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1.0 Introduction 
 
Goodson Associates (Leeds) Ltd have been appointed by Penny Petroleum Ltd to prepare a Drainage 
Strategy for the proposed Petrol Filling Station (PFS) redevelopment at the Woodland Service Station 
site in Thornton-Cleveleys. 
 
The proposed redevelopment will include the removal of the existing PFS Shop building, alterations to 
the existing garage building to become an extended PFS and Retail Shop, the introduction of a car wash 
and two new Jet Wash bays, and associated hardstanding amendments to parking, trafficked, and 
landscaped areas.  

  
The purpose of this report is to describe, in principle, the design approach of the foul and surface water 
drainage systems for the redevelopment. 

  
 



P15701: Penny Petroleum – Woodland Services Redevelopment, Thornton-Cleveleys 

 

 
Goodson Associates 
Basilica - Studio Eleven 
2 King Charles St 
Leeds 
LS1 6LS  

 
 
 
5 

 
 
 
 

 

2.0 Existing Site 
 

2.1 General Description 
 

The site is located off the B5268 Fleetwood Road North in the centre of a residential area known as 
Thornton-Cleveleys just north of Blackpool and to the south of Fleetwood (Grid Ref: 333622,442804, 
Post Code: FY5 4BL). Figure 1.0 shows an aerial photograph of the area with the approximate site 
boundary highlighted in red. 
 
The site is approximately 0.136ha in area, is roughly rectangular in shape, and currently contains an 
existing Petrol Filling Station and associated garage workshop building. The site is bounded to the south 
by local shops and associated off-road parking, to the west by Fleetwood Road North with Langdale 
Close and residential properties beyond, to the north by a driveway serving a residential property, and 
to the east by a watercourse along with trees to either embankment and Woodland Avenue and 
residential properties beyond. 
 

 
 

Figure 1.0 - Aerial photograph showing approximate site boundary 
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2.2 Site Topography 
 

A topographical survey covering the area of the site and the adjacent road, buildings and watercourse 
to the east was completed by RJP Surveying Consultants Ltd. This indicates that the site is generally flat 
with a slightly elevated PFS Shop at around 5.75m AOD and nominal falls to the site perimeters, with 
levels ranging from 4.83m AOD to the southeastern corner of the site and 5.54m AOD midway along 
the northern boundary.  The survey also includes the watercourse to the east, picking up an upstream 
water level of 2.77m AOD close to the southeast corner of the site. 
 
A copy of the RJP topographical survey is provided in the Section 7.0 appendices. 

 
 
2.3 Ground Conditions 

 
Both from publicly available borehole records in the wider area and from historic boreholes taken on 
site (extracts included in the Section 7.0 Appendices to this report) the site ground conditions are 
shown to consist of made ground overlaying clay and boulder clay.   
 
A Phase I Environmental Desk Study report has been provided by Geo2 for this Planning application and 
recommends that given the historic use of the site as a PFS and previous contamination investigations 
on site that the use of soakaway / infiltration drainage for this site would not be appropriate or suitable, 
an extract of this report is also included in the Section 7.0 Appendices.   
 

 
2.4 Existing Natural Drainage Features 

 
The closest surface water feature is the watercourse immediately to the east, which is a tributary to the 
River Wyre located around 1.5km further to the east.  The watercourse is referenced as Hillylaid Pool 
by the Environment Agency, though appears to be known locally as Royles Brook.  There are various 
pools and ponds in the local area and some occasional interconnecting watercourses, with the Irish Sea 
located around 2.5km due west of the site. 
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2.5 Existing Drainage Infrastructure 
 

United Utilities records for the area have been obtained and indicate both foul and storm sewers present 
in the area.  A 300mm diameter foul sewer is shown within Fleetwood Road North to the west of the 
site boundary, and a 225mm diameter storm sewer is shown to run very close to the site boundary and 
possibly within the site boundary to the west.  This sewer directs stormwater a short distance 
northwards before discharging it into the Hillylaid Pool watercourse to the east. An extract of the 
United Utilities sewer record plan is provided in Figure 2.0 below with a full copy included in the Section 
7.0 appendices. 
 

 
 

Figure 2.0 – Extract of the United Utilities Sewer Record Plan 
 

 

3.0 Consultation 
 

Consultation has taken place with various sources to obtain relevant information on the proposed 
development. These are: 
 

• The design team to obtain details of the proposed development 

• The Environment Agency to obtain relevant information in relation to flood mapping and flood 
zones (refer to Section 5.0) 
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• United Utilities for their sewerage infrastructure record drawings in the area local to the 
development site (refer to Section 2.5) 

 
 

4.0 Proposed Development 
 

The proposed redevelopment involves the removal of the existing PFS Shop and the upgrade and 
extension of the existing adjacent garage building to function as a replacement PFS Shop, along with 
alterations to the external areas and associated car washing facilities, parking, trafficked, and landscaped 
areas.  
 
The developable area of the site is approximately 1.36ha, a copy of the architect’s proposed layout plan 
is included in the Section 7.0 appendices. 

 
 
5.0 Flood Risk Assessment 
 

5.1 Flood Zone 
 

A copy of the Environment Agency Flood Map for Planning is included in Figure 3.0 below, which 
identifies the site to be located wholly within an area designated as Flood Zone 3 i.e. high probability of 
flooding. 
 

 
 

Figure 3.0 Flood Risk from Rivers and the Sea 
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5.2 Fluvial Flooding 
 

Based on Figure 3.0 above, there are fluvial sources of flooding in the area which could potentially affect 
the development, though from the Geo2 Desk Study report the area is shown as benefitting from flood 
defence protection measures.  A separate Flood Risk Assessment Report is provided by flood risk 
specialist NSugg Ltd as part of this Planning application. 
 

 
5.3 Surface Water Flooding 

 
A copy of the Environment Agency map showing the extent of surface water flooding is included in 
Figure 4.0 below. This indicates the site generally has a very low risk of surface water flooding (less than 
0.1% annual probability of flooding), but with a small, localised area of low risk flooding (between 0.1% 
and 1% annual probability) within Fleetwood Road North just off site to the north west. 
 
The proposed development will be designed to current surface water standards, and the buildings will 
be set at a slightly higher level to that of the surrounding ground levels with external areas generally 
falling away from buildings to minimise surface water flood risk to the new development. The risk from 
pluvial (surface water) flooding to the development is therefore considered to be low and acceptable. 
 

 
 

Figure 4.0: Flood Risk from Surface Water 
 

  
5.4 Flooding from Open Drainage Ditches 

 
Other than the previously highlighted watercourse to the east of the site, there are no apparent open 
drainage ditch features in close proximity to the site.  The risk to the development from flooding due 
to drainage ditches is therefore deemed to be low and acceptable. 
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5.5 Groundwater Flooding 
 

There are no proposed basements or considerably deep permanent excavation works as part of the 
proposed development so the risk of potential groundwater flooding is considered to be low and 
acceptable. 
 
 
5.6 Flood Risk from Existing Water and Sewerage Services 

 
The wider area water and sewerage infrastructure located around the site (refer to Section 2.5) is 
owned and maintained by United Utilities, and so should be managed adequately to minimise flood risk 
to the local area.  From the Wyre Council website there are localised areas categorised as Critical 
Drainage Areas (CDA), however from the maps available on the website the proposed site is located 
close to but outside a CDA to the east.  The flooding risk to the development and local area from this 
source is therefore deemed to be low and acceptable. 
 

 
 

Figure 5.0: Critical Drainage Area (CDA) Map Extract 

 
 
 
5.7 Flood Risk from Proposed Drainage Services 

 
Proposed drainage will be designed to current standards, with recommendations for maintenance 
provided in accordance with best practice, all as described in Section 6.0 of this report. The flood risk 
from proposed drainage services is therefore considered to be low and acceptable. 
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5.8 Flooding from Reservoirs, Canals and Other Artificial Sources 
 

There are no known reservoirs or canals in the immediate vicinity of the site.  A copy of the Environment 
Agency map showing the extent of flooding from reservoirs is presented in Figure 6.0 below. This shows 
the proposed site is outside the maximum extent of flooding from reservoirs, and therefore not 
considered to be at risk. The risk to the development from this type of flooding is therefore deemed to 
be low and acceptable. 
 

 
 

Figure 6.0: Maximum Extent of Flooding from Reservoirs 
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6.0 Site Drainage 
 
A CCTV survey of the existing drainage network has been carried out to investigate the existing 
drainage arrangements in this area, relevant extracts are included in the Section 7.0 appendices. This 
indicates that surface water is currently collected and discharged in two ways, the rear area of the site 
discharges via a piped outfall into the Hillylaid Pool watercourse, and the front area of the site appears 
to be connected into the PFS foul system discharging into the foul sewer within Fleetwood Road North. 
 
The CCTV survey has also confirmed that existing foul drainage from the garage is discharged separately  
into the foul sewer within Fleetwood Road North. 
 
The UU sewer record plan indicates an adopted storm sewer running close to or just inside the site 
boundary along the front of the site, however the cctv survey (or two previous drainage surveys for the 
site) failed to locate this within the site boundary.   
 
It is proposed that the site redevelopment will be designed with separate foul and surface water drainage 
systems, each discharging via the existing arrangements but with all storm drainage being directed into 
the storm system. 

 
 

6.1 Foul Drainage 
 

United Utilities have been consulted regarding the discharge of foul water from the proposed site to 
their sewer system. A Pre-Planning Sewerage Enquiry was made to United Utilities and their response 
confirmed that discharge into their existing 300mm diameter foul sewer within Fleetwood Road North 
is acceptable. A copy of the PPSE response is provided in the Section 7.0 appendices. 
 
Foul water flows from the redevelopment will therefore re-use the existing foul sewer connection 
arrangements serving the site. 
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6.2 Surface Water System 
 

6.2.1 Site Assessment 
 
Based on the aerial photograph provided in Section 2.1, the development site currently comprises the 
a PFS forecourt and convenience store, a garage workshop building, a hand car wash area and associated 
parking and hardstanding areas. 
 
The calculated storm water discharge rate for an historically designed 1:1 year storm event and the 
existing drained impermeable area of 0.136ha is 18.9 litres / second: 
 
       2.78 x 0.136 x 50 = 18.9 l/s 
 
 
6.2.2 Run-off Destination 

  
The SuDS hierarchy set out in Requirement H3 of the Building Regulations has been used for the surface 
water drainage design. This establishes the consideration of surface water disposal in the following order: 
 

• Infiltration to the ground 

• Discharge to watercourse 

• Discharge to surface water sewer 

• Discharge to highway drainage 

• Discharge to combined sewer 
 

Based on the site ground conditions detailed in Section 2.3, soakaway or infiltration drainage solutions 
are not considered feasible or appropriate options for this site. 
 
Based on Section 2.4 and the existing surface water discharge method described previously, it is 
proposed to discharge surface water from the redevelopment via the existing discharge connection pipe 
into the Hillylaid Pool watercourse to the east of the site. 
 
6.2.3 Flood Risk 

 
In line with current guidelines, the surface water drainage system will be designed for the critical 1:100-
year return period storm event, with an additional allowance for climate change (see Section 6.2.4). The 
proposed drainage system has been designed so that there should be no above ground on-site flooding 
for the 100-year event plus Climate Change event. 
 
6.2.4 Climate Change 

 
In accordance with BS EN 1990:2002 Table 2.1, the working life for the buildings on the proposed 
development could be classified as Category 4 (indicative design working life of 50 years). 
 
Based on the current Wyre Management Catchment peak rainfall allowances guidelines, the anticipated 
climate change to the 1% peak rainfall intensity for the proposed site location and use (with indicative 
design working life as above) is 50%.  
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6.2.5 Urban Creep 
 

As the proposed development is to be commercial (not residential), no additional allowance will be 
included in the surface water drainage design for urban creep.  
 
6.2.6 Peak Flow Control 

 
Surface water design flows have been calculated for the proposed development with an impermeable 
area of 0.128ha. This is a reduction in the existing impermeable drained area at 0.136ha (refer to Section 
6.2.1). 
 
Surface water from roofs and hardstanding areas will be collected and directed towards the eastern 
boundary, before discharging into the Hillylaid Pool watercourse as is the current situation.  The existing 
off-site discharge pipe may need to be partly re-laid to connect with the new (lower) attenuated on-site 
drainage to avoid the need for a pump.   
 
A drainage CCTV survey of the existing discharge pipe was not possible due to the current poor 
condition of this pipe, a full clean-up and survey is required prior to finalising the detailed design.  
However the topographic survey has provided an upstream water level of 2.77m AOD providing a 
target outlet invert level of 3.07m AOD which is sufficient for the drainage design proposals to function 
without the need for a pump. 
 

 
6.2.7 Volume Control 

 
It is proposed to discharge storm water from the new site at a reduced rate from existing to reduce 
downstream flood risk.  A maximum discharge rate of 5 litres / second is proposed which represents a 
74% reduction on the calculated 18.9 l/s rate for the 1:1 year storm event for the existing site.  Having 
assessed various discharge rate options for the site, rates less than 5 l/s will require further (deeper) 
attenuation storage tanks which will need a pump to allow it to discharge from site, which under SuDS 
guidelines is to be avoided where possible. 
 
To accommodate the reduced storm water discharge rate, storage will be provided in the form of 
attenuation tanks.  MicroDrainage calculations provided in the Section 7.0 appendices determine that a 
minimum 47.2m3 of storage will be required to achieve the specified 5 l/s discharge rate for the 100-
year return period storm event plus climate change. An attenuation tank has therefore been designed 
to provide 48.6m3 of attenuation volume, with the discharge from this controlled by a suitable flow 
control device. 
 
6.2.8 Pollution Control 

 
The risk of pollution entering the wider drainage network will be minimised in several ways: 
 

• Sealed drainage: Rainfall run-off from roofs should discharge directly to the sealed below ground 
drainage network (i.e. no gullies) 

• Silt traps: Gullies and the inspection chamber immediately prior to the attenuation tanks and 
flow control manhole/pump station manhole will contain a silt trap to collect silt, pollutants, and 
debris. 

• Petrol Interceptor: A full retention petrol interceptor has been included in the drainage 
network, located immediately prior to the flow control manhole and discharge into the Hillylaid 
Pool watercourse. 
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6.2.9 Designing for Exceedance 

 
From the drainage modelling and site topography, should extreme storms exceed the design allowance 
or there be a malfunction of the drainage system, exceedance routing would direct storm water away 
from the proposed development, beyond low points in the southeastern and northwestern corners of 
the site.  The indicative flood exceedance routing is shown on the drainage layout plan in the Section 
7.0 appendices. 
 
 
6.3 Maintenance 

 
The drainage pipework is designed with self-cleansing gradients to minimise the requirement for 
maintenance. However, regular inspection and maintenance of the drainage network is important to 
identify areas which may be blocked or reduced in capacity and not function correctly, and therefore 
increase the level of flood risk to the development and wider area. 
 
Appropriate procedures should be outlined to establish responsibility for operation and maintenance of 
the drainage and SuDS network on the site; this will typically be the facility operating management team. 
A suitable maintenance strategy will be adopted by those responsible for operation/maintenance to 
ensure the drainage network is inspected regularly and cleaned when required, with the routine 
maintenance and cleansing regime formally documented. An operation and maintenance schedule is 
provided on the drainage layout plan, a copy of which should be included in an O&M manual for ease of 
reference. 

 
The drainage system should be inspected at least twice a year, with the system also being inspected 
after any major storm event. Sediment deposition is likely in catch pits, silt traps and in the attenuation 
tank. When required a clean-up operation should be carried out to remove all silt, litter, vegetation, 
sewerage debris and larger objects, and to repair any damaged part of the network.  

 
The maintenance regime should incorporate all components within the drainage network, including 
gullies, drainage channels, manholes, pipes, flow control units, pump stations, attenuation tanks, 
forecourt separators, and storage/attenuation ponds. 

 
Appropriate health and safety procedures and equipment should be used when accessing manholes, and 
work carried out by trained and competent operators. Confined space certificates must be held by any 
personnel entering a manhole and the appropriate permits should be obtained from the Maintenance 
Manager prior to any access. 

 
 

6.4 Flood Mitigation Measures 
 
The proposed development is shown to lie within a Zone 3 area of ‘high probability of flooding’, though 
is reported to benefit from area wide flood defence protection measures.  A full assessment of the site 
flood risks is provided in the NSugg Ltd Flood Risk Assessment Report.  
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7.0 Drawings and Calculations 
 
 

Site Layout Proposals (ADS Design Ltd) 
 
Topographic Survey (RJP Surveying Consultants Ltd) 
 
Site Investigation Report Extracts (Geo2 Ltd) 

 
PPSE Correspondence and Sewer Records (United Utilities) 
 
CCTV Survey Information extracts (Avion Maa and Dr Drainage) 
 
P15701-500 Drainage Layout Plan (Goodson Associates) 
 
P15701-501 Impermeable Area Plan (Goodson Associates) 

  
P15701 MicroDrainage Network Modelling Calculations (Goodson Associates) 
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UUWaterLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP

   
 
 
 
 
Goodsons Associates Leeds
 
Fountain House
4 South Parade, Goodsons Associates Leeds
Leeds,
LS1 5QX
 
 
FAO:
 

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House
Lingley Mere Business Park
Great Sankey
Warrington
WA5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk
 

Your Ref: P15701 Woodland Services
Our Ref: UUPS-ORD-512182
Date: 22/08/2023

   

Dear Sirs
 
 

Location: BP SERVICE STATION 132-138 FLEETWOOD ROAD NORTH, THORNTON-CLEVELEYS,
FY5 4BL

 
I acknowledge with thanks your request dated 21/08/2023 for information on the location of our services.

Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check
how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

I trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

 

Yours Faithfully,

 

mailto:property.searches@uuplc.co.uk
http://www.unitedutilities.com/work-near-asset.aspx
https://test.propertysearches.unitedutilities.com/contact-us/


UUWaterLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS
 

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

 
TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.





Scale:  1:1250
Date:  22/08/2023 SEWER RECORDS

Address or Site Reference:  BP SERVICE STATION 132-138 FLEETWOOD
ROAD NORTH, THORNTON-CLEVELEYS, FY5
4BL

Printed by:  Property Searches

The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently
available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

Crown copyright and database rights 2023 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.
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Summary of Results for 100 year Return Period (+50%)

©1982-2020 Innovyze

Half Drain Time : 87 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 0.419 0.419 0.0 5.0 5.0 25.5 O K
30 min Summer 0.549 0.549 0.0 5.0 5.0 33.4 O K
60 min Summer 0.649 0.649 0.0 5.0 5.0 39.5 O K
120 min Summer 0.677 0.677 0.0 5.0 5.0 41.2 O K
180 min Summer 0.662 0.662 0.0 5.0 5.0 40.2 O K
240 min Summer 0.632 0.632 0.0 5.0 5.0 38.4 O K
360 min Summer 0.550 0.550 0.0 5.0 5.0 33.5 O K
480 min Summer 0.473 0.473 0.0 5.0 5.0 28.8 O K
600 min Summer 0.404 0.404 0.0 5.0 5.0 24.6 O K
720 min Summer 0.344 0.344 0.0 5.0 5.0 20.9 O K
960 min Summer 0.250 0.250 0.0 5.0 5.0 15.2 O K
1440 min Summer 0.148 0.148 0.0 4.7 4.7 9.0 O K
2160 min Summer 0.105 0.105 0.0 3.9 3.9 6.4 O K
2880 min Summer 0.088 0.088 0.0 3.1 3.1 5.3 O K
4320 min Summer 0.071 0.071 0.0 2.3 2.3 4.3 O K
5760 min Summer 0.062 0.062 0.0 1.8 1.8 3.8 O K
7200 min Summer 0.056 0.056 0.0 1.5 1.5 3.4 O K
8640 min Summer 0.051 0.051 0.0 1.3 1.3 3.1 O K
10080 min Summer 0.048 0.048 0.0 1.2 1.2 2.9 O K

15 min Winter 0.477 0.477 0.0 5.0 5.0 29.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 125.838 0.0 30.1 23
30 min Summer 84.653 0.0 40.6 36
60 min Summer 54.441 0.0 52.2 62
120 min Summer 33.880 0.0 65.0 100
180 min Summer 25.325 0.0 72.9 134
240 min Summer 20.469 0.0 78.6 168
360 min Summer 15.040 0.0 86.6 234
480 min Summer 12.093 0.0 92.8 298
600 min Summer 10.202 0.0 97.9 360
720 min Summer 8.874 0.0 102.2 420
960 min Summer 7.115 0.0 109.2 534
1440 min Summer 5.201 0.0 119.8 756
2160 min Summer 3.794 0.0 131.1 1104
2880 min Summer 3.030 0.0 139.6 1472
4320 min Summer 2.202 0.0 152.1 2188
5760 min Summer 1.754 0.0 161.6 2936
7200 min Summer 1.469 0.0 169.2 3672
8640 min Summer 1.270 0.0 175.6 4400
10080 min Summer 1.124 0.0 181.2 5128

15 min Winter 125.838 0.0 33.7 23
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Summary of Results for 100 year Return Period (+50%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 0.628 0.628 0.0 5.0 5.0 38.2 O K
60 min Winter 0.743 0.743 0.0 5.0 5.0 45.2 O K
120 min Winter 0.776 0.776 0.0 5.0 5.0 47.2 O K
180 min Winter 0.753 0.753 0.0 5.0 5.0 45.8 O K
240 min Winter 0.709 0.709 0.0 5.0 5.0 43.1 O K
360 min Winter 0.593 0.593 0.0 5.0 5.0 36.1 O K
480 min Winter 0.463 0.463 0.0 5.0 5.0 28.1 O K
600 min Winter 0.358 0.358 0.0 5.0 5.0 21.8 O K
720 min Winter 0.273 0.273 0.0 5.0 5.0 16.6 O K
960 min Winter 0.166 0.166 0.0 4.8 4.8 10.1 O K
1440 min Winter 0.106 0.106 0.0 3.9 3.9 6.4 O K
2160 min Winter 0.082 0.082 0.0 2.9 2.9 5.0 O K
2880 min Winter 0.071 0.071 0.0 2.3 2.3 4.3 O K
4320 min Winter 0.059 0.059 0.0 1.7 1.7 3.6 O K
5760 min Winter 0.051 0.051 0.0 1.3 1.3 3.1 O K
7200 min Winter 0.047 0.047 0.0 1.1 1.1 2.8 O K
8640 min Winter 0.043 0.043 0.0 1.0 1.0 2.6 O K
10080 min Winter 0.040 0.040 0.0 0.9 0.9 2.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 84.653 0.0 45.4 37
60 min Winter 54.441 0.0 58.5 62
120 min Winter 33.880 0.0 72.8 106
180 min Winter 25.325 0.0 81.7 142
240 min Winter 20.469 0.0 88.0 182
360 min Winter 15.040 0.0 97.0 258
480 min Winter 12.093 0.0 104.0 320
600 min Winter 10.202 0.0 109.6 378
720 min Winter 8.874 0.0 114.5 434
960 min Winter 7.115 0.0 122.3 538
1440 min Winter 5.201 0.0 134.1 750
2160 min Winter 3.794 0.0 146.8 1104
2880 min Winter 3.030 0.0 156.3 1472
4320 min Winter 2.202 0.0 170.4 2200
5760 min Winter 1.754 0.0 181.0 2976
7200 min Winter 1.469 0.0 189.5 3648
8640 min Winter 1.270 0.0 196.6 4408
10080 min Winter 1.124 0.0 203.0 5088



Goodson Associates Page 3
53 Melville Street
Edinburgh
EH3 7HL
Date 21/09/2023 17:16 Designed by PhilH
File P15701 SW ATTENUATION C... Checked by
XP Solutions Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +50

Time Area Diagram

Total Area (ha) 0.128

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.043 4 8 0.043 8 12 0.043
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 2.000

Cellular Storage Structure

Invert Level (m) 0.000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 64.0 0.0 0.801 0.0 0.0
0.800 64.0 0.0 2.000 0.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0107-5000-0900-5000
Design Head (m) 0.900

Design Flow (l/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 107

Invert Level (m) 0.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.900 5.0
Flush-Flo™ 0.271 5.0
Kick-Flo® 0.590 4.1

Mean Flow over Head Range - 4.3

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 3.6 1.200 5.7 3.000 8.8 7.000 13.1
0.200 4.9 1.400 6.1 3.500 9.4 7.500 13.6
0.300 5.0 1.600 6.5 4.000 10.1 8.000 14.0
0.400 4.9 1.800 6.9 4.500 10.6 8.500 14.4
0.500 4.6 2.000 7.2 5.000 11.2 9.000 14.8
0.600 4.1 2.200 7.6 5.500 11.7 9.500 15.2
0.800 4.7 2.400 7.9 6.000 12.2
1.000 5.2 2.600 8.2 6.500 12.7


