not have received. 

 
8. This report refers, within the limitations stated, 

to the condition of the site at the time of the 
inspections.  No warranty is given as to the 
possibility of changes in the condition of the 
site since the time of the investigation. 

 
 
 

 
9. The content of this report represents the 

professional opinion of experienced 
environmental consultants.  Arcadis does not 
provide specialist legal or other professional 
advice.  The advice of other professionals may 
be required.  

 
10. Where intrusive investigation techniques have 

been employed they have been designed to 
provide a reasonable level of assurance on the 
conditions.  Given the discrete nature of 
sampling, no investigation technique is capable 
of identifying all conditions present in all areas. 
In some cases the investigation is further 
limited by site operations, underground 
obstructions and above ground structures.  
Unless otherwise stated, areas beyond the 
boundary of the site have not been 
investigated. 

 
11. If below ground intrusive investigations have 

been conducted as part of the scope, service 
tracing for safe location of exploratory holes 
has been carried out.  The location of 
underground services shown on any drawing in 
this report has been determined by visual 
observations and electromagnetic techniques.  
No guarantee can be given that all services 
have been identified.  Additional services, 
structures or other below ground obstructions, 
not indicated on the drawing, may be present 
on site. 

 
12. Unless otherwise stated the report provides no 

comment on the nature of building materials, 
operational integrity of the facility or on any 
regulatory compliance issues. 

 
13. Unless otherwise stated, samples from the 

site (soil, groundwater, building fabric or 
other samples) have NOT been analysed 
or assessed for waste classification 
purposes.
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Figure 1  Site Location Plan 



DRG No : 960120008.apr / SLP
Scale : 1:50,000 Drawn By : ASZ
Date : 01/10/09
Site : Hayle Rugby Club

Site Location Project : 96012.00
Client : Asda

www.arcadisgmi.com
2 Craven Court
Newmarket, CB8 7FA

Figure 1 :
Site Location Plan

Legend :

Reproduced from the OS Landranger map 1:50 000 scale by permission of Ordnance Survey® on behalf of The Controller of Her Majesty's Stationery Office. © Crown Copyright. All rights reserved. 
Licence Number 100021489. 

Site Location

#



Flood Risk Assessment 
Hayle, Cornwall 

960120104 / September 2010 
 
 
 

 

 
A

P
P

E
N

D
IC

E
S

  

 



Flood Risk Assessment 
Hayle, Cornwall 

960120104 / September 2010 
 
 
 

 

 
 
 
 
 
 
Appendix A  Topographical Survey 



SCHEDULE OF SIGNS AT MARSH LANE, HAYLE

SIGN No DESCRIPTION
6 WEST CORNWALL SHOPPING PARK (M&S, BOOTS, COSTA COFFEE & NEXT)
7 KEEP LEFT
8 SLIPPERY ROAD
9 NEW ROAD LAYOUT (MOUNTED ON LAMPPOST)

10 NEW ROAD LAYOUT (MOUNTED ON LAMPPOST)
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Appendix B  Existing Site Drainage 
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Appendix C  Proposed Site Layout 
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Appendix D  Environment Agency Flood Zone Mapping 




