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6. Surface Water Drainage Strategy 

Surrounding Water Environment & Existing Drainage  

Geology 

 

 

 

 

Watercourses 

 

Sewers 

 

 



 

Greenfield Runoff Rates 

 

 

 

 



 

 

𝑄𝑏𝑎𝑟𝑟𝑢𝑟𝑎𝑙 = 0.00108(0.1 × 𝐴𝑅𝐸𝐴)0.89 × 𝑆𝐴𝐴𝑅1.17 × 𝑆𝑃𝑅2.17 𝑚3/𝑠

 

 

Greenfield runoff rates from the site – simulation criteria 

Rainfall Data FSR 

SAAR 600.0 

Area (ha) 0.021 

SOIL 0.3 

Region Region 6 

Urban % 0 

 



Storm Event Runoff Rate (l/s) 
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SUDS DRAINAGE HIERARCHY  

 Suitability Comment 

 

1. 
Store rainwater for later 

use 
✓ 

Rainwater harvesting for the proposed development should be 

considered by a specialist at the detailed design stage. There are 

opportunities for rainwater harvesting measures to be included in the 

scheme. Adopting a conservative approach, any storage volume 

offered by rainwater harvesting has been excluded from the 

calculations. 

2. 

Use infiltration 

techniques, such as 

porous surfaces in non-

clay areas 

✓ 

No infiltration testing has been carried out at the time of writing. 

Given the mapped underlying geology at the site and the limited space 

for soakaways, infiltration has been discounted as the primary method 

of surface water management.  

3. 

Attenuate rainwater in 

ponds or open water 

features for gradual 

release 

x Limited space on site for above ground SuDS. 

4. 

Attenuate rainwater by 

storing in tanks or 

sealed water features 

for gradual release 

✓ 

Attenuation can be provided in below ground geocellular crate systems 

in the proposed garden areas prior to discharging at 1 l/s to the surface 

water sewer network. 

5. 
Discharge rainwater 

direct to a watercourse 
x No watercourses within feasible distance of the site. 

6. 

Discharge rainwater to 

a surface water 

sewer/drain 

✓ 

There is an existing Thames Water surface water sewer adjacent to the 

site. A new connection may be required from the site subject to Thames 

Water approval. A CCTV survey should also be carried out to determine 

if there are any outfalls from the site into the Thames Water sewer 

upstream of MH 4410, and whether these could be reused to avoid the 

need for a new connection. 

7. 
Discharge rainwater to 

Combined Sewer 
x 

Public sewers in area are separate surface water and foul, not 

combined.  
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Catchment Area Simulation Parameters 

Rainfall Data FSR 

M5-60 20.0mm 

Total Area (inc 10% UC allowance) 0.023 ha 

Ratio R 0.406 

Return Periods 1, 30, 30+35% for climate change, 
100, 100 +40% for Climate Change. 

Summer and Winter 

Storm Durations 15, 30, 60, 120, 240, 360, 480, 960, 
1440 minute 

Volumetric Runoff Coefficient 0.900 (summer and winter storms) 

Percentage Impervious 100% 

Time of Concentration 5 minutes 

InfoDrainage Modelling Results 
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DISCLAIMER 

This report has been prepared by Stephen Buss Environmental Consulting Ltd (SBEC) in its 
professional capacity as hydrogeologist, in a manner consistent with the level of care and skill 
ordinarily exercised by members of the geological and engineering professions practising at this 
time, within the agreed scope and terms of contract, and taking account of the manpower and 
resources devoted to it by agreement with its client.  

The advice and opinions in this report should be read and relied on only in the context of the 
report as a whole. As with any environmental appraisal or investigation, the conclusions and 
observations are based on limited data. The risk of undiscovered environmental impairment of 
the property cannot be ruled out. SBEC cannot therefore warrant the actual conditions at the 
site and advice given is limited to those conditions for which information is held by SBEC at the 
time. The findings are based on the information made available to SBEC at the date of the report 
(and will have been assumed to be correct) and on current UK standards, codes, technology and 
practices as at that time.  

This report is provided to the client addressed above. Should the client wish to release this report 
to any other third party for that party’s reliance, SBEC accepts no responsibility to any third 
party to whom this report or any part thereof is made known. SBEC accepts no responsibility 
for any loss or damage incurred as a result, and the third party does not acquire any rights 
whatsoever, contractual or otherwise, against SBEC except as expressly agreed with SBEC in 
writing. 

The findings do not purport to include any manner of legal advice or opinion. New information 
or changes in conditions and regulatory requirements may occur in future, which will change the 
conclusions presented here. 
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1. Introduction  

1.1 Background 

This report presents an assessment of the likely risk of groundwater flooding at the proposed 
development to the rear of 35 Twickenham Road, Teddington TW11 8AH (Figure 1.1). The 
planning authority is Richmond upon Thames London Borough. 

According to the Richmond Strategic Flood Risk Assessment (SFRA), the site is in an area with a 
between 50% and 75% risk of groundwater flooding. The SFRA advises that: 

Where a development site intersects with an area with >= 25% susceptibility to groundwater flooding, the 
applicant should assess this risk by answering the following questions: 

 Will the proposed development impact the flow profile of groundwater related flow or surface water to 
downstream areas? 

 Will the proposed development increase groundwater related flood risk to neighbouring properties? 

If the answer to either, or both, of these questions is ‘yes’, then the applicant should assess the potential 
impacts and level of risk posed by the development. Such an assessment may identify that the proposed 
development requires mitigation actions. All of this must be detailed as part of the applicant's 
submission. As a guide, the assessment could align with the approach as set out in the Basement 
Assessment User Guide. 

Where the development includes a basement a Basement Screening Assessment should be carried out. 
Examples of information that is expected as part of the Screening Assessment include, but is not limited to:  

 Description of the proposed basement, cellar or subsurface structure development. 
 Construction methods proposed. 
 Characteristics of the site, including geological information (bedrock, superficial deposits, and aquifer 

confirmation) and topographical information. 
 Site borehole information with water levels. If historical borehole data is used, the borehole location 

must be within 100m of the site and have been conducted within the last 20 years to best capture the 
current local conditions.  However, singular borehole measurements may not provide information on 
what subterranean conditions might look like at a different time in the year. Groundwater flow and 
throughflow may be subjected to seasonal influences. Therefore, it will be necessary to monitor 
subterranean water levels over a period of time in areas that may be more susceptible to groundwater 
and throughflow. 

 Characteristics of potential impacts (including the impact on soils, land use, water quality and 
hydrology). 

 Details of mitigation measures (where appropriate). 

This report was commissioned to provide analysis and interpretation of geological and 
groundwater conditions at the Twickenham Road site, with the aim of providing such a 
screening assessment and clarifying the risk of groundwater flooding on site.  

1.2 The Development 

The site is to the rear (west) of number 35 Twickenham Road, it is roughly square, and is 
bounded by Manor Road to the south. It was previously occupied by garages but these have 
been demolished. 
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The proposed development is construct a four-storey house. The lower ground floor is to be 
sunk below current ground level, but not to the depth of a full basement (). The lower ground 
floor will be at a level circa 1.05 m below pavement level. 

1.3 This Report 

Stephen Buss Environmental Consulting Ltd (SBEC) was instructed 
by Aegaea in November 2022 to complete this report.  

In June 2016 SBEC undertook a detailed groundwater modelling study 
for the redevelopment of Teddington Studios, which was about 400 m 
east of 35 Twickenham Road. Monitoring data for the site and modelling results are referred to 
in this current report. Hence some of the data used is from September to November 2015, the 
period of site investigation at Teddington Studios.  

This report has been prepared by Dr Stephen Buss MA MSc CGeol. Dr Buss is a UK-based 
independent hydrogeologist with more than 20 years’ consulting experience in solving 
groundwater issues for regulators, private sector organisations, and developers. Dr Buss is a 
Chartered Geologist with the Geological Society of London. 
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Figure 1.1 Boundary of the proposed development (outlined in red) 
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Figure 1.2: Front elevation of the proposed development.  

(After Flower Michelin drawing number 287_33_30) 



Rear of 35 Twickenham Road, Teddington: groundwater flooding risk assessment 

Page 5 

2. Physical Setting 

2.1 Drainage and Topography 

Ground level of the pavement adjacent to the site is about 8.5 m above Ordnance Datum 
(AOD) (Figure 2.1). The site lies on a terrace, at an elevation of about 8.5 m, adjacent to the 
flood plain of the River Thames. Ground level drops down east of Twickenham Road, to an 
elevation of about 5.0 to 6.0 m AOD. 

The closest surface water body is the tidal River Thames about 170 m to the north east of the 
site. The riverside wall is constructed of sheet piles. About 500 m upstream of the site is 
Teddington Lock, which is the upper limit of the tidal river. Diurnal high tides reach Teddington 
Lock, and spring high tides can back up over the lock and may influence levels as far upstream as 
Hampton Court. 

Water level in the tidal River Thames adjacent to Teddington Studios, downstream of the 
Teddington Lock, was monitored from 2 September 2015 to 4 November 2015. Also, an 
Environment Agency level gauge upstream of the lock was in operation and levels for the whole 
monitoring period, and for a few days over the spring tides at the end of September 2015, are 
shown in Figure 2.2. 

A longer period of upstream levels for Teddington Lock is shown in Figure 2.3 and this shows 
that the period of monitoring (2 September to 4 November 2015) saw typical stages, with quite 
modest peaks. Peak levels upstream approached 5.2 m AOD in early 2014, which was indeed a 
very wet period with flooding upstream on the Thames (especially at Wraysbury and Datchet).  

2.2 Geology  

Bedrock geology1 beneath the site comprises the London Clay. This is a dark grey clay with 
partings of silt and fine sand and is considered to be almost impermeable, therefore it isolates the 
underlying chalk aquifer from activities at the surface. The base of the London Clay is below 
45 m depth at Teddington Wier2, and isolates the deeper Chalk aquifer from the surface. 

Mapped superficial geology comprises sand and gravel of the Kempton Park Gravel Member. 
From on the May 2018 site investigation report3 (Albury S.I. Ltd., 2018) these strata may be 
described as follows. 

Made ground is typically between up to 0.7 m in thickness. It generally comprises a top layer of 
concrete, with local fill of flint / gravel fragments. Below the concrete, made ground comprises 
dark brown sandy clay to silty sand with brick fragments and gravel. Below the made ground a 
layer of disturbed ground water identified to about 1.1 m depth. 

A cohesive layer of unanticipated Brickearth (very sandy or silty clay with occasional gravel) was 
identified beneath the made ground / disturbed ground. 

 

 
1 http://mapapps.bgs.ac.uk/geologyofbritain/home.html 
2 http://scans.bgs.ac.uk/sobi_scans/boreholes/581551  
3 Albury S.I. Ltd., 2018. Phase 1 Desk Study and Phase 2 Site Investigation Report, Land Rear of 35 Twickenham 
Road, Teddington, Middlesex TW11 8AH 
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Kempton Park Gravel Member is present beneath the whole of the site and was confirmed to 
depths of between 2.1 and 4.1 m. This deposit comprised brown silty sand with gravel, grading 
to sand with gravel at depth. London Clay was not proved in the site investigation.  

At a deeper borehole4, TQ17/SE156, is about 150 m to the north west of 35 Twickenham Road, 
the base of the Kempton Park Gravels was proved at 4.4 m depth (c. 2.8 m AOD).  

2.3 Hydrogeology 

Groundwater was not identified in the site investigation boreholes. The deepest borehole was 
4.1 m deep.  

In borehole TQ17/SE156 water was struck at 3.5 m depth and rose to 3.2 m depth (c. 4.0 m 
AOD) in May 1988. 

Water table elevations at Teddington Studios, adjacent to the tidal Thames, varied in time and 
across the site but there was a small range over September 2015 to November 2015: between a 
minimum of 2.94 m AOD and a maximum of 3.32 m AOD (Figure 2.4). 

2.4 Groundwater Flooding 

Figure 2.5 shows the mapped extent of groundwater flood susceptibility according to the BGS 
dataset (which is shown in the Richmond SFRA, which was used to screen in the potential for 
risk of groundwater flooding on the site). There is considered to be a 50 to 75% risk of 
groundwater flooding to occur at surface. 

Figure 2.6 also shows the ‘Increased potential for elevated groundwater’ dataset from Drain 
London. The site is indicated to not have increased potential for elevated groundwater.  

Further comment on the value of the groundwater flooding susceptibility datasets, for making 
site-specific decisions, is made in Section 3.1. 

 

 

 
4 http://scans.bgs.ac.uk/sobi_scans/boreholes/581593  
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Figure 2.1 Elevation from Environment Agency LIDAR data 
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Figure 2.2 Water level upstream (red) and downstream (blue) of Teddington Lock 
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Figure 2.3 Stage data upstream of Teddington Lock, 2014-15 

 

 

Figure 2.4 Groundwater level monitoring data, Teddington Studios 



Rear of 35 Twickenham Road, Teddington: groundwater flooding risk assessment 

Page 10 

 

 

Figure 2.5 Mapped groundwater flood susceptibility 

 

Figure 2.6 Increased potential for groundwater flooding 
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3. Interpretation 

3.1 Comment on Groundwater Flood Susceptibility Mapping 

The BGS groundwater flood susceptibility dataset is a tool for highlighting regional areas that are 
potentially at risk of groundwater flooding, but at a site scale the dataset is not reliable. The 
following section summarises the assumptions behind the dataset5. 

The dataset represents two types of groundwater flooding: ‘clearwater’ and ‘PSD’ (permeable 
superficial deposits). Clearwater flooding is mapped to the outcrop areas of permeable bedrock, 
such as the Chalk. London Clay is not considered to be permeable bedrock so the modelled 
groundwater flooding around Teddington is PSD flooding. 

PSD flooding arises when a river level (or the sea level for coastal sites) rises within its banks, but 
there are areas behind the banks that are lower than the crest of the bank. Groundwater may 
then flow through the permeable sub-surface to emerge in these hollows that are not connected 
to the river by an overland flow path. This is a common phenomenon on the gravels next to the 
River Thames, with PSD flooding occurring in south Oxford and in Datchet, Wraysbury and 
Slough areas. 

In creating the PSD flooding dataset the BGS did not use modelled flood levels (e.g. 
Environment Agency modelled levels) but developed a bespoke national model at a 50 m 
resolution. Topography data that was used to compare ground level with the flood level was also 
at 50 m resolution. This resolution is suitable for regional studies but not site-specific studies. 

To create the Areas Susceptible to Groundwater Flooding (AStGwF) dataset used in the 
Richmond SFRA the Environment Agency down-sampled the 50 m dataset to 1 km resolution. 
The percentage result in the AStGwF dataset refers to the proportion of that square kilometre 
where the original dataset indicated some level of risk. A square kilometre with a lot of area at 
low susceptibility to groundwater flooding would have a much higher AStGwF score than a 
square kilometre with a narrow band at very high susceptibility.  

The disclaimer for the AStGwF dataset (written by the Environment Agency) is as follows 
(emphasis is by SBEC): 

The Areas Susceptible to Groundwater Flooding (AStGWF) is a strategic scale map showing groundwater 
flood areas on a 1km square grid. The data was produced to annotate indicative Flood Risk Areas for 
Preliminary Flood Risk Assessment studies and allow the Lead Local Flood Authorities to determine 
whether there may be a risk of flooding from groundwater. 

This data shows the proportion of each 1km grid square where geological and hydrogeological condition show 
that groundwater might emerge. It does not show the likelihood of groundwater flooding 
occurring. It does not take account of the chance of flooding from groundwater rebound. This dataset covers 
a large area of land, and only isolated locations within the overall susceptible area are 
actually likely to suffer the consequences of groundwater flooding. 

The AStGWF data should be used only in combination with other information, for example local data or 
historic data. It should not be used as sole evidence for any specific flood risk management, land use planning 

 

 
5 https://www.bgs.ac.uk/research/groundwater/datainfo/GFSD_methodology.html  
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or other decisions at any scale. However, the data can help to identify areas for assessment at a local scale where 
finer resolution datasets exist. 

3.2 Conceptual Site Model 

The 35 Twickenham Road site is underlain by a layer of sandy gravel overlying clays of the 
London Clay (Section 2.2). The base of the gravel unit / top of the London Clay is probably 
around 2.8 m AOD in elevation.  

There is a groundwater body within the gravels beneath the site. A local borehole log indicates 
that the water table was at about 4.0 m AOD in May 1988 (Section 2.3). This was probably not 
the highest seasonal level: by comparison with typical groundwater level ranges for London 
gravels in CIRIA (1993)6, the peak groundwater level might be expected to be perhaps 0.2 to 
0.3 m higher at its peak.  

The seasonal peak groundwater level is therefore expected to be about 4.3 m AOD. But the 
floor level of the lower ground floor is to be about 1.05 m below pavement level (8.5 m AOD), 
i.e. about 7.45 m AOD. Therefore it is anticipated that there will always be at least 3.15 m 
between the water table and the base of the lower ground floor.  

Groundwater flooding that occurs upon low permeability bedrock tends to be related to the 
transmission of high river levels into adjacent permeable superficial deposits (i.e. sands and 
gravels). Groundwater flooding in this geological environment occurs separately from river 
flooding because the groundwater emerges into hollows behind the river banks (i.e. water does 
not reach the receptor via an overland flow route).  

Gravel deposits are present beneath Teddington, and specifically beneath the Twickenham Road 
site. Peak river levels downstream of Teddington Weir are not known but peak levels upstream, 
during the extremely high flood flows of early 2014, stayed below 5.2 m AOD (Figure 2.3). Even 
if this upstream level was to propagate through the gravel aquifer to beneath 35 Twickenham 
Road, there would still be 2.25 m between the water table and the lower ground floor.  

3.3 Impact Assessment 

With regard to the questions related to groundwater flood screening posed in Section 1.1: 

 Will the proposed development impact the flow profile of groundwater related flow or surface water to 
downstream areas?  

NO. Groundwater levels are expected to never reach the bottom of the structure. It is 
expected that there will always be at least 2.75 m clearance between the water table and the 
lower ground floor.  

 Will the proposed development increase groundwater related flood risk to neighbouring properties? 

NO. Like the site at 35 Twickenham Road, neighbouring properties are not at risk of 
groundwater flooding as the water table will not rise to lower ground floor level. None of the 
neighbouring properties have full basements but 28 Marsh Road (west of the development 
site) does have a lower ground floor.  

With regard to the basement-specific requirements listed in Section 1.1: 

 

 
6 CIRIA, 1993. A Study of the Impact of Urbanisation on the Thames Gravels Aquifer. CIRIA report 129 
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 Description of the proposed basement, cellar or subsurface structure development. 

The development comprises a house with a lower ground floor, approximately 1.05 m below 
surrounding ground level. See Section 1.2 and Figure 1.2. 

 Construction methods proposed. 

See information accompanying the planning application.  

 Characteristics of the site, including geological information (bedrock, superficial deposits, and aquifer 
confirmation) and topographical information. 

Geology comprises Kempton Park Gravel Member to c. 2.8 m AOD with London Clay 
below (Section 2.2). There is a groundwater body in the sand and gravel deposits ().  

 Site borehole information with water levels. If historical borehole data is used, the borehole location must 
be within 100m of the site and have been conducted within the last 20 years to best capture the current 
local conditions.  However, singular borehole measurements may not provide information on what 
subterranean conditions might look like at a different time in the year. Groundwater flow and 
throughflow may be subjected to seasonal influences. Therefore, it will be necessary to monitor 
subterranean water levels over a period of time in areas that may be more susceptible to groundwater and 
throughflow. 

Recent (May 2018) site boreholes were dry at 4.1 m depth (4.4 m AOD). Recent (Sept-Nov 
2015) boreholes at Teddington Studios measured groundwater levels at between 2.94 and 
3.32 m AOD. A nearby but not recent (May 1988) borehole measured groundwater level at 
4.0 m AOD and the conceptual site model uses this to be conservative.  

The seasonal range in groundwater levels is likely to be about 0.3 m so the lower ground 
floor is expected to be always at least 3.15 m above the water table.  

The (unlikely) extreme case of river flood levels at c. 5.2 m AOD in the Thames propagating 
through the gravels still leaves 2.25 m between the lower ground floor and the water table.  

 Characteristics of potential impacts (including the impact on soils, land use, water quality and hydrology). 

There are considered to be no impacts of development of the lower ground floor as it is far 
above the highest feasible water table elevation. 

 Details of mitigation measures (where appropriate). 

There is considered to be no need for mitigation as the lower ground floor is far above the 
highest feasible water table elevation. 
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Thames Water Utilities Ltd 
Property Searches, PO Box 3189, Slough SL1 4WW 
DX 151280 Slough 13 

 
searches@thameswater.co.uk 
www.thameswater-propertysearches.co.uk 

 
0800 009 4540 

 
 

  
Aegaea 
66 Swaledale Road 
WARMINSTER 
BA12 8FJ 
 
 
 

 

Search address supplied Flat 1 
High Wigsell 
35 
Twickenham Road 
Teddington 
TW11 8AH 
 
 
 
 

 
 
Your reference 0786_TW11_Teddington_07 
 
Our reference ALS/ALS Standard/2022_4746912 
 
 
Search date  8 November 2022 
 
 
 
 
 
 
 

Knowledge of features below the surface is essential for every development  
 
The benefits of this knowledge not only include ensuring due diligence and avoiding risk, but also being able to ascertain the 
feasibility of any development. 
 
Did you know that Thames Water Property Searches can also provide a variety of utility searches including a more comprehensive 
view of utility providers’ assets (across up to 35-45 different providers), as well as more focused searches relating to specific major 
utility companies such as National Grid (gas and electric). 
 
Contact us to find out more. 
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Search address supplied: Flat 1, High Wigsell, 35, Twickenham Road, Teddington, TW11 
8AH 
 
Dear Sir / Madam 
 
An Asset Location Search is recommended when undertaking a site development.It is 
essential to obtain information on the size and location of clean water and sewerage assets 
to safeguard against expensive damage and allow cost-effective service design.  
 
The following records were searched in compiling this report: - the map of public sewers & 
the map of waterworks. Thames Water Utilities Ltd (TWUL) holds all of these. 
 
This searchprovides maps showing the position, size of Thames Water assets close to the 
proposed development and also manhole cover and invert levels, where available. 
 
Please note that none of the charges made for this report relate to the provision of Ordnance 
Survey mapping information. The replies contained in this letter are given following 
inspection of the public service records available to this company. No responsibility can be 
accepted for any error or omission in the replies. 
 
You should be aware that the information contained on these plans is current only on the day 
that the plans are issued. The plans should only be used for the duration of the work that is 
being carried out at the present time. Under no circumstances should this data be copied or 
transmitted to parties other than those for whom the current work is being carried out. 
 
Thames Water do update these service plans on a regular basis and failure to observe the 
above conditions could lead to damage arising to new or diverted services at a later date. 
 
 
Contact Us 
 
If you have any further queries regarding this enquiry please feel free to contact a member of 
the team on 0800 009 4540, or use the address below: 
 
Thames Water Utilities Ltd     
Property Searches         
PO Box 3189         
Slough 
SL1 4WW  
 
Email: searches@thameswater.co.uk 
Web: www.thameswater-propertysearches.co.uk 
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Waste Water Services 

 
Please provide a copy extract from the public sewer map. 
 
 
 
Enclosed is a map showing the approximate lines of our sewers. Our plans do not 
show sewer connections from individual properties or any sewers not owned by 
Thames Water unless specifically annotated otherwise. Records such as "private" 
pipework are in some cases available from the Building Control Department of the 
relevant Local Authority. 
 
Where the Local Authority does not hold such plans it might be advisable to consult the 
property deeds for the site or contact neighbouring landowners. 
 
This report relates only to sewerage apparatus of Thames Water Utilities Ltd, it does 
not disclose details of cables and or communications equipment that may be running 
through or around such apparatus. 
 
The sewer level information contained in this response represents all of the level data 
available in our existing records. Should you require any further Information, please 
refer to the relevant section within the 'Further Contacts' page found later in this 
document. 
           
 
For your guidance: 
• The Company is not generally responsible for rivers, watercourses, ponds, culverts 

or highway drains. If any of these are shown on the copy extract they are shown for 
information only. 

• Any private sewers or lateral drains which are indicated on the extract of the public 
sewer map as being subject to an agreement under Section 104 of the Water 
Industry Act 1991 are not an ‘as constructed’ record. It is recommended these 
details be checked with the developer. 

 
 
Clean Water Services 

 
Please provide a copy extract from the public water main map. 
 
 
 
Enclosed is a map showing the approximate positions of our water mains and 
associated apparatus. Please note that records are not kept of the positions of 
individual domestic supplies. 
 
For your information, there will be a pressure of at least 10m head at the outside stop 
valve. If you would like to know the static pressure, please contact our Customer 
Centre on 0800 316 9800. The Customer Centre can also arrange for a full flow and 
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pressure test to be carried out for a fee. 
           
 
For your guidance: 
• Assets other than vested water mains may be shown on the plan, for information 

only. 
• If an extract of the public water main record is enclosed, this will show known public 

water mains in the vicinity of the property. It should be possible to estimate the 
likely length and route of any private water supply pipe connecting the property to 
the public water network. 

 
 
                
 
Payment for this Search 
 
A charge will be added to your suppliers account. 
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Further contacts: 
 
 

Waste Water queries 
 

Should you require verification of the invert levels of public sewers, by site 
measurement, you will need to approach the relevant Thames Water Area Network 
Office for permission to lift the appropriate covers. This permission will usually 
involve you completing a TWOSA form. For further information please contact our 
Customer Centre on Tel: 0845 920 0800. Alternatively, a survey can be arranged, 
for a fee, through our Customer Centre on the above number. 
 
If you have any questions regarding sewer connections, budget estimates, 
diversions, building over issues or any other questions regarding operational issues 
please direct them to our service desk. Which can be contacted by writing to: 
 
 

Developer Services (Waste Water) 
Thames Water 
Clearwater Court 
Vastern Road 
Reading 
RG1 8DB 
 
Tel:  0800 009 3921 
Email: developer.services@thameswater.co.uk 

 
 
 

Clean Water queries 
 
Should you require any advice concerning clean water operational issues or clean 
water connections, please contact: 
 

Developer Services (Clean Water) 
Thames Water 
Clearwater Court 
Vastern Road 
Reading 
RG1 8DB 

 
Tel:  0800 009 3921 
Email: developer.services@thameswater.co.uk 
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Asset Location Search Sewer Map - ALS/ALS Standard/2022_4746912  

The width of the displayed area is 200 m and the centre of the map is located at OS coordinates 516399,171470  
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  No liability of 
any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are undertaken. 
 

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved. 
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available 
 

Manhole Reference Manhole Cover Level Manhole Invert Level 
341C 
4405 
4401 
4410 
4404 
341A 
4408 
35ZT 
35ZN 
35ZX 
351A 
35ZV 
35ZW 
3502 
351F 
3501 
351E 
341D 
3404 
3405 
3402 
4301 
341B 
3401 
3403 
441A 
4409 
             
 

n/a 
5.7 
8.45 
8.36 
6.06 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
8.54 
n/a 
n/a 
             

n/a 
2.77 
2.96 
4.85 
2.81 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
3.7 
n/a 
n/a 
             
 

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not 
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position 
of mains and services must be verified and established on site before any works are undertaken. 
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Asset Location Search Water Map - ALS/ALS Standard/2022_4746912  

The width of the displayed area is 200 m and the centre of the map is located at OS coordinates 516399, 171470. 
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  No liability of 
any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are undertaken. 
 
Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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All sales are made in accordance with Thames Water Utilities Limited (TWUL) standard terms and conditions 
unless previously agreed in writing. 
 

1. All goods remain in the property of Thames Water Utilities Ltd until full payment is received. 
2. Provision of service will be in accordance with all legal requirements and published TWUL policies. 
3. All invoices are strictly due for payment 14 days from due date of the invoice.  Any other terms must 

be accepted/agreed in writing prior to provision of goods or service, or will be held to be invalid. 
4. Thames Water does not accept post-dated cheques-any cheques received will be processed for 

payment on date of receipt. 
5. In case of dispute TWUL`s terms and conditions shall apply. 
6. Penalty interest may be invoked by TWUL in the event of unjustifiable payment delay.  Interest 

charges will be in line with UK Statute Law ‘The Late Payment of Commercial Debts (Interest) Act 
1998’. 

7. Interest will be charged in line with current Court Interest Charges, if legal action is taken. 
8. A charge may be made at the discretion of the company for increased administration costs. 

 
A copy of Thames Water’s standard terms and conditions are available from the Commercial Billing Team 
(cashoperations@thameswater.co.uk). 
 
We publish several Codes of Practice including a guaranteed standards scheme.  You can obtain copies of 
these leaflets by calling us on 0800 316 9800 
 
If you are unhappy with our service you can speak to your original goods or customer service provider.  If you 
are not satisfied with the response, your complaint will be reviewed by the Customer Services Director.  You 
can write to her at: Thames Water Utilities Ltd. PO Box 492, Swindon, SN38 8TU. 
 
If the Goods or Services covered by this invoice falls under the regulation of the 1991 Water Industry Act, and 
you remain dissatisfied you can refer your complaint to Consumer Council for Water on 0121 345 1000 or 
write to them at Consumer Council for Water, 1st Floor, Victoria Square House, Victoria Square, Birmingham, 
B2 4AJ. 
 

Ways to pay your bill 
 

Credit Card 
 
Call 0800 009 4540 
quoting your invoice 
number starting CBA or 
ADS / OSS 

BACS Payment
 
Account number 
90478703 
Sort code 60-00-01  
A remittance advice must 
be sent to:  
Thames Water Utilities 
Ltd., PO Box 3189, 
Slough SL1 4WW.  
or email 
ps.billing@thameswater.
co.uk 

Telephone Banking
 
By calling your bank and 
quoting: 
Account number 
90478703 
Sort code 60-00-01 
and your invoice number 

Cheque 
 
Made payable to ‘Thames 
Water Utilities Ltd’  
Write your Thames Water 
account number on the 
back. 
Send to:  
Thames Water Utilities 
Ltd., PO Box 3189, 
Slough SL1 4WW 
or by DX to 151280 
Slough 13 

 
Thames Water Utilities Ltd Registered in England & Wales No. 2366661 Registered Office Clearwater Court, Vastern Rd, Reading, Berks, RG1 8DB. 

 



Appendix D - InfoDrainage Calculations 



Area (ha) 0.005

Preliminary Sizing

Volumetric Runoff Coefficient 0.900
Percentage Impervious (%) 100
Time of Concentration (mins) 5

Dynamic Sizing
Runoff Method Time of Concentration
Summer Volumetric Runoff 0.900
Winter Volumetric Runoff 0.900
Time of Concentration (mins) 5
Percentage Impervious (%) 100

Dwelling 1 Roof Area Type : Catchment Area

Area (ha) 0.001

Preliminary Sizing

Volumetric Runoff Coefficient 0.900
Percentage Impervious (%) 100
Time of Concentration (mins) 5

Dynamic Sizing
Runoff Method Time of Concentration
Summer Volumetric Runoff 0.900
Winter Volumetric Runoff 0.900
Time of Concentration (mins) 5
Percentage Impervious (%) 100

Dwelling 1 Parking Area Type : Catchment Area

Area (ha) 0.002

Preliminary Sizing

Volumetric Runoff Coefficient 0.900
Percentage Impervious (%) 100
Time of Concentration (mins) 5

Dynamic Sizing
Runoff Method Time of Concentration
Summer Volumetric Runoff 0.900
Winter Volumetric Runoff 0.900
Time of Concentration (mins) 5
Percentage Impervious (%) 100

 Dwelling 1 Paving Area Type : Catchment Area
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Area (ha) 0.008

Preliminary Sizing

Volumetric Runoff Coefficient 0.900
Percentage Impervious (%) 100
Time of Concentration (mins) 5

Dynamic Sizing
Runoff Method Time of Concentration
Summer Volumetric Runoff 0.900
Winter Volumetric Runoff 0.900
Time of Concentration (mins) 5
Percentage Impervious (%) 100

Dwelling 2 Roof Area Type : Catchment Area

Area (ha) 0.005

Preliminary Sizing

Volumetric Runoff Coefficient 0.900
Percentage Impervious (%) 100
Time of Concentration (mins) 5

Dynamic Sizing
Runoff Method Time of Concentration
Summer Volumetric Runoff 0.900
Winter Volumetric Runoff 0.900
Time of Concentration (mins) 5
Percentage Impervious (%) 100

Dwelling 2 Parking Area Type : Catchment Area
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Name Junction Type Easting (m) Northing (m) Cover Level (m) Depth (m)
MH3 Manhole 408.720 275.621 8.000 3.000
MH5 Manhole 395.279 276.383 8.000 2.900
MH4 Manhole 395.065 285.303 8.000 2.800
MH1 Manhole 411.248 284.437 6.500 1.350
MH2 Manhole 411.008 278.370 6.500 1.400

Name Invert Level (m) Chamber Shape Diameter (m) Manhole 
Locked

MH3 5.000 Circular 0.450
MH5 5.100 Circular 0.450
MH4 5.200 Circular 0.450
MH1 5.150 Circular 0.450
MH2 5.100 Circular 0.450

Inlet Name Incoming Item(s) Bypass Destination Capacity Type

MH3

MH5

MH4
MH1

MH2

Junction

Inlet
Dwelling 2 Parking Area
3.001
1.002

(None) No Restriction

Inlet  Dwelling 1 Paving Area (None) No Restriction
Inlet (1) 3.000 (None) No Restriction
Inlet Dwelling 1 Parking Area (None) No Restriction
Inlet 1.000 (None) No Restriction

Inlet 1.001
2.000 (None) No Restriction

Inlets

Outlet Name Outgoing Connection Outlet Type

MH3

MH5
MH4
MH1
MH2

Junction
Outlet (None) Hydro-Brake®
Invert Level (m) 5.000
Design Depth (m) 1.050
Design Flow (L/s) 1.0

Objective Minimise Upstream Storage 
Requirements

Application Surface Water Only
Sump Available

Unit Reference CHE-0045-1000-1050-1000

0 0.2 0.4 0.6 0.8 1

Flow (L/s)

0

0.5

1

D
ep

th
 (m

)

Outlet 3.001 Free Discharge
Outlet 3.000 Free Discharge
Outlet 1.001 Free Discharge
Outlet 1.002 Free Discharge

Outlets
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Exceedence Level (m) 6.500
Depth (m) 0.800
Base Level (m) 5.300
Number of Crates Long 1
Number of Crates Wide 1
Number of Crates High 1
Porosity (%) 95
Crate Length (m) 1.2
Crate Width (m) 1.6
Crate Height (m) 0.8
Total Volume (m³) 1.859

Dimensions

Inlet Type Point Inflow
Incoming Item(s) Dwelling 1 Roof Area
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlets

Outgoing Connection 1.000
Outlet Type Free Discharge

Outlet

Outlets

Dwelling 1 Cellular Storage Type : Cellular Storage
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Exceedence Level (m) 6.500
Depth (m) 0.800
Base Level (m) 5.300
Number of Crates Long 1
Number of Crates Wide 1
Number of Crates High 1
Porosity (%) 95
Crate Length (m) 1.2
Crate Width (m) 1.6
Crate Height (m) 0.8
Total Volume (m³) 1.859

Dimensions

Inlet Type Point Inflow
Incoming Item(s) Dwelling 2 Roof Area
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlets

Outgoing Connection 2.000
Outlet Type Free Discharge

Outlet

Outlets

Dwelling 2 Cellular Storage Type : Cellular Storage
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Name Length (m) Connection 
Type Slope (1:x) Manning's n

Colebrook-
White 

Roughness 
(mm)

Diameter / 
Base Width 

(mm)

Upstream 
Cover Level 

(m)

Upstream 
Invert Level 

(m)

3.000 8.923 Pipe 89.230  0.6 225 8.000 5.200
3.001 13.462 Pipe 134.616  0.6 225 8.000 5.100
1.001 6.072 Pipe 121.445  0.6 225 6.500 5.150
1.002 3.576 Pipe 35.762  0.6 225 6.500 5.100
1.000 4.685 Pipe 31.231  0.6 225 6.500 5.300
2.000 2.705 Pipe 13.527  0.6 225 6.500 5.300

Name
Downstrea
m Cover 
Level (m)

Downstrea
m Invert 

Level (m)
3.000 8.000 5.100
3.001 8.000 5.000
1.001 6.500 5.100
1.002 8.000 5.000
1.000 6.500 5.150
2.000 6.500 5.100
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Inflow Label Connected 
To Flow (L/s) Runoff 

Method Area (ha)
Percentage 
Impervious 

(%)

Urban Creep 
(%)

Adjusted 
Percentage 
Impervious 

(%)

Area 
Analysed 

(ha)

 Dwelling 1 
Paving Area MH5 Time of 

Concentration 0.002 100 10 110 0.002

Dwelling 1 
Parking Area MH4 Time of 

Concentration 0.001 100 10 110 0.001

Dwelling 1 
Roof Area

Dwelling 1 
Cellular 
Storage

Time of 
Concentration 0.005 100 10 110 0.006

Dwelling 2 
Parking Area MH3 Time of 

Concentration 0.005 100 10 110 0.005

Dwelling 2 
Roof Area

Dwelling 2 
Cellular 
Storage

Time of 
Concentration 0.008 100 10 110 0.009

TOTAL 0.0 0.021 0.023
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Method ICP SUDS
Area (ha) 0.021

SAAR (mm) 600.0

Soil 0.3

Region Region 6

Urban 0

Return Period (years) 0

Results

Region QBAR Rural 
(L/s)

QBAR Urban 
(L/s)

Q 1 (years)  
(L/s)

Q 30 (years)  
(L/s)

Q 100 (years)  
(L/s)

Region 6 0.0 0.0 0.0 0.1 0.1

ICP SUDS / IH 124

Details
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item

Inflow Storm Event Inflow 
Area (ha)

Max. Inflow 
(L/s)

Total Inflow 
(m³)

Dwelling 1 
Roof Area

FSR: 1 years: +0 %: 
15 mins: Summer 0.01 0.9 0.393

Dwelling 1 
Parking Area

FSR: 1 years: +0 %: 
15 mins: Summer 0.00 0.2 0.078

 Dwelling 1 
Paving Area

FSR: 1 years: +0 %: 
15 mins: Summer 0.00 0.3 0.120

Dwelling 2 
Roof Area

FSR: 1 years: +0 %: 
15 mins: Summer 0.01 1.5 0.636

Dwelling 2 
Parking Area

FSR: 1 years: +0 %: 
15 mins: Summer 0.00 0.8 0.366
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item

Inflow Storm Event Inflow 
Area (ha)

Max. Inflow 
(L/s)

Total Inflow 
(m³)

Dwelling 1 
Roof Area

FSR: 30 years: +0 %: 
15 mins: Summer 0.01 2.2 0.972

Dwelling 1 
Parking Area

FSR: 30 years: +0 %: 
15 mins: Summer 0.00 0.4 0.192

 Dwelling 1 
Paving Area

FSR: 30 years: +0 %: 
15 mins: Summer 0.00 0.7 0.297

Dwelling 2 
Roof Area

FSR: 30 years: +0 %: 
15 mins: Summer 0.01 3.6 1.557

Dwelling 2 
Parking Area

FSR: 30 years: +0 %: 
15 mins: Summer 0.00 2.1 0.897
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FSR: 30 years: Increase Rainfall (%): +35: Critical Storm Per Item

Inflow Storm Event Inflow 
Area (ha)

Max. Inflow 
(L/s)

Total Inflow 
(m³)

Dwelling 1 
Roof Area

FSR: 30 years: +35 
%: 15 mins: Summer 0.01 3.0 1.308

Dwelling 1 
Parking Area

FSR: 30 years: +35 
%: 15 mins: Summer 0.00 0.6 0.255

 Dwelling 1 
Paving Area

FSR: 30 years: +35 
%: 15 mins: Summer 0.00 0.9 0.408

Dwelling 2 
Roof Area

FSR: 30 years: +35 
%: 15 mins: Summer 0.01 4.8 2.103

Dwelling 2 
Parking Area

FSR: 30 years: +35 
%: 15 mins: Summer 0.00 2.8 1.212
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FSR: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item

Inflow Storm Event Inflow 
Area (ha)

Max. Inflow 
(L/s)

Total Inflow 
(m³)

Dwelling 1 
Roof Area

FSR: 100 years: +0 
%: 15 mins: Summer 0.01 2.9 1.254

Dwelling 1 
Parking Area

FSR: 100 years: +0 
%: 15 mins: Summer 0.00 0.6 0.249

 Dwelling 1 
Paving Area

FSR: 100 years: +0 
%: 15 mins: Summer 0.00 0.9 0.390

Dwelling 2 
Roof Area

FSR: 100 years: +0 
%: 15 mins: Summer 0.01 4.7 2.025

Dwelling 2 
Parking Area

FSR: 100 years: +0 
%: 15 mins: Summer 0.00 2.7 1.167
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FSR: 100 years: Increase Rainfall (%): +40: Critical Storm Per Item

Inflow Storm Event Inflow 
Area (ha)

Max. Inflow 
(L/s)

Total Inflow 
(m³)

Dwelling 1 
Roof Area

FSR: 100 years: +40 
%: 15 mins: Summer 0.01 4.0 1.758

Dwelling 1 
Parking Area

FSR: 100 years: +40 
%: 15 mins: Summer 0.00 0.8 0.345

 Dwelling 1 
Paving Area

FSR: 100 years: +40 
%: 15 mins: Summer 0.00 1.3 0.546

Dwelling 2 
Roof Area

FSR: 100 years: +40 
%: 15 mins: Summer 0.01 6.5 2.829

Dwelling 2 
Parking Area

FSR: 100 years: +40 
%: 15 mins: Summer 0.00 3.8 1.635
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

MH3 FSR: 1 years: +0 %: 
30 mins: Summer 8.000 5.000 5.273 0.273 1.7 0.043 0.000 0.5 1.816 OK

MH5 FSR: 1 years: +0 %: 
30 mins: Summer 8.000 5.100 5.273 0.173 0.9 0.027 0.000 0.2 0.444 OK

MH4 FSR: 1 years: +0 %: 
30 mins: Summer 8.000 5.200 5.273 0.073 0.2 0.012 0.000 0.1 0.145 OK

MH1 FSR: 1 years: +0 %: 
30 mins: Summer 6.500 5.150 5.273 0.123 0.6 0.020 0.000 0.5 0.486 OK

MH2 FSR: 1 years: +0 %: 
30 mins: Summer 6.500 5.100 5.273 0.173 1.5 0.027 0.000 1.1 1.229 OK
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

MH3 FSR: 30 years: +0 
%: 60 mins: Winter 8.000 5.000 5.589 0.589 1.7 0.094 0.000 0.8 5.024 OK

MH5 FSR: 30 years: +0 
%: 60 mins: Winter 8.000 5.100 5.589 0.489 1.1 0.078 0.000 0.2 0.962 Surcharged

MH4 FSR: 30 years: +0 
%: 60 mins: Winter 8.000 5.200 5.589 0.389 0.5 0.062 0.000 0.1 0.377 Surcharged

MH1 FSR: 30 years: +0 
%: 60 mins: Winter 6.500 5.150 5.589 0.439 0.7 0.070 0.000 0.4 1.320 Surcharged

MH2 FSR: 30 years: +0 
%: 60 mins: Winter 6.500 5.100 5.589 0.489 1.4 0.078 0.000 1.0 3.443 Surcharged
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FSR: 30 years: Increase Rainfall (%): +35: Critical Storm Per Item

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

MH3 FSR: 30 years: +35 
%: 60 mins: Winter 8.000 5.000 5.795 0.795 2.1 0.126 0.000 0.9 5.868 OK

MH5 FSR: 30 years: +35 
%: 60 mins: Winter 8.000 5.100 5.795 0.695 1.3 0.111 0.000 0.2 1.164 Surcharged

MH4 FSR: 30 years: +35 
%: 60 mins: Winter 8.000 5.200 5.795 0.595 0.8 0.095 0.000 0.1 0.422 Surcharged

MH1 FSR: 30 years: +35 
%: 60 mins: Winter 6.500 5.150 5.795 0.645 0.9 0.103 0.000 0.3 1.425 Surcharged

MH2 FSR: 30 years: +35 
%: 60 mins: Winter 6.500 5.100 5.795 0.695 1.8 0.111 0.000 1.3 3.935 Surcharged
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FSR: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

MH3 FSR: 100 years: +0 
%: 60 mins: Winter 8.000 5.000 5.774 0.774 1.9 0.123 0.000 0.9 5.778 OK

MH5 FSR: 100 years: +0 
%: 60 mins: Winter 8.000 5.100 5.774 0.674 1.1 0.107 0.000 0.2 1.145 Surcharged

MH4 FSR: 100 years: +0 
%: 60 mins: Winter 8.000 5.200 5.774 0.574 0.5 0.091 0.000 0.1 0.421 Surcharged

MH1 FSR: 100 years: +0 
%: 60 mins: Winter 6.500 5.150 5.774 0.624 0.9 0.099 0.000 0.3 1.413 Surcharged

MH2 FSR: 100 years: +0 
%: 60 mins: Winter 6.500 5.100 5.774 0.674 1.6 0.107 0.000 1.1 3.887 Surcharged
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FSR: 100 years: Increase Rainfall (%): +40: Critical Storm Per Item

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

MH3
FSR: 100 years: 
+40 %: 120 mins: 
Winter

8.000 5.000 6.092 1.092 1.7 0.174 0.000 1.0 12.168 OK

MH5
FSR: 100 years: 
+40 %: 120 mins: 
Winter

8.000 5.100 6.092 0.992 0.8 0.158 0.000 0.2 2.324 Surcharged

MH4
FSR: 100 years: 
+40 %: 120 mins: 
Winter

8.000 5.200 6.092 0.892 0.5 0.142 0.000 0.1 0.917 Surcharged

MH1
FSR: 100 years: 
+40 %: 120 mins: 
Winter

6.500 5.150 6.092 0.942 0.5 0.150 0.000 0.3 2.960 Surcharged

MH2
FSR: 100 years: 
+40 %: 120 mins: 
Winter

6.500 5.100 6.092 0.992 1.1 0.158 0.000 0.7 7.859 Surcharged
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Floode

d 
Volume 

(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Half 
Drain 
Down 
Time 
(mins

)

Percentag
e 

Available 
(%)

Statu
s

Dwelling 
1 Cellular 
Storage

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

5.315 5.315 0.015 0.015 0.9 0.028 0.000 0.000 0.9 0.390 0 98 OK

Dwelling 
2 Cellular 
Storage

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

5.315 5.315 0.015 0.015 1.5 0.027 0.000 0.000 1.4 0.634 0 99 OK
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Floode

d 
Volume 

(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Half 
Drain 
Down 
Time 
(mins

)

Percentag
e 

Available 
(%)

Statu
s

Dwelling 
1 Cellular 
Storage

FSR: 30 
years: +0 %: 
60 mins: 
Winter

5.589 5.589 0.289 0.289 1.0 0.528 0.000 0.000 0.7 1.487 9 72 OK

Dwelling 
2 Cellular 
Storage

FSR: 30 
years: +0 %: 
60 mins: 
Winter

5.589 5.589 0.289 0.289 1.6 0.528 0.000 0.000 1.1 2.435 4 72 OK
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FSR: 30 years: Increase Rainfall (%): +35: Critical Storm Per Item

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Floode

d 
Volume 

(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Half 
Drain 
Down 
Time 
(mins

)

Percentag
e 

Available 
(%)

Statu
s

Dwelling 
1 Cellular 
Storage

FSR: 30 
years: +35 %: 
60 mins: 
Winter

5.795 5.795 0.495 0.495 1.4 0.904 0.000 0.000 0.9 1.738 15 51 OK

Dwelling 
2 Cellular 
Storage

FSR: 30 
years: +35 %: 
60 mins: 
Winter

5.795 5.795 0.495 0.495 2.2 0.904 0.000 0.000 1.5 3.015 8 51 OK
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FSR: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Floode

d 
Volume 

(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Half 
Drain 
Down 
Time 
(mins

)

Percentag
e 

Available 
(%)

Statu
s

Dwelling 
1 Cellular 
Storage

FSR: 100 
years: +0 %: 
60 mins: 
Winter

5.774 5.774 0.474 0.474 1.3 0.864 0.000 0.000 0.9 1.710 17 54 OK

Dwelling 
2 Cellular 
Storage

FSR: 100 
years: +0 %: 
60 mins: 
Winter

5.774 5.774 0.474 0.474 2.1 0.864 0.000 0.000 1.4 2.958 8 54 OK
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FSR: 100 years: Increase Rainfall (%): +40: Critical Storm Per Item

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Floode

d 
Volume 

(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Half 
Drain 
Down 
Time 
(mins

)

Percentag
e 

Available 
(%)

Statu
s

Dwelling 
1 Cellular 
Storage

FSR: 100 
years: +40 %: 
120 mins: 
Winter

6.092 6.092 0.792 0.792 1.2 1.444 0.000 0.000 0.5 3.211 32 22 OK

Dwelling 
2 Cellular 
Storage

FSR: 100 
years: +40 %: 
120 mins: 
Winter

6.092 6.092 0.792 0.792 1.9 1.444 0.000 0.000 1.1 5.323 12 22 OK
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item

Connection Storm Event Connection 
Type From To

Upstream 
Cover 

Level (m)

Max. US 
Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacity

Max. 
Flow 
(L/s)

Status

3.000

FSR: 1 
years: +0 
%: 15 
mins: 
Summer

Pipe MH4 MH5 8.0 5.249 0.099 0.064 0.1 0 0.2 OK

3.001

FSR: 1 
years: +0 
%: 15 
mins: 
Winter

Pipe MH5 MH3 8.0 5.248 0.198 0.006 0.0 0.01 0.3 OK

1.001

FSR: 1 
years: +0 
%: 15 
mins: 
Summer

Pipe MH1 MH2 6.5 5.250 0.125 0.317 0.2 0.01 0.6 OK

1.002

FSR: 1 
years: +0 
%: 15 
mins: 
Summer

Pipe MH2 MH3 6.5 5.250 0.200 0.803 0.2 0.01 1.3 OK

1.000

FSR: 1 
years: +0 
%: 15 
mins: 
Summer

Pipe

Dwelling 
1 
Cellular 
Storage

MH1 6.5 5.315 0.054 0.390 0.6 0.01 0.9 OK

2.000

FSR: 1 
years: +0 
%: 15 
mins: 
Summer

Pipe

Dwelling 
2 
Cellular 
Storage

MH2 6.5 5.315 0.079 0.634 0.6 0.01 1.4 OK
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item

Connection Storm Event Connection 
Type From To

Upstream 
Cover 

Level (m)

Max. US 
Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacity

Max. 
Flow 
(L/s)

Status

3.000

FSR: 30 
years: +0 
%: 15 
mins: 
Summer

Pipe MH4 MH5 8.0 5.490 0.225 0.008 0.2 0 0.1 Surcharged

3.001

FSR: 30 
years: +0 
%: 15 
mins: 
Summer

Pipe MH5 MH3 8.0 5.491 0.225 0.018 0.0 0.01 0.3 Surcharged

1.001

FSR: 30 
years: +0 
%: 15 
mins: 
Summer

Pipe MH1 MH2 6.5 5.492 0.225 0.337 0.3 0.02 0.7 Surcharged

1.002

FSR: 30 
years: +0 
%: 30 
mins: 
Winter

Pipe MH2 MH3 6.5 5.564 0.225 1.943 0.2 0.02 1.8 Surcharged

1.000

FSR: 30 
years: +0 
%: 15 
mins: 
Summer

Pipe

Dwelling 
1 
Cellular 
Storage

MH1 6.5 5.492 0.225 0.700 0.5 0.02 1.4 OK

2.000

FSR: 30 
years: +0 
%: 30 
mins: 
Summer

Pipe

Dwelling 
2 
Cellular 
Storage

MH2 6.5 5.563 0.225 1.755 0.6 0.02 2.3 Surcharged
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FSR: 30 years: Increase Rainfall (%): +35: Critical Storm Per Item

Connection Storm Event Connection 
Type From To

Upstream 
Cover 

Level (m)

Max. US 
Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacity

Max. 
Flow 
(L/s)

Status

3.000

FSR: 30 
years: +35 
%: 15 
mins: 
Summer

Pipe MH4 MH5 8.0 5.628 0.225 0.011 0.1 0 0.1 Surcharged

3.001

FSR: 30 
years: +35 
%: 15 
mins: 
Summer

Pipe MH5 MH3 8.0 5.628 0.225 0.022 0.0 0.01 0.3 Surcharged

1.001

FSR: 30 
years: +35 
%: 15 
mins: 
Winter

Pipe MH1 MH2 6.5 5.629 0.225 0.275 0.3 0.01 0.7 Surcharged

1.002

FSR: 30 
years: +35 
%: 15 
mins: 
Summer

Pipe MH2 MH3 6.5 5.630 0.225 1.272 0.1 0.02 2.0 Surcharged

1.000

FSR: 30 
years: +35 
%: 15 
mins: 
Summer

Pipe

Dwelling 
1 
Cellular 
Storage

MH1 6.5 5.630 0.225 0.795 0.5 0.01 1.4 Surcharged

2.000

FSR: 30 
years: +35 
%: 15 
mins: 
Summer

Pipe

Dwelling 
2 
Cellular 
Storage

MH2 6.5 5.630 0.225 1.591 0.7 0.02 2.8 Surcharged
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FSR: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item

Connection Storm Event Connection 
Type From To

Upstream 
Cover 

Level (m)

Max. US 
Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacity

Max. 
Flow 
(L/s)

Status

3.000

FSR: 100 
years: +0 
%: 15 
mins: 
Summer

Pipe MH4 MH5 8.0 5.608 0.225 0.011 0.2 0 0.2 Surcharged

3.001

FSR: 100 
years: +0 
%: 15 
mins: 
Summer

Pipe MH5 MH3 8.0 5.608 0.225 0.024 0.0 0.01 0.3 Surcharged

1.001

FSR: 100 
years: +0 
%: 15 
mins: 
Winter

Pipe MH1 MH2 6.5 5.609 0.225 0.285 0.3 0.01 0.7 Surcharged

1.002

FSR: 100 
years: +0 
%: 15 
mins: 
Summer

Pipe MH2 MH3 6.5 5.609 0.225 1.257 0.1 0.02 2.0 Surcharged

1.000

FSR: 100 
years: +0 
%: 15 
mins: 
Summer

Pipe

Dwelling 
1 
Cellular 
Storage

MH1 6.5 5.610 0.225 0.777 0.5 0.02 1.8 Surcharged

2.000

FSR: 100 
years: +0 
%: 15 
mins: 
Summer

Pipe

Dwelling 
2 
Cellular 
Storage

MH2 6.5 5.609 0.225 1.548 0.7 0.02 2.7 Surcharged
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FSR: 100 years: Increase Rainfall (%): +40: Critical Storm Per Item

Connection Storm Event Connection 
Type From To

Upstream 
Cover 

Level (m)

Max. US 
Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacity

Max. 
Flow 
(L/s)

Status

3.000

FSR: 100 
years: +40 
%: 15 
mins: 
Winter

Pipe MH4 MH5 8.0 5.813 0.225 0.019 0.1 0 0.2 Surcharged

3.001

FSR: 100 
years: +40 
%: 15 
mins: 
Summer

Pipe MH5 MH3 8.0 5.813 0.225 0.000 0.0 0.01 0.3 Surcharged

1.001

FSR: 100 
years: +40 
%: 15 
mins: 
Winter

Pipe MH1 MH2 6.5 5.814 0.225 0.200 0.2 0.02 0.9 Surcharged

1.002

FSR: 100 
years: +40 
%: 15 
mins: 
Summer

Pipe MH2 MH3 6.5 5.814 0.225 1.383 0.1 0.02 1.7 Surcharged

1.000

FSR: 100 
years: +40 
%: 15 
mins: 
Winter

Pipe

Dwelling 
1 
Cellular 
Storage

MH1 6.5 5.814 0.225 0.925 0.6 0.02 1.6 Surcharged

2.000

FSR: 100 
years: +40 
%: 15 
mins: 
Summer

Pipe

Dwelling 
2 
Cellular 
Storage

MH2 6.5 5.814 0.225 1.992 0.5 0.03 3.7 Surcharged
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Appendix E - Surface Water Drainage Layout 



LEGEND

PROPOSED SURFACE WATER DRAIN

HYDROBRAKE MANHOLE

SURFACE WATER MANHOLE

ATTENUATION

PUBLIC SURFACE WATER SEWER

RAINWATER PIPE
RWP

3.000

3.001

1.001

1.002

1.000

2.000

MH3
CL - 8.00m AOD
IL - 5.00m AOD

MH5
CL - 8.00m AOD
IL - 5.10m AOD

MH1
CL - 6.50m AOD
IL - 5.15m AOD

MH2
CL - 6.50m AOD
IL - 5.10m AOD

DWELLING 1 CELLULAR STORAGE
CL - 6.50m AOD
BL - 5.30m AOD
COVER DEPTH - 0.4m
TANK HEIGHT - 0.8m
TANK AREA - 1.92m2
POROSITY - 95%
STORAGE PROVDED - 1.859m3

DWELLING 2 CELLULAR STORAGE
CL - 6.50m AOD
BL - 5.30m AOD
COVER DEPTH - 0.4m
TANK HEIGHT - 0.8m
TANK AREA - 1.92m2
POROSITY - 95%
STORAGE PROVDED - 1.859m3

LEVELS OF PROPOSED DRAINAGE BASED ON
COVER LEVELS FROM THAMES WATER ASSET
PLAN, AND PROPOSED SITE SECTIONS PROVIDED
BY CLIENT.
ALL LEVELS SHOULD BE CONFIRMED AT THE
DETAILED DESIGN STAGE TO CONFIRM INVERT
LEVELS CAN CONNECT INTO PUBLIC SEWER
WITHOUT NEED FOR A PUMP.

INDICATIVE LOCATION OF NEW
CONNECTION INTO THAMES
WATER SURFACE WATER
SEWER. DOWNSTREAM
MANHOLE (4410) INVERT LEVEL
IS 4.85m AOD.

MH3 - PROPOSED HYDROBRAKE
MANHOLE TO LIMIT FLOWS TO 1 l/s.
IL - 5.00m AOD

ROOF AREAS SHOULD BE ROUTED DIRECTLY
TO BELOW GROUND GEOCELLULAR CRATE

SYSTEMS WITHIN RESPECTIVE PLOT
BOUNDARIES.

ALL DOWNPIPES SHOULD BE FITTED WITH SILT
TRAPS AND ABOVE GROUND RODDING

ACCESS.

EXTERNAL HARDSTANDING AREAS AROUND
DWELLINGS TO BE DRAINED TO SLOT DRAINS/

GULLEYS AND DRAINED TO BELOW GROUND
PIPE NETWORK PRIOR TO HYDROBRAKE

MANHOLE.

MH4
CL - 8.00m AOD
IL - 5.20m AOD

RWP

RWP

RWP

RWP

PRELIMINARY DRAWING
FOR PLANNING ONLY - NOT FOR

CONSTRUCTION

CLIENT: FOSTER KENNY
DEVELOPMENTS LTD

SITE: 35 TWICKENHAM ROAD,
TEDDINGTON, TW11 8AH

DRAWING: OUTLINE SURFACE WATER
DRAINAGE STRATEGY

DRAWING NUMBER: AEG0786-DR01

DATE: 25/11/2022

DRAWN BY: NDD

REV: -

DRAWING SCALE: SEE DRAWING FOR
SCALE BAR

NOTES:
1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH

ALL RELEVANT REPORTS, PLANS AND
ARCHITECTURAL DRAWINGS

2. THIS DRAWING SHOULD NOT BE SCALED. THERE
SHOULD BE NO RELIANCE ON THIS DRAWING WITH
REGARDS TO DIMENSIONS. ALL DIMENSIONS SHOULD
BE CONFIRMED ON SITE.

3. ANY DISCREPANCY ON THIS DRAWING SHOULD BE
REPORTED TO AEGAEA IMMEDIATELY FOR
CLARIFICATION.

4. THE CONTRACTOR IS RESPONSIBLE FOR ALL WORKS
AND FOR THE STABILITY, INSTALLATION AND HEALTH
AND SAFETY OF THE WORKS.

5. AEGAEA HAVE PRODUCED THIS DRAWING BASED ON
THE DRAWINGS AND INFORMATION PROVIDED BY THE
CLIENT AVAILABLE AT THE TIME OF PRODUCTION. WE
CANNOT ACCEPT RESPONSIBILITY FOR
DISCREPANCIES RESULTING FROM NEW PLANS/
INFORMATION BEING ISSUED POST-ISSUE OF THIS
DRAWING. THE CONTRACTOR SHOULD REVIEW THIS
DRAWING IN LIGHT OF WIDER SITE INFORMATION
SUCH AS CONTAMINATION, UTILITIES SURVEYS AND
SITE INVESTIGATIONS

6. IT IS THE RESPONSIBILITY OF THE PRINCIPLE
CONTRACTOR TO MAKE THE DESIGNER AND CLIENT
AWARE OF SITE-SPECIFIC RISKS AND HAZARDS THAT
MAY AFFECT THE DRAWING AND SPECIFICATION
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