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1. Introduction 
Atkins has been commissioned by Surrey County Council (SCC) to prepare a drainage strategy to support a full 
planning application for the Surrey Outdoor Learning and Development (SOLD) project on the Thames Young 
Mariners (TYM) site. 

This report presents the surface and foul water drainage strategy for the proposed development. It provides 
details on the proposed surface and foul water networks, demonstrating how the use of Sustainable Urban 
Drainage System (SuDS) have been adopted to reduce flood risk and promote biodiversity benefits as well as 
improve water quality and amenity value. 

The Design Assessment Checklist in the Richmond Planning Guidance – Delivering SUDS in Richmond1 
(Appendix 1) document is completed and included in Appendix A.1 of this report.  

1.1. Proposed Development  
The TYM scheme involves redevelopment of the site to provide modern, fit for purpose facilities that meet current 
health and safety standards which will allow SOLD to increase its service capacity and strengthen its commercial 
operation with SCC. 

The proposed scheme is to demolish the existing buildings and re-build new structures comprising a main 
building, three guest residential building and one changing block. All buildings are single-storey except for the 
main building which is a two-storey structure. The proposed development layout extracted from the landscape 
masterplan prepared by Pick Everard (drawing ref: PR-200-PEV-XX-XX-DR-L-00200) is included in Figure 1-1 
below and Appendix C.1 of the report. 

 

 

Figure 1-1 – Proposed development layout 

1.2. Background Information 
This drainage strategy has been informed by the following documents and drawings: 

• Topographical survey – Greenhatch Group, (Ref: 43456_T; April 2022) 

• Landscape Masterplan – Pick Everard (Ref: PR-200-PEV-XX-XX-DR-L-00200; September 2022) 

• Public sewer records – Thames Water (Ref: ALS/ALS Standard/2022_4597733; March 2022) 

• Arboriculture survey – Middlemarch (Ref: C157100-01-01; March 2022) 

• On-site existing drainage CCTV survey – Greenhatch Group (Ref: 43456_CCTV; July 2022) 

Main Building 

Guest 
Residential 
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• Flood Risk Assessment – Soils limited (Ref: 20295/FRA Rev 1.0; September 2022) 

• Scoping Investigation Report (Ground investigation) – Soils Limited (Ref: 20295/SIR Rev 1.0; September 
2022) 

• Historical Drainage Drawings - March 1961 

2. Existing Site Features  

2.1. Existing Layout 
Total area of the site is 3.72 ha with the area proposed for redevelopment occupying approximately 0.67 ha. The 
site is located between Richmond and Kingston and is surrounded by Ham Lands. The River Thames is located 
to the west with Riverside Drive to the east. In addition to the existing buildings, the site contains open green 
spaces and access to an artificial lake which connects to the River Thames. The site is surrounded by 
approximately 80 ha of public open space, which has been designated as a Local Nature Reserve. The site is 
accessed via Riverside Drive. 

A site location plan is shown in Figure 2-1. 

 

Figure 2-1 - Site location plan 

2.2. Topography and Site Features  
The topographical survey undertaken by Greenhatch Group (as given in Appendix C.4) shows that the site 
elevations vary between 5m and 9m AOD (Above Ordnance Datum). It indicates that the overall high point of the 
site is at the location of existing development and the field area falls away to the lake. For the developed area 
the highest ground elevation is at the west of the site whilst the lowest ground elevation is at the north.  

The present site access road from Riverside Drive is retained in both alignment and level, except for a small 
section on the west side of the existing buildings. 

2.3. Existing Drainage 
Historic drainage drawings (see Appendix C.6) suggest that when constructed, the surface water for the site from 
the existing buildings was discharged into several soakaways, in addition to a positive outfall connection to the 
lake. However, recent survey information indicates that, some of the surface water has been diverted into a 
combined sewer.  

Thames Water (TW) sewer records (Appendix C.77) as given in show that there is an existing 150mm diameter 
foul water sewer running along the Riverside Drive. It also shows a 900mm diameter surface water sewer running 
along Riverside Drive, branching off in a westerly direction south of the site discharging most likely into the River 
Thames. 
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A drainage CCTV survey undertaken by Greenhatch Group in July 2022 (see Appendix C.5) indicated that the 
site in its current condition drains via an existing combined private drainage system. A 150mm diameter combined 
drain runs through the site collecting both surface and foul water flows. The drainage survey was abandoned at 
MH15 (for location see Appendix C.4) with no connection shown to the public sewerage network. This manhole 
is situated at the southeast extent of the development in proposed enhanced vegetation area. It is assumed that 
the combined drain will connect into the public Thames Water foul network along Riverside Drive as referred to 
above. 

The lake to the north of the site is connected to the River Thames via a channel with lock gates that isolates the 
lake from the tidal river to maintain water levels. 

. 

2.4. Ground Investigations  
An intrusive ground investigation was carried out by Soils Limited in September 2022. The investigation results 
provided in the Scoping Investigation report (Ref: 20295/SIR Rev 1.0- September 2022) show that the ground 
conditions vary across the site extents. Refer to  for trial pit and borehole locations from the investigations. 

Infiltration testing was undertaken in trial pits TPSK1 and TPSK2 (see Figure 2-3) within the Worked Ground 
and Kempton Park Gravel Member respectively (see section 2.4.1 for details). The testing was undertaken in 
accordance with BRE Digest 365 Soakaway Design. A single test was carried in TPSK1, which observed 
insufficient soakage to allow the calculation of an infiltration rate. Three complete tests were carried out in 
TPSK2 within the Kempton Park Gravel Member, with a base depth of 2.40m bgl (below ground level). An 
infiltration rate was calculated as 1.99×10-3 m/sec (7.164 m/hr). The test results and trial pit logs from the 
Scoping Investigations report can be found in Appendix D. 

   

Figure 2-2 - Ground investigation locations 
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2.4.1. Geology  
The British Geological Survey (BGS) map (scale 1:50,000) showed the site to be located upon Artificial Deposits, 
with superficial deposits of Kempton Park Gravel Member and bedrock of the London Clay Formation. 

Artificial Deposits refer to made ground and worked ground as classified below: 

• Made Ground: Deposits that have been disturbed and placed by human activity and include anthropogenic 
material (brick, concrete fragments etc.). 

• Worked Ground: Deposits that contain no anthropogenic material but exhibit signs of disturbance or appear 
to be fill material. 

Table 2-1 - Ground Conditions 

Strata  Depth encountered (m bgl) Typical 
Thickness 

Description 

Top  Bottom 

Made Ground Ground 
level 

2.1 to 4.5 3.4 Orangish brown/ dark brown slightly 
clayey/ clayey gravelly SAND. 

Soft to stiff orangish brown/ brown mottled 
dark brown slightly gravelly/ gravelly 
CLAY. 

Dark greyish brown mottled orangish 
brown, light brown clayey very sandy 
GRAVEL. 

Worked Ground 1.1 to 4.5 1.1 to >7.5 Not proven Soft to firm yellowish brown slightly 
gravelly sandy CLAY. The gravel was sub-
angular, fine to medium flint. 

Kempton Park 
Gravel Member 

2.1 to 4.5 9.7 6.2 Yellowish brown slightly clayey gravelly 
fine to coarse SAND / sandy GRAVEL. 

London Clay 
Formation 

9.7 20.0 >11.3 Firm to stiff grey silty CLAY. 

 

 

(Key: TPSK- Trial Holes, BH- Bore Holes, WS- Windowless sampler boreholes, DP- DCP-TRL Probes) 

2.4.2. Groundwater 
Groundwater investigation was conducted in August 2022 in a 6m deep borehole within a groundwater monitoring 
well. At this time of year, groundwater levels are typically reaching their annual minimum, with maximum levels 
expected in March. The recorded groundwater depths as referenced in the Scoping Investigations report, indicate 
a depth of 4.0m bgl (~5m AOD).  

Groundwater equilibrium conditions may be established if a series of investigations are made via groundwater 
monitoring wells and maximum groundwater levels need to be established for appropriate performance of 
infiltration systems. 

The aquifer designations for the site show the superficial drift as secondary A; which suggests low vulnerability 
to groundwater pollution.  The bedrock is designated as unproductive suggesting the rock layers have negligible 
significance for water supply or river base flow.  
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3. Drainage Strategy 

3.1. Policies, Regulations and Legislation 
The following regulations, standards, policies, and guidance have been reviewed and considered within the 
proposed drainage strategy.  

• Sewerage Sector Guidance, Water UK - Appendix C, Version 2.2 – 2022. 

• The Building Regulations 2010 - Drainage and Waste Disposal - Approved Document H 

• CIRIA C753 The SUDS Manual 

• CIRIA C697 The SuDS Manual 

• BS EN 752:2017 Drain and sewer systems outside buildings. Sewer system management 

• BS EN 1295-1 Structural design of buried pipelines under various conditions of loading – Part 1: General 
requirements 

• BS EN 1610 Construction and testing of drains and sewers 

• Surrey County Council Sustainable Drainage System Design Guidance1 

• London Sustainable Drainage Action Plan. 

• Planning Guidance Document- Delivering SuDS in Richmond 

It is assumed that the drainage systems (surface and foul) will remain private. 

3.2. Design Criteria 

3.2.1. Climate Change  
The Environment Agency’s (EA) Flood Risk Assessments: Climate Change Allowances Guidance has been used 
to select an appropriate climate change allowance for the scheme. A climate change adjustment of 40% for the 
1 in 100-year storm event has been used to develop the proposed surface water drainage strategy. 

3.2.2. Hydraulic Design Criteria  

3.2.2.1. Surface Water  

The surface water drainage strategy has been designed based on the following hydraulic criteria and parameters: 

• Surface water discharge from the proposed development shall be restricted to a flow rate as close as 
practicably possible to the average annual greenfield equivalent run-off rate for the site or a flow control with 
a lower limit of 1l/s to minimise the blockage risk and the associated maintenance liability. This flow rate will 
apply to all rainfall events up to and including the 1 in 100-year plus climate change event. 

• The system shall be designed not to flood any part of the site during the 1 in 30-year rainfall event. Any 
flooding that occurs for more extreme rainfall events, up to and including the 1 in 100-year plus climate 
change event, will be contained within the site in locations that do not create a risk to people or property. 

• Sustainable drainage solutions shall be used. 

•  The following impermeability factors (PIMP) shall be used:  

- Access roads, hardstanding, parking and roofs: 100% 

- Landscaped areas: 25% 

• For simulations, Cv value of 0.75 shall be used for summer and 0.84 for winter rainfall events.  

The following network design criteria have been used to develop the surface water network with reference to the 
standards listed in section 3.1 above, where applicable: 

• Minimum velocity for self-cleansing is 1m/s. (BS EN 752:2017) 

• Maximum allowed distance between manholes is 90m. (BS EN 752:2017, Table NA.4) 

• No surcharge in the network during a 1 in 2-year storm. 

 

1 Sustainable Drainage System Design Guidance - Surrey County Council (surreycc.gov.uk) 

https://www.surreycc.gov.uk/community/emergency-planning-and-community-safety/flooding-advice/more-about-flooding/suds-drainage/drainage-guidance#section-4


 
 

 

 

PR-200-ATK-ZZ-00-RP-C-00001  | 2.0  
SNC-Lavalin | Thames Young Mariners| 22 June 2023 
 Page 10 of 38 
 

3.2.2.2. Foul Water  

The foul water drainage strategy has been designed based on the following criteria and parameters: 

• Flow rates have been calculated using discharge units. 

• Frequency factor 0.5 for residential blocks and 1 for main building and changing block have been considered. 

• Minimum gradients associated with pipe sizes as defined in the Building Regulations (Part H). 

The following network design criteria has been used to develop the foul water network with reference to the 
standards listed in section 5.1 above, where applicable. 

• Pipe gradient to be provided as per The Building Regulations 2010. 

• Maximum allowed distance between manholes is 90m. (BS EN 752:2017, Table NA.4) 

• Maximum allowed distance from rodding point to an inspection chamber is 22m. (BS EN 752:2017, Table 
NA.4). 

3.2.2.3. Physical Criteria 

The proposed drainage systems outside of buildings will be designed based on the following physical criteria 
and parameters: 

• Pipework with less than 1.2m cover within access roads and carparks, and 0.9m cover in other areas, shall 
be assessed, considering the pipe material, to determine the necessary pipe bedding to ensure structural 
integrity. 

• Pipework adjacent to any building must be positioned outside the 45° influence zone of the footings or have 
concrete bed and surround extending up to at least the base level of the adjacent footings. 

• A minimum cover depth of 0.5m over any geo-cellular storage tanks. 

• Structures with the potential for allowing infiltration located at least 5m away from any building structure. 

3.3. Surface Water Strategy 

3.3.1. Outfall Options 
The surface water discharge for the site will be via both a below ground infiltration system and a positive outfall 
to the lake. The roof run-off and flows from some footpaths is collected and infiltrated into the ground at the south-
western side of the site, where the infiltration characteristics of the soil (as outlined in Section 2.4) were suitable. 
Surface run-off from the remaining roofs, roads and car park will be attenuated in a pond before discharging into 
the lake. 

In accordance with CIRIA C753 SuDS Manual and Richmond SuDS Guidance, a hierarchical evaluation of the 
outfall options has been undertaken for the site. The results are presented in the Table 3-1. 

Table 3-1 – Drainage Hierarchy Evaluation 

Option Discharge Location Evaluation 

1 At source reductions and reuse  Viable solution – The green roofs are 
proposed to intercept runoff from the roofs of the 
residential block and changing block. 

Porous asphalt paving parking bays to mimic 
natural drainage route.  

2 Infiltration to ground Viable solution Infiltration has been selected 
as a potential suitable method for disposal of 
runoff from roofs for the main building, two 
residential buildings, the changing block, and 
footpaths.  

3 Attenuated discharge to a surface water 
body 

Viable solution – Runoff from the roofs, roads 
and car park is stored in a pond and 
discharged to the lake at a controlled rate of 
1l/s. 

4 To a public surface water sewer Not Required 
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5 To highway drain, or other private drainage 

system 

Not Required 

 

6 To a combined sewer where there are no 

other options, and only where agreed in 

advance with the relevant sewage 

undertaker 

Not Required 

 

3.3.2. Proposed Site Runoff 
To establish compliance with SCC requirements and limit flow rates as close to greenfield rates as practically 
possible, the greenfield equivalent run-off rates have been calculated using Interim Code of Practice for 
Sustainable Drainage Design variant of IH124, as the site has an area of less than 50ha. Micro-Drainage Source 
Control was used to undertake the calculations (included in Appendix B) using the following parameters:  

• Gross area: 0.67 ha 

• Standard Average Annual Rainfall (SAAR): 600 mm 

• Soil: 0.3 

• Region: 6 

The run-off rates calculated are: 

• Q1 1.3 l/s/ha 

• QBAR 1.5 l/s/ha (average annual run-off rate) 

• Q30 3.4 l/s/ha 

• Q100 4.8 l/s/ha 

The greenfield runoff rates (QBAR) for Catchment B for an area of approximately 0.25ha proposed to be 
discharged into the lake are 0.37 l/s. However, the proposed runoff rates from are limited to a maximum of 1l/s 
based on minimum size of control structure to reduce the risk of blockage. 

The total redevelopment area has been divided into two parts Catchment A and B. Within these catchments, 
Figure 3-2 indicates the percentage of impervious area factors (PIMP) which have been assumed (been taken 
as 100% for blue marked areas and 25% for pink areas). 

The brownfield runoff rates for existing development area are 20.7 l/s, calculated as per the network modelled 
from CCTV Survey (refer appendix C.5) is 20.7 l/s. Please refer to appendix E.2 for microdrainage calculations 
of existing network. Assumptions on invert levels, pipe slopes and chamber size for existing drainage network 
have been made due to gaps identified in survey information.  
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Figure 3-1 - Catchment Distribution  

The runoff from catchment A is drained to an infiltration tank with no discharge into the lake whereas the 
surface water runoff from catchment B is discharged into the lake at a rate of 1l/s via a raingarden and 
detention pond. 

The catchment distribution in shown in figure 3-2. 

Table 3-2 - Restriction rate summary 

Catchment Gross Area (ha) Proposed Discharge rate 

Catchment A 0.407 N/A (Infiltration only) 

Catchment B 0.257 1l/s 

 

3.3.3. SuDS Appraisal 
The LLFA (Lead Local Flood Authority) requires SuDS to be considered for inclusion within the drainage strategy 
for the Proposed Development. The SuDS techniques suitable for this development have been identified using 
the selection process defined in CIRIA C697. 

The Proposed Development is brownfield and therefore, according to CIRIA C697, Table 5.2 (reproduced in 
Appendix B.1), all SuDS techniques are considered acceptable. Site specific parameters for the initial selection 
of SuDS components for this site have used CIRIA C697, Table 5.4 (Appendix B2 and B.3) to identify SUDS 
techniques suitable for two areas of the site. These are summarised below: 

Catchment A 

Catchment B 

PIMP = 25% 

PIMP = 100% 
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• Catchment A – The south-western section of the site with high permeability ground conditions: 

- Soils: Permeable 

- Area draining to a single SuDS component: 0-2ha 

- Minimum depth to water table: >1m 

- Site slope: 0-5% 

- Available head: 0-1m 

- Available space:  High 

• Catchment B– The north-eastern section of the site with low permeability ground conditions: 

- Soils: Impermeable 

- Area draining to a single SuDS component: 0-2ha 

- Minimum depth to water table: >1m 

- Site slope: 0-5% 

- Available head: 1-2m 

- Available space: High 

The evaluation considered the following: 

•  Attenuation, amenity, biodiversity, and treatment properties of each SuDS element. 

•  Site spatial constraints. 

The results of the evaluation and proposed solution are summarised in Table 3-3. 

Table 3-3 - SuDS Evaluation Summary 

SuDS 
group  

Technique  Catchment B 
(Impermeable): 
Evaluation Comments 

Catchment A 
(Permeable): Evaluation 
Comments  

Conclusion 

Retention Retention Pond  The majority of the surface water storage for the proposed 
development is to be provided by infiltration and open 
structures. Retention pond is not provided for health and 
safety reasons  

Suitable  
Not provided 
 

Subsurface storage Subsurface storage on the site is provided in the form of 
permeable paving beneath car parks and access road. 

Suitable  
provided 

Wetland  Wetlands/ponds Wetlands require either a continuous through-flow of water or 
high groundwater levels. As there is currently no evidence of 
consistently high groundwater this cannot be confirmed as a 
suitable technique 

Not suitable 

Infiltration   Infiltration tank, trench, 
basin or soakaway 

Not suitable Based on the infiltration test 
results, infiltration systems 
are suitable for the area. An 
infiltration tank is proposed for 
the development, integrated 
within the landscaping 
scheme to provide both run 
off interception and infiltration 
via below ground geo-cellular 
units.  

Suitable - 
provided 

Filtration  Filter trench  Filtration trenches can be 
incorporated into the 
landscaping scheme to 
intercept run-off from 
hardstanding areas and 
landscaped areas. They will 
provide flow conveyance and 
a small amount of 
supplementary storage. 

Not suitable  Suitable - 
provided 

Detention Detention Basin A detention basin is 
proposed to provide 
attenuation for surface water 
in order to discharge it at 

Not suitable Suitable - 
provided 
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controlled rate into the 
outfall.  

Open 
Channels 

Conveyance, dry and 
wet swales 

Not suitable Levels of the site do not 
provide adequate space for  

 

Source 
control  
  

Green roof  Green roofs are viable to intercept runoff from building roofs. 
They are proposed within the residential blocks. 

Suitable - 
provided 

Rainwater harvesting Provided the yield could justify its economic viability, they 
could be incorporated into the scheme, but they have not 
been included as part of the drainage system. 

Suitable – not 
provided 

Permeable paving Permeable paving is suitable for use within the proposed 
development on parking bays and access roads; the extents of 
its use will be considered during future detailed design. It is 
primarily proposed to delivery water quality benefits; however, 
it will also provide a small amount of additional storage within 
the drainage system 

Suitable - 
provided 

3.3.4. Interception Strategy  
In addition to controlled discharge rates and provision of storage, the strategy has considered how the first 5 mm 
of runoff can be intercepted and is disposed of via an alternative route usually into the ground, so it does not 
contribute to flows in watercourses or sewers. 

The roof and footway areas within Catchment A drain to an infiltration tank; therefore, the first 5mm of rainfall 
onto these areas will be intercepted and not leave the site. Catchment B contains low permeability or 
impermeable ground conditions hence it is not possible to prevent the 5mm of rainfall from leaving the site as 
there is no alternative outfall other than the lake to the north. 

3.3.5. Water Quality  

Impacts to water quality can be mitigated with source control measures and a SuDS treatment train. The CIRIA 
C753 approach has been followed which demonstrates potential configurations of the SuDS techniques identified 
that will achieve the required degree of pollution mitigation for each of the different land uses. 

Impacts to water quality is be mitigated by creating a treatment train of different SuDS techniques. The following 
measures are proposed to be adopted on the site. The SUDS Manual index approach has been followed (Chapter 
26). It is summarised below for the site. 

Table 3-4 - Pollution Hazard Indices (CIRIA C753 Table 26.2 excerpt) 

Land use Pollution hazard 
level 

TSS Metals Hydrocarbons 

Other roofs Low 0.3 0.2 0.05 

Low traffic roads/ residential car 

parks/ Schools 
Low 0.5 0.4 0.4 

 

 

Table 3-5 - SuDS pollution mitigation for discharge to surface waters (CIRIA C753 Table 26.3 excerpt) 

SuDS component Runoff Source TSS Metals Hydrocarbons 

Permeable pavement Access Road/ Car 

park 
0.7 0.6 0.7 

Detention Basin (Pond) Roof/ Access Road/ 

Car park 
0.5 0.5 0.6 

Filter Drain Landscape areas 0.4 0.4 0.4 

Bioretention system (Rain Garden) Roof 0.8 0.8 0.8 
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The above table shows that the provided SuDS features are sufficient to mitigate the pollutants from the sources 
on site. 

3.3.6. Proposed Outfall  
The site is designed to ensure that no overland flooding from the site occurs during the 1 in 100 year + 40% CC 
storm event. This is achieved using a below ground infiltration tank to the south-west of the site, and an 
attenuation pond to the east. The tank is kept at least 5m away from the building. 

The runoff from the parking areas, access road, footways and roof area passes through a rain garden, permeable 
paving and an attenuation pond before discharging into the lake. 

3.3.7. Attenuation Volume Assessment 
The proposed surface water drainage strategy has been designed using MicroDrainage. A network model was 
constructed, including flow controls. Refer to Appendix E.1 for storm water calculation from Microdrainage. 

The surface water drainage has been divided in two parts to avoid risk of effluents from vehicles polluting the 
river water. The proposed storm water network has a pipe network collecting rainwater from designated 
catchment areas of varied permeability. The pipe sizes range from 150mm up to 450mm across the network. 

Runoff from the roof and footpath is discharged into an infiltration tank. The calculated storage required to 
accommodate the 1 in 100-year storm event + 40% CC is 73 m3. The runoff from roof of main building, two 
residential blocks, changing block and footpath discharges into the infiltration tank having half drain time of 58 
mins provides complete infiltration into the ground.  

The parking area to the north-east of the site, the landscaped area between the proposed development and the 
lake, one of the residential block discharges into a pond/detention basin before discharging into the lake to the 
north of the site. The proposed drainage system also comprises of a bio-retention area (rain garden) with a 
volume of 19 m3. The pond has attenuation capacity of 187 m3 from which the water is ultimately discharged to 
the lake at a rate of 1l/s.  

The collection system proposed comprises several gullies, slot drains and linear channels for the paved surfaces. 
Filter drains are proposed in the green area to the west. Permeable paving is proposed at parking spaces and 
carriageways.  

3.3.8. Amenity and Biodiversity  
Amenity and biodiversity benefits can also be enhanced by the implementation of SuDS, the below table 
highlights, which SuDS technique selected as part of this drainage strategy will provide amenity and biodiversity 
benefits.  

Table 3-6 - Amenity and biodiversity summary 

SuDs Technique Amenity Benefit  Biodiversity Benefit  

Infiltration tank  Yes – Facilitates the multifunctional 
use of space by allowing the surface 
above the tank to be used for 
recreation or other activities. 

No 

Green Roofs  Yes – Makes roof areas more 
attractive. 

Yes – Planting creates habitats. 

Pond Yes – Natural appearance with soft 
edges that blend with surrounding 
areas. 

Yes – Habitat creation. 

Bioretention System (Rain Garden) Yes – Aesthetic benefits by 
incorporating vegetation. Provide 
water efficient landscaping. 

Yes – Habitat creation. 

Filter Drains  Yes – Inconspicuous feature providing 
drainage within landscaped areas 
where a hard feature is not 
appropriate.  

No 

Permeable/Porous Paving  Yes – Provide useful space for various 
activities that is uninterrupted by 
specific drainage features. 

No 
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3.4. Foul Water Strategy  
Foul water drainage will be provided a conventional gravity pipework. 

3.4.1. Flow Generation  
Foul water loading has been provided as discharge units (DU) (BS EN 752:2017) from the building by the Public 
Health design team. A total of 11.4l/s is expected to be generated by the site as per the calculations and has 
been used for the network design.  

3.4.2. Foul Water Outfall  
Based on the information received from the MEP team, a foul water gravity system has been designed using 
discharge unit loading from the buildings. Foul water flows will be conveyed by gravity via the existing on-site 
drainage system to the existing public foul water sewer within Riverside Drive (subject to approval with Thames 
Water).  

Refer Appendix C.2 for details of proposed foul water drainage network. 
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4. Operation and Maintenance 
The maintenance of the proposed drainage systems is summarised below:  

• Pipework System – Litter, debris removal and periodic jetting. The surface water drainage will be designed for 
a self-cleansing velocity of 1 m/s and foul pipework in accordance will the minimum falls in BS EN 752, allowing 
for the appliances connected. 

• Infiltration Tanks (Table in CIRIA C753) – it is recommended to have monthly inspections to check for 
compaction and ponding, inspect inlets and outlets for blockages and any areas which are not operating 
properly. Annual monitoring to reseed areas for poor vegetation growth. Remedial actions will be required 
where necessary to relevel irregular surfaces, rehabilitate inlets, outlets and overflows. 

• Permeable Paving (Table 20.15 in CIRIA C753) - periodic biannual/annual maintenance will be required to 
prevent or address clogging this would be in the form of brushing and /or vacuuming.  Remedial actions will 
be required where necessary to rectify any depressions, rutting or broken blocks.  

• Green Roofs (Table 12.5 in CIRIA C753) - this will require biannual or annual maintenance, except in the 
establishment stage (first 12 to 15 months) where more regular maintenance will be required. All maintenance 
at roof level will comply with strict health and safety requirements.  

• Tree pits (Table 19.3 in CIRIA C753) - it is recommended regular inspections are carried out to check the 
operation of underdrains and inlets and outlets for blockages, regular maintenance should remove litter, 
surface debris and weeds. Annually check tree health and manage the tree appropriately.    

• Pond (Table 23.1 in CIRIA C753) – these will require monthly regular maintenance at first to remove litter and 
debris, cut grass, and inspect inlets, outlets and overflows. Occasional maintenance and remedial actions 
should be carried out as required. 

• Filter Drains (Table 16.1 in CIRIA C753)- these will require regular monthly maintenance involving inspection 
of filter drain surface, inlet/outlet pipework and control system for blockages, clogging standing water and 
structural damage. 

• Bioretention Systems (Table 18.3 in CIRIA C753) – these will require quarterly inspection to check for silting 
and ponding, plant diseases and insect inlet and outlets for blockages. Regular maintenance will be required 
to remove sediments, litter, and surface debris.  

• Hydro-brake flow control – it is recommended to conduct inspections on a quarterly or semi-annual basis to 
detect any indications of damage, blockages, or wear, as well as to clean the hydro-brake monthly or quarterly 
to ensure unobstructed flow paths. Additionally, annual lubrication is recommended, along with annual testing 
and calibration, or alternatively, every few years. 
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5. Conclusion  
The proposed drainage strategy provides details of management of surface water and foul water from the 
proposed development.  

The redevelopment area is divided into two catchments: A and B. Catchment A has a gross area of 0.4ha 
comprising of roof area, footways, green areas and access roads. Surface water run-off is discharged into the 
ground via an infiltration tank hence there is no discharge to the lake. 

Catchment B has a gross area of 0.25ha comprising of the roof area from one residential block, a parking area, 
access road and landscaped areas. The surface water run-off is discharged to the lake at a controlled rate of 
1l/s. SuDS features, including permeable paving, a rain garden and detention pond are used to provide storage 
and water quality benefits. 

The foul water from the proposed development is conveyed via a gravity network to connect to the existing 
combined sewer within the site at MH15. This conveys flows to the existing Thames Water foul water sewer 
running with Riverside Drive. The proposed discharge rate for foul water is 11.4l/s.  

At the next stage of the project, the following actions/surveys will be required to develop the design: 

• Environment Assessment Form to be undertaken to analyse the impact of discharging water from site on 
the ecology of the lake. 

• Maximum groundwater levels to be confirmed for site to check proper functionality of infiltration system.  
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6. Appendices 
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Appendix A. Design Assessment Checklist 

A.1. Delivering SuDS in Richmond  
 SuDS 

Manual 
Page Ref* 

Y N Summary of details Comments / 
Remedial 
actions 

PRINCIPLES      

Is the runoff managed at or close to its 
source, wherever possible? If not, give 
reasons. 

3 Y  Green roofs and permeable 
paving are used to manage 
runoff to its source. 

 

Is the runoff managed at or close to the 
surface, wherever possible? If not, give 
reasons e.g., infiltration systems are 
being used to manage the runoff. 

3 Y  Runoff from Catchment A is 
completely infiltrated through 

underground tank.  

 

Where the drainage system serves more 
than one property, is public space used 
and integrated with the drainage system 
in an appropriate and beneficial way? If 

not, give reasons. 

  N Serves only one property. Public 
space is not used.  

 

Have the opportunities afforded by the 
drainage system in terms of green 
infrastructure, biodiversity, urban 
design, climate adaptation and amenity 
provision been maximised? 

3 Y  Green roof, rain garden, 
permeable paving, filter drain, 
and detention pond provide 
amenity and biodiversity.    

(See Section 3.3.8) 

Infiltration tank is 
provided to 
promote the 
multifunctional 
use 
of space, by 
allowing the 
surface about the 
tank to be 
amenity facilities. 

Has an appropriate SuDS Management 
train been provided 

18 Y  Water quality has been assessed 
by considering a sequence of 
water travelling through 
permeable paving before 
entering a detention basin to 
mitigate (See Table 4.4) 

 

Are the operating and maintenance 
requirements of the drainage system 

adequately defined? 

3 Y  Provided in the strategy (see 
section -4.0) 

 

Is operation and maintenance 

achievable at an acceptable cost? 
3 Y  Conventional SuDS components 

have been proposed, where 
possible using open structures to 
avoid cost implications. Refer to 
section 4 for operation and 

maintenance details. 

 

POINT OF DISCHARGE       

Does the design meet the following 
discharge hierarchy 1. Infiltration is 
preferred where it is safe and acceptable 
to do so; 2. If infiltration is not possible 
discharge to water course; 3. Discharge 
to sewer as last resort. 

16 Y  Runoff from Catchment A is 
completely infiltrated. Catchment 
B discharge into water course is 
provided as infiltration is not 
possible. See Section – 3.3.1 for 
details 

Infiltration is not 
suitable on the 
east of the site as 
per trial hole 
results 

If infiltration is used: Confirm that an 
acceptable infiltration assessment has 

been undertaken and submitted? 

16 Y  Infiltration testing completed as a 
part of ground investigation in 
accordance BRE365. Refer to 
section 2.4.1 
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If discharge is to sewer, rather than a 
surface water body, provide justification. 

16  N Surface water is not proposed to 
discharge into the sewer 

 

If discharge to a sewerage asset is 
proposed, has evidence been provided 
that the design criteria have been 
agreed with the sewerage undertaker 
and that an appropriate connection 
detail has been agreed? 

12  N Surface water is not proposed to 
discharge into the sewer  

 

Have adequate and appropriate 
exceedance routes been provided and 
are they protected from future 
development? 

9,11 Y  Any exceedance from the site 
would flow away from the 
buildings, following the 
topography of the land, until 
flowing into the existing lake. 

 

INTERCEPTION      

Does the scheme design demonstrate 
on-site retention of approximately the 
first 5mm of runoff from impermeable 
surfaces for most events? How is 
Interception to be delivered (e.g., 
infiltration, green roofs, permeable 
pavements, vegetated surfaces, 
bespoke design - provide details)? 

12 Y  For the areas where we are using 
infiltration, this can be achieved. 
For the surrounding areas this 
cannot be achieved as the 
ground conditions are not 
suitable.  

 

PEAK FLOW RATE CONTROL      

Does the design demonstrate control of 
the 1-year, critical duration site event to 
the equivalent 1-year greenfield peak 
flow rate or below? 

17  N (See section 3.3.2)  

Does the design demonstrate control of 
the 100-year, critical duration site event 
to the equivalent 100year greenfield 
peak flow rate or below? 

17  N (See section 3.3.2)  

Do the design calculations take account 
of future development (urban creep) and 
climate change? 

16 Y  Climate change allowance of 
40% is used. A 10% urban creep 
considered for design. 

(See Section 3.2.1) 

 

VOLUMETRIC CONTROL (FOR THE 

100 YEAR, 6 HOUR EVENT) 
     

Does the design demonstrate that, for 
the 100-year 6-hour event: The 
discharged site runoff volume is not 
greater than the equivalent greenfield 
runoff volume? Or: The discharged site 
runoff volume over and above the 
equivalent greenfield runoff volume (i.e. 
the Long Term Storage Volume) is 
discharged at a rate < 2 l/s/ha (or 
another rate that is considered 
acceptable in not negatively impacting 
flood risk of the receiving water body) 
Or: Peak flow rates from the site are 
restricted to 2 l/s/ ha or Qbar, whichever 
is the greater ha (or another rate that is 
considered acceptable in not negatively 
impacting flood risk of the receiving 

water body). 

17  N Maximum discharge rate of 1l/s 

proposed from site. 

Qbar for catchment B is 0.37l/s. 
The discharge rate is a close as 
practical for the requirements, at 
1l/s. Designing for compliance 
would result in maintenance 

issues in terms of blockage etc. 

Refer to Section 3.3.2. 

 

WATER QUALITY TREATMENT      
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Is the receiving water body (surface or 
groundwater) environmentally sensitive 
(E.g., Groundwater Source Protection 
Zone? What is its designation? Are any 
implications for drainage design clearly 
defined 

6 Y  No groundwater source 
protection zone identified for site 

area.  

Please refer to Section 2.4.2 

 

Does the design include an appropriate 
treatment strategy that ensures: 1. 
Sediment is trapped and retained on site 
in accessible and maintainable areas? 
2. Has a sufficient number of drainage 
components been provided in series 
prior to discharge? 3. Suitable pollution 
removal capability e.g., % TSS removal 
(where this is a requirement of the SAB) 

6 Y  See Section 3.3.5   

FUNCTIONALITY      

Are the design features sufficiently 
durable to ensure structural integrity 
over the system design life (residential 
100 years and commercial 60 years), 
with reasonable maintenance 
requirements? 

13 Y  A minimum cover depth of 0.6m 
has been provided for non-traffic 
areas with casing and 
appropriate bedding to be 

provided to pipes.  

See Section 3.2.2.3 

 

Are all parts of the SuDS system outside 
any areas of flood risk? If not, provide 
justification and evidence that 
performance will not be adversely 
affected. 

13 Y  All SuDS features are outside 
flood risk areas. 

 

Is pumping a requirement for operation 
of the system? If yes, provide 
justification and set out operation and 
maintenance/adoption arrangements. 

20  N N/A  

Has runoff and flooding from all sources 
(both on and off site) been considered 

and taken into account in the design? 

13 Y  Surrounding areas fall away from 
the site due to the topography so 
this does not need to be 
considered.  

 

Are 1 in 30-year flows fully conveyed 

within the SuD system? 
12 Y  See Section 3.2.2  

Are 1 in 100-year flows contained or 
stored on-site within safe exceedance 
storage areas and flow paths? Note 
some approving authorities may require 
greater return periods. 

12 Y  See Section 3.2.2  

CONSTRUCTABILITY      

Has an acceptable construction method 
statement been submitted and 
approved? 

  N This will be provided at a later 
stage of design process. 

 

MAINTAINABILITY      

Has an acceptable Maintenance Plan 
been submitted and approved? 

3  N This will be provided at a later 
stage of design process. 

 

INFORMATION PROVISION      

Do the design proposals include 
sufficient provision for community 
engagement and awareness raising? 

 Y  The site is secure and private so 
limited opportunity to engage 
with community. 
Information/signage can be 
provided to improve awareness 
of SuDS.  
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Appendix B. CIRIA C697 The SuDS Manual 

B.1. CIRIA C697 Table 5.2 Land Use Selection Matrix 
 
 
 

SuDS group 

 
 
 

Technique 
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Retention Retention pond Y Y Y1 Y2 Y2 Y3 Y Y2 

Subsurface storage Y Y Y Y Y Y3 Y Y 

Wetland Shallow wetland Y Y Y1 Y2 Y2 N Y Y2 

Extended detention wetland Y Y Y1 Y2 Y2 N Y Y2 

Pond/wetland Y Y Y1 Y2 Y2 N Y Y2 

Pocket wetland Y Y Y1 Y2 Y2 N Y Y2 

Submerged gravel wetland Y Y Y1 Y2 Y2 N Y Y2 

Wetland channel Y Y Y1 Y2 Y2 N Y Y2 

Infiltration Infiltration trench Y Y Y1 Y2 N N Y Y4 

Infiltration basin Y Y Y1 Y2 N N Y Y4 

Soakaway Y Y Y1 Y2 N N Y Y4 

Filtration Surface sand filter N Y Y1 Y2 Y2 N Y Y2 

Sub-surface sand filter N Y Y1 Y2 Y2 N Y Y2 

Perimeter sand filter N N Y1 Y2 Y2 N Y Y2 

Bioretention/filter strip Y Y Y1 Y2 Y2 N Y Y2 

Filter trench Y Y Y1 Y2 Y2 N Y Y2 

Detention Detention basin Y Y Y1 Y2 Y1, 

2 

Y3 Y Y2 

Open 

channels 

Conveyance swale Y Y Y1 Y2 Y2 Y3 Y Y2 

Enhanced dry swale Y Y Y1 Y2 Y2 Y3 Y Y2 

Enhanced wet swale Y Y Y1 Y2 Y1 Y3 Y Y2 

Source 

control 

Green roof Y Y N Y2 Y N Y Y 

Rainwater harvesting Y Y N Y2 N N Y Y 

Permeable paving Y Y N Y2 Y1 N Y Y2 

Y: Yes N: No 

1 May require two treatment train stages, depending on type and intensity of road use and receiving water sensitivity. 

2 May require three treatment train stages, depending on receiving watercourse sensitivity. 

3 Will require draw-down and rehabilitation following construction activities, prior to use as a permanent drainage system. 

4 Providing designs prevent mobilisation of contamination. 
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B.2. CIRIA C697, Table 5.4 Site Characteristics Selection Matrix – 
Catchment B 
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Retention Retention pond Y Y1 Y Y5 Y Y Y Y Y Y N Y 

Subsurface storage Y Y Y Y5 Y Y Y Y Y Y Y Y 

Wetland Shallow wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Extended detention wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Pond/wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Pocket wetland Y2 Y4 Y4 N Y2 Y2 Y N Y Y Y Y 

Submerged gravel wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Wetland channel Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Infiltration Infiltration trench N Y Y N N Y Y Y Y N Y Y 

Infiltration basin N Y Y Y5 N Y Y Y Y N N Y 

Soakaway N Y Y N N Y Y Y Y N Y Y 

Filtration Surface sand filter Y Y Y Y5 N Y Y N N Y N Y 

Sub-surface sand filter Y Y Y N N Y Y N N Y Y Y 

Perimeter sand filter Y Y Y N N Y Y N Y Y Y Y 

Bio-retention/filter strip Y Y Y N N Y Y N Y Y N Y 

Filter trench Y Y1 Y N N Y Y N Y Y Y Y 

Detention Detention basin Y Y1 Y Y5 N Y Y Y N Y N Y 

Open 
channels 

Conveyance swale Y Y Y N N Y Y N3 Y N N Y 

Enhanced dry swale Y Y Y N N Y Y N3 Y N N Y 

Enhanced wet swale Y2 Y4 Y N Y Y Y N3 Y N N Y 

Source 
control 

Green roof Y Y Y N Y Y Y Y Y Y Y Y 

Rainwater harvesting Y Y Y N Y Y Y Y Y    

Permeable paving Y Y Y Y N Y Y N Y Y Y Y 

 

Y: Yes N: No 

1. With liner 
2. With surface baseflow 
3. Unless follows contours 

4. With liner and constant surface baseflow, or high ground water table 
5.   Possible, but not recommended (implies appropriate management train not in place) 
6.  Where high flows are diverted around SuDS component. 
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B.3.  CIRIA C697, Table 5.4 Site Characteristics Selection Matrix – 
Catchment A 
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Retention Retention pond Y Y1 Y Y5 Y Y Y Y Y Y N Y 

Subsurface storage Y Y Y Y5 Y Y Y Y Y Y Y Y 

Wetland Shallow wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Extended detention wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Pond/wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Pocket wetland Y2 Y4 Y4 N Y2 Y2 Y N Y Y Y Y 

Submerged gravel wetland Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Wetland channel Y2 Y4 Y4 Y6 Y2 Y2 Y N Y Y N Y 

Infiltration Infiltration trench N Y Y N N Y Y Y Y N Y Y 

Infiltration basin N Y Y Y5 N Y Y Y Y N N Y 

Soakaway N Y Y N N Y Y Y Y N Y Y 

Filtration Surface sand filter Y Y Y Y5 N Y Y N N Y N Y 

Sub-surface sand filter Y Y Y N N Y Y N N Y Y Y 

Perimeter sand filter Y Y Y N N Y Y N Y Y Y Y 

Bio-retention/filter strip Y Y Y N N Y Y N Y Y N Y 

Filter trench Y Y1 Y N N Y Y N Y Y Y Y 

Detention Detention basin Y Y1 Y Y5 N Y Y Y N Y N Y 

Open 
channels 

Conveyance swale Y Y Y N N Y Y N3 Y N N Y 

Enhanced dry swale Y Y Y N N Y Y N3 Y N N Y 

Enhanced wet swale Y2 Y4 Y N Y Y Y N3 Y N N Y 

Source 
control 

Green roof Y Y Y N Y Y Y Y Y Y Y Y 

Rainwater harvesting Y Y Y N Y Y Y Y Y    

Permeable paving Y Y Y Y N Y Y N Y Y Y Y 

 

Y: Yes N: No 

7. With liner 
8. With surface baseflow 
9. Unless follows contours 

10. With liner and constant surface baseflow, or high ground water table 
11.   Possible, but not recommended (implies appropriate management train not in place) 
12.  Where high flows are diverted around SuDS component. 
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Appendix C. Drawings and Layouts 

C.1. Proposed Landscape Masterplan (Pick Everard)
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C.2. Proposed Surface Water Drainage Layout 
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SAFETY, HEALTH AND ENVIRONMENTAL

INFORMATION

In addition to the hazards/risks normally associated with the types of work

detailed on this drawing, note the following:

CONSTRUCTION

1. TO BE MINDFUL OF ROOT ZONES. EXISTING ROOT AREAS

SHOULD NOT BE DISTURBED.

2.TO BE MINDFUL OF RISK FROM DROWNING AND WATER BORN

DISEASES WHILE WORKING IN VICINITY OF WATER.

3.TO BE MINDFUL OF BURIED SERVICES WHILE EXCAVATION AND

CONSTRUCTION WHICH ARE NOT CAPTURED IN UTILITY

SEARCH/SURVEYS.

4.POSSIBILITY OF UNEXPLODED ORDNANCE - KEEP WATCH DURING

GROUND WORKS. IF IN DOUBT STOP WORK AND ASK.

MAINTENANCE/CLEANING

1. POSSIBILITY OF MULTIPLE BURIED SERVICES - CONSULT

SERVICES PLANS, USE CABLE AVOIDANCE TOOLS AND FOLLOW

RAMS WHEN EXCAVATING. IF IN DOUBT, STOP WORK AND ASK.

DECOMMISSIONING/DEMOLITION

1. POSSIBILITY OF MULTIPLE BURIED SERVICES - CONSULT

SERVICES PLANS, HOST UTILITY COMPANIES AND USE CABLE

AVOIDANCE TOOLS BEFORE EXCAVATING. IF IN DOUBT, STOP

WORK AND ASK.

It is assumed that all works will be carried out by a competent contractor

working, where appropriate, to an approved method statement.
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1. DO NOT SCALE OFF THIS DRAWING.

2. ALL DIMENSIONS AND PIPE DIAMETERS ARE IN METRES

UNLESS STATED OTHERWISE.

3. ALL PIPEWORK WITH LESS THAN 0.9M COVER IN

LANDSCAPED AREAS AND 1.2M UNDER AREAS ACCESSIBLE

TO VEHICLES TO HAVE CONCRETE BED AND SURROUND.

4. DESIGN ASSUMES THAT THE GROUND WILL NOT BE

REWORKED AND THE INFILTRATION WILL BE AS PER
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CONDUCTED DURING CONSTRUCTION TO CONFIRM THE

RATES OF INFILTRATION.
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ACCESS ROAD TO BE RETAINED.
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DURING DETAILED DESIGN STAGES.

10. THE DRAINAGE NETWORK DESIGN AND THE LOCATIONS OF

INSPECTION CHAMBERS SHOWN ARE IN LINE WITH THE MEP

DESIGNS AGREED ON SEPTEMBER 2022.CONTRACTOR TO

ENSURE THE  EXTERNAL DRAINAGE ALIGNS WITH BUILDING

PLUMBING DESIGN.

11. DRAINAGE STRATEGY IS DEPENDENT ON CONFIRMATION

FROM LEAD LOCAL FLOOD AUTHORITY AND EARLY

ENGAGEMENT SHOULD BE ENSURED IN DETAILED DESIGN

STAGES.

12. THE MAIN BUILDING AREA IS UNDER RISK OF FUTURE TIDAL

INUNDATION UNLESS ADDITIONAL MITIGATION MEASURES

ARE EMPLACED.

13. DETAILED SURFACE WATER COLLECTION STRATEGY TO BE

FINALISED BASED ON DETAILED LEVELS PLAN.

14. THE SURFACE WATER DRAINAGE STRATEGY IS COMPLIANT

WITH THE FLOOD RISK ASSESSMENT RECEIVED ON

SEPTEMBER 2022 ( REF:-20295/FRA REV 1.0)

15. THE PROPOSED RAIN GARDEN TO BE CONSTRUCTED BASED

ON DETAILS PROVIDED IN CIRIA C753 SECTION 18.1.1
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NOTES CONTINUED

16. EARLY ENGAGEMENT WITH EA IS REQUIRED TO CONFIRM 

OUTFALL LEVELS AND POSSIBILITY OF TIDAL INGRESS.

17. CONNECTION FROM RAIN WATER OUTLET PIPE TO LINEAR 

CHANNEL DRAIN TO BE PROVIDED THROUGH ACO 

DOWNPIPE CONNECTOR OR SIMILAR PRODUCT.

18. MANHOLES OF TYPE A2 (DEPTH FROM COVER LEVEL TO

SOFT OF PIPE 3M TO 6M), B (DEPTH FROM COVER LEVEL TO

SOFT OF PIPE 1.5M TO 3M), TYPE C (DEPTH FROM COVER

LEVEL TO SOFT OF PIPE LESS THAN 1.5M) TO BE PROVIDED

AT RESPECTIVE LOCATIONS. FOR STANDARD DETAILS

PLEASE REFER TO SEWERAGE SECTOR GUIDANCE

APPENDIX C.

19. PLEASE REFER TO DRAINAGE STRATEGY REPORT (REF:

PR-200-ATK-ZZ-00-RP-C-00001 ) FOR DETAILS OF PROPOSED

SURFACE AND FOUL WATER NETWORKS.

20. FOR DETAILS OF PROPOSED FOUL WATER DRAINAGE REFER

DRAWING : PR-200-ATK-XX-00-DR-C-00002

21. FOR OUTLET UNITS CONTRACTOR TO PROVIDE " ACO

UNIVERSAL GULLEY" OR SIMILAR.

22. FOR PROPOSED INFILTRATION TANK CONTRACTOR TO USE

"ESS ECOCELL TANK SYSTEMS " OR SIMILAR.

23. THIS DRAWING IS TO BE READ ALONG WITH RICHMOND SUDS

PROFORMA.

24. FOR STANDARD DETAILS OF INSPECTION CHAMBER TYPE D

(DEPTH FROM COVER LEVEL TO SOFFIT UPTO 2m) REFER TO

FIG B 18 FROM SEWERAGE SECTOR GUIDANCE APPENDIX C.

25. FOR PROPOSED LINEAR CHANNEL DRAINS CONTRACTOR TO

USE 'ACO ROAD DRAINS OR EQUIVALENT.

26. AS PER FLOOD RISK ASSESSMENT, EA'S MAXIMUM WATER 

LEVEL FOR THE YEAR 2100 IS RECORDED AT 6.45 M AOD.

THE EXTREME WATER LEVELS RECORDED IN RIVER THAMES,

35 M FROM THE  SITE BOUNDARY (BASED ON THAMES

ESTUARY 2100 STUDY) IS 7.05 M AOD. THIS LEVEL, IF

PROPAGATED TO THE OUTFALL LOCATION CAN SUBMERGE

THE OUTFALL STRUCTURE.

27. SPECIFIC OF FLOW CONTROL CHAMBER TO BE CONFIRMED

IN LATER DESIGN STAGES.

MISH3546
Callout
Exceedance Strategy: The infiltration tank is designed with a half drain time of 39mins for 100 year storm event + 40% Climate change as the site has good infiltration rates  

GUPT9087
Cloud

MISH3546
Callout
Exceedance Strategy: The area marked will be the overflow route for the storm water as per the existing topographical levels on site. The pond has been designed for no flooding for 100 year storm event + 400% climate change.
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C.3. Proposed Foul Water Drainage Layout 
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SAFETY, HEALTH AND ENVIRONMENTAL
INFORMATION

In addition to the hazards/risks normally associated with the types of work
detailed on this drawing, note the following:

CONSTRUCTION

1.POSSIBILITY OF UNEXPLODED ORDNANCE - KEEP WATCH DURING
GROUND WORKS. IF IN DOUBT, STOP WORK AND ASK.
2. TO BE MINDFUL OF ROOT ZONES. EXISTING ROOT AREAS
SHOULD NOT BE DISTURBED.
3.TO BE MINDFUL OF RISK FROM DROWNING AND WATER BORNE
DISEASES WHILE WORKING IN VICINITY OF WATER.
4.TO BE MINDFUL OF BURIED SERVICES WHILE EXCAVATION AND
CONSTRUCTION WHICH ARE NOT CAPTURED IN UTILITY
SEARCH/SURVEYS.

MAINTENANCE/CLEANING
1. POSSIBILITY OF MULTIPLE BURIED SERVICES - CONSULT
SERVICES PLANS, USE CABLE AVOIDANCE TOOLS AND FOLLOW
RAMS WHEN EXCAVATING. IF IN DOUBT, STOP WORK AND ASK.

DECOMMISSIONING/DEMOLITION
1. POSSIBILITY OF MULTIPLE BURIED SERVICES - CONSULT
SERVICES PLANS, HOST UTILITY COMPANIES AND USE CABLE
AVOIDANCE TOOLS BEFORE EXCAVATING. IF IN DOUBT, STOP
WORK AND ASK.
It is assumed that all works will be carried out by a competent contractor
working, where appropriate, to an approved method statement.
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1. DO NOT SCALE OFF THIS DRAWING.
2. ALL DIMENSIONS AND PIPE DIAMETERS ARE IN METRES

UNLESS STATED OTHERWISE.
3. ALL PIPEWORK WITH LESS THAN 0.9M COVER IN

LANDSCAPED AREAS AND 1.2M UNDER AREAS ACCESSIBLE
TO VEHICLES TO HAVE CONCRETE BED AND SURROUND.

4. ROOT PROTECTION AREAS ARE SHOWN ONLY FOR EXISTING
TREES. PLEASE REFER TO ARBORICULTURE DRAWINGS FOR
MORE DETAILS (THAMES YOUNG MARINERS, RIVERSIDE
DRIVE, RICHMOND TREE SURVEY PLAN Ref: C157100-01-01)

5. PLEASE REFER TO LANDSCAPE MASTER PLAN
PR-200-PEV-XX-XX-DR-L-00200 FOR DETAILS OF PROPOSED
LANDSCAPE DESIGN.

6. THE DRAINAGE NETWORK DESIGN AND THE LOCATIONS OF
INSPECTION CHAMBERS SHOWN ARE IN LINE WITH THE MEP
DESIGNS AGREED ON SEPTEMBER 2022.CONTRACTOR TO
ENSURE THE  EXTERNAL DRAINAGE ALIGNS WITH BUILDING
MEP DESIGN.

7. DRAINAGE STRATEGY IS DEPENDENT ON CONFIRMATION
FROM THAMES WATER AND EARLY ENGAGEMENT SHOULD BE
ENSURED IN FURTHER DESIGN STAGES.

8. MANHOLES OF TYPE A2 (DEPTH FROM COVER LEVEL TO
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SOFT OF PIPE 1.5M TO 3M), TYPE C (DEPTH FROM COVER
LEVEL TO SOFT OF PIPE LESS THAN 1.5M) TO BE PROVIDED
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9. PLEASE REFER TO DRAINAGE STRATEGY REPORT (REF: 
PR-200-ATK-ZZ-00-RP-C-00001 ) FOR DETAILS OF PROPOSED
SURFACE AND FOUL WATER NETWORKS.

10. FOR DETAILS OF PROPOSED STORM WATER DRAINAGE
REFER TO DRAWING : PR-200-ATK-XX-00-DR-C-00001.

11. FOR STANDARD DETAILS OF INSPECTION CHAMBER TYPE D
(DEPTH FROM COVER LEVEL TO SOFFIT UPTO 2m) REFER TO
FIG B 18 FROM SEWERAGE SECTOR GUIDANCE APPENDIX C.
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C.4. Topographical Survey
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C.5. CCTV Survey Drawings
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CCTV KEY

Whilst every effort has been taken in the preparation of this

drawing, the original land marks/apparatus configuration

may have been altered since the survey/drawing was

produced. The user shall make further enquiries and

investigations to satisfy himself as to the accuracy of this

drawing and position of the apparatus. The exact positions

of the apparatus should be verified by the use of suitable

detection devices and safe digging practices in accordance

with HSG47, further advice on the location of apparatus

should be recommended by the owner. No representation is

made by Greenhatch Group, its agents or servants as to the

accuracy, completeness, and sufficiency or otherwise of this

drawing and the position of the apparatus.

All apparatus shall be treated as live unless proved

otherwise by the owner. It is the users responsibility to

ensure that the information on the location of apparatus is

provided to all persons (either direct labour or contractors)

working in proximity to the apparatus.
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ABBREVIATIONS

B Sewer broken at this point

BJ Broken joint

CC Circumferential crack

CCJ Circumferential crack on joint

CIPR Cured in place repair

CIPP Cured in place pipe

CM Multiple cracks

CMJ Cracks multiple on joint

CN Connection

CUD Loss of vision (silt)

CUW Camera underwater

CUZ Loss of vision (Camera under water)

CW Combined water

CXD Connection defective

CXI Connection intruding

DC Diameter of pipe changes

DEC Settled desposits hard or compacted

DEE Encrustation scale light

DEEJ Encrustation light at joint

DER Debris rubble

DES Debris silt

DEX Othersettled deposits

DEZ Other attached deposits

FC Fracture circumferential

FCJ Fracture circumferential on joint

FL Fracture longitudinal
FM,
FMJ

Fracture multiple

FW Foul water

GY Gully

H Hole

HJ Hole at joint

High pressure water jetting

IR Infiltration running

IS Infiltration seeping

JD Joint displaced medium

JN Junction

JXD Junction defective

LD Line down

LL Line left

LR Line right

LU Line up

MH Manhole

OJ Open joint medium

OBP Obstruction (external pipe or cable)

REM General observation at this point with explaination

RFJ Roots fine at joint

RMJ Roots mass at joint

RE Rodding eye

RT Root tap

SW Surface Water

SA Survey Abandoned

UTL Unable to locate

UTR Unable to raise

UTS Unable to survey

WL Water level

XP Collapse to pipe

HPWJ

NCA No camera access

DEF Debris foulings
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DISCLAIMER

CCTV KEY

Whilst every effort has been taken in the preparation of this

drawing, the original land marks/apparatus configuration

may have been altered since the survey/drawing was

produced. The user shall make further enquiries and

investigations to satisfy himself as to the accuracy of this

drawing and position of the apparatus. The exact positions

of the apparatus should be verified by the use of suitable

detection devices and safe digging practices in accordance

with HSG47, further advice on the location of apparatus

should be recommended by the owner. No representation is

made by Greenhatch Group, its agents or servants as to the

accuracy, completeness, and sufficiency or otherwise of this

drawing and the position of the apparatus.

All apparatus shall be treated as live unless proved

otherwise by the owner. It is the users responsibility to

ensure that the information on the location of apparatus is

provided to all persons (either direct labour or contractors)

working in proximity to the apparatus.

ABBREVIATIONS

B Sewer broken at this point

BJ Broken joint

CC Circumferential crack

CCJ Circumferential crack on joint

CIPR Cured in place repair

CIPP Cured in place pipe

CM Multiple cracks

CMJ Cracks multiple on joint

CN Connection

CUD Loss of vision (silt)

CUW Camera underwater

CUZ Loss of vision (Camera under water)

CW Combined water

CXD Connection defective

CXI Connection intruding

DC Diameter of pipe changes

DEC Settled desposits hard or compacted

DEE Encrustation scale light

DEEJ Encrustation light at joint

DER Debris rubble

DES Debris silt

DEX Othersettled deposits

DEZ Other attached deposits

FC Fracture circumferential

FCJ Fracture circumferential on joint

FL Fracture longitudinal
FM,
FMJ

Fracture multiple

FW Foul water

GY Gully

H Hole

HJ Hole at joint

High pressure water jetting

IR Infiltration running

IS Infiltration seeping

JD Joint displaced medium

JN Junction

JXD Junction defective

LD Line down

LL Line left

LR Line right

LU Line up

MH Manhole

OJ Open joint medium

OBP Obstruction (external pipe or cable)

REM General observation at this point with explaination

RFJ Roots fine at joint

RMJ Roots mass at joint

RE Rodding eye

RT Root tap

SW Surface Water

SA Survey Abandoned

UTL Unable to locate

UTR Unable to raise

UTS Unable to survey

WL Water level

XP Collapse to pipe

HPWJ

NCA No camera access

DEF Debris foulings

CCopyright Greenhatch Group. 06/07/13
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C.6. Historical Drainage Drawings
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C.7. Thames Water Drainage Utility Search



 

                         Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,  DX 151280 Slough 13 

                         T 0800 009 4540  E searches@thameswater.co.uk  I www.thameswater-propertysearches.co.uk 
 

                                                                                                                      Page 8 of 22 

 

Asset Location Search Sewer Map - ALS/ALS Standard/2022_4597733 TQ1672SE 

The width of the displayed area is 500m and the centre of the map is located at OS coordinates 516750,172250 
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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Appendix D. Infiltration Data from Scoping 
Investigation Report (20295/SIR Rev 1.0) 

D.1. Trial Pit Logs  



W
at

er
 

St
rik

e Samples & In Situ Testing
Depth Type Results

Depth
(m)

0.10

0.80

2.00

3.20

Level
(mAOD) Legend Stratum Description

Grass over grey, gravelly SILT. Gravel is angular to well rounded, 
fine to coarse flint. Occasional fine angular brick. roots and 
rootlets. MADE GROUND
Brown silty gravelly CLAY. Gravel is angular, fine to boulder brick, 
flint, tarmac, concrete and metal. roots and rootlets. MADE 
GROUND

Brown and orange gravelly sandy CLAY. Gravel is sub angular to 
well rounded, fine to coarse flint, metal sheeting and glass. Slight 
hydrocarbon type smell. Roots and rootlets. MADE GROUND

Brown, slightly gravelly sandy CLAY. Gravel is sub-angular flint. 
Roots and rootlets. WORKED GROUND

End of Pit at 3.200m

1

2

3

4

5

0.20 D

0.50 D

1.00 D

1.50 D

2.00 D

2.50 D

Soils Limited
Newton House, Cross Road, Tadworth KT20 5SR

Tel: 01737 814221 Email: admin@soilslimited.co.uk
Trial Pit Log

Trial Pit No.

TPSK1
Sheet 1 of 1

Project Name:

Location:

Thames Young Mariners Project Project No.: 20295

Thames Young Mariners Project, TW10 7RX

Method:
Plant:
Support:

JCB
Hole Type

TP
Scale

Client: SCC Trial Pit Length: m Trial Pit Width: m

Dates: 10/08/2022 Level: Co-ords:

1:25
Logged By

JC

General Remarks: Sample Type

Groundwater Remarks:

D: Disturbed
B: Bulk
J: Jar
W: Water



W
at

er
 

St
rik

e Samples & In Situ Testing
Depth Type Results

Depth
(m)

0.10

0.50

1.10

2.40

Level
(mAOD) Legend Stratum Description

Grass over grey, gravelly SILT. Gravel is angular to well rounded, 
fine to coarse flint. Occasional fine angular brick. roots and 
rootlets. MADE GROUND
Brown silty GRAVEL. Gravel is angular, fine to cobble brick, flint, 
tarmac, concrete. roots and rootlets. MADE GROUND

Brown and grey, gravelly very silty SAND. Gravel is sub angular to 
well rounded, fine to coarse flint. Roots and rootlets. WORKDED 
GROUND

Brown SAND AND GRAVEL. Gravel is sub-angular flint. roots and 
rootlets. KEMPTON PARK GRAVEL MEMBER 

End of Pit at 2.400m

1

2

3

4

5

0.20 D

0.50 D

1.00 D

1.50 D

2.00 D

Soils Limited
Newton House, Cross Road, Tadworth KT20 5SR

Tel: 01737 814221 Email: admin@soilslimited.co.uk
Trial Pit Log

Trial Pit No.

TPSK2
Sheet 1 of 1

Project Name:

Location:

Thames Young Mariners Project Project No.: 20295

Thames Young Mariners Project, TW10 7RX

Method:
Plant:
Support:

JCB
Hole Type

TP
Scale

Client: SCC Trial Pit Length: m Trial Pit Width: m

Dates: 10/08/2022 Level: Co-ords:

1:25
Logged By

JC

General Remarks: Sample Type

Groundwater Remarks:

D: Disturbed
B: Bulk
J: Jar
W: Water
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D.2. Infiltration Test Data



Job No.: 20295 Location ID: TP1
Job Name: TYM Test Number: 1

Trial Pit Dimensions (m) Final Depth: 3.20
Width Top: 1.00 Width Base: 0.60

Length Top: 2.20 Length Base: 1.80

Elapsed Time Water Depth
(minutes) (m bgl)

0.00 2.38
2.00 2.38
6.00 2.39

14.00 2.39
24.00 2.39
37.00 2.40
57.00 2.41
84.00 2.43

119.00 2.44
170.00 2.47
210.00 2.49
240.00 2.50
270.00 2.52



Job No.: 20295 Location ID: TP2
Job Name: TYM Test Number: 1

Trial Pit Dimensions (m) Final Depth: 2.50
Width Top: 1.20 Width Base: 0.60

Length Top: 2.20 Length Base: 2.00

Elapsed Time Water Depth
(minutes) (m bgl)

0.00 2.20
1.00 2.30
2.00 2.40*

*Dry - TP base at 2.40m bgl



Job No.: 20295 Location ID: TP2
Job Name: TYM Test Number: 2

Trial Pit Dimensions (m) Final Depth: 2.40
Width Top: 1.20 Width Base: 0.60

Length Top: 2.20 Length Base: 2.00

Elapsed Time Water Depth
(minutes) (m bgl)

0.00 2.25
1.00 2.30
2.00 2.40



Job No.: 20295 Location ID: TP2
Job Name: TYM Test Number: 3

Trial Pit Dimensions (m) Final Depth: 2.40
Width Top: 1.20 Width Base: 0.60

Length Top: 2.20 Length Base: 2.00

Elapsed Time Water Depth
(minutes) (m bgl)

0.00 2.20
1.00 2.30
2.00 2.40
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Appendix E. Calculation 

E.1. Proposed Storm Water Calculations 
  



Atkins Global Page 1
18th Fl, Tower C, Cyber Gree...
DLF Cyber City, DLF Phase - III
Gurgaon, Haryanan - 122 002,...
Date 12/10/2022 17:10 Designed by KARA5291
File COMBINED MODEL_TRAIL-1.MDX Checked by
XP Solutions Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 20.000 Add Flow / Climate Change (%) 0
Ratio R 0.400 Minimum Backdrop Height (m) 0.500

Maximum Rainfall (mm/hr) 250 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.900

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.000 12.310 0.082 150.0 0.031 5.00 0.0 0.600 o 225 Pipe/Conduit
2.001 12.013 0.310 38.8 0.054 0.00 0.0 0.600 o 225 Pipe/Conduit

3.000 9.235 0.102 90.2 0.032 5.00 0.0 0.600 o 150 Pipe/Conduit
3.001 7.896 0.035 225.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

2.002 10.886 0.185 59.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
2.003 7.824 0.280 27.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
2.004 23.295 0.535 43.5 0.031 0.00 0.0 0.600 o 300 Pipe/Conduit

4.000 13.524 0.113 120.0 0.025 5.00 0.0 0.600 o 150 Pipe/Conduit
4.001 11.248 0.174 64.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.000 161.66 5.19 8.630 0.031 0.0 0.0 0.0 1.07 42.4 18.0
2.001 160.58 5.29 8.548 0.085 0.0 0.0 0.0 2.11 83.8 49.2

3.000 162.21 5.15 8.450 0.032 0.0 0.0 0.0 1.06 18.7 18.7
3.001 160.47 5.30 8.273 0.032 0.0 0.0 0.0 0.87 34.5 18.7

2.002 159.29 5.40 8.238 0.117 0.0 0.0 0.0 1.71 67.8 67.1
2.003 158.71 5.46 8.053 0.117 0.0 0.0 0.0 2.48 98.8 67.1
2.004 156.95 5.62 7.698 0.147 0.0 0.0 0.0 2.39 168.9 83.5

4.000 161.05 5.25 7.600 0.025 0.0 0.0 0.0 0.92 16.2 14.5
4.001 159.37 5.40 7.487 0.025 0.0 0.0 0.0 1.25 22.2 14.5



Atkins Global Page 2
18th Fl, Tower C, Cyber Gree...
DLF Cyber City, DLF Phase - III
Gurgaon, Haryanan - 122 002,...
Date 12/10/2022 17:10 Designed by KARA5291
File COMBINED MODEL_TRAIL-1.MDX Checked by
XP Solutions Network 2020.1.3

Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.005 18.340 0.082 222.8 0.008 0.00 0.0 0.600 o 375 Pipe/Conduit

5.000 34.249 0.228 150.0 0.014 5.00 0.0 0.600 o 150 Pipe/Conduit

2.006 12.959 0.058 225.0 0.015 0.00 0.0 0.600 o 375 Pipe/Conduit

6.000 18.263 0.122 150.0 0.025 5.00 0.0 0.600 o 150 Pipe/Conduit
6.001 23.241 0.155 149.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

7.000 10.976 0.127 86.4 0.018 5.00 0.0 0.600 o 150 Pipe/Conduit

2.007 20.821 0.059 350.0 0.017 0.00 0.0 0.600 o 450 Pipe/Conduit

8.000 15.666 0.104 150.0 0.014 5.00 0.0 0.600 o 150 Pipe/Conduit
8.001 7.947 0.232 34.3 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit

2.008 20.017 0.057 350.0 0.038 0.00 0.0 0.600 o 450 Pipe/Conduit
2.009 10.985 0.022 499.3 0.000 0.00 0.0 0.600 o 525 Pipe/Conduit

9.000 21.529 0.256 84.0 0.049 5.00 0.0 0.600 o 225 Pipe/Conduit

10.000 14.892 0.066 225.0 0.041 5.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.005 154.32 5.87 7.088 0.181 0.0 0.0 0.0 1.21 133.6 100.8

5.000 156.11 5.70 7.459 0.014 0.0 0.0 0.0 0.82 14.5 8.1

2.006 152.51 6.05 7.006 0.210 0.0 0.0 0.0 1.20 133.0 115.9

6.000 159.63 5.37 7.450 0.025 0.0 0.0 0.0 0.82 14.5 14.4
6.001 154.58 5.85 7.328 0.025 0.0 0.0 0.0 0.82 14.5 14.4

7.000 161.93 5.17 7.300 0.018 0.0 0.0 0.0 1.08 19.1 10.3

2.007 149.41 6.37 6.873 0.270 0.0 0.0 0.0 1.08 171.9 145.9

8.000 160.23 5.32 7.450 0.014 0.0 0.0 0.0 0.82 14.5 8.1
8.001 159.37 5.40 7.346 0.016 0.0 0.0 0.0 1.73 30.5 9.4

2.008 146.58 6.68 6.814 0.325 0.0 0.0 0.0 1.08 171.9 171.8
2.009 144.96 6.86 6.681 0.325 0.0 0.0 0.0 1.00 215.5 171.8

9.000 160.99 5.25 7.595 0.049 0.0 0.0 0.0 1.43 56.8 28.8

10.000 160.60 5.29 7.405 0.041 0.0 0.0 0.0 0.87 34.5 23.9



Atkins Global Page 3
18th Fl, Tower C, Cyber Gree...
DLF Cyber City, DLF Phase - III
Gurgaon, Haryanan - 122 002,...
Date 12/10/2022 17:10 Designed by KARA5291
File COMBINED MODEL_TRAIL-1.MDX Checked by
XP Solutions Network 2020.1.3

Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

9.001 13.360 0.223 60.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

11.000 10.793 0.072 150.0 0.008 5.00 0.0 1.500 o 150 Pipe/Conduit
11.001 6.950 0.066 105.9 0.000 0.00 0.0 1.500 o 150 Pipe/Conduit

12.000 13.136 0.058 225.0 0.046 5.00 0.0 0.600 o 225 Pipe/Conduit
12.001 5.582 0.037 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
12.002 9.285 0.062 149.8 0.037 0.00 0.0 0.600 o 300 Pipe/Conduit

11.002 37.706 0.198 190.0 0.007 0.00 0.0 1.500 o 300 Pipe/Conduit
11.003 18.955 0.103 184.4 0.002 0.00 0.0 1.500 o 300 Pipe/Conduit

9.002 29.292 0.098 300.0 0.021 0.00 0.0 0.600 o 375 Pipe/Conduit
9.003 19.030 0.076 252.0 0.000 0.00 0.0 1.500 o 375 Pipe/Conduit
9.004 8.694 0.063 138.0 0.000 0.00 0.0 1.500 o 150 Pipe/Conduit
9.005 8.694 0.063 139.1 0.000 0.00 0.0 1.500 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

9.001 159.13 5.42 7.339 0.091 0.0 0.0 0.0 1.69 67.3 52.1

11.000 160.98 5.25 7.630 0.008 0.0 0.0 0.0 0.71 12.6 4.7
11.001 159.46 5.39 7.558 0.008 0.0 0.0 0.0 0.85 15.0 4.7

12.000 160.98 5.25 7.575 0.046 0.0 0.0 0.0 0.87 34.5 26.9
12.001 159.99 5.34 7.517 0.046 0.0 0.0 0.0 1.07 42.4 26.9
12.002 158.66 5.46 7.404 0.083 0.0 0.0 0.0 1.28 90.7 47.6

11.002 152.16 6.09 7.342 0.098 0.0 0.0 0.0 1.00 71.0 54.1
11.003 149.19 6.40 7.144 0.100 0.0 0.0 0.0 1.02 72.1 54.1

9.002 144.95 6.86 6.966 0.212 0.0 0.0 0.0 1.04 115.0 111.2
9.003 142.28 7.18 6.869 0.212 0.0 0.0 0.0 1.01 111.4 111.2
9.004 161.64 5.19 6.793 0.000 1.0 0.0 0.0 0.74 13.2 1.0
9.005 159.44 5.39 6.730 0.000 1.0 0.0 0.0 0.74 13.1 1.0
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2020 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

2.000 o 225 SMH1 9.630 8.630 0.775 Open Manhole 1200
2.001 o 225 SMH2 9.470 8.548 0.697 Open Manhole 1200

3.000 o 150 SMH4 9.300 8.450 0.700 Open Manhole 1200
3.001 o 225 SMH3 9.100 8.273 0.602 Open Manhole 1200

2.002 o 225 SMH5 9.500 8.238 1.037 Open Manhole 1200
2.003 o 225 SMH6 8.880 8.053 0.602 Open Manhole 1200
2.004 o 300 SMH7 8.600 7.698 0.602 Open Manhole 1200

4.000 o 150 SMH17 8.500 7.600 0.750 Open Manhole 1200
4.001 o 150 SIC7 8.500 7.487 0.863 Open Manhole 1200

2.005 o 375 SMH09 8.500 7.088 1.037 Open Manhole 1350

5.000 o 150 SMH18 8.400 7.459 0.791 Open Manhole 1200

2.006 o 375 SMH12 8.500 7.006 1.119 Open Manhole 1350

6.000 o 150 SMH08 8.500 7.450 0.900 Open Manhole 1200
6.001 o 150 SMH13 8.495 7.328 1.017 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

2.000 12.310 150.0 SMH2 9.470 8.548 0.697 Open Manhole 1200
2.001 12.013 38.8 SMH5 9.500 8.238 1.037 Open Manhole 1200

3.000 9.235 90.2 SMH3 9.100 8.348 0.602 Open Manhole 1200
3.001 7.896 225.0 SMH5 9.500 8.238 1.037 Open Manhole 1200

2.002 10.886 59.0 SMH6 8.880 8.053 0.602 Open Manhole 1200
2.003 7.824 27.9 SMH7 8.600 7.773 0.602 Open Manhole 1200
2.004 23.295 43.5 SMH09 8.500 7.163 1.037 Open Manhole 1350

4.000 13.524 120.0 SIC7 8.500 7.487 0.863 Open Manhole 1200
4.001 11.248 64.5 SMH09 8.500 7.313 1.037 Open Manhole 1350

2.005 18.340 222.8 SMH12 8.500 7.006 1.119 Open Manhole 1350

5.000 34.249 150.0 SMH12 8.500 7.231 1.119 Open Manhole 1350

2.006 12.959 225.0 SMH14 8.490 6.948 1.167 Open Manhole 1350

6.000 18.263 150.0 SMH13 8.495 7.328 1.017 Open Manhole 1200
6.001 23.241 149.9 SMH14 8.490 7.173 1.167 Open Manhole 1350



Atkins Global Page 5
18th Fl, Tower C, Cyber Gree...
DLF Cyber City, DLF Phase - III
Gurgaon, Haryanan - 122 002,...
Date 12/10/2022 17:10 Designed by KARA5291
File COMBINED MODEL_TRAIL-1.MDX Checked by
XP Solutions Network 2020.1.3

PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

7.000 o 150 SH22 8.450 7.300 1.000 Open Manhole 1200

2.007 o 450 SMH14 8.490 6.873 1.167 Open Manhole 1350

8.000 o 150 14 8.500 7.450 0.900 Open Manhole 1200
8.001 o 150 SMH10 8.500 7.346 1.004 Open Manhole 1200

2.008 o 450 SCP7 8.300 6.814 1.036 Open Manhole 1350
2.009 o 525 17 8.300 6.681 1.094 Open Manhole 1500

9.000 o 225 A01 8.720 7.595 0.900 Open Manhole 1200

10.000 o 225 SMH15 8.530 7.405 0.900 Open Manhole 1200

9.001 o 225 SMH11 8.400 7.339 0.836 Open Manhole 1200

11.000 o 150 SCP1 8.380 7.630 0.600 Open Manhole 1200
11.001 o 150 SCP2 8.300 7.558 0.592 Open Manhole 1200

12.000 o 225 Dummy-BR 8.400 7.575 0.600 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

7.000 10.976 86.4 SMH14 8.490 7.173 1.167 Open Manhole 1350

2.007 20.821 350.0 SCP7 8.300 6.814 1.036 Open Manhole 1350

8.000 15.666 150.0 SMH10 8.500 7.346 1.004 Open Manhole 1200
8.001 7.947 34.3 SCP7 8.300 7.114 1.036 Open Manhole 1350

2.008 20.017 350.0 17 8.300 6.756 1.094 Open Manhole 1500
2.009 10.985 499.3 18 8.300 6.659 1.116 Open Manhole 1500

9.000 21.529 84.0 SMH11 8.400 7.339 0.836 Open Manhole 1200

10.000 14.892 225.0 SMH11 8.400 7.339 0.836 Open Manhole 1200

9.001 13.360 60.0 SCP5 8.475 7.116 1.134 Open Manhole 1500

11.000 10.793 150.0 SCP2 8.300 7.558 0.592 Open Manhole 1200
11.001 6.950 105.9 SCP3 8.360 7.492 0.718 Open Manhole 1500

12.000 13.136 225.0 DUMMY 8.400 7.517 0.658 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

12.001 o 225 DUMMY 8.400 7.517 0.658 Open Manhole 1200
12.002 o 300 FC2 8.300 7.404 0.596 Open Manhole 1200

11.002 o 300 SCP3 8.360 7.342 0.718 Open Manhole 1500
11.003 o 300 SCP4 8.410 7.144 0.966 Open Manhole 1500

9.002 o 375 SCP5 8.475 6.966 1.134 Open Manhole 1500
9.003 o 375 SCP6 8.580 6.869 1.336 Open Manhole 1350
9.004 o 150 HW1 7.900 6.793 0.957 Open Manhole 1350
9.005 o 150 HW2 7.600 6.730 0.720 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

12.001 5.582 150.0 FC2 8.300 7.479 0.596 Open Manhole 1200
12.002 9.285 149.8 SCP3 8.360 7.342 0.718 Open Manhole 1500

11.002 37.706 190.0 SCP4 8.410 7.144 0.966 Open Manhole 1500
11.003 18.955 184.4 SCP5 8.475 7.041 1.134 Open Manhole 1500

9.002 29.292 300.0 SCP6 8.580 6.869 1.336 Open Manhole 1350
9.003 19.030 252.0 HW1 7.900 6.793 0.732 Open Manhole 1350
9.004 8.694 138.0 HW2 7.600 6.730 0.720 Open Manhole 1200
9.005 8.694 139.1 HW3 7.300 6.667 0.483 Open Manhole 1350
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Online Controls for Storm
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Orifice Manhole: 17, DS/PN: 2.009, Volume (m³): 5.8

Diameter (m) 0.001 Discharge Coefficient 0.600 Invert Level (m) 6.756

Hydro-Brake® Optimum Manhole: DUMMY, DS/PN: 12.001, Volume (m³): 1.5

Unit Reference MD-SHE-0077-2600-1000-2600
Design Head (m) 1.000

Design Flow (l/s) 2.6
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 77

Invert Level (m) 7.517
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 2.6
Flush-Flo™ 0.300 2.6
Kick-Flo® 0.622 2.1

Mean Flow over Head Range - 2.3

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.2 1.200 2.8 3.000 4.3 7.000 6.4
0.200 2.5 1.400 3.0 3.500 4.6 7.500 6.6
0.300 2.6 1.600 3.2 4.000 4.9 8.000 6.8
0.400 2.6 1.800 3.4 4.500 5.2 8.500 7.0
0.500 2.5 2.000 3.6 5.000 5.5 9.000 7.2
0.600 2.2 2.200 3.7 5.500 5.7 9.500 7.4
0.800 2.3 2.400 3.9 6.000 6.0
1.000 2.6 2.600 4.0 6.500 6.2

Hydro-Brake® Optimum Manhole: HW1, DS/PN: 9.004, Volume (m³): 3.5

Unit Reference MD-SHE-0044-9000-1000-9000
Design Head (m) 1.000

Design Flow (l/s) 0.9
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 44
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Hydro-Brake® Optimum Manhole: HW1, DS/PN: 9.004, Volume (m³): 3.5
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Invert Level (m) 6.793
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 0.9
Flush-Flo™ 0.194 0.7
Kick-Flo® 0.394 0.6

Mean Flow over Head Range - 0.7

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 0.7 1.200 1.0 3.000 1.5 7.000 2.2
0.200 0.7 1.400 1.0 3.500 1.6 7.500 2.2
0.300 0.7 1.600 1.1 4.000 1.7 8.000 2.3
0.400 0.6 1.800 1.2 4.500 1.8 8.500 2.4
0.500 0.7 2.000 1.2 5.000 1.9 9.000 2.4
0.600 0.7 2.200 1.3 5.500 1.9 9.500 2.5
0.800 0.8 2.400 1.3 6.000 2.0
1.000 0.9 2.600 1.4 6.500 2.1
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Storage Structures for Storm
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Cellular Storage Manhole: 17, DS/PN: 2.009

Invert Level (m) 6.800 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 7.16400

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

0.000 85.0 85.0 0.901 0.0 118.2
0.900 85.0 118.2

Porous Car Park Manhole: A01, DS/PN: 9.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 14.0
Membrane Percolation (mm/hr) 4700 Length (m) 24.0

Max Percolation (l/s) 438.7 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 8.370 Membrane Depth (mm) 350

Porous Car Park Manhole: SMH15, DS/PN: 10.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 15.0
Membrane Percolation (mm/hr) 4700 Length (m) 17.0

Max Percolation (l/s) 332.9 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 8.180 Membrane Depth (mm) 350

Bio-Retention Area Manhole: Dummy-BR, DS/PN: 12.000

Invert Level (m) 7.575 Infiltration Coefficient Side (m/hr) 0.00000
Porosity 0.30 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000

Depth (m) Area (m²) Perimeter (m) Depth (m) Area (m²) Perimeter (m)

0.000 36.0 36.000 0.826 108.0 47.000
0.825 107.9 47.000

Porous Car Park Manhole: FC2, DS/PN: 12.002

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 30.0
Membrane Percolation (mm/hr) 4700 Length (m) 10.4

Max Percolation (l/s) 407.3 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 7.950 Membrane Depth (mm) 350
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Tank or Pond Manhole: HW1, DS/PN: 9.004
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Invert Level (m) 6.793

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 56.0 1.107 235.1
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 6
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 516397 172304 TQ 16397 72304

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

2.000 SMH1 15 minute 2 year Winter I+0% 9.630 8.685 -0.170 0.000 0.13
2.001 SMH2 15 minute 2 year Winter I+0% 9.470 8.610 -0.163 0.000 0.17
3.000 SMH4 15 minute 2 year Winter I+0% 9.300 8.507 -0.093 0.000 0.30
3.001 SMH3 15 minute 2 year Winter I+0% 9.100 8.342 -0.155 0.000 0.18
2.002 SMH5 15 minute 2 year Winter I+0% 9.500 8.322 -0.140 0.000 0.30
2.003 SMH6 15 minute 2 year Winter I+0% 8.880 8.126 -0.152 0.000 0.23
2.004 SMH7 15 minute 2 year Winter I+0% 8.600 7.773 -0.225 0.000 0.14
4.000 SMH17 15 minute 2 year Winter I+0% 8.500 7.653 -0.097 0.000 0.27
4.001 SIC7 15 minute 2 year Winter I+0% 8.500 7.533 -0.104 0.000 0.20
2.005 SMH09 15 minute 2 year Winter I+0% 8.500 7.211 -0.252 0.000 0.24
5.000 SMH18 15 minute 2 year Winter I+0% 8.400 7.500 -0.109 0.000 0.16
2.006 SMH12 15 minute 2 year Winter I+0% 8.500 7.144 -0.236 0.000 0.29
6.000 SMH08 15 minute 2 year Winter I+0% 8.500 7.506 -0.094 0.000 0.29
6.001 SMH13 15 minute 2 year Winter I+0% 8.495 7.383 -0.096 0.000 0.28
7.000 SH22 15 minute 2 year Winter I+0% 8.450 7.341 -0.109 0.000 0.16
2.007 SMH14 120 minute 2 year Winter I+0% 8.490 7.066 -0.257 0.000 0.11
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Pipe
Flow
(l/s) Status

2.000 SMH1 4.8 OK
2.001 SMH2 12.0 OK
3.000 SMH4 5.0 OK
3.001 SMH3 5.0 OK
2.002 SMH5 17.2 OK
2.003 SMH6 17.2 OK
2.004 SMH7 21.3 OK
4.000 SMH17 3.9 OK
4.001 SIC7 3.9 OK
2.005 SMH09 26.1 OK
5.000 SMH18 2.3 OK
2.006 SMH12 30.2 OK
6.000 SMH08 3.9 OK
6.001 SMH13 3.9 OK
7.000 SH22 2.8 OK
2.007 SMH14 15.1 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

8.000 14 15 minute 2 year Winter I+0% 8.500 7.491 -0.109 0.000 0.16
8.001 SMH10 15 minute 2 year Winter I+0% 8.500 7.377 -0.119 0.000 0.10
2.008 SCP7 120 minute 2 year Winter I+0% 8.300 7.062 -0.201 0.000 0.12
2.009 17 120 minute 2 year Winter I+0% 8.300 7.059 -0.148 0.000 0.00
9.000 A01 15 minute 2 year Winter I+0% 8.720 7.653 -0.167 0.000 0.14
10.000 SMH15 15 minute 2 year Winter I+0% 8.530 7.476 -0.154 0.000 0.21
9.001 SMH11 15 minute 2 year Winter I+0% 8.400 7.412 -0.152 0.000 0.22
11.000 SCP1 15 minute 2 year Winter I+0% 8.380 7.663 -0.117 0.000 0.11
11.001 SCP2 15 minute 2 year Winter I+0% 8.300 7.589 -0.119 0.000 0.10
12.000 Dummy-BR 15 minute 2 year Winter I+0% 8.400 7.690 -0.110 0.000 0.12
12.001 DUMMY 15 minute 2 year Winter I+0% 8.400 7.685 -0.056 0.000 0.08
12.002 FC2 15 minute 2 year Winter I+0% 8.300 7.471 -0.234 0.000 0.10
11.002 SCP3 15 minute 2 year Winter I+0% 8.360 7.414 -0.228 0.000 0.12
11.003 SCP4 15 minute 2 year Winter I+0% 8.410 7.214 -0.229 0.000 0.12
9.002 SCP5 480 minute 2 year Winter I+0% 8.475 7.190 -0.152 0.000 0.05
9.003 SCP6 480 minute 2 year Winter I+0% 8.580 7.190 -0.054 0.000 0.05
9.004 HW1 480 minute 2 year Winter I+0% 7.900 7.190 0.247 0.000 0.06
9.005 HW2 2880 minute 2 year Winter I+0% 7.600 6.754 -0.126 0.000 0.06

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

8.000 14 2.2 OK
8.001 SMH10 2.5 OK
2.008 SCP7 17.2 OK
2.009 17 0.0 OK
9.000 A01 7.5 OK
10.000 SMH15 6.3 OK
9.001 SMH11 13.1 OK
11.000 SCP1 1.3 OK
11.001 SCP2 1.3 OK
12.000 Dummy-BR 3.7 OK
12.001 DUMMY 2.5 OK
12.002 FC2 6.5 OK
11.002 SCP3 7.9 OK
11.003 SCP4 8.0 OK
9.002 SCP5 4.8 OK
9.003 SCP6 4.4 OK
9.004 HW1 0.7 SURCHARGED
9.005 HW2 0.7 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 6
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 516397 172304 TQ 16397 72304

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

2.000 SMH1 15 minute 30 year Winter I+0% 9.630 8.718 -0.137 0.000 0.32
2.001 SMH2 15 minute 30 year Winter I+0% 9.470 8.657 -0.116 0.000 0.47
3.000 SMH4 15 minute 30 year Winter I+0% 9.300 8.547 -0.053 0.000 0.73
3.001 SMH3 15 minute 30 year Winter I+0% 9.100 8.405 -0.092 0.000 0.44
2.002 SMH5 15 minute 30 year Winter I+0% 9.500 8.392 -0.071 0.000 0.79
2.003 SMH6 15 minute 30 year Winter I+0% 8.880 8.181 -0.097 0.000 0.61
2.004 SMH7 15 minute 30 year Winter I+0% 8.600 7.828 -0.170 0.000 0.38
4.000 SMH17 15 minute 30 year Winter I+0% 8.500 7.689 -0.061 0.000 0.64
4.001 SIC7 15 minute 30 year Winter I+0% 8.500 7.561 -0.076 0.000 0.48
2.005 SMH09 60 minute 30 year Winter I+0% 8.500 7.377 -0.086 0.000 0.31
5.000 SMH18 15 minute 30 year Winter I+0% 8.400 7.525 -0.084 0.000 0.39
2.006 SMH12 60 minute 30 year Winter I+0% 8.500 7.369 -0.012 0.000 0.36
6.000 SMH08 15 minute 30 year Winter I+0% 8.500 7.544 -0.056 0.000 0.69
6.001 SMH13 15 minute 30 year Winter I+0% 8.495 7.420 -0.058 0.000 0.69
7.000 SH22 60 minute 30 year Winter I+0% 8.450 7.367 -0.083 0.000 0.19
2.007 SMH14 60 minute 30 year Winter I+0% 8.490 7.363 0.040 0.000 0.33
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Pipe
Flow
(l/s) Status

2.000 SMH1 11.7 OK
2.001 SMH2 33.7 OK
3.000 SMH4 12.1 OK
3.001 SMH3 12.3 OK
2.002 SMH5 45.0 OK
2.003 SMH6 45.5 OK
2.004 SMH7 56.8 OK
4.000 SMH17 9.5 OK
4.001 SIC7 9.5 OK
2.005 SMH09 34.0 OK
5.000 SMH18 5.4 OK
2.006 SMH12 37.2 OK
6.000 SMH08 9.4 OK
6.001 SMH13 9.5 OK
7.000 SH22 3.3 OK
2.007 SMH14 45.8 SURCHARGED
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for Storm

©1982-2020 Innovyze

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

8.000 14 15 minute 30 year Winter I+0% 8.500 7.516 -0.084 0.000 0.39
8.001 SMH10 15 minute 30 year Winter I+0% 8.500 7.395 -0.100 0.000 0.23
2.008 SCP7 60 minute 30 year Winter I+0% 8.300 7.356 0.093 0.000 0.37
2.009 17 60 minute 30 year Winter I+0% 8.300 7.348 0.142 0.000 0.00
9.000 A01 15 minute 30 year Winter I+0% 8.720 7.690 -0.130 0.000 0.36
10.000 SMH15 15 minute 30 year Winter I+0% 8.530 7.521 -0.109 0.000 0.51
9.001 SMH11 480 minute 30 year Winter I+0% 8.400 7.498 -0.066 0.000 0.07
11.000 SCP1 15 minute 30 year Winter I+0% 8.380 7.683 -0.097 0.000 0.27
11.001 SCP2 15 minute 30 year Winter I+0% 8.300 7.607 -0.101 0.000 0.23
12.000 Dummy-BR 30 minute 30 year Winter I+0% 8.400 7.937 0.137 0.000 0.14
12.001 DUMMY 120 minute 30 year Summer I+0% 8.400 7.982 0.241 0.000 0.09
12.002 FC2 15 minute 30 year Winter I+0% 8.300 7.513 -0.192 0.000 0.28
11.002 SCP3 480 minute 30 year Winter I+0% 8.360 7.498 -0.145 0.000 0.06
11.003 SCP4 480 minute 30 year Winter I+0% 8.410 7.498 0.054 0.000 0.07
9.002 SCP5 480 minute 30 year Winter I+0% 8.475 7.497 0.156 0.000 0.08
9.003 SCP6 480 minute 30 year Winter I+0% 8.580 7.496 0.253 0.000 0.08
9.004 HW1 480 minute 30 year Winter I+0% 7.900 7.496 0.553 0.000 0.06
9.005 HW2 480 minute 30 year Winter I+0% 7.600 6.755 -0.125 0.000 0.06

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

8.000 14 5.3 OK
8.001 SMH10 6.2 OK
2.008 SCP7 51.5 SURCHARGED
2.009 17 0.0 SURCHARGED
9.000 A01 18.7 OK
10.000 SMH15 15.5 OK
9.001 SMH11 4.0 OK
11.000 SCP1 3.1 OK
11.001 SCP2 3.1 OK
12.000 Dummy-BR 4.1 SURCHARGED
12.001 DUMMY 2.6 SURCHARGED
12.002 FC2 17.6 OK
11.002 SCP3 4.3 OK
11.003 SCP4 4.2 SURCHARGED
9.002 SCP5 8.6 SURCHARGED
9.003 SCP6 8.0 SURCHARGED
9.004 HW1 0.8 SURCHARGED
9.005 HW2 0.8 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 6
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 516397 172304 TQ 16397 72304

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

2.000 SMH1 15 minute 100 year Winter I+40% 9.630 8.823 -0.032 0.000 0.57
2.001 SMH2 15 minute 100 year Winter I+40% 9.470 8.791 0.018 0.000 0.79
3.000 SMH4 15 minute 100 year Winter I+40% 9.300 8.788 0.188 0.000 1.26
3.001 SMH3 15 minute 100 year Winter I+40% 9.100 8.621 0.123 0.000 0.79
2.002 SMH5 15 minute 100 year Winter I+40% 9.500 8.598 0.135 0.000 1.33
2.003 SMH6 60 minute 100 year Winter I+40% 8.880 8.338 0.060 0.000 0.55
2.004 SMH7 60 minute 100 year Winter I+40% 8.600 8.326 0.328 0.000 0.35
4.000 SMH17 60 minute 100 year Winter I+40% 8.500 8.331 0.581 0.000 0.59
4.001 SIC7 60 minute 100 year Winter I+40% 8.500 8.319 0.682 0.000 0.43
2.005 SMH09 60 minute 100 year Winter I+40% 8.500 8.311 0.848 0.000 0.52
5.000 SMH18 60 minute 100 year Winter I+40% 8.400 8.314 0.705 0.000 0.35
2.006 SMH12 60 minute 100 year Winter I+40% 8.500 8.303 0.922 0.000 0.63
6.000 SMH08 60 minute 100 year Winter I+40% 8.500 8.318 0.718 0.000 0.64
6.001 SMH13 60 minute 100 year Winter I+40% 8.495 8.303 0.825 0.000 0.56
7.000 SH22 60 minute 100 year Winter I+40% 8.450 8.304 0.854 0.000 0.32
2.007 SMH14 60 minute 100 year Winter I+40% 8.490 8.296 0.973 0.000 0.57
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PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

2.000 SMH1 20.7 OK
2.001 SMH2 56.3 SURCHARGED
3.000 SMH4 20.8 SURCHARGED
3.001 SMH3 21.8 SURCHARGED
2.002 SMH5 76.1 SURCHARGED
2.003 SMH6 40.9 SURCHARGED
2.004 SMH7 51.7 FLOOD RISK
4.000 SMH17 8.7 FLOOD RISK
4.001 SIC7 8.5 FLOOD RISK
2.005 SMH09 57.7 FLOOD RISK
5.000 SMH18 4.9 FLOOD RISK
2.006 SMH12 64.8 FLOOD RISK
6.000 SMH08 8.6 FLOOD RISK
6.001 SMH13 7.7 FLOOD RISK
7.000 SH22 5.5 FLOOD RISK
2.007 SMH14 80.2 FLOOD RISK
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

8.000 14 60 minute 100 year Winter I+40% 8.500 8.295 0.695 0.000 0.36
8.001 SMH10 60 minute 100 year Winter I+40% 8.500 8.286 0.791 0.000 0.20
2.008 SCP7 60 minute 100 year Winter I+40% 8.300 8.290 1.026 0.000 0.68
2.009 17 60 minute 100 year Winter I+40% 8.300 8.279 1.072 0.000 0.00
9.000 A01 1440 minute 100 year Winter I+40% 8.720 7.891 0.071 0.000 0.03
10.000 SMH15 1440 minute 100 year Winter I+40% 8.530 7.891 0.261 0.000 0.04
9.001 SMH11 1440 minute 100 year Winter I+40% 8.400 7.891 0.327 0.000 0.04
11.000 SCP1 1440 minute 100 year Winter I+40% 8.380 7.894 0.114 0.000 0.02
11.001 SCP2 1440 minute 100 year Winter I+40% 8.300 7.894 0.186 0.000 0.02
12.000 Dummy-BR 120 minute 100 year Winter I+40% 8.400 8.347 0.547 0.000 0.17
12.001 DUMMY 480 minute 100 year Summer I+40% 8.400 8.397 0.656 0.000 0.09
12.002 FC2 1440 minute 100 year Winter I+40% 8.300 7.895 0.190 0.000 0.04
11.002 SCP3 1440 minute 100 year Winter I+40% 8.360 7.895 0.252 0.000 0.04
11.003 SCP4 1440 minute 100 year Winter I+40% 8.410 7.891 0.447 0.000 0.04
9.002 SCP5 1440 minute 100 year Winter I+40% 8.475 7.890 0.549 0.000 0.06
9.003 SCP6 1440 minute 100 year Winter I+40% 8.580 7.890 0.647 0.000 0.06
9.004 HW1 1440 minute 100 year Winter I+40% 7.900 7.890 0.947 0.000 0.08
9.005 HW2 720 minute 100 year Winter I+40% 7.600 6.757 -0.123 0.000 0.08

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

8.000 14 4.9 FLOOD RISK
8.001 SMH10 5.3 FLOOD RISK
2.008 SCP7 94.5 FLOOD RISK
2.009 17 0.0 FLOOD RISK
9.000 A01 1.5 SURCHARGED
10.000 SMH15 1.2 SURCHARGED
9.001 SMH11 2.6 SURCHARGED
11.000 SCP1 0.3 SURCHARGED
11.001 SCP2 0.3 SURCHARGED
12.000 Dummy-BR 5.0 FLOOD RISK
12.001 DUMMY 2.6 FLOOD RISK
12.002 FC2 2.5 SURCHARGED
11.002 SCP3 2.8 SURCHARGED
11.003 SCP4 2.6 SURCHARGED
9.002 SCP5 5.7 SURCHARGED
9.003 SCP6 5.7 SURCHARGED
9.004 HW1 0.9 FLOOD RISK
9.005 HW2 0.9 OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 516397 172304 TQ 16397 72304
Data Type Point

Maximum Rainfall (mm/hr) 250
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 0.900
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 4.454 0.045 99.0 0.034 5.00 0.0 0.600 o 100 Pipe/Conduit
S1.001 18.038 0.180 100.2 0.015 0.00 0.0 0.600 o 100 Pipe/Conduit
S1.002 4.091 0.041 99.8 0.029 0.00 0.0 0.600 o 100 Pipe/Conduit
S1.003 5.533 0.055 100.6 0.017 0.00 0.0 0.600 o 100 Pipe/Conduit
S1.004 4.885 0.049 99.7 0.001 0.00 0.0 0.600 o 100 Pipe/Conduit

S2.000 7.032 0.070 100.5 0.049 5.00 0.0 0.600 o 100 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 186.34 5.10 7.290 0.034 0.0 0.0 0.0 0.77 6.1« 17.2
S1.001 181.48 5.49 7.245 0.049 0.0 0.0 0.0 0.77 6.0« 24.0
S1.002 180.41 5.58 7.065 0.078 0.0 0.0 0.0 0.77 6.0« 38.0
S1.003 178.96 5.70 7.024 0.095 0.0 0.0 0.0 0.77 6.0« 46.2
S1.004 177.71 5.80 6.969 0.096 0.0 0.0 0.0 0.77 6.0« 46.2

S2.000 185.63 5.15 7.223 0.049 0.0 0.0 0.0 0.77 6.0« 24.9
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S2.001 8.516 0.085 100.2 0.003 0.00 0.0 0.600 o 100 Pipe/Conduit
S2.002 8.688 0.087 99.9 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit
S2.003 6.135 0.061 100.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

S1.005 7.318 0.073 100.2 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

S3.000 15.544 0.155 100.3 0.039 5.00 0.0 0.600 o 100 Pipe/Conduit

S1.006 8.506 0.057 149.2 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S1.007 21.204 0.141 150.4 0.012 0.00 0.0 0.600 o 150 Pipe/Conduit
S1.008 47.671 0.318 149.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S1.009 38.534 0.257 149.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S2.001 183.32 5.34 7.153 0.052 0.0 0.0 0.0 0.77 6.0« 26.0
S2.002 181.02 5.53 7.068 0.052 0.0 0.0 0.0 0.77 6.0« 26.0
S2.003 179.41 5.66 6.981 0.052 0.0 0.0 0.0 0.77 6.0« 26.0

S1.005 175.85 5.96 6.920 0.148 0.0 0.0 0.0 0.77 6.0« 70.7

S3.000 183.33 5.34 7.002 0.039 0.0 0.0 0.0 0.77 6.0« 19.5

S1.006 173.86 6.13 6.797 0.188 0.0 0.0 0.0 0.82 14.5« 88.4
S1.007 169.05 6.57 6.740 0.200 0.0 0.0 0.0 0.82 14.4« 91.6
S1.008 159.09 7.54 6.599 0.200 0.0 0.0 0.0 0.82 14.5« 91.6
S1.009 151.86 8.32 6.281 0.200 0.0 0.0 0.0 0.82 14.5« 91.6



Atkins Global Page 3
18th Fl, Tower C, Cyber Gree...
DLF Cyber City, DLF Phase - III
Gurgaon, Haryanan - 122 002,...
Date 22/06/2023 20:20 Designed by REDD1814
File TYM EXISTING MODEL.MDX Checked by
XP Solutions Network 2020.1.3

PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 100 S1 8.590 7.290 1.200 Open Manhole 1200
S1.001 o 100 S2 8.520 7.245 1.175 Open Manhole 1200
S1.002 o 100 S3 8.430 7.065 1.265 Open Manhole 1200
S1.003 o 100 S4 8.640 7.024 1.516 Open Manhole 1200
S1.004 o 100 S5 8.550 6.969 1.481 Open Manhole 1200

S2.000 o 100 S6 8.390 7.223 1.067 Open Manhole 1200
S2.001 o 100 S7 8.380 7.153 1.127 Open Manhole 1200
S2.002 o 100 S8 8.500 7.068 1.332 Open Manhole 1200
S2.003 o 100 S9 8.400 6.981 1.319 Open Manhole 1200

S1.005 o 100 S6 8.400 6.920 1.380 Open Manhole 1200

S3.000 o 100 S7 8.400 7.002 1.298 Open Manhole 1200

S1.006 o 150 S7 8.410 6.797 1.463 Open Manhole 1200
S1.007 o 150 S8 8.360 6.740 1.470 Open Manhole 1200
S1.008 o 150 S9 8.730 6.599 1.981 Open Manhole 1200
S1.009 o 150 S10 8.650 6.281 2.219 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 4.454 99.0 S2 8.520 7.245 1.175 Open Manhole 1200
S1.001 18.038 100.2 S3 8.430 7.065 1.265 Open Manhole 1200
S1.002 4.091 99.8 S4 8.640 7.024 1.516 Open Manhole 1200
S1.003 5.533 100.6 S5 8.550 6.969 1.481 Open Manhole 1200
S1.004 4.885 99.7 S6 8.400 6.920 1.380 Open Manhole 1200

S2.000 7.032 100.5 S7 8.380 7.153 1.127 Open Manhole 1200
S2.001 8.516 100.2 S8 8.500 7.068 1.332 Open Manhole 1200
S2.002 8.688 99.9 S9 8.400 6.981 1.319 Open Manhole 1200
S2.003 6.135 100.6 S6 8.400 6.920 1.380 Open Manhole 1200

S1.005 7.318 100.2 S7 8.410 6.847 1.463 Open Manhole 1200

S3.000 15.544 100.3 S7 8.410 6.847 1.463 Open Manhole 1200

S1.006 8.506 149.2 S8 8.360 6.740 1.470 Open Manhole 1200
S1.007 21.204 150.4 S9 8.730 6.599 1.981 Open Manhole 1200
S1.008 47.671 149.9 S10 8.650 6.281 2.219 Open Manhole 1200
S1.009 38.534 149.9 S 8.500 6.024 2.326 Open Manhole 0
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Simulation Criteria for Storm
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Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Storm Duration (mins) 30

Ratio R 0.408
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 516397 172304 TQ 16397 72304

Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 15 Winter 100 +0% 2/15 Summer 30/15 Winter 8.592
S1.001 S2 30 Winter 100 +0% 2/15 Summer 30/15 Summer 8.524
S1.002 S3 30 Winter 100 +0% 2/15 Summer 30/30 Winter 8.433
S1.003 S4 30 Winter 100 +0% 2/15 Summer 8.403
S1.004 S5 30 Winter 100 +0% 2/15 Summer 8.296
S2.000 S6 30 Winter 100 +0% 2/15 Summer 30/15 Winter 8.393
S2.001 S7 30 Winter 100 +0% 2/15 Summer 8.354
S2.002 S8 30 Winter 100 +0% 2/15 Summer 8.300
S2.003 S9 30 Winter 100 +0% 2/15 Summer 8.246
S1.005 S6 30 Winter 100 +0% 2/15 Summer 8.205
S3.000 S7 15 Winter 100 +0% 2/15 Winter 8.385
S1.006 S7 30 Winter 100 +0% 2/15 Summer 7.885
S1.007 S8 30 Winter 100 +0% 2/15 Summer 7.749
S1.008 S9 30 Winter 100 +0% 2/15 Summer 7.418
S1.009 S10 30 Winter 100 +0% 2/15 Winter 6.732
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 1.202 1.507 1.25 6.5 FLOOD 8
S1.001 S2 1.179 4.001 1.23 7.1 FLOOD 12
S1.002 S3 1.268 2.722 2.05 10.6 FLOOD 9
S1.003 S4 1.279 0.000 2.50 13.3 FLOOD RISK
S1.004 S5 1.227 0.000 1.99 10.5 FLOOD RISK
S2.000 S6 1.070 3.015 2.01 11.0 FLOOD 7
S2.001 S7 1.101 0.000 1.62 9.0 FLOOD RISK
S2.002 S8 1.132 0.000 1.12 6.3 FLOOD RISK
S2.003 S9 1.165 0.000 1.19 6.4 FLOOD RISK
S1.005 S6 1.185 0.000 2.89 15.9 FLOOD RISK
S3.000 S7 1.283 0.000 2.12 12.2 FLOOD RISK
S1.006 S7 0.938 0.000 1.61 20.4 SURCHARGED
S1.007 S8 0.859 0.000 1.61 22.0 SURCHARGED
S1.008 S9 0.669 0.000 1.50 21.1 SURCHARGED
S1.009 S10 0.301 0.000 1.48 20.7 SURCHARGED
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FOUL SEWERAGE DESIGN

Design Criteria for Foul
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Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Height (m) 0.000

Calculation Method EN 752 Maximum Backdrop Height (m) 1.500
Frequency Factor 1.00 Min Design Depth for Optimisation (m) 0.600
Domestic (l/s/ha) 0.00 Min Vel for Auto Design only (m/s) 0.99

Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 100

Designed with Level Soffits

Network Design Table for Foul

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Freq
Factor

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 11.377 0.076 150.0 0.000 1.00 23.9 0.0 1.500 o 150 Pipe/Conduit
1.001 19.812 0.248 80.0 0.000 1.00 41.2 0.0 1.500 o 150 Pipe/Conduit
1.002 5.190 0.259 20.0 0.000 1.00 10.6 0.0 1.500 o 150 Pipe/Conduit
1.003 30.503 0.548 55.7 0.000 0.50 17.0 0.0 1.500 o 150 Pipe/Conduit
1.004 16.911 0.180 94.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit

2.000 24.538 0.164 149.6 0.000 0.50 17.0 0.0 1.500 o 150 Pipe/Conduit
2.001 14.504 0.097 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit
2.002 4.363 0.029 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit

3.000 17.302 0.139 124.5 0.000 0.50 12.0 0.0 1.500 o 150 Pipe/Conduit

2.003 27.809 0.185 150.3 0.000 0.50 12.0 0.0 1.500 o 150 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 8.700 0.000 0.0 23.9 0.0 65 0.67 0.71 12.6 4.9
1.001 8.624 0.000 0.0 65.1 0.0 72 0.96 0.98 17.3 8.1
1.002 8.377 0.000 0.0 75.7 0.0 51 1.63 1.96 34.7 8.7
1.003 8.117 0.000 0.0 92.7 0.0 69 1.13 1.18 20.8 8.9
1.004 7.569 0.000 0.0 92.7 0.0 80 0.93 0.90 16.0 8.9

2.000 7.900 0.000 0.0 17.0 0.0 41 0.52 0.72 12.6 2.1
2.001 7.736 0.000 0.0 17.0 0.0 41 0.52 0.71 12.6 2.1
2.002 7.639 0.000 0.0 17.0 0.0 41 0.52 0.71 12.6 2.1

3.000 7.750 0.000 0.0 12.0 0.0 36 0.53 0.78 13.9 1.7

2.003 7.610 0.000 0.0 41.0 0.0 52 0.59 0.71 12.6 3.2
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Network Design Table for Foul
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PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Freq
Factor

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

4.000 19.763 0.175 112.9 0.000 0.50 12.0 0.0 1.500 o 150 Pipe/Conduit

2.004 5.414 0.036 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit

1.005 13.593 0.091 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit

5.000 11.362 0.078 145.7 0.000 1.00 5.3 0.0 1.500 o 150 Pipe/Conduit

6.000 11.731 0.078 150.0 0.000 1.00 26.4 0.0 1.500 o 150 Pipe/Conduit

5.001 15.339 0.102 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit
5.002 40.357 0.271 148.9 0.000 0.50 17.0 0.0 1.500 o 150 Pipe/Conduit

1.006 7.687 0.051 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit
1.007 53.703 0.358 150.0 0.000 1.00 0.0 0.0 1.500 o 150 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

4.000 7.600 0.000 0.0 12.0 0.0 35 0.55 0.82 14.6 1.7

2.004 7.425 0.000 0.0 53.0 0.0 55 0.62 0.71 12.6 3.6

1.005 7.389 0.000 0.0 145.7 0.0 98 0.79 0.71 12.6 9.7

5.000 7.750 0.000 0.0 5.3 0.0 43 0.55 0.72 12.8 2.3

6.000 7.750 0.000 0.0 26.4 0.0 67 0.68 0.71 12.6 5.1

5.001 7.672 0.000 0.0 31.7 0.0 70 0.69 0.71 12.6 5.6
5.002 7.570 0.000 0.0 48.7 0.0 73 0.71 0.72 12.7 6.0

1.006 7.298 0.000 0.0 194.4 0.0 111 0.81 0.71 12.6 11.4
1.007 7.247 0.000 0.0 194.4 0.0 111 0.81 0.71 12.6 11.4
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PIPELINE SCHEDULES for Foul

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 150 F-IC1 9.450 8.700 0.600 Open Manhole 1200
1.001 o 150 FMH3 9.400 8.624 0.626 Open Manhole 1200
1.002 o 150 FMH4 9.630 8.377 1.103 Open Manhole 1200
1.003 o 150 FMH5 9.200 8.117 0.933 Open Manhole 1200
1.004 o 150 FMH6 8.400 7.569 0.681 Open Manhole 1200

2.000 o 150 FMH7 8.450 7.900 0.400 Open Manhole 1200
2.001 o 150 FMH8 8.450 7.736 0.564 Open Manhole 1200
2.002 o 150 FMH9 8.450 7.639 0.661 Open Manhole 1200

3.000 o 150 FMH10 8.450 7.750 0.550 Open Manhole 1200

2.003 o 150 FMH11 8.450 7.610 0.690 Open Manhole 1200

4.000 o 150 FMH12 8.500 7.600 0.750 Open Manhole 1200

2.004 o 150 FMH13 8.400 7.425 0.825 Open Manhole 1200

1.005 o 150 FMH14 8.400 7.389 0.861 Open Manhole 1200

5.000 o 150 FMH15 8.500 7.750 0.600 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 11.377 150.0 FMH3 9.400 8.624 0.626 Open Manhole 1200
1.001 19.812 80.0 FMH4 9.630 8.377 1.103 Open Manhole 1200
1.002 5.190 20.0 FMH5 9.200 8.117 0.933 Open Manhole 1200
1.003 30.503 55.7 FMH6 8.400 7.569 0.681 Open Manhole 1200
1.004 16.911 94.0 FMH14 8.400 7.389 0.861 Open Manhole 1200

2.000 24.538 149.6 FMH8 8.450 7.736 0.564 Open Manhole 1200
2.001 14.504 150.0 FMH9 8.450 7.639 0.661 Open Manhole 1200
2.002 4.363 150.0 FMH11 8.450 7.610 0.690 Open Manhole 1200

3.000 17.302 124.5 FMH11 8.450 7.611 0.689 Open Manhole 1200

2.003 27.809 150.3 FMH13 8.400 7.425 0.825 Open Manhole 1200

4.000 19.763 112.9 FMH13 8.400 7.425 0.825 Open Manhole 1200

2.004 5.414 150.0 FMH14 8.400 7.389 0.861 Open Manhole 1200

1.005 13.593 150.0 FMH21 8.100 7.298 0.652 Open Manhole 1200

5.000 11.362 145.7 FMH16 8.650 7.672 0.828 Open Manhole 1200
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PIPELINE SCHEDULES for Foul

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

6.000 o 150 FMH17 8.500 7.750 0.600 Open Manhole 1200

5.001 o 150 FMH16 8.650 7.672 0.828 Open Manhole 1200
5.002 o 150 FMH20 8.500 7.570 0.780 Open Manhole 1200

1.006 o 150 FMH21 8.100 7.298 0.652 Open Manhole 1200
1.007 o 150 FMH22 8.650 7.247 1.253 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

6.000 11.731 150.0 FMH16 8.650 7.672 0.828 Open Manhole 1200

5.001 15.339 150.0 FMH20 8.500 7.570 0.780 Open Manhole 1200
5.002 40.357 148.9 FMH21 8.100 7.299 0.651 Open Manhole 1200

1.006 7.687 150.0 FMH22 8.650 7.247 1.253 Open Manhole 1200
1.007 53.703 150.0 ExMH15 8.650 6.889 1.611 Open Manhole 1200
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