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Executive Summary 

 

Description 

Patrick Parsons has been instructed by Heathrow 1 Limited, to produce a Drainage 
Strategy to support the Planning Application for the site at Manor Court, High Street, 
Harmondsworth, UB7 0AQ. 

Site Parameters 

Total Area:  
Greenfield:  
Brownfield: 
Mixed Green and Brownfield: 
Existing Runoff Location:  
Ground Conditions:  
Method of Study: 
Ground Infiltration Potential: 

1.1 Ha 
NO 
NO 
YES 
Ground 
Gravel/Sand over Clay 
Site Investigation 
High 

Drainage Strategy / SuDS 

Infiltration Viable: 
Discharge Point (SW): 
Flow Control: 
Storage Provided: 
Discharge Point (FW): 

YES 
Ground 
N/A  
1 in 100 Year + 40% Climate Change 
Sewer 

SuDS Elements: 
Water Quality Measures: 
Exceedance flows: 

Porous Surfacing, Soakaways 
Catchpits, Geotextiles 
Managed within site 

Conclusions 

Infiltration has been shown to be suitable on site so discharge of surface water will be via 
existing soakaways and a new porous paving system, with additional benefit from 
retrofitted rainwater harvesting devices. 
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1.0 Introduction 

1.1.1 Heathrow 1 Limited is planning a proposed development on the site at Manor Court, High 
Street, Harmondsworth, UB7 0AQ. 

1.1.2 Patrick Parsons has been instructed by Heathrow 1 Limited, to produce a Drainage Strategy to 
support the Planning Application. 

1.1.3 This report aims to demonstrate that a reduction in surface water run-off from the site can be 
achieved. 

1.1.4 The general limitations of this assessment are that: 

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

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

1.1.5 This report is based on, but supersedes, the approved Planning Submission and subsequent 
technical notes by Lanmor Consulting. This report should be read in conjunction with that 
information, which has been included in this report by extract where appropriate. 

 

2.0 Location of Site 

2.1.1 The site is located off High Street in Harmondsworth.  A site location plan is enclosed in 
Appendix A. 

2.1.2 The Local Authority is the London Borough of Hillingdon. 
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3.0 Site Description 

3.1 Existing Site  

3.1.1 The site is Manor Court. A topographical survey has been commissioned for the site and can 
be found in Appendix B.   

3.2 Existing Drainage System 

3.2.1 Sewer records were obtained from Thames Water for the original Planning Submission and 
can be found at Appendix C. There are public foul water and surface water sewers located 
within High Street. 

3.2.2 The approved drainage strategy indicates the re-use of existing drainage systems on site, 
including existing soakaways.  

3.2.3 A site visit was undertaken by Patrick Parsons on 18th August 2021 to inspect and do a visual 
trace of the system. His information has been included on the proposed drainage plan as 
appropriate. 

3.3 Existing Geology 

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

3.3.2 The strata of the site (bedrock geology) comprises London Clay formation, described as 
follows: 

“London Clay Formation - Clay, Silt and Sand. Sedimentary Bedrock formed approximately 48 
to 56 million years ago in the Palaeogene Period. Local environment previously dominated by 
deep seas. These sedimentary rocks are marine in origin. They are detrital and comprise 
coarse- to fine-grained slurries of debris from the continental shelf flowing into a deep-sea 
environment, forming distinctively graded beds.” 

3.3.3 The strata of the site (superficial drift) comprises Langley Silt, described as follows: 

“Langley Silt Member - Clay and Silt. Superficial Deposits formed up to 2 million years ago in 
the Quaternary Period. Local environment previously dominated by wind blown deposits (U). 
These sedimentary deposits are aeolian in origin. They are detrital, comprising medium- to 
fine- grained materials, forming lenses, beds (and locally) dunes.” 

3.4 Geological Assessment 

3.4.1 Boreholes in the local area indicate gravel and sand with clay at depth. 
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3.4.2 A geotechnical survey including infiltration testing was undertaken by Fastrack Limited to 
support the Planning Application. The findings of the report can be found at Appendix E. 

Based on the geotechnical information and the findings of the Lanmor report, a proposed 
infiltration rate of 3.128 x 10-5 m/s will be used for the design. 

3.5 Hydrogeology Setting 

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

Geology Map Site Description 

Aquifer Designation (Bedrock) Unproductive 

Aquifer Designation (Superficial Drift) Unproductive 

Groundwater Vulnerability Medium - Low 

Groundwater Source Protection Zone None 

3.6 Hydrology 

3.6.1 The nearest strategic watercourse is the Duke of Northumberland’s River located to the west 
of the site. 
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4.0 Site Run-Off 

4.1 Existing Surface Water Runoff 

4.1.1 The site has been previously developed, but an analysis of the Greenfield run-off rate is 
appropriate and will be made for the developable site area of 1.1 hectares. 

4.1.2 The Greenfield run-off rates have been calculated for the existing site. The existing site run-
off rates have been calculated based on the Interim Code of Practice for Sustainable Drainage 
Systems, Chapter 6 using the Micro Drainage design software. The output from the software 
analysis can be found at Appendix G. 

4.1.3 The Qbar (rural) value for the site is 4.8 litres per second. A conservative value of 50% 
hardstanding has been used to calculate the urban run-off from site. The Qbar (urban) value 
for the site is 9.9 litres per second. 

4.2 Greenfield Run-Off Assessment 

4.2.1 An assessment of the most appropriate flow restriction on site can be made with an 
engineering judgement made on the following parameters: 

• Proposed depth of surface water system. Shallow systems will not be able to construct 
certain flow controls. 

• Risk of blockages, open drainage systems and conventional piped systems will have a 
significantly higher chance of blockage. 

• Potential for soakage or a hybrid solution with some infiltration and some positive 
discharge. 

• The existing use of the site (green/brown field) and the most appropriate reduction in 
surface water flows from the proposed development. 

• Potential development costs and the viability of achieving very low flow rates on sites. 
• Manufacturer limits, with Hydro-International stating they can achieve between 0.7 and 

550 l/s on their product range. 

4.2.2 Infiltration has been selected, based on the geotechnical information provided within this 
report. 
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5.0 Proposed Development 

5.1.1 The proposal is for alterations and conversion of the Manor Lodge into 2 No. 4-bedroom 
houses; conversion of the Stable Building into 6 No. 1-bedroom and 2 No. 2-bedroom 
cottages; conversion of the Office Barn into 1 No. studio flat, 1 No. 1- bedroom flat, 2 No. 2-
bedroom houses and 1 No. 3-bedroom house; retention of the Granary Building and 
conversion to garden store; upgrade of boundary treatments; reinstatement of yard pond, 
together with associated parking and landscaping.  A site layout can be found at Appendix H. 

5.2 Infiltration Potential 

5.2.1 The geotechnical information provided in this report indicates that standard infiltration 
methods will be suitable on site. 

5.2.2 The table below summarises the potential for infiltration.  

Low infiltration potential: There is a low potential for infiltration SuDS in parts of the Site. 
Comments: It is likely that the underlying geology at the Site, or in areas of the site, is relatively 
impermeable which would limit the effectiveness of a proposed infiltration SuDS scheme. 
Recommendations: Infiltration SuDS should be focused in more suitable parts of the site. If a 
site investigation confirms that infiltration SuDS are not possible at the site, then attenuation 
SuDS with a controlled discharge into a nearby surface water feature or existing surface water 
drainage is recommended. 

NO 

Moderate infiltration potential: There is a moderate potential for infiltration SuDS in parts of 
the Site. 
Comments: It is likely that the permeability of the underlying material at the site would be 
suitable for infiltration drainage. However, there may be constraints on the use of infiltration 
SuDS because of any of the following: a high water-table, the limited thickness of the receiving 
formation, the potential for a significant range in permeability in the underlying geology and 
confirmation of the infiltration capacity is recommended. 
Recommendations: A site investigation is recommended to investigate groundwater levels and 
formation thickness and to confirm that infiltration rates at the site are sufficient to 
accommodate an infiltration SuDS feature. If a site investigation confirms that infiltration SuDS 
are possible at the Site then assorted options can be considered for infiltration SuDS and these 
include infiltration trenches, soakaways, swales, permeable pavements and infiltration basins 
without outlets. 

NO 

High infiltration potential: There is a high potential for infiltration SuDS in parts of the Site. 
Comments: It is likely that the underlying geology at the Site is highly permeable and an 
infiltration SuDS scheme should be possible at the Site. Groundwater levels are expected to be 
sufficiently deep at the site. 
Recommendations: A site investigation is recommended to confirm the high infiltration capacity 
and the depth of the winter water table. Assorted options can be considered for infiltration SuDS 
and these include infiltration trenches, soakaways, swales, permeable pavements and 
infiltration basins without outlets. 

YES 

 

  



 

Drainage Strategy   Page | 6  
Manor Court 
A21138 patrickparsons.co.uk 

6.0 Sustainable Drainage Assessment 

6.1 SuDS Hierarchy 

6.1.1 Options for the destination for the run-off generated on site have been assessed in line with 
the prioritisation set out in the Building Regulations Part H document and DEFRA’s Draft 
National Standards for SuDS as follows: 

Discharge to Ground Selected Option 

Discharge to Watercourse N/A 

Discharge to Surface Water Sewer N/A 

Discharge to Other Sewer N/A 

6.1.2 The indicative potential for different SuDS devices has been assessed and can be seen in the 
table below: 

SuDS 
Feature 

Environment
al benefits 

Water quality 
improvement 

Suitability for 
low permeability 

soils (k<10-6) 

Ground-
water 

recharge 

Suitable for 
small / 

confined 
sites? 

Site 
specific 

restrictions 

Appropriate 
for subject 

site? 

Wetlands    X X Site 
Constraints No 

Retention 
ponds    X X Site 

Constraints No 

Detention 
basins    X X Site 

Constraints No 

Infiltration 
basins   X  X Site 

Constraints No 

Soakaways X  X   None Yes 

Underground 
storage X X  X  None Yes 

Swales     X Site 
Constraints No 

Filter strips     X Site 
Constraints No 

Rainwater 
harvesting X     None Yes 

Permeable 
paving X     None Yes 

Green roofs    X  N/A No 

Rain Garden 
(external)    X X Site 

Constraints No 

Rain Garden 
(planter)    X X Site 

Constraints No 
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6.2 Detailed SuDS Assessment 

6.2.1 To maximize the potential use of SuDS at the site, a review has been undertaken in accordance 
with the SuDS Hierarchy (refer to SuDS: A Practical Guide prepared by the Environment 
Agency).  

6.2.2 The following table indicates the potential setting for SuDS elements: 

 Description Setting Required Area 

Green Roof 
A planted soil layer is constructed on the roof of a 
building to create a living surface. Water is stored 
in the soil layer and absorbed by vegetation. 

Building Building integrated 

Rainwater 
Harvesting 

Rainwater is collected from the roof of a building 
or from other paved surfaces and stored in an 
overground or underground tank for treatment 
and reuse locally. Water could be used for toilet 
flushing and irrigation. 

Building 
Water storage 
(underground or above 
ground) 

Soakaway 

A soakaway is designed to allow water to quickly 
soak into permeable layers of soil. Constructed 
like a dry well, an underground pit is dug filled with 
gravel or rubble. Water can be piped to a 
soakaway where it will be stored and allowed to 
gradually seep into the ground. 

Open Space Dependant on Run-off 
volumes and soils 

Filter Strip 
Filter strips are grassed or planted areas that 
runoff can run across to promote infiltration and 
cleansing. 

Open Space Maximum length 5 metres 

Permeable 
Paving 

Paving which allows water to soak through. Can 
be in the form of paving blocks with gaps between 
solid blocks or porous paving where water filters 
through the block itself. Water can be stored in the 
sub-base beneath or allowed to infiltrate into 
ground below. 

Street / 
Open Space 

Can typically drain double 
its area 

Bioretention 
Area 

A vegetated area with gravel and sand layers 
below designed to channel, filter and cleanse 
water vertically. Water can infiltrate into the 
ground below or drain to a perforated pipe and be 
conveyed elsewhere. Bioretention systems can 
be integrated with tree-pits or gardens. 

Street / 
Open Space 

Typically, surface area is 5-
10% of drained area with 
storage below. 

Swale 

Swales are vegetated shallow depressions 
designed to convey and filter water. These can be 
‘wet’ where water gathers above the surface, or 
‘dry’ where water gathers in a gravel layer 
beneath. Can be lined or unlined to allow 
infiltration. 

Street / 
Open Space 

Account for width to allow 
safe maintenance typically 
2-3 metres wide. 

Hardscape 
Storage 

Hardscape water features can be used to store 
run-off above ground within a constructed 
container. Storage features can be integrated into 
public realm areas with a more urban character. 

Open Space 
Could be above or below 
ground and sized to storage 
need. 

Pond / Basin 

Ponds can be used to store and treat water. ‘Wet’ 
ponds have a constant body of water and run-off 
is additional, while ‘dry’ ponds are empty during 
periods without rainfall. Ponds can be designed to 
allow infiltration into the ground or to store water 
for a period of time before discharge. 

Open Space Dependant on runoff 
volumes and soils. 

Wetland 

Wetlands are shallow vegetated water bodies 
with a varying water level. Specially selected plant 
species are used to filter water. Water flows 
horizontally and is gradually treated before being 
discharged. Wetlands can be integrated with a 
natural or hardscape environment. 

Open Space 

Typically, 5-15% 
of drainage area 
to provide good 
treatment. 

Underground 
Storage 

Water can be stored in tanks, gravel or plastic 
crates beneath the ground to provide attenuation. Open Space Dependant on runoff 

volumes and soils. 
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6.2.3 This review highlights the components referenced in the SuDS Hierarchy and provides 
recommendations on whether the components could be incorporated into the development.  

Component Recommendation / Opinion 

Green (living) roofs or 
Blue/Green roof systems There is no scope for blue or green roofs on the scheme ↓ 

Basins and Ponds There is no potential for basins and ponds on the site. ↓ 

Filter Strips and Swales There is no scope for use of surface mounted SuDS on the scheme to convey 
water ↓ 

Infiltration Devices Infiltration devices should be viable on site. ↓ 

Permeable Surfaces and 
Filter Drains Porous surfaces will be viable on site with discharge to the ground. ↓ 

Tanked Systems It is unlikely that these will be required. ↓ 

6.2.4 The proposed drainage system incorporates sustainable drainage features in accordance with 
the SuDS hierarchy, current legislation and best practice as much as practicable on site.  

6.3 Rainwater Harvesting 

6.3.1 Rainwater harvesting will be promoted on the site and will be retrofitted to the existing 
drainage system upstream of the existing soakaways. 

6.3.2 Further details and performance specification of the units will be coordinated at the next 
design stage with an assessment of yield and demand by a specialist supplier. 
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7.0 Drainage Proposal 

7.1 Surface Water Drainage 

7.1.1 Surface water drainage at the site will follow the Sustainable Drainage Systems (SuDS) 
management train.  The surface water from the site will discharge into the ground via 
infiltration. A Drainage Plan can be found at Appendix J. 

7.1.2 New climate change allowances have been in force since February 19th 2016. The new 
allowances take into consideration the design life of the development, flood zone, 
development type and geographical location. 

7.1.3 Based on these parameters, the Central value for rainfall intensity should be used. Based on 
Table 2 (shown below), this is a range between 20% and 40% for the central and upper end 
values. Therefore, it is appropriate to use 40% on this development for design. 

 

7.1.4 Any water up to a 1 in 100 year storm event including 40% climate change will be attenuated 
within the curtilage of the site in the proposed drainage system.  

7.1.5 National SuDS standards, the Design and Construction Guidance 2020 and Sewers for 
Adoption recommend that the 1 in 30 year storm event is managed below ground with 
exceedance flows managed above ground.  

7.2 Design Approach 

7.2.1 As the existing buildings are being retained, the existing surface water systems will be 
retained, and the existing soakaways will be re-used for the scheme. 

7.2.2 Any external hardstanding areas will be formed in porous surfacing with discharge to the 
ground. These have all been designed to accommodate any potential exceedance flows arising 
from the existing system (as the historical drainage may not have been suitable for a 1 in 100 
year event). 
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7.2.3 MicroDrainage calculations have been undertaken for the porous surfacing areas, which can 
be found at Appendix H.  

7.3 Rainwater Harvesting 

7.3.1 To provide additional surface water control on site, two locations have been selected to install 
rainwater harvesting on the site. These have been selected as the most appropriate places to 
undertake excavation works and provide sustainable systems with minimal disruption. 

7.3.2 The rainwater harvesting tanks have been sized initially in accordance with best practice 
guidance. A specialist supplier will need to be engaged to determine the size relating to the 
client requirements for rainwater re-use. 

7.4 Designing for Exceedance Events 

7.4.1 Current best practice guidance on flood risk requires an evaluation of how rainfall events 
beyond the design capacity of the proposed drainage system would be managed and what 
effects they are likely to have on flood risk at the site or surrounding areas. 

7.4.2 Should a rainfall event exceeding the 1.0% AEP (1 in 100 year) event plus climate change event 
occur, the proposed storage and flow paths of surface water should be considered. 

7.4.3 The surface water SuDS features included for the 1 in 100 year storm will be designed with 
sufficient resilience to manage and convey exceedance flows away from any properties to 
minimise risk. 

7.5 Designing for System Failure 

7.5.1 Current best practice on sustainable drainage design should consider failure of the surface 
water system and potential blockages from multiple sources.  

7.5.2 The potential risks to the surface water system have been indicated below: 

Risk Description Comments / Recommendations 

Blockage Potential blockage of outfall from surface 
water system Not applicable for site as infiltration is used. 

Failure Potential blockage of outfall from flow control 
failure or build-up of debris Not applicable for site as infiltration is used. 

Surcharge 
Potential back-up of system due to 
surcharging or poorly maintained public 
surface water infrastructure or watercourse 

Not applicable for site as infiltration is used. 

Blockage Potential risk of flooding due to build-up of 
sediment within system 

Catchpit manholes have been provided to 
remove solids and sediment. Regular 
inspection and maintenance of the drainage 
system should be undertaken in line with the 
findings of this report. 

Failure 
Potential risk of surface water flows from poor 
maintenance of surface mounted SuDS 
features (such as porous paving or swales) 

Regular inspection and maintenance of the 
surface mounted SuDS should be undertaken 
in line with the findings of this report.  

Surcharge 

Potential risk of additional surface water flows 
or overland flows from extreme (exceedance 
storm) events in adjacent sites causing the 
surface water system to be overloaded. 

Exceedance flow routes have been assessed 
and shown on the drainage layout. 
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Failure 
Potential risk from failure of third-party 
specialist equipment such as pump stations 
or interceptors 

Any pump stations or interceptors installed on 
site should be maintained in line with the 
specialist manufacturer’s recommendations.  

Blockage Potential risk from poor maintenance of 
gullies 

Regular inspection and maintenance of the 
underground drainage system should be 
undertaken in line with the findings of this 
report. 

Blockage 
Potential reduction in infiltration on site from 
compaction of soils during the construction 
phase 

It is assumed that surface mounted SuDS will 
have minimal infiltration due to the potential 
clay cap on site. Therefore, ground 
consolidation should not have a major impact. 
However, ground should be suitably 
perforated to ensure that any infiltration into 
the natural soil is not impeded. 

Failure 

Poor planting and maintenance of green 
areas could reduce the hydraulic properties of 
SuDS devices (and amenity/biodiversity 
benefits) 

Not applicable 

7.6 Foul Water Drainage 

7.6.1 The foul water for the development will discharge into the existing foul water system. Foul 
water flows are anticipated to be 0.694 litres per second based on 4000 litres per dwelling per 
day in accordance with Sewers for Adoption 7th Edition and the Design and Construction 
Guidance 2020.  

7.6.2 The existing foul drainage system was surveyed and deemed not fit for purpose for the new 
scheme. So, a new system has been recommended, connecting to the existing outfall from 
site. 
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8.0 Water Quality 

8.1 Water Quality Overview 

8.1.1 A key requirement of any SuDS system is that it protects the receiving water body from the 
risk of pollution. This can be effectively managed by an appropriate “train” or sequence of 
SuDS components that are connected in series.  

8.1.2 The frequent and short duration rainfall events are those that are most loaded with potential 
contaminants (silts, fines, heavy metals and various organic and inorganic contaminants). 
Therefore, the first 5-10 mm of rainfall (first flush) should be adequately treated with SuDS. 

8.1.3 The minimum number of treatment stages will depend on the sensitivity of the receiving water 
body and the potential hazard associated with the proposed development SuDS Manual 
(CIRIA, 2015).  

8.1.4 The proposed development is a combination of very low (roof water) to low hazard (runoff 
from small car parking areas), as indicated on the table below: 

Hazard Source of Hazard 
Present 

Very Low Residential Roof drainage. YES 

Low 
Residential amenity uses including low usage car parking spaces and 
roads, other roof drainage 

YES 

Medium 
Commercial, industrial uses including car parking spaces and roads 
(excluding low usage road, trunk roads and motorways) 

NO 

High 
Areas used for handling and storage of chemicals and fuels, handling of 
storage and waste 

NO 

8.1.5 The site does lie within a source protection zone and therefore additional treatment stages 
are required. 

8.1.6 The treatment processes provided by different SuDS components will have varying capabilities 
for removal of different types of contaminants as per the table below: 

Hazard Requirements for discharge to surface water and groundwater 
Present 

Very Low Removal of gross solids and sediments only. YES 

Low Simple index approach YES 

Medium 
Surface water: Simple index approach 
Ground water: Simple index approach and risk screening 

NO 

High 
Guidance and risk assessment process in HA (2009). Discharge may 
require environmental permit or licence. Obtain pre-permitting advice 
from environmental regulator. Risk assessment likely to be required. 

NO 
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8.2 Simple Index Approach 

8.2.1 The index approach as defined by CIRIA C753 (the SuDS Manual) defines the index approach 
to water quality in three steps as defined in Box 26.2 below: 

 

8.3 Step 1- Allocate Potential Hazards 

8.3.1 To deliver adequate treatment, the selected SuDS components should have a total pollution 
mitigation index (for each contaminant type) that equals or exceeds the pollution hazard index 
(for each contaminant type): 

Total SuDS mitigation index ≥ pollution hazard index 

(for each contaminant type) (for each contaminant type) 

8.3.2 Where the only destination of the runoff is to a surface water – that is there is no infiltration 
from the SuDS to groundwater – the surface water indices should be used. 

8.3.3 In England and Wales, where the principal destination of the runoff is to a surface water, but 
small amounts of infiltration may occur from unlined components (Interception), then the 
groundwater indices should be used for the discharge to groundwater, and the surface water 
indices should be used for the main surface water discharge (as suggested in Table 26.3).  

8.3.4 Where the principal destination of the runoff is to groundwater, but discharges to surface 
waters may occur once the infiltration capacity is exceeded, the groundwater indices should 
be used, as suggested in Table 26.4. The risk to surface waters will be low, as dilution will be 
high for large events, so treatment is not required. 

8.3.5 The pollution indices for this site have been selected using the guidance in CIRIA C753 and are 
as per Table 26.2 below: 
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8.3.6 The identified hazard levels are as follows: 

− Total Suspended Solids (TSS)  0.70 
− Metals    0.60 
− Hydrocarbons   0.45 

8.3.7 Treatment has been provided in the form of catchpit manholes to remove sediment and 
contaminated particles and geotextiles within the porous paving as a filter medium. 
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8.4 Treatment with Discharge to Ground 

8.4.1 As the site is discharging to ground, Table 26.4 of the CIRIA C753 manual is used to evaluate 
the water quality mitigation measures offered by the proposed drainage system.  

8.4.2 The identified hazard remediation levels are as follows: 

     Hazard  Treatment Result 
− Total Suspended Solids (TSS)  0.70  1.1  0 
− Metals    0.60  0.9  0 
− Hydrocarbons   0.45  1.0  0 
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9.0 Summary and Conclusions 

9.1.1 Heathrow 1 Limited is planning a proposed development on the site at Manor Court, High 
Street, Harmondsworth, UB7 0AQ. 

9.1.2 Patrick Parsons has been instructed by Heathrow 1 Limited, to produce a Drainage Strategy to 
support the Planning Application. 

9.1.3 The surface water system will discharge into the existing soakaways via infiltration. 

9.1.4 The foul water will discharge into the existing sewer system. 

9.1.5 The report has demonstrated that the proposed drainage measures ensure that no property 
will be at risk of flooding if the development proceeds and that suitable means of surface 
water and foul drainage can be achieved for the proposed development. 
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Appendix A 
Location Plan 
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Appendix B 
Topographical Survey 
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Appendix C 
Thames Water Sewer Records 
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Appendix D 
NOT USED 
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Appendix E 
Approved Geotechnical Information 
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Appendix F 
Magic Map Geology Information 
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Appendix G 
Greenfield Run-Off 

  



Patrick Parsons Limited Page 1
Waterloo House Manor Court
Thornton Street
Newcastle Upon Tyne, NE1 4AP
Date 13/08/2021 09:26 Designed by A Johnson
File Checked by D Brooke
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 1 Soil 0.450
Area (ha) 1.100 Urban 0.500
SAAR (mm) 700 Region Number Region 6

Results l/s

QBAR Rural 4.8
QBAR Urban 9.9

Q1 year 8.4

Q1 year 8.4
Q30 years 18.6
Q100 years 22.6
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Appendix H 
Site Plan 
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Appendix J 
Drainage Layout 
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Disabled
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BIN AND
BIKE
STORES BY
ARCHITECTS

EXISTING
BANK
PLANTED

Existing RWP connection
to be re-used

Existing RWP connection
to be re-used

Existing RWP connection
to be re-used

Existing RWP connection
to be re-used

Existing RWP connection
to be re-used

Existing RWP connection
to be re-used

Existing RWP connection
to be re-used

Existing foul water system to be
abandoned / removed

Existing foul water system to be
abandoned / removed

FW01
CL 26.00
IL 25.26 100mmØ 1/40

FW02
CL 25.60
IL 25.04

100mmØ 1/80

IL 24.955

FW03
CL 25.72
IL 24.88

10
0m

m
Ø

 1
/8

0

FW04
CL 25.50
IL 24.77

FW05
CL 25.30
IL 24.66

10
0m

m
Ø

 1
/8

0

10
0m

m
Ø

 1
/8

0

10
0m

mØ 1/
80

G

Foul water washdown
gully in bin store

FW17
CL 25.20
IL 24.60

ExSA
CL 25.34
BL 23.64

ExSA
CL 25.29
BL 22.83

New surface water
inspection chamber to pick

up surface water drain

10
0m

m
Ø

FW06
CL 25.15
IL 24.59

100m
m

ØRedirect surface water
pipe into new system

Existing connections to soakaway to
be capped and new connection from
rainwater harvester to be introduced

Proposed rainwater harvester by specialist
supplier. Initial tank size as follows:

Footprint (m²) x 0.8 x 0.95 x 800 x 0.05
Tank size = 4560m³ (min)

Revisions

A1At original size

GENERAL NOTES

E.  info@patrickparsons.co.uk
W. www.patrickparsons.co.uk

United Kingdom

Guildford

Satelliet house, 2 Nexus Park
Lysons Avenue, Ash Vale

GU12 5QE

T.  +44 (0)1276 700 400

REV.
DRW BY CCK BY APP BYDATE DATE DATE

REVISION NOTE/COMMENT

1.1.  THIS DRAWING IS COPYRIGHT AND SHOULD NOT BE
REPRODUCED IN WHOLE OR PART WITHOUT THE 
WRITTEN CONSENT OF PPCE GROUP LTD.

1.2 DO NOT SCALE FROM THIS DRAWING.
1.3.  ALL DIMENSIONS TO BE CHECKED ON SITE AND

CO-ORDINATE WITH RELEVANT ARCHITECT'S 
DRAWINGS. ANY DISCREPANCIES TO BE REPORTED
TO THE ENGINEER PRIOR TO CONSTRUCTION.

1.4.  ALL DIMENSIONS IN METRES UNLESS NOTED
OTHERWISE.

1.5.  ALL LEVELS IN METRES.
1.6.  SIZES HEREON SHALL NOT BE MODIFIED WITHOUT

THE WRITTEN APPROVAL OF THE ENGINEER.
1.7.  THIS DRAWING IS TO BE READ IN CONJUNCTION WITH

ALL RELEVANT ENGINEERS DRAWINGS &
SPECIFICATIONS.

Status

Drawing No.

Drawn

Date

Scales

Checked

Client

Drawing

Project

Rev.

TENDER

Heathrow 1 Limited

Manor Court, High Street,
Harmondsworth

Drainage Layout
Sheet 1 of 2

1:100

AJ
Aug 2021

DB

A21138/0300 T1

T1 INITIAL TENDER ISSUE.

AJ 09.08.21 DB 09.08.21 DB 09.08.21

Note:
Existing sewers mapped from topographical
survey informaiton and site inspection only. Full
GPR/CCTV survey of existing services strongly
recommended prior to commencement of works
on site to verify connections, potential services
clashes and suitability of existing network.

Drainage Construction Notes

1. All materials and workmanship related to private sewers
shall be in accordance with Part H of the Building
Regulations and BS EN752 and best practice

2. All materials and workmanship  related to adoptable
sewers shall be in accordance with the Design and
Construction Guidance 2020 as published by the Water
Services Association and any subsequent revisions shown
by the water authority

3. All sustainable drainage systems to be designed and
maintained in accordance with CIRIA C753 The SuDS
Manual and best practice guidance.

4. Gulley and channel grating shall be ductile iron to BS
EN124, Load Class D400, and kitemarked.

5. Manhole covers and frames to be ductile iron to BS EN124
Class D400 in carriageways and Class B125 in verges
unless otherwise specified.  Covers may be kitemarked
and badged "SW" or "FW" as appropriate unless otherwise
instructed by the water authority.  Brick/brick infilled
manhole covers are not to be used on adoptable
manholes.

6. All clayware pipes to be vitrified clay to BS EN 295 or BS
65 and of minimum strength Class 120 or Extra Strength
respectively.

7. All plastic pipes to be PVC-U in accordance with BS EN
1401.

8. All underfloor hung drainage to be ductile iron in
accordance with BS EN 545: 1994 and BS EN 598: 1994
unless explicitly noted on the drawing.

9. All carrier drains under carriageway to be constructed with
BEDDING TYPES S or Z depending on depth of cover as
described on Typical Drainage Details drawing.

10. First flexible joint in pipes adjacent to a manhole shall be
600mm from inside face of manhole, connecting to rocker
pipe. For pipes of 150-450mm, the rocker pipe length shall
be 500mm-750mm and for pipe diameters 451-750 rocker
pipe shall be 750mm-1000mm.

11. Pipes shall be laid to their true line and level by laser or by
boning each end and middle.

12. All soft spots within pipe trenches shall be removed.

13. No water shall be allowed to accumulate in pipe trenches
during construction.

14. All fill material shall be consolidated in layers not
exceeding 225mm.

15. P.C concrete lintels to be used over pipes and ducts
passing through walls, subject to design by structural
engineer.

16. All insitu concrete used in pipe protection to be min. grade
ST2 unless noted otherwise on the typical details.

17. Compressible filler for interruption of concrete pipe
protection shall consist of bitumen impregnated insulating
board to BS 1142 at each pipe joint.

18. All redundant drains shall be removed or concrete sealed.

19. All pipe runs to be laid with flexible joints.

20. All pipe connections to be made soffit to soffit.

21. All pipework with less than 1.2m cover within roads or
parking areas to have concrete bed & surround.

22. If the contractor finds any discrepancies in the information
provided then he must notify the engineer immediately
before any materials are ordered or works undertaken

23. All underslab drainage at minimum 1 in 40 fall unless noted
on the drawing.

All PPIC chambers to be:
- Wavin OSMA Universal 450mm PPIC (depth

up to 1.2m)
- Wavin Deep Inspection Chamber (1.2m to to

3.0m or larger pipes). 450mmØ for 100/150
pipes. 600mmØ for 225/300 pipes.

Drainage Key

450mmØ PPIC chamber

Proposed Foul Water (Private)

Existing Foul Water (Public)

Proposed Surface Water (Private)

Existing Surface Water (Public)

Porous Surfacing

Excedance Flow Direction

Foul Water GullyG
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Existing foul water chamber
to be removed and replaced
with new PPIC10
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Existing foul water chamber
to be removed and replaced
with new PPIC
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Existing foul water chamber
to be removed and replaced

with new foul water
demarcation chamber
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New 150mmØ foul water sewer to be laid on line of
existing 100mmØ sewer. Final conenction point
through third party land near FWMH 6601 (Invert level
21.25m AOD). Agreement required with adjacent land
owner to replace pipe length with 150mmØ.

G

Foul water washdown
gully in bin store
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Proposed porous surfacing to
architects specification (resin bound

gravel). Existing gullies to be retained
for flash storm events. Minimum

250mm clean stone layer provided.

Existing surface water
system to be reused

Proposed porous surfacing. Minimum
250mm clean stone layer provided for
surface water attenuation.

New surface water
inspection chamber to pick
up surface water drain

100mmØ

Proposed rainwater harvester by specialist
supplier. Initial tank size as follows:
Footprint (m²) x 0.8 x 0.95 x 800 x 0.05
Tank size = 6385m³ (min)
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REVISION NOTE/COMMENT

1.1.  THIS DRAWING IS COPYRIGHT AND SHOULD NOT BE
REPRODUCED IN WHOLE OR PART WITHOUT THE 
WRITTEN CONSENT OF PPCE GROUP LTD.

1.2 DO NOT SCALE FROM THIS DRAWING.
1.3.  ALL DIMENSIONS TO BE CHECKED ON SITE AND

CO-ORDINATE WITH RELEVANT ARCHITECT'S 
DRAWINGS. ANY DISCREPANCIES TO BE REPORTED
TO THE ENGINEER PRIOR TO CONSTRUCTION.

1.4.  ALL DIMENSIONS IN METRES UNLESS NOTED
OTHERWISE.

1.5.  ALL LEVELS IN METRES.
1.6.  SIZES HEREON SHALL NOT BE MODIFIED WITHOUT

THE WRITTEN APPROVAL OF THE ENGINEER.
1.7.  THIS DRAWING IS TO BE READ IN CONJUNCTION WITH

ALL RELEVANT ENGINEERS DRAWINGS &
SPECIFICATIONS.
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Drainage Construction Notes

1. All materials and workmanship related to private sewers
shall be in accordance with Part H of the Building
Regulations and BS EN752 and best practice

2. All materials and workmanship  related to adoptable
sewers shall be in accordance with the Design and
Construction Guidance 2020 as published by the Water
Services Association and any subsequent revisions shown
by the water authority

3. All sustainable drainage systems to be designed and
maintained in accordance with CIRIA C753 The SuDS
Manual and best practice guidance.

4. Gulley and channel grating shall be ductile iron to BS
EN124, Load Class D400, and kitemarked.

5. Manhole covers and frames to be ductile iron to BS EN124
Class D400 in carriageways and Class B125 in verges
unless otherwise specified.  Covers may be kitemarked
and badged "SW" or "FW" as appropriate unless otherwise
instructed by the water authority.  Brick/brick infilled
manhole covers are not to be used on adoptable
manholes.

6. All clayware pipes to be vitrified clay to BS EN 295 or BS
65 and of minimum strength Class 120 or Extra Strength
respectively.

7. All plastic pipes to be PVC-U in accordance with BS EN
1401.

8. All underfloor hung drainage to be ductile iron in
accordance with BS EN 545: 1994 and BS EN 598: 1994
unless explicitly noted on the drawing.

9. All carrier drains under carriageway to be constructed with
BEDDING TYPES S or Z depending on depth of cover as
described on Typical Drainage Details drawing.

10. First flexible joint in pipes adjacent to a manhole shall be
600mm from inside face of manhole, connecting to rocker
pipe. For pipes of 150-450mm, the rocker pipe length shall
be 500mm-750mm and for pipe diameters 451-750 rocker
pipe shall be 750mm-1000mm.

11. Pipes shall be laid to their true line and level by laser or by
boning each end and middle.

12. All soft spots within pipe trenches shall be removed.

13. No water shall be allowed to accumulate in pipe trenches
during construction.

14. All fill material shall be consolidated in layers not
exceeding 225mm.

15. P.C concrete lintels to be used over pipes and ducts
passing through walls, subject to design by structural
engineer.

16. All insitu concrete used in pipe protection to be min. grade
ST2 unless noted otherwise on the typical details.

17. Compressible filler for interruption of concrete pipe
protection shall consist of bitumen impregnated insulating
board to BS 1142 at each pipe joint.

18. All redundant drains shall be removed or concrete sealed.

19. All pipe runs to be laid with flexible joints.

20. All pipe connections to be made soffit to soffit.

21. All pipework with less than 1.2m cover within roads or
parking areas to have concrete bed & surround.

22. If the contractor finds any discrepancies in the information
provided then he must notify the engineer immediately
before any materials are ordered or works undertaken

23. All underslab drainage at minimum 1 in 40 fall unless noted
on the drawing.

Note:
Existing sewers mapped from topographical
survey informaiton and site inspection only. Full
GPR/CCTV survey of existing services strongly
recommended prior to commencement of works
on site to verify connections, potential services
clashes and suitability of existing network.

All PPIC chambers to be:
- Wavin OSMA Universal 450mm PPIC (depth

up to 1.2m)
- Wavin Deep Inspection Chamber (1.2m to to

3.0m or larger pipes). 450mmØ for 100/150
pipes. 600mmØ for 225/300 pipes.

Drainage Key

450mmØ PPIC chamber

Proposed Foul Water (Private)

Existing Foul Water (Public)

Proposed Surface Water (Private)

Existing Surface Water (Public)

Porous Surfacing

Excedance Flow Direction

Foul Water GullyG
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150mm DESIGNATED MIX GEN3 CONCRETE
BED. THE CHAMBER IS TO BE PLACED IN
POSITION WHILST THE CONCRETE IS WET
IN ORDER THAT THE CONCRETE TAKES
THE SHAPE OF THE CHAMBER BASE

600mm ROCKER PIPES
WHERE DRAINS EXIST
CONCRETE SURROUND

MIN 150mm ST2 CONCRETE
SURROUND

OSMA NON ENTRY INSPECTION
CHAMBER BASE TO SUIT
INCOMING CONNECTIONS

REFER TO DETAIL 1 FOR
PIPE MATERIAL, BEDDING
AND SURROUND

450mm OPENING FOR PPIC UNDER 1.2m DEPTH
350mm OPENING FOR NON ENTRY PPIC OVER 1.2m DEPTH

FINISHED
SURFACE LEVEL

OSMA/WAVIN
INSPECTION CHAMBER
OR SIMILAR APPROVED

300mm WIDE BY 225mm DEEP
GEN 3 CONCRETE PLINTH TO
TOP OF CHAMBER

150mm DESIGNATED MIX GEN3 CONCRETE
BED. THE CHAMBER IS TO BE PLACED IN
POSITION WHILST THE CONCRETE IS WET
IN ORDER THAT THE CONCRETE TAKES
THE SHAPE OF THE CHAMBER BASE

OSMA NON ENTRY INSPECTION
CHAMBER BASE TO SUIT
INCOMING CONNECTIONS

600mm ROCKER PIPES
WHERE DRAINS EXIST
CONCRETE SURROUND

MIN 150mm ST2 CONCRETE
SURROUND

REFER TO DETAIL 1 FOR
PIPE MATERIAL, BEDDING
AND SURROUND

OSMA/WAVIN INSPECTION
CHAMBER OR SIMILAR
APPROVED

MANHOLE COVER TO SUIT BS EN
124 LOADING HIGHWAYS - CLASS
D400 600mm CLEAR OPENING

ACCESS OPENING RESTRICTED
TO 350mm DIAMETER OR 300mm x
300mm IF DEPTH OF CHAMBER TO
INVERT IS > 1.0m

MORTAR BEDDING AND HAUNCHING
TO COVER FRAME TO CLAUSE E6.7

FINISHED
SURFACE LEVEL

450mm OPENING FOR PPIC UNDER 1.2m DEPTH
350mm OPENING FOR NON ENTRY PPIC OVER 1.2m DEPTH

MORTAR BEDDING AND HAUNCHING
TO COVER FRAME TO CLAUSE E6.7

COVER COMPLYING WITH BS EN 124
AND BS 7903 DRIVEWAYS,
FOOTWAYS AND LANDSCAPED
AREAS - CLASS B125 SEE CLAUSE
E2.32

ACCESS OPENING RESTRICTED TO
350mm DIAMETER OR 300mm x
300mm IF DEPTH OF CHAMBER TO
INVERT IS > 1.0m

55
mm

TEMPORARY CAP SHAFT
DURING CONSTRUCTION

TEMPORARY CAP SHAFT DURING
CONSTRUCTION

X + 600 MAX
X + 300 MIN

A

X

A  OR  150mm
MIN

MIN
150

MIN
150

GRANULAR MATERIAL
TO S.H.W. CLAUSE
503.3 (1)

MAXIMUM TRENCH
WIDTH (mm)

INTERNAL PIPE
DIAMETER (mm)

TRENCH WIDTHS

100 600
150 600
225 700
300 850
375 1050
450 1150
525 1200
600 1350
675 1450
750 1500
825 1600
900 1900
975 2000
1050 2100
1200 2300

TERRAM 1000 PERMEABLE
MEMBRANE (OSA)

BASE COURSE

SUB-BASE STORAGE

SURFACE COURSE

LAYING COURSE

COARSE GRADED AGGREGATE, MINIMUM 30% VOID RATIO WITH NO
FINES TO BS7533-13:2009 (TYPICALLY 4/20mm CLEAN CRUSHED
STONE TO BS EN 13242)

MEMBRANE BROUGHT UP TO
HAUNCHED KERB OR EDGE AND CUT
OFF FLUSH WITH SURFACE OF PAVING

TERRAM 1000 PERMEABLE MEMBRANE (OSA)
EXISTING GROUND TO BE FREE DRAINING MATERIAL AS PER
BOREHOLE INFORMATION. SURFACE TO HAVE MINIMUM 5% CBR,
OR CONSULT SPECIALIST MANUFACTURER FOR FURTHER DETAILS,
BASED ON THE CBR TABLE INCLUDED.

80mm AC32 DENSE BITUMEN BASE/BIN 100/150. TO BE PUNCTURED AT 0.75m
CENTRES WITH 75mm DIAMETER HOLES. HOLES TO BE FILLED WITH 2/6.3mm
SINGLE SIZE CLEAN CRUSHED STONE TO BS EN 13242.

50mm OF 6.3-2mm GRIT TO BS7533-13:2009 and BS 13242:2002

TERRAM 1000 PERMEABLE
MEMBRANE (OSA)

SUB-BASE STORAGE

SURFACE COURSE

LAYING COURSE

COARSE GRADED AGGREGATE, MINIMUM 30% VOID RATIO WITH NO
FINES TO BS7533-13:2009 (TYPICALLY 4/20mm CLEAN CRUSHED
STONE TO BS EN 13242)

MEMBRANE BROUGHT UP TO
HAUNCHED KERB OR EDGE AND CUT
OFF FLUSH WITH SURFACE OF PAVING

60mm OR 80mm POROUS SURFACING. REFER TO GENERAL
ARRANGEMENT DRAWINGS FOR LAYOUTS.

TERRAM 1000 PERMEABLE MEMBRANE (OSA)
EXISTING GROUND TO BE FREE DRAINING MATERIAL AS PER
BOREHOLE INFORMATION. SURFACE TO HAVE MINIMUM 5% CBR,
OR CONSULT SPECIALIST MANUFACTURER FOR FURTHER DETAILS,
BASED ON THE CBR TABLE INCLUDED.

50mm OF 6.3-2mm GRIT TO BS7533-13:2009 and BS 13242:2002

60mm OR 80mm POROUS SURFACING. REFER TO GENERAL
ARRANGEMENT DRAWINGS FOR LAYOUTS.
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Drainage Construction Notes

1. All materials and workmanship related to private sewers shall be in accordance with Part H of the Building
Regulations and BS EN752 and best practice

2. All materials and workmanship  related to adoptable sewers shall be in accordance with the Design and
Construction Guidance 2020 as published by the Water Services Association and any subsequent revisions
shown by the water authority

3. All sustainable drainage systems to be designed and maintained in accordance with CIRIA C753 The SuDS
Manual and best practice guidance.

4. Gulley and channel grating shall be ductile iron to BS EN124, Load Class D400, and kitemarked.

5. Manhole covers and frames to be ductile iron to BS EN124 Class D400 in carriageways and Class B125 in
verges unless otherwise specified.  Covers may be kitemarked and badged "SW" or "FW" as appropriate unless
otherwise instructed by the water authority.  Brick/brick infilled manhole covers are not to be used on adoptable
manholes.

6. All clayware pipes to be vitrified clay to BS EN 295 or BS 65 and of minimum strength Class 120 or Extra
Strength respectively.

7. All plastic pipes to be PVC-U in accordance with BS EN 1401.

8. All underfloor hung drainage to be ductile iron in accordance with BS EN 545: 1994 and BS EN 598: 1994 unless
explicitly noted on the drawing.

9. All carrier drains under carriageway to be constructed with BEDDING TYPES S or Z depending on depth of cover
as described on Typical Drainage Details drawing.

10. First flexible joint in pipes adjacent to a manhole shall be 600mm from inside face of manhole, connecting to
rocker pipe. For pipes of 150-450mm, the rocker pipe length shall be 500mm-750mm and for pipe diameters
451-750 rocker pipe shall be 750mm-1000mm.

11. Pipes shall be laid to their true line and level by laser or by boning each end and middle.

12. All soft spots within pipe trenches shall be removed.

13. No water shall be allowed to accumulate in pipe trenches during construction.

14. All fill material shall be consolidated in layers not exceeding 225mm.

15. P.C concrete lintels to be used over pipes and ducts passing through walls, subject to design by structural
engineer.

16. All insitu concrete used in pipe protection to be min. grade ST2 unless noted otherwise on the typical details.

17. Compressible filler for interruption of concrete pipe protection shall consist of bitumen impregnated insulating
board to BS 1142 at each pipe joint.

18. All redundant drains shall be removed or concrete sealed.

19. All pipe runs to be laid with flexible joints.

20. All pipe connections to be made soffit to soffit.

21. All pipework with less than 1.2m cover within roads or parking areas to have concrete bed & surround.

22. If the contractor finds any discrepancies in the information provided then he must notify the engineer immediately
before any materials are ordered or works undertaken

23. All underslab drainage at minimum 1 in 40 fall unless noted on the drawing.
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FILTER PACKAGER CONSISTS OF:
- INTERNAL UNIVERSAL FILTER 3/XL INTERNAL
- OVERFLOW SIPHON AND RODENT GUARD
- SPANNFIX PIPE CONNECTION SLEEVE
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Tank details indicative only subject to specialist supplier specification
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Patrick Parsons Limited Page 1
Waterloo House
Thornton Street
Newcastle Upon Tyne, NE1 4AP
Date 13/09/2021 15:20 Designed by harry.saffin
File Porous 1.SRCX Checked by
Innovyze Source Control 2020.1

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

©1982-2020 Innovyze

Half Drain Time : 49 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 0.193 0.193 2.0 7.2 O K
30 min Summer 0.216 0.216 2.2 9.1 O K
60 min Summer 0.228 0.228 2.4 10.2 O K
120 min Summer 0.230 0.230 2.4 10.3 O K
180 min Summer 0.225 0.225 2.3 9.8 O K
240 min Summer 0.217 0.217 2.3 9.2 O K
360 min Summer 0.201 0.201 2.1 7.9 O K
480 min Summer 0.187 0.187 1.9 6.8 O K
600 min Summer 0.174 0.174 1.8 5.9 O K
720 min Summer 0.164 0.164 1.7 5.2 O K
960 min Summer 0.146 0.146 1.5 4.1 O K
1440 min Summer 0.119 0.119 1.2 2.8 O K
2160 min Summer 0.094 0.094 1.0 1.7 O K
2880 min Summer 0.078 0.078 0.8 1.2 O K
4320 min Summer 0.058 0.058 0.6 0.6 O K
5760 min Summer 0.048 0.048 0.5 0.4 O K
7200 min Summer 0.044 0.044 0.4 0.4 O K
8640 min Summer 0.041 0.041 0.3 0.3 O K
10080 min Summer 0.038 0.038 0.3 0.3 O K

15 min Winter 0.193 0.193 2.0 7.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.153 0.0 17
30 min Summer 90.705 0.0 30
60 min Summer 56.713 0.0 48
120 min Summer 34.246 0.0 82
180 min Summer 25.149 0.0 116
240 min Summer 20.078 0.0 148
360 min Summer 14.585 0.0 214
480 min Summer 11.622 0.0 276
600 min Summer 9.738 0.0 338
720 min Summer 8.424 0.0 398
960 min Summer 6.697 0.0 520
1440 min Summer 4.839 0.0 762
2160 min Summer 3.490 0.0 1120
2880 min Summer 2.766 0.0 1472
4320 min Summer 1.989 0.0 2204
5760 min Summer 1.573 0.0 2928
7200 min Summer 1.311 0.0 3648
8640 min Summer 1.129 0.0 4392
10080 min Summer 0.994 0.0 5040

15 min Winter 138.153 0.0 17



Patrick Parsons Limited Page 2
Waterloo House
Thornton Street
Newcastle Upon Tyne, NE1 4AP
Date 13/09/2021 15:20 Designed by harry.saffin
File Porous 1.SRCX Checked by
Innovyze Source Control 2020.1

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

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 0.217 0.217 2.3 9.2 O K
60 min Winter 0.227 0.227 2.4 10.1 O K
120 min Winter 0.226 0.226 2.4 10.0 O K
180 min Winter 0.216 0.216 2.2 9.1 O K
240 min Winter 0.205 0.205 2.1 8.2 O K
360 min Winter 0.183 0.183 1.9 6.6 O K
480 min Winter 0.165 0.165 1.7 5.3 O K
600 min Winter 0.150 0.150 1.6 4.4 O K
720 min Winter 0.136 0.136 1.4 3.6 O K
960 min Winter 0.116 0.116 1.2 2.6 O K
1440 min Winter 0.088 0.088 0.9 1.5 O K
2160 min Winter 0.065 0.065 0.7 0.8 O K
2880 min Winter 0.052 0.052 0.5 0.5 O K
4320 min Winter 0.043 0.043 0.4 0.4 O K
5760 min Winter 0.038 0.038 0.3 0.3 O K
7200 min Winter 0.035 0.035 0.3 0.2 O K
8640 min Winter 0.032 0.032 0.2 0.2 O K
10080 min Winter 0.030 0.030 0.2 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 90.705 0.0 30
60 min Winter 56.713 0.0 50
120 min Winter 34.246 0.0 86
180 min Winter 25.149 0.0 124
240 min Winter 20.078 0.0 158
360 min Winter 14.585 0.0 224
480 min Winter 11.622 0.0 288
600 min Winter 9.738 0.0 350
720 min Winter 8.424 0.0 412
960 min Winter 6.697 0.0 530
1440 min Winter 4.839 0.0 764
2160 min Winter 3.490 0.0 1120
2880 min Winter 2.766 0.0 1464
4320 min Winter 1.989 0.0 2140
5760 min Winter 1.573 0.0 2936
7200 min Winter 1.311 0.0 3664
8640 min Winter 1.129 0.0 4256
10080 min Winter 0.994 0.0 5008
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.950

Region England and Wales Cv (Winter) 0.950
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.030

Time
From:

(mins)
To:

Area
(ha)

0 4 0.030
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 25.200

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.05760 Width (m) 13.0
Membrane Percolation (mm/hr) 1000 Length (m) 23.0

Max Percolation (l/s) 83.1 Slope (1:X) 100.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 0.000 Cap Volume Depth (m) 0.250
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 95 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 0.352 0.352 6.0 41.6 O K
30 min Summer 0.460 0.460 6.0 53.5 O K
60 min Summer 6.204 6.204 6.0 62.2 O K
120 min Summer 9.212 9.212 6.0 65.2 O K
180 min Summer 8.324 8.324 6.0 64.3 O K
240 min Summer 6.121 6.121 6.0 62.1 O K
360 min Summer 0.796 0.796 6.0 56.8 O K
480 min Summer 0.435 0.435 6.0 51.4 O K
600 min Summer 0.387 0.387 6.0 46.4 O K
720 min Summer 0.353 0.353 6.0 41.8 O K
960 min Summer 0.308 0.308 6.0 34.3 O K
1440 min Summer 0.261 0.261 5.2 25.6 O K
2160 min Summer 0.217 0.217 4.3 17.6 O K
2880 min Summer 0.185 0.185 3.7 12.8 O K
4320 min Summer 0.143 0.143 2.9 7.7 O K
5760 min Summer 0.117 0.117 2.3 5.2 O K
7200 min Summer 0.099 0.099 2.0 3.7 O K
8640 min Summer 0.086 0.086 1.7 2.8 O K
10080 min Summer 0.076 0.076 1.5 2.1 O K

15 min Winter 0.352 0.352 6.0 41.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.153 0.0 18
30 min Summer 90.705 0.0 32
60 min Summer 56.713 0.0 60
120 min Summer 34.246 0.0 100
180 min Summer 25.149 0.0 130
240 min Summer 20.078 0.0 164
360 min Summer 14.585 0.0 232
480 min Summer 11.622 0.0 300
600 min Summer 9.738 0.0 364
720 min Summer 8.424 0.0 426
960 min Summer 6.697 0.0 546
1440 min Summer 4.839 0.0 782
2160 min Summer 3.490 0.0 1148
2880 min Summer 2.766 0.0 1500
4320 min Summer 1.989 0.0 2208
5760 min Summer 1.573 0.0 2936
7200 min Summer 1.311 0.0 3672
8640 min Summer 1.129 0.0 4400
10080 min Summer 0.994 0.0 5136

15 min Winter 138.153 0.0 18
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 0.461 0.461 6.0 53.5 O K
60 min Winter 6.357 6.357 6.0 62.4 O K
120 min Winter 8.751 8.751 6.0 64.8 O K
180 min Winter 7.088 7.088 6.0 63.1 O K
240 min Winter 3.760 3.760 6.0 59.8 O K
360 min Winter 0.441 0.441 6.0 52.0 O K
480 min Winter 0.372 0.372 6.0 44.5 O K
600 min Winter 0.328 0.328 6.0 37.9 O K
720 min Winter 0.299 0.299 6.0 32.7 O K
960 min Winter 0.263 0.263 5.3 25.8 O K
1440 min Winter 0.212 0.212 4.2 16.9 O K
2160 min Winter 0.164 0.164 3.3 10.1 O K
2880 min Winter 0.133 0.133 2.7 6.7 O K
4320 min Winter 0.097 0.097 1.9 3.6 O K
5760 min Winter 0.077 0.077 1.5 2.2 O K
7200 min Winter 0.064 0.064 1.3 1.5 O K
8640 min Winter 0.055 0.055 1.1 1.1 O K
10080 min Winter 0.049 0.049 1.0 0.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 90.705 0.0 32
60 min Winter 56.713 0.0 60
120 min Winter 34.246 0.0 108
180 min Winter 25.149 0.0 138
240 min Winter 20.078 0.0 176
360 min Winter 14.585 0.0 248
480 min Winter 11.622 0.0 316
600 min Winter 9.738 0.0 378
720 min Winter 8.424 0.0 436
960 min Winter 6.697 0.0 560
1440 min Winter 4.839 0.0 806
2160 min Winter 3.490 0.0 1152
2880 min Winter 2.766 0.0 1500
4320 min Winter 1.989 0.0 2208
5760 min Winter 1.573 0.0 2936
7200 min Winter 1.311 0.0 3672
8640 min Winter 1.129 0.0 4304
10080 min Winter 0.994 0.0 4968
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.950

Region England and Wales Cv (Winter) 0.950
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.075

Time
From:

(mins)
To:

Area
(ha)

0 4 0.075

Time Area Diagram

Total Area (ha) 0.075

Time
From:

(mins)
To:

Area
(ha)

0 4 0.075
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 25.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.05760 Width (m) 25.0
Membrane Percolation (mm/hr) 1000 Length (m) 30.0

Max Percolation (l/s) 208.3 Slope (1:X) 100.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 0.000 Cap Volume Depth (m) 0.250
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 42 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 0.127 0.127 2.0 5.8 O K
30 min Summer 0.147 0.147 2.0 7.3 O K
60 min Summer 0.157 0.157 2.0 8.1 O K
120 min Summer 0.155 0.155 2.0 7.9 O K
180 min Summer 0.146 0.146 2.0 7.2 O K
240 min Summer 0.135 0.135 2.0 6.3 O K
360 min Summer 0.115 0.115 2.0 4.9 O K
480 min Summer 0.101 0.101 2.0 3.8 O K
600 min Summer 0.092 0.092 1.8 3.2 O K
720 min Summer 0.085 0.085 1.7 2.7 O K
960 min Summer 0.073 0.073 1.5 2.0 O K
1440 min Summer 0.058 0.058 1.2 1.3 O K
2160 min Summer 0.047 0.047 0.9 0.8 O K
2880 min Summer 0.042 0.042 0.7 0.7 O K
4320 min Summer 0.036 0.036 0.5 0.5 O K
5760 min Summer 0.032 0.032 0.4 0.4 O K
7200 min Summer 0.029 0.029 0.3 0.3 O K
8640 min Summer 0.027 0.027 0.3 0.3 O K
10080 min Summer 0.025 0.025 0.3 0.2 O K

15 min Winter 0.127 0.127 2.0 5.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.153 0.0 17
30 min Summer 90.705 0.0 30
60 min Summer 56.713 0.0 48
120 min Summer 34.246 0.0 82
180 min Summer 25.149 0.0 114
240 min Summer 20.078 0.0 148
360 min Summer 14.585 0.0 208
480 min Summer 11.622 0.0 266
600 min Summer 9.738 0.0 326
720 min Summer 8.424 0.0 384
960 min Summer 6.697 0.0 502
1440 min Summer 4.839 0.0 738
2160 min Summer 3.490 0.0 1100
2880 min Summer 2.766 0.0 1464
4320 min Summer 1.989 0.0 2164
5760 min Summer 1.573 0.0 2872
7200 min Summer 1.311 0.0 3568
8640 min Summer 1.129 0.0 4280
10080 min Summer 0.994 0.0 5136

15 min Winter 138.153 0.0 17
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 0.147 0.147 2.0 7.3 O K
60 min Winter 0.155 0.155 2.0 7.9 O K
120 min Winter 0.149 0.149 2.0 7.4 O K
180 min Winter 0.133 0.133 2.0 6.3 O K
240 min Winter 0.118 0.118 2.0 5.1 O K
360 min Winter 0.096 0.096 1.9 3.5 O K
480 min Winter 0.083 0.083 1.7 2.6 O K
600 min Winter 0.073 0.073 1.5 2.0 O K
720 min Winter 0.065 0.065 1.3 1.6 O K
960 min Winter 0.054 0.054 1.1 1.1 O K
1440 min Winter 0.045 0.045 0.8 0.7 O K
2160 min Winter 0.038 0.038 0.6 0.5 O K
2880 min Winter 0.034 0.034 0.5 0.4 O K
4320 min Winter 0.029 0.029 0.3 0.3 O K
5760 min Winter 0.025 0.025 0.3 0.2 O K
7200 min Winter 0.023 0.023 0.2 0.2 O K
8640 min Winter 0.021 0.021 0.2 0.2 O K
10080 min Winter 0.020 0.020 0.2 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 90.705 0.0 30
60 min Winter 56.713 0.0 48
120 min Winter 34.246 0.0 86
180 min Winter 25.149 0.0 122
240 min Winter 20.078 0.0 154
360 min Winter 14.585 0.0 212
480 min Winter 11.622 0.0 272
600 min Winter 9.738 0.0 332
720 min Winter 8.424 0.0 390
960 min Winter 6.697 0.0 504
1440 min Winter 4.839 0.0 732
2160 min Winter 3.490 0.0 1104
2880 min Winter 2.766 0.0 1428
4320 min Winter 1.989 0.0 2160
5760 min Winter 1.573 0.0 2896
7200 min Winter 1.311 0.0 3680
8640 min Winter 1.129 0.0 4376
10080 min Winter 0.994 0.0 5104
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.950

Region England and Wales Cv (Winter) 0.950
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.025

Time
From:

(mins)
To:

Area
(ha)

0 4 0.025
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 26.200

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.05760 Width (m) 25.0
Membrane Percolation (mm/hr) 1000 Length (m) 10.0

Max Percolation (l/s) 69.4 Slope (1:X) 100.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 0.000 Cap Volume Depth (m) 0.250
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