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1 INTRODUCTION 

1.1 Appointment 

1.1.1 Build Vision Consulting Engineers were appointed by Armitage Developments UK Ltd. to 

carry out a Flood Risk Assessment for the site. 

1.2 Scope of Works 

1.2.1 This assessment is based on the requirements of the National Planning Policy Framework 

(NPPF), Planning Policy Guidance ID7 Flood Risk and Coastal Change, The Strategic Flood 

Risk Assessment (SFRA) Reports for Kirklees Council, Local Plan and Adopted Unitary 

Development Plan (UDP) Part 2 Chapter 6 EN 5/1 New Development and Flood Risk.  

1.3 Development Proposals 

1.3.1 The proposed development comprises the construction of new residential properties with 

associated hard paved areas, driveways and gardens and soft landscaped areas. Details of 

the proposed development are shown on the plan enclosed in Appendix B. 

1.4 Site Location 

1.4.1 The site is located off Fulwood Drive in Golcar, Huddersfield as shown on the site plan 

enclosed in Appendix A. 

1.5 Site Description 

1.5.1 The site is an irregular shaped parcel of land occupying approximately 0.4 hectares. The 

site is an unoccupied field and is very overgrown and there are several trees on and 

adjacent to the site. The site slopes steeply from north to south from approx. 188 to 173m 

AOD. Access to the site is off Fulwood Drive to the northwest. There are timber fences to 

the north boundary of the gardens of properties to the north, bushes, post and wire and 

timber edgings to the east boundary with the public footpath and development site to the 

east and dry stone walls to the south boundary of the gardens of properties to the south 

and dry stone walls and timber fence to the west boundary of properties to the west. 
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1.5.2 There is a spring present on the site close to the north boundary that has a 100mm 

diameter pipe that overflows into a stone trough set into the ground. The water was 

running and the trough was full but there was no evidence of overflowing or significant 

water flow pathway indicating that the trough may have an outfall that was not identified. 

The desk study report referred to another spring in the northeast area of the site but this 

was not identified on site, possibly due to the site being so overgrown but there was no 

water present on the surface, wet ground or indication of any water flow pathways.  

1.5.3 There are some areas where clay is present at the surface and an open excavation in the 

southeast area showing sandy clay present beneath the soil indicating that the soils are 

unlikely to be very permeable. The pipe and trough are shown on the topographical survey 

and the site photos enclosed in Appendix A. 

1.5.4 The site is surrounded by residential properties and fields to the north, east, south and 

west of the site. 

2 FLOOD RISK ASSESSMENT 

2.1 Fluvial/Rivers 

2.1.1 The EA Flood Risk Maps indicate that the site is in Flood Zone 1. Flood Zone 1 is classified as 

having a ‘Very Low’ risk of flooding with a flood risk of less than 1 in 1000. 

2.1.2 As the site area is approximately 0.4 hectares, this is less than 1 hectare and for sites less 

than 1 hectare in Flood Zone 1, a Flood Risk Assessment is not required. However, in 

accordance with the local authorities planning requirements, a drainage strategy and SUDs 

assessment are required on all sites and these form part of the flood risk assessment. 

2.1.3 If the Sequential Test is applied in accordance with NPPF and ID7, residential development 

is classified as ‘more vulnerable’ and is considered ‘appropriate’ in Flood Zone 1. 

2.1.4 The sequential test, and if required the Exception Test are applied in the preparation of a 

Local Plan for the allocation of developments with reference to the SFRA. In accordance 

with Tables 2 and 3, residential development is classified as ‘more vulnerable’ and an 

Exception Test is not required in Flood Zone 1. 
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2.1.5 In accordance with NPPF, when determining planning applications, local planning 

authorities should ensure flood risk is not increased elsewhere and only consider 

development appropriate in areas at risk of flooding where, informed by a site-specific 

flood risk assessment following the Sequential Test, and if required the Exception Test, it 

can be demonstrated that: 

§ within the site, the most vulnerable development is located in areas of lowest flood 

risk unless there are overriding reasons to prefer a different location; and 

§ development is appropriately flood resilient and resistant, including safe access and 

escape routes where required, and that any residual risk can be safely managed, 

including by emergency planning; and it gives priority to the use of sustainable 

drainage systems 

2.1.6 The nearest surface water feature to the site is a spring present on the site close to the 

north boundary that has a 100mm diameter pipe that overflows into a stone trough set 

into the ground. The water was running and the trough was full but there was no evidence 

of overflowing or significant water flow pathway indicating that the trough may have an 

outfall that was not identified. The desk study report referred to another spring in the 

northeast area of the site but this was not identified on site, possibly due to the site being 

so overgrown but there was no water present on the surface, wet ground or indication of 

any water flow pathways. 

2.1.7 The nearest watercourse is an ordinary watercourse approx. 50m south of the site that 

discharges to the River Colne approx. 1 km southeast of the site. The level of the 

watercourse is approx. 13m lower than the lowest level on the site in the southeast corner 

of the site, therefore the risk of flooding from the watercourse is considered very low. 

2.1.8 There are no formal flood defences in the vicinity of the site. However, the site is defended 

by its significant elevation above the nearest watercourses. 

2.1.9 The SFRA does not identify any historical incidents of flooding have occurred at the site. 

2.1.10 The local authority were consulted on the outline planning application and confirmed: 

§ There are no records of historical flooding on site. 

§ There are records of minor flooding incidents off site which appear to be related to 

water from the highway and not from the site. 

§ There is a land drainage system/watercourse recorded running to the rear of 5 

Fulwood Drive heading towards Victoria Road. 
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§ There is a trough to the northern boundary of the site with a 100mm diameter pipe 

existing, further investigation for this system is required. It is unlikely that these 

systems would be suitable for connection. 

§ Soakaways on a steep sided slope are not advisable due to problems of re-

emergence.  

§ A surface water sewer exists in Fulwood Drive but levels may not allow a gravity 

connection. There would be a presumption against pumping surface water 

§ A direct connection to the open watercourse to the south would be the most 

appropriate solution. 

§ Flood routing needs to be considered at the site. 

2.2 Sea 

2.2.1 No tidal influence. 

2.3 Surface Water 

2.3.1 The EA surface water flood risk map indicate very low to low risk of surface water flooding 

at the site with flood risks of 1 in 100 to 1 in 1000.  

2.4 Groundwater 

2.4.1 The BGS areas susceptible to groundwater flooding maps indicate that the area is not 

considered to be prone to groundwater flooding due to the rock type. 

2.4.2 Geology maps indicate the geology generally to be no drift deposits over the Millstone Grit 

Formation comprising of sandstone with mudstone and siltstone which generally weathers 

to clay at shallow depths. The ground investigation has confirmed soil and made ground 

over clay drift deposits over the Millstone Grit Formation as mudstone. No groundwater 

was identified to depths of 3m. 

2.4.3 The bedrock is classified as a Secondary A Aquifer. 

2.4.4 It is likely that any shallow groundwater will flow to the south in line with the local 

topography. However, the migration of groundwater is likely to be confined to any 

permeable horizons within the predominantly cohesive Millstone Grit mudstone deposits 

identified beneath the site. 

2.5 Sewers 

2.5.1 There are no sewers within the site.  
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2.5.2 The nearest sewer is a 225mm diameter public surface water sewer in Fulwood Drive to 

the west of the site and there is a 225mm diameter pipe coming from the direction of the 

site, this could be from a nearby gully but it could be from the stone trough on the site and 

will need to be investigated. The sewer is not deep enough for a surface water gravity 

connection from the majority of the site due to the levels on the site. The nearest foul 

sewer is a public combined sewer in Brook Lane approx. 40m south of the site. There is also 

a public combined sewer approx. 50m east of the site and the developer on the adjacent 

site has recently installed foul and surface water sewers for adoption that discharge into 

the public combined sewer.  

2.5.3 The sewers should be investigated further and details confirmed on site and Yorkshire 

Water and the local authority should be consulted regarding proposed new foul and 

surface water discharge connections. 

2.5.4 Sewers are usually designed for 1 in 30 year events and they are assumed to be at capacity, 

blocked or failed in 1 in 100 year events. SFRA flood modelling assumes that they are 

surcharged and picks up overland flows from the surcharged sewers in the models. No 

records of historical incidents of flooding have been reported on the site in the SFRA and 

there are no sewers within the site. The risk of flooding from sewers at the site is therefore 

considered very low. 

2.6 Canals 

2.6.1 The Huddersfield Narrow Canal is approx. 1 km southeast of the site. 

2.6.2 Canals do not pose a direct flood risk as they are a controlled water body. The SFRA 

identifies residual risks from canals from breaching or overtopping of the canal and 

produced a direct canal hazard zone to identify areas at geographical risk from breaching 

or overtopping. The site is not within these areas. 
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2.7 Reservoirs 

2.7.1 The nearest reservoir is Longwood reservoirs approx. 1.2 km north of the site. 

2.7.2 Reservoirs do not pose a direct flood risk as they are a controlled water body. Residual risk 

is associated with lower probability events such as breaching of embankments. Reservoir 

inundation mapping under the 1975 Reservoirs Act is covered by the Civil Contingencies 

Act and the information has a national security status and is not available for public 

release. For this reason, the SFRA was unable to analyse reservoir breach flood risk. 

2.7.3 The EA Risk of flooding from reservoir maps indicate that the site is not in an area that 

could be flooded if a large reservoir were to fail and release the water it holds. A large 

reservoir is one that holds over 25,000 cubic metres of water. Since this is a worst-case 

scenario, it’s unlikely that any actual flood would be this large and the EA consider 

reservoir flooding is extremely unlikely to happen. 

3 SURFACE WATER MANAGEMENT 

3.1 Existing Drainage and Surface Water Run Off 

3.1.1 The site is an unoccupied overgrown field with several trees on and adjacent to the site as 

shown on the topographical survey and the site photos. 

3.1.2 The Greenfield run off rates from the site have been calculated using the micro drainage 

software and are enclosed in Appendix A. Greenfield run off QBAR rural is 1.4 l/s. For 1 

year storm events Q1 is 1.2 l/s, for 30 year storm events Q30 is 2.3 l/s and for a 100 year 

storm events Q100 is 2.8 l/s. 

3.1.3 The nearest sewer is a 225mm diameter public surface water sewer in Fulwood Drive to 

the west of the site and there is a 225mm diameter pipe coming from the direction of the 

site, this could be from a nearby gully but it could be from the stone trough on the site and 

will need to be investigated. The sewer is not deep enough for a surface water gravity 

connection from the majority of the site due to the levels on the site. The nearest foul 

sewer is a public combined sewer in Brook Lane approx. 40m south of the site. There is also 

a public combined sewer approx. 50m east of the site and the developer on the adjacent 

site has recently installed foul and surface water sewers for adoption that discharge into 

the public combined sewer. 
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3.1.4 The nearest surface water feature to the site is a spring present on the site close to the 

north boundary that has a 100mm diameter pipe that overflows into a stone trough set 

into the ground. The water was running and the trough was full but there was no evidence 

of overflowing or significant water flow pathway indicating that the trough may have an 

outfall that was not identified. The desk study report referred to another spring in the 

northeast area of the site but this was not identified, possibly due to the site being so 

overgrown but there was no water present on the surface, wet ground or indication of any 

water flow pathways. Further investigation of the springs is required. 

3.1.5 The nearest watercourse is an ordinary watercourse approx. 50m south of the site that 

discharges to the River Colne approx. 1 km southeast of the site. 

3.1.6 The sewers and watercourses should be investigated further and details confirmed on site 

and Yorkshire Water and the local authority should be consulted regarding proposed new 

foul and surface water discharge connections. 

3.2 Consideration of SUDs 

3.2.1 In accordance with the Governments written statement on Sustainable Urban Drainage 

Systems (SUDs) and the council’s Local Plan, a SUDs assessment is required. 

3.2.2 NPPF and PPG ID7 recognises that Flood Risk and other environmental damage can be 

managed by minimising changes in the volume and rate of surface runoff from 

development sites through the use of sustainable urban drainage systems (SUDS).  SUDS 

will not alleviate flooding in an area prone to flooding; however, properly designed SUDS 

have the potential to prevent the surface water runoff from new development worsening 

the flood risk. 

3.2.3 Geology maps indicate the geology generally to be no drift deposits over the Millstone Grit 

Formation comprising of sandstone with mudstone and siltstone which generally weathers 

to clay at shallow depths. The ground investigation has confirmed soil and made ground 

over clay drift deposits over the Millstone Grit Formation as mudstone. No groundwater 

was identified to depths of 3m. 
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3.2.4 The use of sustainable drainage systems (SUDS) such as soakaways, permeable pavements, 

infiltration basins, ponds and swales should be incorporated where possible into the 

surface water drainage design to reduce surface water runoff from the development. The 

clay drift deposits and the Millstone Grit Formation mudstone are unlikely to have 

adequate infiltration co-efficients for soakaways and permeable pavements and soakaways 

on a steep sided slope are not advisable due to problems of re-emergence. There may be 

insufficient green space on the site for basins, ponds or swales when considering proximity 

to existing and proposed dwellings. Soakaway tests should be carried out in accordance 

with BRE365 to determine infiltration co-efficients and confirm whether the site is suitable 

for infiltration methods of SUDS. Should these prove inadequate, permeable pavements 

should still be considered as attenuation and to slow down flows and flow control and 

attenuation are feasible within the site. 

3.3 Climate Change 

3.3.1 The EA guidance on Climate Change was updated on the 12th April 2016 in the NPPF and 

ID7 guidance. For flood risk assessments, central and upper end peak rainfall intensity 

climate change allowances should be considered for the ‘lifetime’ of the development, 

which for residential development is considered to be 100 years, therefore allowances of 

20% and 40% should be used. 

3.4 Proposed Drainage and Surface Water Run Off 

3.4.1 From the proposed site layout plan provided, the post-development impermeable area is 

approx. 0.2 hectares. 

3.4.2 In accordance with NPPF, PPG ID7 and Local Authority SFRA Reports and planning policies 

and SUDs hierarchy, surface water run-off from new developments should not exceed 

existing run-off rates and should provide a 50% reduction in flows and SUDs and greenfield 

run-off rates should be implemented where possible.  

3.4.3 Foul drainage should discharge to a public foul or combined sewer and surface water 

drainage should discharge to SUDs systems, if these are not suitable to a nearby 

watercourse, if not present to a surface water sewer and only if none of these options are 

proven to be feasible should surface water discharge to a public combined sewer. 

3.4.4 The foul drainage from the site should therefore discharge to the public combined sewers 

to the south or the east of the site. 
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3.4.5 The surface water from the site should discharge to soakaways, permeable pavements, 

basins, ponds or swales SUDs systems subject to ground conditions and adequate 

infiltration co-efficients. However, as ground conditions are unlikely to be suitable and 

soakaways on a steep sided slope are not advisable due to problems of re-emergence, the 

surface water should discharge to the nearest available watercourse, which in this case is 

the ordinary watercourse approx. 50m south of the site adjacent to Brook Lane. 

3.4.6 The foul sewer connection to the combined sewer in Brook Lane and the surface water 

sewer connection to the watercourse adjacent to Brook Lane would require off site sewers 

through land owned by others or sewer requisition and there are numerous trees present 

with TPO’s.  

3.4.7 There is also a public combined sewer approx. 50m east of the site and the developer on 

the adjacent site had similar issues regarding off site sewers through land owned by others 

and numerous trees with TPO’s on the land and has received agreement and approval from 

the local authority and Yorkshire Water to discharge foul and restricted surface water flows 

to the combined sewer. They are proposing to install foul and surface water sewers that 

discharge into the public combined sewer with surface water flows restricted to 5 l/s and 

attenuation provided within the drainage system. 

3.4.8 The developer on the adjacent site has agreed that subject to local authority and Yorkshire 

Water agreement and approval they will provide connections for the proposed 

development to connect and discharge to the foul and surface water sewers that are to be 

constructed on the adjacent site provided the surface water flows are restricted to 5 l/s. 

3.4.9  The local authority and Yorkshire Water should be consulted regarding proposed new foul 

and surface water discharge connections. 

3.4.10 Surface water flows should be limited to Greenfield runoff rates or 50% of pre 

development flows or the minimum flow rate from a minimum size flow control device to 

prevent blockages considered to be 5 l/s. 

3.4.11 For this site as greenfield rates are less than 5 l/s, the surface water flows should be limited 

to the minimum size flow control device to prevent blockages considered to be 5 l/s.  
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3.4.12 A conservative quick storage design has been carried out using micro drainage for 30 year 

and 100 year storm events with an allowance of 40% for climate change, with no 

infiltration and applying a hydrobrake flow control device to limit the flow to 5 l/s and this 

confirms that for an impermeable area of 0.2 hectares, 900mm diameter oversized pipes  

would be required for 30 year storms and 52 cu.m of cellular storage would be required 

above this level for 100 year + 40%CC storms. The outline drainage proposals and micro 

drainage results are enclosed in Appendix B. 

3.4.13 Consultations should be carried out with the local authority and Yorkshire Water regarding 

the foul and surface water discharges and consents to discharge to the public combined 

sewer. 

4 FLOOD RISK MITIGATION MEASURES 

4.1.1 There is a spring present on the site close to the north boundary that has a 100mm 

diameter pipe that overflows into a stone trough set into the ground. The water was 

running and the trough was full but there was no evidence of overflowing or significant 

water flow pathway indicating that the trough may have an outfall that was not identified. 

The desk study report referred to another spring in the northeast area of the site but this 

was not identified, possibly due to the site being so overgrown but there was no water 

present on the surface, wet ground or indication of any water flow pathways. Further 

investigation of the springs is required. 

4.1.2 A preliminary assessment of residual overland flood routes and emergency access and 

egress routes has been carried out and these are indicated on the flood route plan 

enclosed in appendix B.  

4.1.3 Emergency access and egress routes should be provided and these and the floor levels of 

the proposed properties should be set above residual flood levels to reduce the risk to 

homeowners and prevent flooding of the properties. 
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 APPENDIX A 

 PRE DEVELOPMENT INFORMATION 

§ Site Location Plan 

§ Existing Site Plan/Topographical Survey 

§ Aerial photograph of the site 

§ Site Photos 

§ Flood Risk Maps 

§ YW Extract from map of sewers 

§ Micro drainage Greenfield Run Off Rates 
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Input

Return Period (years) 100 Soil 0.300
Area (ha) 0.400 Urban 0.000
SAAR (mm) 1200 Region Number Region 10

Results l/s

QBAR Rural 1.4
QBAR Urban 1.4

Q100 years 2.8

Q1 year 1.2
Q30 years 2.3
Q100 years 2.8
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§ Proposed Site Plan 

§ Outline Drainage Layout 

§ Flood Routes Plan 

§ Micro Drainage Quick Storage Estimate 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2019 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 19.300 Add Flow / Climate Change (%) 0
Ratio R 0.250 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.300

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.173 4-8 0.027

Total Area Contributing (ha) = 0.200

Total Pipe Volume (m³) = 23.047

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

1.000 36.000 0.200 180.0 0.100 5.00 0.0 0.600 o 900 Pipe/Conduit
1.001 8.200 0.950 8.6 0.100 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)

1.000 50.00 5.26 179.500 0.100 0.0 0.0 0.0 2.33 1483.8 13.5
1.001 50.00 5.30 179.300 0.200 0.0 0.0 0.0 3.45 61.0 27.1
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Manhole Schedules for Storm

©1982-2019 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 184.300 4.800 Open Manhole 2400 1.000 179.500 900
S2 181.500 2.200 Open Manhole 2400 1.001 179.300 150 1.000 179.300 900
EXG 179.700 1.350 Open Manhole 2400 OUTFALL 1.001 178.350 150

No coordinates have been specified, layout information cannot be produced.
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2019 Innovyze

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 900 S1 184.300 179.500 3.900 Open Manhole 2400
1.001 o 150 S2 181.500 179.300 2.050 Open Manhole 2400

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 36.000 180.0 S2 181.500 179.300 1.300 Open Manhole 2400
1.001 8.200 8.6 EXG 179.700 178.350 1.200 Open Manhole 2400

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.001 EXG 179.700 178.350 0.000 2400 0

Simulation Criteria for Storm

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 1
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) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.300 Storm Duration (mins) 30

Ratio R 0.250



BV Consulting Page 4
8 Westleigh House Fulwood Drive
Denby Dale
Huddersfield
Date 23/08/2021 11:43 Designed by Sarah Griggs
File 1296 SW DRAINAGE.MDX Checked by
Micro Drainage Network 2019.1

Online Controls for Storm
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Hydro-Brake® Optimum Manhole: S2, DS/PN: 1.001, Volume (m³): 31.3

Unit Reference MD-SHE-0091-5000-2050-5000
Design Head (m) 2.050

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

Application Surface
Sump Available Yes
Diameter (mm) 91

Invert Level (m) 179.300
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 2.050 5.0
Flush-Flo™ 0.402 4.1
Kick-Flo® 0.813 3.3

Mean Flow over Head Range - 3.9

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 2.9 1.200 3.9 3.000 6.0 7.000 8.9
0.200 3.8 1.400 4.2 3.500 6.4 7.500 9.2
0.300 4.0 1.600 4.5 4.000 6.8 8.000 9.5
0.400 4.1 1.800 4.7 4.500 7.2 8.500 9.8
0.500 4.0 2.000 4.9 5.000 7.6 9.000 10.0
0.600 3.9 2.200 5.2 5.500 7.9 9.500 10.3
0.800 3.3 2.400 5.4 6.000 8.3
1.000 3.6 2.600 5.6 6.500 8.6
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Storage Structures for Storm

©1982-2019 Innovyze

Cellular Storage Manhole: S2, DS/PN: 1.001

Invert Level (m) 181.100 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)

0.000 130.0 130.0 0.500 0.0 154.8
0.400 130.0 154.8
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 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 1
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 0.250

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.300 Cv (Winter) 0.840

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

DTS Status OFF

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, 30, 100

Climate Change (%) 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)

1.000 S1 60 Winter 1 +0% 30/60 Summer 179.724
1.001 S2 60 Winter 1 +0% 1/15 Summer 179.724

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 -0.676 0.000 0.01 5.7 OK
1.001 S2 0.274 0.000 0.08 4.1 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 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 1
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 0.250

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.300 Cv (Winter) 0.840

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

DTS Status OFF

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, 30, 100

Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm
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Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 S1 120 Winter 30 +0% 30/60 Summer 181.101
1.001 S2 120 Winter 30 +0% 1/15 Summer 181.101
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(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 0.701 0.000 0.01 8.7 SURCHARGED
1.001 S2 1.651 0.000 0.09 4.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 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 1
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 0.250

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.300 Cv (Winter) 0.840

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

DTS Status OFF

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, 30, 100

Climate Change (%) 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)

1.000 S1 180 Winter 100 +40% 30/60 Summer 181.490
1.001 S2 180 Winter 100 +40% 1/15 Summer 181.490
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Overflow
(l/s)
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Exceeded

1.000 S1 1.090 0.000 0.01 15.0 SURCHARGED
1.001 S2 2.040 0.000 0.10 5.2 FLOOD RISK


