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1 Brief 

Couch Consulting Engineers have been commissioned by Triangle Architects Ltd to provide a Drainage 
Statement to support a planning application for a proposed residential redevelopment for Minden 
Close, Burnage, Manchester.  For clarity, the description of the proposed development works is as 
follows: 
 
“Re-development of existing brownfield site to provide 2 new single storey dwellings with private 
courtyards and associated car parking spaces”.  
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2 The Site 

2.1 Location 
The proposed development site is located off Paris Wood Road, Burnage, Manchester, M20 6JY. 
 
The proposed site comprises 2 single storey houses with associated private gardens and parking spaces. 
The area was previously a brownfield site (warehouse) with hardstanding external surfacing. It is 
proposed that the existing area be redeveloped into housing. 
 
The proposed development site has an area of approximately 0.032ha, with 0.023ha being 
impermeable. 
 
A location plan for the proposed development site is show in Figure 2-1. 

 
A copy of the site plan is contained within the Appendix (Triangle Architects, ref. MIN – TRI – Z1 – 00 – 
DR – A – SK012). 

 

 
Source: Google Earth (North ^) 
Figure 2-1 Site Location Plan 
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2.2 Topography 

The site is regular in shape and currently comprises an existing warehouse building, hardstanding areas 
and various containers. 
 
The site is generally flat in which levels range from 37.72mAOD to 37.88mAOD. 
 
A copy of the topographical survey is contained within the Appendix (Survey & Engineering Projects. ref. 
S21439-T). 
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3 Development Proposals 

The proposed development comprises 2 new single storey home homes with associated car parking 
spaces and private garden areas. 
 
A copy of the development proposals plan is contained within the Appendix (Triangle Architects, ref. 
MIN – TRI – Z1 – 00 – DR – A – SK012). 
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4 Flood Risk 

4.1 Flood Risk from Rivers or the Sea 

The site resides within Flood Zone 1 – within the zone assessed as having a less than 1 in 1000 annual 
probability of flooding in any year as identified on the Environment Agency’s flood mapping. An extract 
from the Environment Agency’s flood risk mapping (rivers or the sea) is shown below. 
 

 
 
Figure 4-1 Extract from EA Flood Risk mapping (Rivers or the Sea) 
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4.2 Flood Risk from Surface Water 

The Environment Agency Risk of Flooding from Surface Water map indicates the site is not at risk of 
surface water flooding. An extract from the Environment Agency’s flood risk mapping (surface water) is 
shown below. 
 

 
 
Figure 4-2 Extract from EA Flood Risk mapping (Surface Water) 
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4.3 EA Flood Map for Planning 
 
 
The Environment Agency Flood map for planning indicates the site is located in Flood Zone 1 and is in an 
area of low probability of flooding. An extract from the Environment Agency’s flood map for planning is 
shown below. 
 

 
Figure 4-3 Extract from EA Flood Map for Planning 
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5 Potential SuDS Features 

 
 

The following represents our considered views on suitable SUDS options appropriate to this site. CIRIA 
C697 the SUDS Manual was consulted to examine the use of SUDS on this site.   Our conclusions are 
based on the assessment of the site and the evaluation of the relevant design requirements and 
regulatory consultation.  Potential SUDS Techniques Considered for this site are as follows: 

Green Roofs 

Green roofs comprise a multi-layered system that covers the roof of a building or podium structure with 
vegetation cover, over a drainage layer. They are designed to intercept and retain precipitation, 
reducing the volume of run-off and attenuating peak flows. 

Cost to the structure can be considerable and poor maintenance will leave it looking unsightly. The 
development proposals include roof constructions that would not be economically viable to upgrade to 
support green roofs. 

Not recommended 

Soakaways 

Soakaways are square or circular excavations either filled with rubble or lined with brickwork, precast 
concrete or polyethylene rings/perforated storage structures or modular geocellular units surrounded 
by granular backfill. They can be grouped and linked together to drain large areas including highways. 
Soakaways provide storm water attenuation, storm water treatment and groundwater recharge. 

The ground conditions under the proposed building are known to consist of cohesive soils (Glacial Till).  
 
In view of the above, infiltration suds are not considered appropriate for this site. 
 
Not recommended 
 

Swales 

Swales are linear vegetated drainage features in which surface water can be stored or conveyed. They 
can be designed to allow infiltration, where appropriate. They should promote low flow velocities to 
allow much of the suspended particulate load in the storm water runoff to settle out, thus providing 
effective pollutant removal. Roadside swales can replace conventional gullies and drainage pipes. 
Swales are easy to incorporate into the landscape design it can reduce the run-off rates and volumes. 

Not Recommended  
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Permeable Surfacing 
 
Permeable surfacing provides a pavement suitable for pedestrian and/or vehicular traffic, while allowing 
rainwater to infiltrate through the surface and into the underlying layers. The water is temporarily 
stored between infiltration to the ground, reuse or discharge to a watercourse or other drainage 
system. Pavements with aggregate sub-bases can provide good water quality treatment. The use of 
permeable paving for parking bays can be used as a stone sub-base not only stores and slows down the 
rate of discharge, but also raises the water quality. Due to limited space and clashes with proposed 
infrastructure, this method of SuDS is not viable. 
 
Not Recommended. 
 
 
Geo-cellular/Modular Storage Systems 
 
Modular plastic geo-cellular systems with a high void ratio that can be used to create a below ground 
storage structure. Modular tanks can be used for run-off attenuation but requires silt trap protection 
and a suitable means of access for cleaning and inspection. 
 
Due to the limited space on the site, we are proposing that part of the surface water attenuation is via 
geo-cellular storage. 
 
Recommended and Proposed 
 
 
Ponds 
 
Ponds can provide both storm water attenuation and treatment. They are designed to support 
emergent and submerged aquatic vegetation along their shoreline. Run off from each rain event is 
detained and treated in the pool. The retention time promotes removal through sedimentation and the 
opportunity for biological uptake mechanisms to reduce nutrient concentrations. 
 
There is no adequate space within the proposed development. 
 
Not Recommended  
 
 
Attenuation Basin 
 
Attenuation basins are surface structures, typically vegetated depressions that provide flow control 
through temporary storage and attenuation with controlled release of stored runoff. They should be 
designed as landscape features that act as visual enhancement and habitat creation. When dry, they can 
be used for social space and habitat creation.  
 
There is no adequate space within the proposed development. 
 
Not Recommended. 
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Infiltration Basin 
 
Infiltration basins are vegetated depressions in the ground designed to store surface water runoff on the 
surface. They should be dry most of the time except in periods of heavy rain. Infiltration basins should 
be designed as landscape features that act as visual enhancement and habitat creation. When dry, they 
can be used for social space and habitat creation.  
 
There is no adequate space within the proposed development. 
 
Not Recommended  
 
 
Filter Trench 
 
Filter drains are gravel filled trenches that collect, store, and move water. They also treat pollution. The 
trench is filled with free draining gravel and often has a perforated pipe in the bottom to collect the 
water. They are widely used to drain roads and are often seen along the end of main roads. There is 
frequently a geotextile just below the surface that is used to trap silt and stop it clogging the gravel 
deeper in the trench.  
 
Not recommended 
 
 
Rain Garden / Storm water Planter 

Rain gardens and storm water planters are shallow, localised, landscaped areas which typically rely on 
engineered soils, enhanced vegetation, and underdrains. These features are designed to manage and 
treat runoff from frequent storm events, providing attenuation and treatment of runoff. 

There is limited space on site to enable suitable rain garden areas on this site. 
 
Not Recommended  
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6 Proposed SuDS Features 
 
 

A review of the site and the ground conditions to be encountered indicates that the underlying cohesive 
materials will have a low permeability and therefore are not considered suitable for infiltration drainage 
techniques. As such no infiltration Suds are proposed. 
 
The surface water run-off from these areas will be collected by gullies in the carpark and into 
pipes/cellular storage from the roof areas, this will then discharge into the main drainage system. 
 
It is proposed that SuDS in the form of geo-cellular storage will then outfall back into the proposed 
network when it reaches a certain compacity.   
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7 Surface Water Drainage Strategy 
 
The proposed surface water drainage strategy and micro-drainage software calculations are indicated in 
the Appendix. 
 
Existing Greenfield Rates 
 
Existing greenfield rates have been calculated using IH124 determined (see Appendix, HR Wallingford). 
 

 
 

Existing BrownField Rates 

 
Existing rate Q (l/s) = 2.78 x Impermeable Area (ha) x 50 
 
Existing impermeable area 0.032 ha. 
 
2.78 x 0.032ha x 50 = 4.45 l/s 
 
50% betterment as required by LLFA = 2.23 l/s 
 
 
Due to the very low existing existing greenfield rates, it is recommended by UK SuDS for a site of this 
size that a discharge rate of 2.0 l/s is proposed. 
 
 
 

Soakaways have been determined not to be feasible for this site, due to the nature of the existing ground 

conditions encountered (cohesive, Glacial Till).  Reports extracts are contained within the Appendix (Phase 2 

Geo-Environmental & Geotechnical Report carried out by Curtins, Ref:077873-CUR-00-XX-RP-GE-037-V01, 

30th March 2022). 
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6  Water Supply 

6.1 Anticipated Water Consumption 
The proposed development comprises 2 dwellings. Anticipated water consumption is not considered 
to be any more than expected for a residential redevelopment of this size. 

 
6.2 Methods to minimise the use of potable water supplies. 

Methods intended to be considered to minimise the use of potable water supplies include (but are 
not limited to): 

 Aerated faucets 
 Low-flow toilets 
 Installation of low water usage dishwasher and washing machines 
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7 Landscaping & Biodiversity 

Proposed landscaping improvements in the form of trees and shrubbery are to be featured within the 
site. These small areas of greenery not only improve the existing hardstanding and therefore the surface 
water drainage but also enhance the biodiversity of the site. 
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8 Minimising Surface Water Pollution During Construction 

It is intended that surface water pollution arising during construction is minimised. The following 
measures are recommended to be considered during the construction of the proposed development to 
minimise surface water pollution (please note that this list is not exhaustive): 
 

 Cover piles of building materials like cement, sand and other powders, regularly inspect for spillages and 
locate them where they will not be washed into waterways or drainage areas. 

 Use non-toxic paints, solvents and other hazardous materials wherever possible. 
 Cover up and protect all drains on site. 
 Collect any wastewater generated from site activities in settlement tanks, screen, and discharge the 

clean water and dispose of the remaining sludge according to environmental regulations. 
 Use low sulphur diesel oil in all vehicle and equipment engines and incorporate the latest specifications 

of particulate filters and catalytic converters. 
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9 Conclusion 

 
 The site lays within Flood Zone 1 - within the zone assessed as having a less than 1 in 1000 annual 

probability of flooding in any year as identified on the Environment Agency’s flood mapping.  
 The Environment Agency Risk of Flooding from Surface Water map indicates the site is not at risk of 

surface water flooding. 
 The Environment Agency Risk of Flooding from rivers or sea indicates the site is not at risk of flooding. 
 Due to the size and location of the site, a Flood Risk Assessment is not considered to be required. 
 Both storm and foul flows from the proposed development are intended to discharge into the nearest 

adopted combined sewer. 
 Anticipated water consumption is not considered to be any more than expected for a residential 

development of this size. 
 Methods for conserving potable water supplies will be considered including aerated faucets, low-flow 

toilets and low water usage dishwasher and washing machines. 
 Landscaping is proposed to be improved. 
 Methods for minimising surface water pollution during construction will be considered including siting 

materials with potential to spill away from areas where they are likely to be washed into 
drains/waterways, covering up and protecting all existing drains on site, using low Sulphur diesel oil in 
all vehicles and equipment engines. 
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Greenfield runo� rate

estimation for sites
www.uksuds.com | Greenfield runo� tool

Siittee  nnaammee:: Minden Close

Site Details

LLaattiittuuddee:: 53.42027° N

Greenfield runo� rates Default Edited

QQ   ((ll//ss)):: 0.6 0.6

11  iinn  11  yyeeaarr  ((ll//ss)):: 0.52 0.52

11  iinn  3300  yyeeaarrss  ((ll//ss)):: 1.02 1.02

11  iinn  110000  yyeeaarr  ((ll//ss)):: 1.25 1.25

SSiittee  llooccaattiioonn:: Manchester
LLoonnggiittuuddee:: 2.21968° W

This is an estimation of the greenfield runo� rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runo� management for developments”, SC030219 (2013) , the SuDS Manual C753

(Ciria, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runo� rates may be

the basis for setting consents for the drainage of surface water runo� from sites.

RReeffeerreennccee:: 2162878778

DDaattee:: Mar 06 2023 11:08

Runo� estimation approach IH124

Site characteristics

TToottaall  ssiittee  aarreeaa  ((hhaa)):: 0.032

Methodology

QQ   eessttiimmaattiioonn  mmeetthhoodd::BBAARR Calculate from SPR and SAAR

SSPPRR  eessttiimmaattiioonn  mmeetthhoodd:: Calculate from SOIL type

Soil characteristics Default Edited

SSOOIILL  ttyyppee:: 4 4

HHOOSSTT  ccllaassss:: N/A N/A

SSPPRR//SSPPRRHHOOSSTT:: 0.47 0.47

Hydrological characteristics Default Edited

SSAAAARR  ((mmmm)):: 845 845

HHyyddrroollooggiiccaall  rreeggiioonn:: 10 10

GGrroowwtthh  ccuurrvvee  ffaaccttoorr  11  yyeeaarr:: 0.87 0.87

GGrroowwtthh  ccuurrvvee  ffaaccttoorr  3300  yyeeaarrss:: 1.7 1.7

GGrroowwtthh  ccuurrvvee  ffaaccttoorr  110000  yyeeaarrss:: 2.08 2.08

GGrroowwtthh  ccuurrvvee  ffaaccttoorr  220000  yyeeaarrss:: 2.37 2.37

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates

are set at 2.0 l/s/ha.
BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for

discharge is usually set at 5.0 l/s if blockage from

vegetation and other materials is possible. Lower

consent flow rates may be set where the blockage

risk is addressed by using appropriate drainage

elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of

soakaways to avoid discharge o�site would normally

be preferred for disposal of surface water runo�.

BBAARR

11  iinn  220000  yyeeaarrss  ((ll//ss)):: 1.43 1.43

This report was produced using the greenfield runo� tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is

subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm.

The outputs from this tool are estimates of greenfield runo� rates. The use of these results is the responsibility of the users of this tool. No

liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the

design or operational characteristics of any drainage scheme.



  

Curtins Consulting Limited 
17-19 Whitworth Street West, Manchester, M1 5WG 

t: 0161 236 2394   e: manchester@curtins.com   w: www.curtins.com 
 

Project 500, Minden Close 
 
Ref. 077873-CUR-00-XX-RP-GE-037-V01 

Table 3.2 - Summary of encountered ground conditions: 

Stratum 

Depth to Top of 
Strata 
m bgl  

(m AOD) 

Thickness (m) 

Description 

Min Max 

MADE GROUND 
0.00 

(37.68 – 37.80) 
0.90 1.00 

Surface cover of Grass over brown slightly gravelly silty clay with rare 

rootlets, or 

Grey concrete.  

Overlying in all locations  

MADE GROUND: Black or dark brown clayey gravel with occasional 

to frequent cobbles. Gravel is medium to coarse and angular to sub-

angular of concrete, asphalt, brick and siltstone. Cobbles of angular 

brick and concrete.  

Overlying in WS102 and WS103 

MADE GROUND: Grey slightly gravelly silty sandy clay. Gravel is fine 

to medium and angular of brick, sandstone and siltstone.  

GLACIAL TILL 
(Cohesive)  

0.90 – 1.00 
(36.76 – 36.90) 

1.90 2.10 

Firm to stiff brown with occasional grey mottling gravelly, occasionally 

sandy, CLAY. Gravel is medium and sub-rounded to rounded of 

mudstone, siltstone and sandstone.  

GLACIAL TILL 
(Granular)  

1.90 – 3.10  
(34.80 – 35.90) 

0.10 1.051 

0.10m to 0.20m thick, interbedded bands of  

Medium dense slightly clayey fine to coarse SAND.  

From 2.80m – 3.10m bgl,   

Very dense reddish brown or brown, locally clayey, brown fine to 

coarse SAND.  

1 - Base of strata not encountered. 

 

3.3  Groundwater 

 

A water seepage was recorded in WS103 at 1.00m bgl, however the borehole was recorded as dry upon 

completion. WS101 and WS102 were recorded as dry throughout their progression. 

 

Groundwater levels were recorded during post investigation gas monitoring visits. The monitoring well response 

zones and depth to the groundwater levels in each monitoring well during the visit are detailed in Table 3.3.  

 
Table 3.3 – Monitoring Well Response Zones  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4 Obstructions 

 

SPT refusals were recorded within all three borehole locations terminating boreholes at 3.29 to 4.05m bgl 

(33.75 - 34.39m AOD) on possible bedrock.  

 

 

Borehole 
Ref. 

Installation Strata 

Response 
Zone 
m bgl 

(m AOD) 

Depth to water level m bgl  
(m AOD) 

2
4

/1
1

/2
1

 

1
0

/1
2

/2
1

 

2
0

/1
2

/2
1

 

0
7

/0
1

/2
2

 

2
0

/0
1

/2
2

 

0
4

/0
2

/2
2

 

WS101 
Cohesive and 

granular Glacial Till 
1.00 – 3.70 

(36.80 – 34.10)  
Dry 1.30 1.72 1.44 2.03 2.21 

WS102 Made Ground 
0.50 – 1.00  

(37.26 – 36.76) 
Dry 0.62 0.98 0.41 0.41 0.77 

WS103 Made Ground 
0.50 – 1.00  

(37.18 – 36.68) 
0.77 0.58 0.74 0.44 0.44 0.74 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for 8395-SWS NETWORK.SWS

©1982-2018 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.370 Minimum Backdrop Height (m) 0.000

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.000

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 0.75
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for 8395-SWS NETWORK.SWS

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.017 4-8 0.006

Total Area Contributing (ha) = 0.023

Total Pipe Volume (m³) = 0.981

Network Design Table for 8395-SWS NETWORK.SWS

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 17.479 0.300 58.3 0.016 5.00 0.0 0.600 o 150 Pipe/Conduit
S1.001 10.936 0.200 54.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S1.002 7.469 0.100 74.7 0.007 0.00 0.0 0.600 o 150 Pipe/Conduit
S1.003 3.048 0.050 61.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S1.004 16.591 0.150 110.6 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)

S1.000 50.00 5.22 37.300 0.016 0.0 0.0 0.0 1.32 23.3 2.2
S1.001 50.00 5.35 37.000 0.016 0.0 0.0 0.0 1.36 24.1 2.2
S1.002 50.00 5.46 36.800 0.023 0.0 0.0 0.0 1.16 20.6 3.1
S1.003 50.00 5.50 36.700 0.023 0.0 0.0 0.0 1.29 22.8 3.1
S1.004 50.00 5.79 36.650 0.023 0.0 0.0 0.0 0.95 16.9 3.1



Couch Consulting Page 1
The Old Forge Priory 8395 Minden Close
London Road SWS Calculations
Canwell  B75 5SH
Date 07/03/2023 14:28 Designed by RM
File 8395-SWS NETWORK.MDX Checked by ME
Causeway Network 2018.1

Manhole Schedules for 8395-SWS NETWORK.SWS

©1982-2018 Innovyze

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S1 37.800 0.500 Open Manhole 300 S1.000 37.300 150

S2 37.800 0.800 Open Manhole 450 S1.001 37.000 150 S1.000 37.000 150

S3 37.800 1.000 Open Manhole 450 S1.002 36.800 150 S1.001 36.800 150

S6 37.750 1.050 Open Manhole 1200 S1.003 36.700 150 S1.002 36.700 150

S7 37.800 1.150 Open Manhole 1200 S1.004 36.650 150 S1.003 36.650 150

S8 37.800 1.300 Open Manhole 1200 OUTFALL S1.004 36.500 150
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PIPELINE SCHEDULES for 8395-SWS NETWORK.SWS

Upstream Manhole

©1982-2018 Innovyze

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 150 S1 37.800 37.300 0.350 Open Manhole 300
S1.001 o 150 S2 37.800 37.000 0.650 Open Manhole 450
S1.002 o 150 S3 37.800 36.800 0.850 Open Manhole 450
S1.003 o 150 S6 37.750 36.700 0.900 Open Manhole 1200
S1.004 o 150 S7 37.800 36.650 1.000 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 17.479 58.3 S2 37.800 37.000 0.650 Open Manhole 450
S1.001 10.936 54.7 S3 37.800 36.800 0.850 Open Manhole 450
S1.002 7.469 74.7 S6 37.750 36.700 0.900 Open Manhole 1200
S1.003 3.048 61.0 S7 37.800 36.650 1.000 Open Manhole 1200
S1.004 16.591 110.6 S8 37.800 36.500 1.150 Open Manhole 1200

Free Flowing Outfall Details for 8395-SWS NETWORK.SWS

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.004 S8 37.800 36.500 0.000 1200 0

Simulation Criteria for 8395-SWS NETWORK.SWS

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 2
Number of Online Controls 1 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) 2 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.370
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Online Controls for 8395-SWS NETWORK.SWS

©1982-2018 Innovyze

Hydro-Brake® Optimum Manhole: S6, DS/PN: S1.003, Volume (m³): 1.3

Unit Reference MD-SHE-0067-2000-1000-2000
Design Head (m) 1.000

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 67

Invert Level (m) 36.700
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 2.0
Flush-Flo™ 0.296 1.9
Kick-Flo® 0.599 1.6

Mean Flow over Head Range - 1.7

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 1.6 1.200 2.2 3.000 3.3 7.000 4.9
0.200 1.9 1.400 2.3 3.500 3.5 7.500 5.1
0.300 1.9 1.600 2.5 4.000 3.8 8.000 5.2
0.400 1.9 1.800 2.6 4.500 4.0 8.500 5.4
0.500 1.8 2.000 2.7 5.000 4.2 9.000 5.5
0.600 1.6 2.200 2.9 5.500 4.4 9.500 5.7
0.800 1.8 2.400 3.0 6.000 4.6
1.000 2.0 2.600 3.1 6.500 4.7
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Storage Structures for 8395-SWS NETWORK.SWS

©1982-2018 Innovyze

Cellular Storage Manhole: S2, DS/PN: S1.001

Invert Level (m) 37.000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 4.5 0.0 5.200 0.0 0.0
0.400 4.5 0.0 5.600 0.0 0.0
0.401 0.0 0.0 6.000 0.0 0.0
1.200 0.0 0.0 6.400 0.0 0.0
1.600 0.0 0.0 6.800 0.0 0.0
2.000 0.0 0.0 7.200 0.0 0.0
2.400 0.0 0.0 7.600 0.0 0.0
2.800 0.0 0.0 8.000 0.0 0.0
3.200 0.0 0.0 8.400 0.0 0.0
3.600 0.0 0.0 8.800 0.0 0.0
4.000 0.0 0.0 9.200 0.0 0.0
4.400 0.0 0.0 9.600 0.0 0.0
4.800 0.0 0.0 10.000 0.0 0.0

Cellular Storage Manhole: S6, DS/PN: S1.003

Invert Level (m) 36.700 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 2.3 0.0 5.200 0.0 0.0
0.400 2.3 0.0 5.600 0.0 0.0
0.401 0.0 0.0 6.000 0.0 0.0
1.200 0.0 0.0 6.400 0.0 0.0
1.600 0.0 0.0 6.800 0.0 0.0
2.000 0.0 0.0 7.200 0.0 0.0
2.400 0.0 0.0 7.600 0.0 0.0
2.800 0.0 0.0 8.000 0.0 0.0
3.200 0.0 0.0 8.400 0.0 0.0
3.600 0.0 0.0 8.800 0.0 0.0
4.000 0.0 0.0 9.200 0.0 0.0
4.400 0.0 0.0 9.600 0.0 0.0
4.800 0.0 0.0 10.000 0.0 0.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for 8395-SWS NETWORK.SWS
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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 2
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.362

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 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
Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 40

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 1 +0% 100/30 Winter 37.330
S1.001 S2 15 Winter 1 +0% 100/15 Summer 37.030
S1.002 S3 15 Winter 1 +0% 30/15 Summer 36.838
S1.003 S6 15 Winter 1 +0% 2/15 Summer 36.821
S1.004 S7 15 Winter 1 +0% 36.683

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.120 0.000 0.09 1.9 OK
S1.001 S2 -0.120 0.000 0.09 1.9 OK
S1.002 S3 -0.112 0.000 0.15 2.6 OK
S1.003 S6 -0.029 0.000 0.12 1.7 OK
S1.004 S7 -0.117 0.000 0.11 1.7 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for 8395-SWS NETWORK.SWS
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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 2
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.362

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 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
Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 40

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 2 +0% 100/30 Winter 37.334
S1.001 S2 15 Winter 2 +0% 100/15 Summer 37.034
S1.002 S3 15 Winter 2 +0% 30/15 Summer 36.874
S1.003 S6 15 Winter 2 +0% 2/15 Summer 36.868
S1.004 S7 15 Winter 2 +0% 36.684

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.116 0.000 0.11 2.5 OK
S1.001 S2 -0.116 0.000 0.11 2.5 OK
S1.002 S3 -0.076 0.000 0.19 3.4 OK
S1.003 S6 0.018 0.000 0.13 1.8 SURCHARGED
S1.004 S7 -0.116 0.000 0.12 1.8 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for 8395-SWS NETWORK.SWS

©1982-2018 Innovyze

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 2
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.362

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 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
Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 40

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 30 +0% 100/30 Winter 37.347
S1.001 S2 30 Winter 30 +0% 100/15 Summer 37.087
S1.002 S3 30 Winter 30 +0% 30/15 Summer 37.083
S1.003 S6 30 Winter 30 +0% 2/15 Summer 37.077
S1.004 S7 60 Winter 30 +0% 36.685

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.103 0.000 0.22 4.7 OK
S1.001 S2 -0.063 0.000 0.17 3.7 OK
S1.002 S3 0.133 0.000 0.25 4.5 SURCHARGED
S1.003 S6 0.227 0.000 0.14 1.9 SURCHARGED
S1.004 S7 -0.115 0.000 0.12 1.9 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for 8395-SWS NETWORK.SWS
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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 2
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.362

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 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
Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 40

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 30 Winter 100 +40% 100/30 Winter 37.677
S1.001 S2 30 Winter 100 +40% 100/15 Summer 37.670
S1.002 S3 30 Winter 100 +40% 30/15 Summer 37.665
S1.003 S6 30 Winter 100 +40% 2/15 Summer 37.660
S1.004 S7 30 Winter 100 +40% 36.685

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 0.227 0.000 0.31 6.8 FLOOD RISK
S1.001 S2 0.520 0.000 0.23 5.0 FLOOD RISK
S1.002 S3 0.715 0.000 0.35 6.2 FLOOD RISK
S1.003 S6 0.810 0.000 0.14 2.0 FLOOD RISK
S1.004 S7 -0.115 0.000 0.12 2.0 OK
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