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1.0 Introduction 

1.1 Scope 

Hexa have been appointed by GSS Architecture Ltd to produce a Flood Risk Assessment (FRA) 
and Drainage Strategy to support a planning application for the development of the University 
of Huddersfield Site 3 – Former Faith Centre, off Queen Street, Huddersfield, HD1 3BZ. 

1.2 Flood Risk Assessment and Drainage Strategy 

This report will review the sources of flood risk on site, their effect on the development, and 
assess the site’s suitability for the proposed development in line with the government guidance 
relating to development and flood risk. Additionally, the report will assess the site’s existing 
drainage provision and provide a drainage strategy for the proposed development.  

The assessment has been undertaken in accordance with the national requirements for FRAs 
and best practice guidance, including but not limited to the following: 

 National Planning Policy Framework (NPPF) 

 Development and Flood Risk (CIRIA C624) 

 The SuDS Manual (CIRIA C753) 

 Flood Risk Assessments: Climate Change Allowances 2022 

 DEFRA R&D Technical Report W5-074/A/TR/1 Revision D 

 Rainfall Runoff Management for Developments Report – SC030219 

 Calder Catchment Strategic Flood Risk Assessment – Volume I 

 Calder Catchment Strategic Flood Risk Assessment – Volume II (Kirklees Council) 

 

 

 

  



University of Huddersfield Site 3 – Former Faith Centre 
Flood Risk Assessment & Drainage Strategy 
 

2  |  P a g e  
  
 

2.0 Development Site and Location 

2.1 Location 

The site is located to the South East of Huddersfield City Centre off Queen Street, West 
Yorkshire, England, HD1 2SP.  

National Grid Reference: SE 14608 16198 

To the north of the site is part of the existing University (Queen Street Building), and to the south 
by an existing soft landscaping breakout space. To the East of the site is part of the existing 
University (School of Art and Design). The site is bound to the West by Queen Street. 

The approximate site extent and the areas subject to the Planning application is shown in Figure 
2-1. 

 

Figure 2-1 Site location plan showing approximate development boundary 
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2.2 Current Usage 

As outlined in the diagram above, the site was previously occupied by part of the existing 
Huddersfield University Queen's Saint South Annexe and a small private car park. This building 
has been demolished and is now covered with hardcore. The small amount of parking has been 
retained and is still used.  

2.3 Topography and Levels 

The topography of the site has a steady crossfall. The approximate change in elevation is Circa 
1.90m, and this is generally from North-West to South-East. The highest point onsite is along the 
Northern Boundary at (circa 89.90m AOD), the lowest point is along the South-East boundary at 
(circa 88.00m AOD).  

2.4 Watercourses and Water Features 

Huddersfield Broad Canal is the closest Watercourse and is located approximately 100m to the 
East of the site. Further East is the River Colne, located approximately 200m to the East of the 
site and Huddersfield Broad Canal, which flows from South to North. 

2.5 Existing Private Drainage 

The existing drainage only consists of a small surface water drainage network comprising pipes 
and gullies. This private surface water system runs under the current hardcore and eastwards 
to the outfall. This drainage outflows into a 300mm diameter combined public sewer owned by 
Yorkshire Water.  

2.6 Existing Public Sewers 

Yorkshire Water sewer records indicate that a combined water public sewer runs along the 
Eastern boundary from North to South. The diameter of the public combined sewer is shown as 
a 300mm diameter and is to be confirmed via CCTV survey. Based on information available, it is 
assumed that this drainage run flows south to the southern end of Chapel Street. It is then 
directed east to flow under Commercial Street before being picked up by the main sewer in Firth 
Street.  

A Yorkshire Water Asset Map is contained within Appendix A. 

2.7 Site Investigation 

A phase 1 Desk Study was undertaken by Gelo in January 2026, which described the ground 
conditions as:  

The presence of building rubble and hard-standing surfacing on the site a nominal thickness 
(<2m) of made ground deposits, is anticipated to be initially present. 

The bedrock deposits beneath the site are shown to comprise Pennine Lower Coal Measures 
Formation, comprising alternations of mudstone, siltstone, sandstone and coal. No geological 
faults are mapped below the site within the bedrock geology. 
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The conjectured position of the Soft Bed (SB) coal seam is recorded c.200m south of the site 
and dips in a northeastern direction toward the site and is anticipated to be present below the 
site at a shallow depth (<30m). The Soft Bed coal seam is recorded to be 0.60m in thickness in 
this area. Following a review of nearby BGS borehole data, the Soft Bed coal seam is anticipated 
to be present between a depth of c.15m to c.20m below ground level.  

In the phase 1 report, it was recommended that additional testing be undertaken to fully 
understand the geology of the site. It was recommended that a Phase II Ground Investigation be 
completed for the site.  

 

2.8 Groundwater Sources 

When reviewing the Calder Catchment Strategic Flood Risk Assessment – Volume II (Kirklees 
Council SFRA), the area which encompasses the site is potentially susceptible to groundwater 
flooding. This SFRA is deemed as a moderate risk of groundwater flooding within the site, which 
is shown as 50% - 75% chance.  See Figure 2-2 below.  

 

 

Figure 2-2 Calder Catchment Strategic Flood Risk Assessment – Volume II (Kirklees Council) 
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2.9 Flood Zone 

An initial observation of the Environment Agency’s Flood Map for Planning shows the site is 
located within Flood Zone 1, indicating a low probability of flooding. National Planning Policy 
Guidance Table 1: Flood Zones advises that Flood Zone 1 Low Probability comprises land having 
a less than 0.1% annual probability of flooding from rivers or the sea. Further assessment is made 
later in this report. 

2.10 Strategic Flood Risk Assessment 

The documents mentioned below have been reviewed when assessing historical flooding, local 
flood risk sources and flood risk in the future: -  

 Calder Catchment Strategic Flood Risk Assessment – Volume I 

 Calder Catchment Strategic Flood Risk Assessment – Volume II (Kirklees Council) 

The above documents do not indicate any historical flooding events within the site boundary or 
state that the site will be at risk of flooding in the future due to climate change. 

Yorkshire Water information does not include any records of public sewer flooding within the 
site boundary. 

The above information is reviewed further and expanded upon in Section 6.0. 
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3.0 Development Proposals 

3.1 Development Summary 

The proposed development will comprise an extension of the hardstanding for parking, with 
vehicles up to 7.5 tons using the proposed turning circle. Additionally, an outside amenity space 
will be developed to the South of the proposed carpark, which will include soft landscaping and 
footways.  

The proposed total site boundary covers an area of approximately 0.210 hectares and is 
predominantly a mixture of hard standing and soft landscaping.  

The proposed site plan can be found in Appendix B. 

3.2 Vulnerability 

The NPPF guidance specifies five categories of developments based on their perceived 
vulnerability to flood risk. These categories are as follows:  

 Essential infrastructure  
 Highly vulnerable 
 More vulnerable 
 Less vulnerable 
 Water-compatible 

 

Car parking developments fall under the ‘Less vulnerable’ category. The NPPF guidance provides 
guidance based on the flood risk vulnerability in specific flood zones. Table 3-1 below 
summarises this compatibility assessment. 

Table 3-1 NPPF guidance on Flood Zone and flood risk vulnerability compatibility 

Flood Zone 

Flood Risk Vulnerability Classification 

Essential 
Infrastructure 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Water 
Compatible 

Zone 1      

Zone 2  
Exception Test 

required    

Zone 3a 
Exception Test 

required*  
Exception Test 

required   

Zone 3b 
Exception Test 

required**    ** 

Key: 

 Development is appropriate. 

 Development is unsuitable and should not be permitted. 

* Within Flood Zone 3a, essential infrastructure should be designed and constructed to ensure it 
remains operational and safe during flood events. 
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** Within Flood Zone 3b, essential infrastructure should be designed and constructed with the same 
objective in mind as Flood Zone 3a, with the additional aim that it must also cause no net losses in 
floodplain storage and must not interfere with water flow or aggravate flood risk elsewhere in the 
catchment. 

Notes: 

1. This table does not show the application of the Sequential Test, which should be applied first to 
guide development to Flood Zone 1, then Zone 2, and then Zone 3; nor does it reflect the need to 
avoid flood risk from sources other than rivers and the sea. 

2. The Sequential and Exception Tests do not need to be applied to minor developments and 
changes of use, except for a change of use to a caravan, camping or chalet site, or to a mobile 
home or park home site. 

3. Some developments may contain different elements of vulnerability and the highest vulnerability 
category should be used unless the development is considered in its component parts. 

3.3 Estimated Lifecycle of Development 

For the purposes of the Flood Risk Assessment, the development will be assessed against a 75 
year lifetime, as per the government's guidance on Flood Risk and Coastal Change guidance for 
non-residential development 

3.4 Consultation with Flood Risk and Drainage Consultees 

At this stage, no correspondence has been undertaken with the LLFA. This section will be 
updated.  
 

 

4.0 Sequential Test 

Initial observation of the Environment Agency’s Flood Map for Planning and Surface Water flood 
maps and the City of Bradford Metropolitan District Council Strategic Flood Risk Assessment all 
show the site to be at low risk. On this basis it is considered that there is no requirement for 
Sequential Testing.   
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5.0 Climate Change 

On the basis that the site at the University of Huddersfield will be designed for a commercial 75-
year lifecycle, the impacts of climate change on the assessed flood risk must be considered. The 
site falls within the Aire and Calder Management Catchment, as per the below Figure 5-1. 

 

Figure 5-1 Environment Agency Climate Change Allowance Map 
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6.0 Site Specific Flood Risk 

6.1 Environment Agency Flood Map for Planning 

Based on the review of the Environment Agency’s website, the site has been identified as lying 
entirely within Flood Zone 1, that is, land assessed as having less than 1 in 1,000 annual 
probabilities of river or sea flooding (<0.1%).  

 

Figure 6-1 Flood Map for Planning 
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6.2 Environment Agency Surface Water Flood Risk Mapping 

The EA ‘Flood Risk from Surface Water’ map shown in Figure 3-2 indicates that the risk of surface 
water flooding in the area of the proposed development is low. The map shows some risk of 
localised surface water flooding to the North wider University site. This appears to be associated 
with surface water being trapped within the lower-lying areas and topography of the wider area.  

As shown in Figure 3-2 where our proposed development is situated, the risk of surface water 
flooding on the site is concluded to be low. 

 

 

Figure 6-2 EA Surface water flooding map 

 

6.3 Kirklees Council Flood Risk Information 

A typical assumption based on the site being less than 1ha and located within Flood Zone 1 is 
that it would not require a Flood Risk Assessment. However, a review of recent planning history 
for the wider site (Kirklees Planning Application Number 2013/92907) has highlighted the 
requirement for a Flood Risk Assessment and detailed drainage strategy for the discharge of 
conditions. 

A review of the documentation listed within Section 2.10 has also been undertaken to assess any 
records of historical flooding, review local flood risk sources and assess flood risk in the future: 

A review of Calder Catchment Strategic Flood Risk Assessment Vol 1 and 2 (SFRA) confirms that 
the site is not projected to face significant flood risk in the future.  
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Considering the above and flood mitigation measures, the risk of flooding in the future has been 
classified as low. 

The mitigation to this flooding is considered and addressed further Section 6.7 and Section 7.0. 

6.4 Flooding from Other Sources 

Due to the site's location and elevation level, the risk of flooding arising from sewers is 
considered to be low.  

According to the DEFRA groundwater vulnerability map, the location of the proposed site is 
identified as having a 50% - 75% chance of groundwater flooding as noted within Section 2.8 of 
this assessment. However, the SFRA and the EA do not have any past records of the site 
undergoing groundwater flooding. In addition, large areas of the site are currently paved, with 
further increases in hardstanding proposed. On this basis, the risk of groundwater flooding is 
considered to be low. 

The risk of reservoir flooding has been determined as unlikely in this area.  

 

6.5 Flood Risk Summary 

Following the review of available flood information, the following can therefore be summarised 

in terms of flood risk:   

River Flood Risk LOW 

Surface Water Flood Risk LOW 

Reservoir Flood Risk LOW 

Existing Drainage Flood Risk LOW 

New Drainage Flood Risk LOW 

Groundwater Flood Risk LOW 

Risk from Climate Change LOW 

Residual (Lifecycle) Primary River Flood Risk LOW 
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6.6 Flood Mitigation 

The drainage system proposed as part of this development will further reduce the risk of surface 
water flooding. The drainage scheme for the site will be designed to accommodate a 1-in-100-
year storm event, with a 45% allowance for climate change, thereby ensuring robust protection 
against increased rainfall intensity. This approach will provide a standard protection level but will 
also aim to deliver a betterment to the existing system, reducing flood risk to both the site and 
adjacent properties. 

The discharge rate from the site will be restricted to a 50% betterment in existing discharge rate, 
to restrict flows as closely as possible to the natural (greenfield) runoff rate, with any excess 
water effectively attenuated on-site to prevent downstream flooding. The use of SuDS features 
will help to slow down water movement across the site, manage runoff sustainably, and 
contribute to enhanced water quality before any discharge into the surrounding network. 

 

7.0 Surface Water Management 

7.1 Existing Drainage 

The existing site is currently drained by a combined sewer located within hardstanding to the 
East of the boundary. This public combined sewer flows from North to South.  

The topographical and utility survey included at Appendix C indicates that the entire site 
currently discharges via the single outfall to the East. This is assumed to discharge into the public 
combined sewer, subject to confirmatory CCTV survey. The existing positively drained area 
totals 0.177 Ha. Using the Wallingford Modified Rational Method the existing discharge rate is 
calculated as 25.8l/s. 

7.2 Drainage Proposals & Discharge 

In order to calculate the proposed development discharge rate, we have reviewed the positively 
drained areas to determine an allowable discharge rate. As the site is currently drained, we have 
used the brownfield runoff rate noted above and applied a 50% betterment. Refer to Appendix 
E for the hydraulic calculations.  

The site will therefore aim to achieve a total allowable discharge rate of 12.9l/s.  

7.3 NPPG SuDS Hierarchy 

The National Planning Practice Guidance (NPPG) sets out the drainage hierarchy for all 
developments with the aim of any development to provide a system designed to the highest step 
first before continuing to the next lower step as required.  The hierarchy, in order is to drain:   

• Via infiltration (into the ground)   

• To a surface water body  

• To a surface water sewer or highway drainage system  

• To a combined sewer.  
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Below we explain how the hierarchical approach has been assessed in relation to the 
development: 

7.3.1 Infiltration (into the ground) 

It is expected that infiltration of surface water is unlikely to be feasible due to the proximity to 
the River Colne, the potential for high groundwater, and the existing discharge method. Although 
unlikely, infiltration testing may be needed at detailed design to confirm suitability.  

7.3.2 To a surface water body 

The closest watercourse to the site is the River Colne, which is approximately 200m to the East 
of the boundary. Therefore, there are no available watercourses within a reasonable vicinity of 
the site, without significant crossing of 3rd party land. This method of surface water disposal has 
been assessed as unsuitable.  

7.3.3 To a surface water sewer or highway Drain 

As there are no existing surface water sewers in the vicinity of the site, a connection to this 
receptor will not be viable.  

7.3.4 To a Combined Sewer 

An existing public combined water sewer currently runs through hardstanding areas to the East 
of the site. This sewer serves as an existing outfall to the existing drainage network. Therefore, 
this is considered the most viable option of discharge. 

7.4 Sustainable Drainage Systems 

The proposed development works comprise an area of 0.177ha. The proposed discharge rate is 
12.9/s. A 45% climate change allowance within the 1 in 100 year storm has been allowed for, as 
per best practice guidance.  

The volume of below-ground storage required to balance the surface water run-off from the 
proposed impermeable area with a discharge rate as stated above is approximately 105m3. The 
storage is proposed to be provided in a combination of the proposed drainage network, 
permeable paving and a geocellular attenuation tank.  

Rain gardens have been proposed as part of the surface water drainage network. This will allow 
for some of the carriageway/ parking area to be taken. A Class 1 bypass separator has also been 
designed into the drainage to take the remaining areas tracked by vehicles.  

The contractor is responsible for obtaining approvals from Yorkshire Water (i.e. S106).   
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7.5 Source Control 

Source Control is described within the SuDS Management train by the LLFA as:  

“Control of runoff at or very near its source (e.g., the use of permeable/infiltrating drainage or 

green roofs)”  

7.6 Site Control 

Site Control is described within the SuDS Management train by the LLFA as:  

“management of runoff from specific site sections (e.g., routing water from roofs and car parks 
to infiltration or using swales to transport water through the site allowing infiltration and 
evaporation)”  

Where possible, areas of hard standing will drain to areas of soft landscaping, filter drains and 
permeable surfaces. The SuDS used on-site are shown on the drainage layout in Appendix D.  

7.7 Surface Water Quality 

The water quality treatment train has been determined based on CIRIA 753 The SuDS Manual. 
The appraisal of the potential development characteristics and relevant SuDS components is 
presented below, demonstrating that the relevant indices can be met through the use of the 
SuDS Management Train. 

Minimum water quality management requirements for discharges to receiving 
surface waters and groundwater (The SuDS Manual, 2015, Table 4.3) 

Land use Pollution 
hazard level 

Requirement for discharge to 
surface waters and groundwater 

Individual property 
driveways and hardstanding 

Low Simple index approach 

Steps in the simple index approach (The SuDS Manual, 2015, Box 26.2): 

1. Allocate suitable pollution hazard indices for the proposed land use. 
2. Select SuDS with a total pollution mitigation index that equals or exceeds the 

pollution hazard index. 
3. Where the discharge is to protected surface waters or groundwater, consider the 

need for a more precautionary approach. 

Where the mitigation index of an individual component is insufficient, two components 
(or more) in series will be required: 

 Total SuDs mitigation index = mitigation index 1 + 0.5 * mitigation index 2 etc. 

A factor of 0.5 is used to account for the reduced performance of secondary or tertiary 
components where the discharge is of already reduced inflow concentrations to 
protected waters. 

Pollution hazard indices for different land use classifications (The SuDS Manual, 
2015, Table 26.3) 

Land use Pollution 
hazard level 

Total 
suspended 
solids TSS 

Metals Hydrocarbons 
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Parking Low 0.5 0.4 0.4 

Indicative SuDS mitigation indices for discharges to surface water (SuDS Manual, 
2015, Table 26.4) 

Type of SuDS component TSS Metals Hydrocarbons 

Bioretention rain gardens & tree pits 0.8 0.8 0.8 

Filter drains 0.4 0.4 0.4 

Bypass petrol interceptor  0.8 0.6 0.7 

 

The above demonstrates that there is sufficient scope to provide the required mitigation against 
potential pollution. 

 

 

 

8.0 Occupants and Users of the Development (Access & Egress) 

8.1 Flood Warnings 

It is an important consideration of a Flood Risk Assessment to consider access and egress 
arrangements for the occupants and users of the development, should they encounter major 
flooding as outlined within this flood risk assessment, occurring within the development lifecycle. 
It should be noted that the development is not in an area covered by the Environment Agency 
Flood Warnings.  

8.2 Access and Egress 

There are areas of low flood risk around the site, and the site is assessed to be at a low flood 
risk, so the risk of impacts to access and egress is low. It should be noted that the drainage 
system is designed for events up to a 1 in 100-year event plus 45% climate change. 

 

 

9.0 Exception Test 

As per the Environment Agency Map for Rivers and Flooding, the site is in Flood Zone 1 and 
therefore an Exception Test is not required. 
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10.0 Residual Risk 

A Flood Risk Assessment should consider the residual risk to a proposed development for its 
intended lifecycle. In this case, with the master plan consisting of non-residential development, 
a 75 year lifecycle is assumed.  

The detailed assessment of predicted extreme 1 in 100-year plus climate change flood extents 
mitigation, and displacement assessment provided shows the site will be safe and not increase 
risk to others for its intended lifecycle. The residual risk is therefore considered LOW.  

 

 

11.0 Flood Risk Assessment Credentials  

This Flood Risk Assessment has been undertaken by Hexa Civil Engineering team, who have 
extensive combined experience of civil engineering and flood risk assessment preparation. This 
Flood Risk Assessment has been carried out following the general requirements of the NPPF.  

 

 

12.0 Summary 

Environment Agency Flood Map for Planning shows the site to be located fully within Flood Zone 
1, representing low flood risk. Surface water flood risk has been assessed, and the risk is 
identified generally as low. However, consideration of doorway and external paving levels will be 
needed to provide a high level of mitigation against the most extreme surface water flood event.   

Reservoir flooding has also been assessed, and the site is considered to be at low risk from all 
other sources. Risk from climate change and long-term residual risk has been assessed against 
the proposed lifecycle, and risk is considered very low. The risk of groundwater flooding has 
been found to be between 50%-75%, giving a moderate groundwater flood risk status. However, 
the SFRA and the EA do not have any past records of the site undergoing groundwater flooding. 

The proposed drainage has been designed to ensure that any flooding is mitigated up to the 100 
year + 45% climate change, and any flooding that occurs on this storm event can be controlled 
onsite. This will ultimately be discharged into a combined public sewer East of the site owned by 
Yorkshire Water.  

The drainage strategy employs a sustainable approach, integrating features to control peak flow 
rates, manage runoff, and improve water quality. By managing water close to the source and 
slowing its movement across the site, the strategy aims to reduce pressure on the downstream 
drainage network. 

 On-site storage will be provided via permeable paving, bio-retention systems, and a geocellular 
attenuation tank to attenuate excess water during heavy rainfall. The above flood mitigation 
recommendations and surface water drainage strategy meet requirements and create a 
sustainable, long-term solution that effectively addresses flood risk in the present and future. 



University of Huddersfield Site 3 – Former Faith Centre 
Flood Risk Assessment & Drainage Strategy 
 

17  |  P a g e  
  
 

13.0 Appendices 

Appendix A – Yorkshire Water Asset Map 

Appendix B – Proposed Site Plan 

Appendix C – Topographical and Utility Survey 

Appendix D – Proposed Drainage Layout 

Appendix E – Flow Calculation  
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Appendix A – Yorkshire Water Asset Map 
  



Water 
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www.yorkshirewater.co.uk 
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Appendix D – Proposed Drainage Layout 
  





University of Huddersfield Site 3 – Former Faith Centre 
Flood Risk Assessment & Drainage Strategy 
 

 
 

Appendix E – Flow Calculation  

 



Hexa ConsulƟng Limited File: 700324-HEX-XX-XX-M-C-9200-P01_Proposed SW Drainage Model.pfd
Network: Storm Network
Sam McGill
18/02/2026

Page 1

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
100
0
England and Wales
19.000
0.310
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

SW RE 01
SW MH 01
SW RE 02
SW MH 02
SW RE 03
SW MH 03
TANK IN 1
OUTLET BOX
SW MH 05
TANK IN 2
TANK OUT
SW MH 06
EX SW

0.027
0.007
0.022

0.029

0.083

5.00
5.00
5.00

5.00

5.00

79.360
79.760
79.150
79.100
78.750
79.520
79.520
78.730
78.900
78.950
78.900
78.460
78.170

450
450
450
450
450

1050
1

450
1200

1

1800
675

414604.882
414609.593
414612.227
414621.974
414638.970
414624.533
414624.868
414645.878
414639.697
414640.467
414646.125
414649.851
414653.446

416186.380
416193.981
416182.137
416182.793
416182.078
416191.463
416192.656
416183.742
416185.571
416188.378
416187.576
416182.382
416181.025

0.600
1.089
0.600
0.648
0.600
2.080
3.067
1.184
1.418
2.529
2.490
2.526
2.620

78.760
78.671
78.550
78.452
78.150
77.440
76.453
77.546
77.482
76.421
76.410
75.934
75.550
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 SW RE 01 SW MH 01 8.943 0.600 78.760 78.671 0.089 100.0 150 5.15 50.0

1.000 1.005 17.8 4.9 0.450 0.939 0.027 0.0 54 0.858

1.001 SW MH 01 SW MH 03 15.151 0.600 78.671 78.519 0.152 100.0 150 5.40 50.0

1.001 1.005 17.8 6.1 0.939 0.851 0.034 0.0 61 0.912

2.000 SW RE 02 SW MH 02 9.769 0.600 78.550 78.452 0.098 100.0 150 5.16 50.0

2.000 1.005 17.8 4.0 0.450 0.498 0.022 0.0 48 0.813

2.001 SW MH 02 SW MH 03 9.040 0.600 78.452 78.362 0.090 100.0 150 5.31 50.0

2.001 1.005 17.8 4.0 0.498 1.008 0.022 0.0 48 0.813

3.000 SW RE 03 SW MH 03 17.219 0.600 78.150 77.440 0.710 24.3 225 5.11 50.0

3.000 2.667 106.1 5.2 0.375 1.855 0.029 0.0 34 1.399

1.002 SW MH 03 TANK IN 1 1.239 0.600 77.440 77.428 0.012 103.3 255 5.41 50.0

1.002 1.394 71.2 15.4 1.825 1.837 0.085 0.0 80 1.118

T1 TANK IN 1 TANK IN 2 16.175 0.600 76.453 76.421 0.032 500.0 225 5.88 50.0

T1 0.578 23.0 15.4 2.842 2.304 0.085 0.0 135 0.619

4.000 OUTLET BOX SW MH 05 6.446 0.600 77.546 77.482 0.064 100.0 225 5.08 50.0

4.000 1.307 52.0 15.0 0.959 1.193 0.083 0.0 82 1.131

4.001 SW MH 05 TANK IN 2 2.911 0.600 77.482 77.396 0.086 33.8 225 5.10 50.0

4.001 2.256 89.7 15.0 1.193 1.329 0.083 0.0 62 1.685

T2 TANK IN 2 TANK OUT 5.715 0.600 76.421 76.410 0.011 500.0 225 6.05 50.0

T2 0.578 23.0 30.4 2.304 2.265 0.168 0.0 225 0.589

1.003 TANK OUT SW MH 06 6.392 0.600 76.410 75.934 0.476 13.4 225 6.08 50.0

1.003 3.589 142.7 30.4 2.265 2.301 0.168 0.0 70 2.861

1.004 SW MH 06 EX SW 3.843 0.600 75.934 75.550 0.384 10.0 150 6.10 50.0

1.004 3.204 56.6 30.4 2.376 2.470 0.168 0.0 78 3.259
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 8.943 100.0 150 Circular 79.360 78.760 0.450 79.760 78.671 0.939

1.000 SW RE 01 450 Manhole Adoptable SW MH 01 450 Manhole Adoptable

1.001 15.151 100.0 150 Circular 79.760 78.671 0.939 79.520 78.519 0.851

1.001 SW MH 01 450 Manhole Adoptable SW MH 03 1050 Manhole Adoptable

2.000 9.769 100.0 150 Circular 79.150 78.550 0.450 79.100 78.452 0.498

2.000 SW RE 02 450 Manhole Adoptable SW MH 02 450 Manhole Adoptable

2.001 9.040 100.0 150 Circular 79.100 78.452 0.498 79.520 78.362 1.008

2.001 SW MH 02 450 Manhole Adoptable SW MH 03 1050 Manhole Adoptable

3.000 17.219 24.3 225 Circular 78.750 78.150 0.375 79.520 77.440 1.855

3.000 SW RE 03 450 Manhole Adoptable SW MH 03 1050 Manhole Adoptable

1.002 1.239 103.3 255 Circular 79.520 77.440 1.825 79.520 77.428 1.837

1.002 SW MH 03 1050 Manhole Adoptable TANK IN 1 1 Manhole Adoptable

T1 16.175 500.0 225 Circular 79.520 76.453 2.842 78.950 76.421 2.304

T1 TANK IN 1 1 Manhole Adoptable TANK IN 2 1 Manhole Adoptable

4.000 6.446 100.0 225 Circular 78.730 77.546 0.959 78.900 77.482 1.193

4.000 OUTLET BOX 450 Manhole Adoptable SW MH 05 1200 Manhole Adoptable

4.001 2.911 33.8 225 Circular 78.900 77.482 1.193 78.950 77.396 1.329

4.001 SW MH 05 1200 Manhole Adoptable TANK IN 2 1 Manhole Adoptable

T2 5.715 500.0 225 Circular 78.950 76.421 2.304 78.900 76.410 2.265

T2 TANK IN 2 1 Manhole Adoptable TANK OUT JuncƟon

1.003 6.392 13.4 225 Circular 78.900 76.410 2.265 78.460 75.934 2.301

1.003 TANK OUT JuncƟon SW MH 06 1800 Manhole Adoptable

1.004 3.843 10.0 150 Circular 78.460 75.934 2.376 78.170 75.550 2.470

1.004 SW MH 06 1800 Manhole Adoptable EX SW 675 Manhole Adoptable
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SW RE 01

SW MH 01

SW RE 02

SW MH 02

SW RE 03

SW MH 03

TANK IN 1

OUTLET BOX

414604.882

414609.593

414612.227

414621.974

414638.970

414624.533

414624.868

414645.878

416186.380

416193.981

416182.137

416182.793

416182.078

416191.463

416192.656

416183.742

79.360

79.760

79.150

79.100

78.750

79.520

79.520

78.730

0.600

1.089

0.600

0.648

0.600

2.080

3.067

1.184

450

450

450

450

450

1050

1

450

0

1

0

0

1

0

0

1
2

3

0

1

0

0

0
1

0

0
1

0

0
1
2
3
0
1

0

0

1.000
1.000

1.001

2.000
2.000

2.001

3.000
3.000
2.001
1.001
1.002
1.002

T1

4.000

78.760
78.671

78.671

78.550
78.452

78.452

78.150
77.440
78.362
78.519
77.440
77.428

76.453

77.546

150
150

150

150
150

150

225
225
150
150
255
255

225

225
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SW MH 05

TANK IN 2

TANK OUT

SW MH 06

EX SW

414639.697

414640.467

414646.125

414649.851

414653.446

416185.571

416188.378

416187.576

416182.382

416181.025

78.900

78.950

78.900

78.460

78.170

1.418

2.529

2.490

2.526

2.620

1200

1

1800

675

1

0

1

2
0

1

0

1

0

1

1

0
1
2

0
1

0
1

0
1

4.000

4.001
4.001
T1

T2
T2

1.003
1.003

1.004
1.004

77.482

77.482
77.396
76.421

76.421
76.410

76.410
75.934

75.934
75.550

225

225
225
225

225
225

225
225

150
150

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R

FSR
Singular
England and Wales
19.000
0.310

Summer CV
Winter CV

Analysis Speed
Skip Steady State

Drain Down Time (mins)

1.000
1.000
Normal
x
240

AddiƟonal Storage (m³/ha)
StarƟng Level (m)

Check Discharge Rate(s)
Check Discharge Volume

20.0

x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
2

0
0

0
0

0
0

30
100

0
45

0
0

0
0

Node SW MH 06 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
75.934
2.750
12.9

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0138-1290-2750-1290
0.150
1500

Node TANK OUT Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

76.410
54

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 50.0 50.0 1.200 50.0 80.1 1.201 0.0 80.1
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer SW RE 01 10 78.812 0.052 4.2 0.0549 0.0000 OK

15 minute summer SW RE 01 1.000 SW MH 01 4.2 0.718 0.234 0.0518

15 minute summer SW MH 01 10 78.728 0.057 5.3 0.0165 0.0000 OK

15 minute summer SW MH 01 1.001 SW MH 03 5.2 0.857 0.290 0.0914

15 minute summer SW RE 02 10 78.596 0.046 3.4 0.0411 0.0000 OK

15 minute summer SW RE 02 2.000 SW MH 02 3.4 0.736 0.190 0.0449

15 minute summer SW MH 02 10 78.498 0.046 3.4 0.0073 0.0000 OK

15 minute summer SW MH 02 2.001 SW MH 03 3.4 0.753 0.189 0.0403

15 minute summer SW RE 03 10 78.181 0.031 4.5 0.0354 0.0000 OK

15 minute summer SW RE 03 3.000 SW MH 03 4.5 0.673 0.042 0.1519

15 minute summer SW MH 03 11 77.528 0.088 13.0 0.0760 0.0000 OK

15 minute summer SW MH 03 1.002 TANK IN 1 12.9 0.939 0.181 0.0171

15 minute summer TANK IN 1 11 76.592 0.139 12.9 0.0000 0.0000 OK

15 minute summer TANK IN 1 T1 TANK IN 2 13.3 0.498 0.579 0.4403

15 minute summer OUTLET BOX 10 77.629 0.083 12.9 0.1297 0.0000 OK

15 minute summer OUTLET BOX 4.000 SW MH 05 12.8 1.101 0.247 0.0752

15 minute summer SW MH 05 10 77.550 0.068 12.8 0.0765 0.0000 OK

15 minute summer SW MH 05 4.001 TANK IN 2 12.7 1.424 0.142 0.0261

15 minute summer TANK IN 2 11 76.574 0.153 25.8 0.0000 0.0000 OK

15 minute summer TANK IN 2 T2 TANK OUT 28.2 1.615 1.228 0.1060

30 minute summer TANK OUT 23 76.507 0.096 28.9 4.5837 0.0000 OK

30 minute summer TANK OUT 1.003 SW MH 06 28.5 0.945 0.200 0.1791

30 minute summer SW MH 06 21 76.559 0.625 28.5 1.5915 0.0000 SURCHARGED

30 minute summer SW MH 06 1.004 EX SW 11.2 2.300 0.198 0.0188 15.2

30 minute summer EX SW 21 75.595 0.045 11.2 0.0000 0.0000 OK
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer SW RE 01 10 78.820 0.060 5.4 0.0635 0.0000 OK

15 minute summer SW RE 01 1.000 SW MH 01 5.4 0.761 0.302 0.0630

15 minute summer SW MH 01 10 78.737 0.066 6.8 0.0191 0.0000 OK

15 minute summer SW MH 01 1.001 SW MH 03 6.7 0.915 0.375 0.1105

15 minute summer SW RE 02 10 78.603 0.053 4.4 0.0473 0.0000 OK

15 minute summer SW RE 02 2.000 SW MH 02 4.4 0.785 0.246 0.0543

15 minute summer SW MH 02 10 78.505 0.053 4.4 0.0084 0.0000 OK

15 minute summer SW MH 02 2.001 SW MH 03 4.3 0.804 0.243 0.0486

15 minute summer SW RE 03 10 78.186 0.036 5.8 0.0401 0.0000 OK

15 minute summer SW RE 03 3.000 SW MH 03 5.8 0.759 0.054 0.1828

15 minute summer SW MH 03 11 77.541 0.101 16.7 0.0874 0.0000 OK

15 minute summer SW MH 03 1.002 TANK IN 1 16.7 1.005 0.234 0.0205

15 minute summer TANK IN 1 10 76.619 0.166 16.7 0.0000 0.0000 OK

15 minute summer TANK IN 1 T1 TANK IN 2 16.6 0.542 0.722 0.5232

15 minute summer OUTLET BOX 10 77.642 0.096 16.7 0.1503 0.0000 OK

15 minute summer OUTLET BOX 4.000 SW MH 05 16.6 1.164 0.319 0.0921

15 minute summer SW MH 05 10 77.561 0.079 16.6 0.0890 0.0000 OK

15 minute summer SW MH 05 4.001 TANK IN 2 16.5 1.514 0.184 0.0318

15 minute summer TANK IN 2 10 76.597 0.176 33.1 0.0000 0.0000 OK

15 minute summer TANK IN 2 T2 TANK OUT 36.5 1.898 1.588 0.1413

30 minute summer TANK OUT 23 76.560 0.150 35.8 7.1226 0.0000 OK

30 minute summer TANK OUT 1.003 SW MH 06 29.5 0.983 0.207 0.2169

30 minute winter SW MH 06 24 76.589 0.655 30.2 1.6659 0.0000 SURCHARGED

30 minute winter SW MH 06 1.004 EX SW 11.2 2.300 0.198 0.0188 19.7

30 minute winter EX SW 24 75.595 0.045 11.2 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer SW RE 01 10 78.851 0.091 10.3 0.0959 0.0000 OK

15 minute summer SW RE 01 1.000 SW MH 01 10.2 0.865 0.575 0.1055

15 minute summer SW MH 01 10 78.771 0.100 12.9 0.0288 0.0000 OK

15 minute summer SW MH 01 1.001 SW MH 03 12.7 1.061 0.715 0.1818

15 minute summer SW RE 02 10 78.627 0.077 8.4 0.0691 0.0000 OK

15 minute summer SW RE 02 2.000 SW MH 02 8.3 0.910 0.469 0.0895

15 minute summer SW MH 02 10 78.529 0.077 8.3 0.0123 0.0000 OK

15 minute summer SW MH 02 2.001 SW MH 03 8.2 0.945 0.465 0.0789

15 minute summer SW RE 03 10 78.199 0.049 11.1 0.0550 0.0000 OK

15 minute summer SW RE 03 3.000 SW MH 03 11.0 0.847 0.104 0.2885

15 minute summer SW MH 03 10 77.586 0.146 32.0 0.1261 0.0000 OK

15 minute summer SW MH 03 1.002 TANK IN 1 31.7 1.194 0.446 0.0329

30 minute summer TANK IN 1 20 76.836 0.383 30.2 0.0000 0.0000 SURCHARGED

30 minute summer TANK IN 1 T1 TANK IN 2 29.5 0.742 1.284 0.6433

15 minute summer OUTLET BOX 10 77.689 0.143 31.7 0.2227 0.0000 OK

15 minute summer OUTLET BOX 4.000 SW MH 05 31.5 1.331 0.606 0.1525

15 minute summer SW MH 05 10 77.599 0.117 31.5 0.1320 0.0000 OK

15 minute summer SW MH 05 4.001 TANK IN 2 31.4 1.749 0.350 0.0523

60 minute summer TANK IN 2 43 76.829 0.408 45.8 0.0000 0.0000 SURCHARGED

60 minute summer TANK IN 2 T2 TANK OUT 45.2 1.541 1.969 0.2273

60 minute summer TANK OUT 44 76.825 0.415 45.2 19.7339 0.0000 SURCHARGED

60 minute summer TANK OUT 1.003 SW MH 06 31.9 1.032 0.223 0.2542

60 minute summer SW MH 06 44 76.822 0.888 31.9 2.2587 0.0000 SURCHARGED

60 minute summer SW MH 06 1.004 EX SW 11.2 2.300 0.198 0.0188 49.0

240 minute summer EX SW 124 75.595 0.045 11.2 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer SW RE 01 11 79.085 0.325 19.3 0.3438 0.0000 FLOOD RISK

15 minute summer SW RE 01 1.000 SW MH 01 18.4 1.043 1.035 0.1574

15 minute summer SW MH 01 11 78.954 0.283 23.2 0.0816 0.0000 SURCHARGED

15 minute summer SW MH 01 1.001 SW MH 03 23.1 1.312 1.300 0.2603

15 minute summer SW RE 02 10 78.674 0.124 15.7 0.1104 0.0000 OK

15 minute summer SW RE 02 2.000 SW MH 02 15.5 1.014 0.876 0.1498

15 minute summer SW MH 02 10 78.572 0.120 15.5 0.0191 0.0000 OK

15 minute summer SW MH 02 2.001 SW MH 03 15.4 1.075 0.867 0.1295

15 minute summer SW RE 03 10 78.217 0.067 20.7 0.0754 0.0000 OK

15 minute summer SW RE 03 3.000 SW MH 03 20.6 0.880 0.194 0.4210

15 minute summer SW MH 03 11 77.656 0.216 58.3 0.1867 0.0000 OK

15 minute summer SW MH 03 1.002 TANK IN 1 58.4 1.400 0.820 0.0513

30 minute summer TANK IN 1 19 77.574 1.121 56.1 0.0000 0.0000 SURCHARGED

30 minute summer TANK IN 1 T1 TANK IN 2 53.7 1.350 2.337 0.6433

15 minute summer OUTLET BOX 10 77.817 0.271 59.3 0.4237 0.0000 SURCHARGED

15 minute summer OUTLET BOX 4.000 SW MH 05 58.8 1.506 1.131 0.2380

15 minute summer SW MH 05 10 77.662 0.180 58.8 0.2037 0.0000 OK

15 minute summer SW MH 05 4.001 TANK IN 2 58.5 1.995 0.652 0.0847

60 minute winter TANK IN 2 60 77.588 1.167 62.8 0.0000 0.0000 SURCHARGED

60 minute winter TANK IN 2 T2 TANK OUT 61.8 1.553 2.687 0.2273

60 minute winter TANK OUT 58 77.546 1.136 61.8 53.9572 0.0000 SURCHARGED

60 minute winter TANK OUT 1.003 SW MH 06 30.7 1.154 0.215 0.2542

120 minute summer SW MH 06 92 77.543 1.609 28.0 4.0957 0.0000 SURCHARGED

120 minute summer SW MH 06 1.004 EX SW 11.2 2.300 0.198 0.0188 118.2

600 minute winter EX SW 345 75.595 0.045 11.2 0.0000 0.0000 OK


