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1 INTRODUCTION 

1.1 Cambria Consulting Ltd has been commissioned by Cartrefi Go Ltd, to provide a Drainage 

Strategy Report in support of a planning application for a development of 43 affordable homes 

with associated parking and public open space at Wynnstay Technology Park, Wrexham.  

1.2 As a result of the enactment of Schedule 3 of the Flood Water Management Act 2010 by 

Welsh Government, the development will require Sustainable Drainage (SuDs) Approval as 

well as planning approval in order to be constructed. This report has been produced to satisfy 

both approval processes.  

1.3 The objectives of this report are to; 

• Identify suitable outfall locations for the Surface Water and Foul Drainage from the 

development.  

• Establish whether there is sufficient capacity within the Foul sewerage network for the 

development. 

• Produce outline hydraulic calculations to estimate peak development design flows 

and resultant storage / attenuation requirements 

• Consult with the Lead Local Flood Authority and Dwr Cymru Welsh Water regarding 

the proposals. 

• Provide a schematic layout of the proposed foul and surface water drainage 

proposals. 

• Demonstrate compliance with the new National SuDs design standards, specifically 

standards S1-S6.  
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2 SITE LOCATION 

2.1 The development site is located in the Wynnstay Technology Park, Wrexham as indicated in 

Fig 1 below.  National Grid Reference for the site is SJ2945043234. 

2.2 The site is located some 1 kilometre west of Ruabon centre, south of the A539 Ffordd 

Llangollen and east of the Plas Madoc residential area. 

 

Figure 1 - Location Plan 
 

2.3 The site has remained a vacant plot within the wider industrial park. An aerial photograph of 

the site is shown in Figure 2.  

2.4 Historical mapping shows a colliery at the site in the late nineteenth and early twentieth 

centuries. The surrounding industrial units were developed in the 1970s/80s and in March 

1990 an airshaft within the site was grouted and capped. 

2.5 The gross site area (planning application red line) is some 1.7ha. The site is considered 

‘greenfield’ for drainage design purposes. 
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Figure 2 – Aerial Photograph 
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3 EXISTING SITE 

Topography 

3.1 A topographical survey of the site was undertaken by A.R.M Surveys Ltd in October 2019, a 

copy of the survey drawing is included within Appendix A. 

3.2 The survey shows a gentle gradient of approximately 1/40 across the development plateau, 

falling toward the southwest. Ground level across the plateau ranges from to 126.0m AOD at 

the northeast to 123.0 at the southwest. 

3.3 Coal Authority records indicate that the top of the buried cap to the airshaft is at a level of 

121.15m AOD. 

3.4 A steep 1:3 bank forms the northern boundary of the development area. Thick woodland 

strips form the northern and western boundaries of the site.  

 

Ground Conditions 

3.5 No intrusive ground investigation information is available at the time of writing. 

3.6 A preliminary environmental assessment (desk study) indicates that probable ground 

conditions are made ground (mudstone, coal, sandstone) overlying glaciofluvial sands and 

gravels down to approximately 14m bgl.  

3.7 Superficial deposits are designated Unproductive Strata. Bedrock is designated as 

Secondary (A) Aquifer – permeable layers capable of supporting water supplies at a local 

rather than strategic scale. 

3.8 There is potential for ground contamination within the made ground but the risk is considered 

low given the time elapsed since industrial activity at the site and the intervening decades of 

rainfall on the soil.  

3.9 The Soilscapes Viewer (Cranfield University) indicates that the soils at the site are slightly 

acid loamy with slightly impeded drainage. Soilscape categorises soils in the wider locality 

but still in relatively close proximity to the site as ranging from impeded drainage to freely 

draining. These indicative soil category areas are shown on the Existing Site Plan in 

Appendix B. 

3.10 Until intrusive ground investigation and soakaway testing programme is completed it is not 

possible to ascertain with any degree of certainty whether or not infiltration will be a viable 

method of surface water drainage disposal at this site. 
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Drainage Infrastructure 

3.11 Local authority and Welsh Water drainage record plans are included in Appendix C.  

3.12 The Council record shows a culverted watercourse running within the site in the wooded strip 

close to the western boundary. Upstream of the site this watercourse is open, becoming 

culverted prior to crossing the A539 Ffordd Llangollen. 

3.13 The Council record also indicates a drain running down the eastern boundary of the site 

where a ditch-line is observed on the ground (see photo, Figure 3). The Council record also 

shows ‘french drain’ land drainage routes around the perimeter of the development plateau, 

which outfall to the culvert at the southwestern corner of the site. 

3.14 The Welsh Water sewer record shows a 225mm combined sewer running down the eastern 

edge of the adjacent Plas Madoc estate. A 225mm surface water sewer is shown in the 

industrial estate road to the south of the development site. It is assumed that this sewer 

collects the road gullys here and outfalls to the culverted watercourse. 

3.15 The culverted watercourse through the site will need to be surveyed to confirm line, level and 

any lateral connections on the site. All other land drains should be surveyed as far as possible 

to establish whether they are interception/cut off drains onsite or conveying flows from 

upstream of the site. 

 

 

Figure 3 – Ditch down eastern site boundary 
  



 Wynnstay Park – Drainage Strategy   

 

 
 
 
CC2052-CAM-ZZ-XX-RP-C-00-0001 P01 DRAINAGE STRATEGY REPORT   
|  March 20                                                                                                                                                         

 
7 

 

4 DEVELOPMENT PROPOSALS 

4.1 The proposed site layout plan, drawing number 18/1786/03 Rev D produced by Sean Caddick 

Architectural is included in Appendix D.  

4.2 Development proposals includes the following; 

• 34 no. 2-3 bed affordable 2-storey homes and 9 no. 1-2 bed affordable bungalows  

• New estate road access off adjacent road down western site boundary 

• 2 POS areas (645sqm and 700sqm). Southern POS area located above the capped shaft. 

d  Realignment of the existing powerhouse car park 

• SuDs infrastructure and landscaping 

 

5 FLOOD RISK 

5.1 The Development Advice Map (DAM) show the site is in Flood Zone A and therefore at little 

risk of flooding from fluvial or tidal sources. An extract of the DAM map is shown in Figure 4. 

 

Figure 4 – Extract from DAM map 

5.2 Surface Water flood mapping shows the site is not at risk of surface water flooding. An extract 

of the surface water flood map is shown in Figure 5. This map does indicate a high risk area 

immediately north of the development site. This is due to the open watercourse becoming 

piped to the north of the site. The map illustrates that should the existing culvert entrance 

north of the site become blocked, the flood flowpath would be along the road west of the site, 
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bypassing the site itself. 

  

Figure 5 – Extract from Surface Water Flood Mapping 

 

5.3 Reservoir flood mapping indicates that the site is not at risk of reservoir flooding. 

5.4 DAM, surface water and reservoir flood maps are included in Appendix E of this report. 
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6 FOUL DRAINAGE 

6.1 The proposed development will served by a S104-adoptable gravity drainage system. No 

pumping requirement is envisaged given the topography and location of the surrounding 

sewer network. 

6.2 A foul connection point to the combined sewer in Plas Madoc is shown. An alternative 

connection point could be to the foul sewer in the road to the south of the site, which would 

avoid crossing the road to the west of the site. DCWW will confirm any restrictions on the 

connection point under a pre-application enquiry.  

6.3 An indicative drainage layout showing spine foul sewers in the estate roads is shown on the 

proposed drainage strategy plan in Appendix G. Should it be agreed that part or all of the 

estate road is designed to be porous, it is likely that any foul sewers in these areas will need 

to run instead in footway or even through back gardens, subject to DCWW’s S104 design 

requirements. 
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7 SURFACE WATER DRAINAGE 

7.1 In October 2018, Welsh Government published the ‘Statutory standards for sustainable 

drainage systems – designing, constructing, operating and maintaining Surface Water 

Drainage Systems’. This standard is now mandatory for new developments with either a 

construction area greater than 100m² or more than 1 dwelling. 

7.2 The principles which underpin the design of surface water management schemes to meet 

the Standards are as follows; 

SuDS schemes should aim to; 

• Manage water on or close to the surface and as close to the source of the runoff as 

possible; 

• Treat rainfall as a valuable natural resource 

• Ensure pollution is prevented at source, rather than relying on the drainage system to 

treat or intercept it; 

• Manage rainfall to help protect people from increased flood risk, and the environment 

from morphological and associated ecological damage resulting from changes in flow 

rates, patterns and sediment movement caused by the development; 

• Take account of likely future pressures on flood risk, the environment and water 

resources such as climate change and urban creep; 

• Use the SuDS Management Train, using drainage components in series across a site 

to achieve a robust surface water management system (rather than using a single 

“end of pipe” feature, such as a pond, the serve the whole development); 

• Maximise the delivery of benefits for amenity and biodiversity; 

• Seek to make the best use of available land through multifunctional usage of public 

spaces and the public realm; 

• Perform safely, reliably and effectively over the design life of the development taking 

into account the need for reasonable levels of maintenance; 

• Avoid the need for pumping where possible; and 

• Be affordable, taking into account both construction and long term maintenance costs 

and the additional environmental and social benefits afforded by the system 

7.3 There are six mandatory standards to be achieved within the National SuDS standards, S1-

S6. The following sections demonstrate compliance with each of these standards. 
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Standard S1 – Surface Water Run-off Destination 

7.4 This standard reviews the disposal routes for surface water run-off. The destinations are split 

into 5 levels with level 1 being the most preferential and level 5 being the least preferred and 

only used in exceptional circumstances.  

Priority Level 1: Surface water runoff is collected for use; 

7.5 Water butts will be fitted to downpipes on all dwellings to encourage reuse and reduce flows 

to the drainage system. 

Priority Level 2: Surface water runoff is infiltrated to ground; 

7.6 Infiltration to underlying soils will be utilized as far as possible across the site subject to the 

results of a soakaway testing programme and groundwater assessment (not yet undertaken).  

7.7 Should infiltration prove fully viable across then site the proposed destination will be direct 

infiltration to subsoil within each individual plot curtilage via porous paving / individual plot 

raingardens, and a porous estate road proposed for adoption by the Highway Authority.  

Priority Level 3: Surface water runoff is discharged to a surface water body; 

7.8 Should infiltration prove unviable or only partially viable then flows will be conveyed to and 

disposed in areas where infiltration is viable as far as practicable. Where this is not 

achievable, attenuated connection will be made to the culverted watercourse on site.  

Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway 

drain, or other drainage system; 

7.9 This destination is not deemed required for this development. 

Priority Level 5: Surface water runoff is discharged to a combined sewer; 

7.10 This destination is not deemed required for this development. 

 

Standard S2 – Surface Water runoff hydraulic control 

Greenfield Run-off Rates 

7.11 The Greenfield Runoff rate for the site has been estimated using HR Wallingford’s Estimation 

Tool on the uksuds.com website. The estimate, calculated using IH124 methodology, gives 

a QBar value of 2.2 l/s/ha. This Greenfield run-off Estimate is included in Appendix F. 

7.12 It is anticipated that all greenfield runoff from the existing site will end up in the culverted 

watercourse, either via existing land drainage on the site, or via road gullys and the storm 

drain in the industrial estate road to the south of the site, as indicated on the Existing Site 

Plan in Appendix B. 

7.13 Offsite runoff rate and volume will reduce to zero if intrusive SI confirms that full infiltration is 

viable. 
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7.14 Should culvert connection be required then discharge will be limited to as close as practicable 

the greenfield rate which is calculated at this site to be 2.2lit/sec/ha.  The communal 

bioretention area shown indicatively in the drainage strategy plan in Appendix G is sized 

assuming a 5 lit/sec discharge rate and a hydrobrake orifice diameter of 105mm to minimise 

risk of blockage.  

7.15 This outline sizing for illustrative purposes only, assumes zero attenuation of flows upstream 

of the bioretention area. In reality, following detailed design, flow will be slowed significantly 

by the upstream suds train devices such that discharge much closer to the greenfield rate 

will be achievable. 

7.16 A series of upstream SuDS train features are proposed for this development, as shown 

indicatively on the plan in Appendix G. These will include: 

• Individual domestic raingardens in each property back garden 

• Swale strips along plot frontages and the northern POS area 

• Bioretention area / Detention basin in the southern POS area to attenuate the balance 

of the flow downstream to greenfield rate, prior to offsite connection  

• Porous paving to all driveways and parking areas 

• Porous estate road (subject to agreement with adopting Authority) 

7.17 A simple network Microdrainage model of the proposed surface water drainage system is 

included in Appendix H. This demonstrates that the southern POS area can accommodate 

a bioretention/detention area with sufficient storage to contain the 100yr+cc critical event with 

outlet rate limited to 5lit/sec.  

7.18 Whilst it is acknowledged that this is higher than the estimated greenfield rate, this simple 

model also assumes no suds train attenuation at all throughout the network. When the 

detailed design is developed, incorporating all raingardens, swale strips and porous paving 

devices throughout the system, the volume requirement of the main bioretention/detention 

area will reduce significantly such that true greenfield attenuation of 2.2x0.624ha = 1.4 lit/sec 

will be achievable. 

Interception of run-off 

7.19 Interception mechanisms will be required to ensure compliance with the requirement of  zero 

runoff for the first 5mm rainfall for 80% of storm events during the summer and 50% in winter.  

7.20 Permeable paving and soft suds (individual plot rain gardens & communal bioretention area 

/ swale strips) will ensure compliance for first 5mm interception. 

Exceedance 

7.21 An exceedance overland flow route plan is included in Appendix I. This shows any 

exceedance flows would travel down the estate roads fronting the properties and down the 
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perimeter land drains to the rear of properties, towards the southern POS area containing the 

bioretention/detention area.  

7.22 The hydrobrake chamber outlet to this area will contain a weir wall which will overtop in 

exceedance / blockage events ensuring flows to the culvert remain below-ground.  

7.23 A new land drain along the southern boundary will intercept flows overtopping the southern 

POS area, again conveying these flows to the culvert. 

7.24 The new southern boundary land drain should not be linked to the existing land drain running 

down the eastern boundary of the site. This existing eastern boundary land drain should be 

left to convey flows as it did pre-development. 

 

Standard S3 – Water Quality 

7.25 A SuDS treatment train will be required to satisfy Standard S3 of the new SuDs design 

standards. This is necessary to prevent negative impacts on the water quality of the 

downstream receiving watercourses and/or drainage systems. 

7.26 The number of treatment levels within the train will be dependent on the type of land use 

proposed and the discharge point.  

7.27 The SuDS train devices proposed (permeable paving, raingardens, swale strips and 

bioretention area) will deliver the requisite cleansing and filtration of runoff for this residential 

(low pollution hazard level) development. 

 

Standard S4 – Amenity 

7.28 The purpose of Standard S4 is ensure the design of SuDS components to ensure that they 

enhance the provision of high quality, attractive public spaces which can provide health and 

wellbeing benefits. 

7.29 Public Open Space plays a prominent role on this development site.  

7.30 Suds train devices throughout the site, both individual plot raingardens in private back 

gardens and larger swale strips and bioretention area in the communal green space, will be 

carefully design to promote aesthetics and public well-being as well as the necessary 

drainage function. 

 

Standard S5 – Biodiversity 

7.31 Standard S5 requires the design of the surface water management system to maximise the 

biodiversity benefits. 

7.32 The soft suds train devices proposed (raingardens, swale strips and bioretention area) will 

be carefully designed with gradients/profiles, planting species and soil properties selected 
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with specialist horticulturist/ecologist input to ensure suitable habitat is delivered to promote 

biodiversity. 

 

Standard S6 – Design of drainage for Construction, Operation and Maintenance 

and Structural Integrity 

7.33 Mandatory adoption by the Suds Approval Body only applies where the SuDs feature serves 

more than 1 property. Should infiltration be viable at this development, SAB-adoptable 

elements will be limited to the communal soft suds areas and any associated conveyance 

pipes/channels. 

7.34 Porous road adoption is envisaged only if underlying ground infiltration is favourable and is 

subject to Highway Authority acceptance of construction details and maintenance plan, 

standards for which are now becoming established across the Welsh Authorities. 

7.35 All areas of the proposed SuDS infrastructure are in accessible areas for ease of 

maintenance. The bioretention / detention basin is accessible by a maintenance vehicle 

which can park in a designated grasscrete space off the end of the estate road. 

7.36 The proposed and existing land drainage around the perimeter of the development should 

be located in an accessible strip behind the rear garden fences. 

7.37 Bioretention area to have bespoke maintenance plan. 

7.38 Other suds devices (porous paving / raingardens in private areas) are low maintenance 

surface/shallow items with established regular maintenance regimes.  

7.39 The SuDs solution has been designed in accordance with the SuDS manual and is generally 

served by shallow SuDs features. There are no inherent safety issues with the proposed 

scheme and any issues will be addressed via designer’s risk assessments during the 

remainder of the design process. 
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8 CONCLUSIONS 

8.1 A surface water drainage strategy based wholly or else as much as practically possible on 

infiltration disposal will be pursued, subject to favourable ground conditions. At the time of 

writing, in the absence of intrusive site investigation and soakaway test results, a strategy of 

attenuated connection to watercourse is presented as the next preferred option. 

8.2 The proposed surface water drainage needs to be restricted to 1.4/s (QBar) to mimic 

greenfield runoff rates. Outline sizing calculations have indicated that this rate will be 

achievable with the proposed layout.  

8.3 Attenuation storage will be provided in the form of individual private raingardens and swale 

strips dispersed throughout the site, porous paving to all driveways and parking areas, and 

the balance of any requisite attenuation volume provided by a bioretention / detention area 

sympathetically integrated into the southern POS area.  

8.4 Permeable pavement construction & raingarden / bioretention areas will improve the water 

quality of surface water run-off.  

8.5 The adoption of a porous estate road is also an option that should be actively pursued with 

the Highway Authority in tandem with the SAB Authority. 

8.6 Proposed foul drainage will connect via gravity to the existing public sewer network.  
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APPENDIX A – Topographical Survey 
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APPENDIX B – Existing Site Plan 
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APPENDIX C – Council & DCWW Drainage Records 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© Crown copyright and database rights 2014. Ordnance Survey 100023429
© Hawlfraint a hawliau cronfa ddata’r Goron 2014. Arolwg Ordnans 100023429

Flood Events to date Symology
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Ordinary Watercourse
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1423

06/02/2020

Scale:   1:

Dwr Cymru Cyfyngedig ('the Company') gives this infirmation as 
to the position of its underground apparatus by way of general 
guidance only and on the strict understanding that it is based on 
the best information available and no warranty as to its 
correctness is relied upon in the event of excavations or other 
works made in the vicinity of the company's apparatus and any 
onus of locating the apparatus before carrying out any 
excavations rests entirely on you. The information which is 
supplied hereby by the company, is done so in accordance with 
statutory requirements of sections 198 and 199 of the Water 
Industry Act 1991 based particular, but without prejudice to be 
generality of that foregoing, it should be noted that the records 
that are available to the company may not disclose the existence 
of a drain sewer or disposal main laid before 1 September 1989, 
or if they do, the particulars thereof including their position 
underground may not be accurate. It must be understood that the 
furnishing of thisinformation is entirely without prejudice to the 
provision of the New Roads and Street Works Act 1991 and the 
company's right to be compensated for any damageto its 
apparatus.

329217,343555

Reproduced from the Ordnance Surveys's 
maps with the permission of the Controller of 
Her Majesty's Stationary Office. Crown 
Copyright. Licence No: WU298565

Whilst every reasonable effort has been taken to correctly 
record the pipe material of DCWW assets, there is a possibility 
that in some cases pipe material (other than Asbestos cement 
or Pitch Fibre) may be found to be asbestos cement (AC) or 
Pitch Fibre (PF) . It is therefore advisable that the possible 
presence of AC or PF pipes be anticipated and considered as 
part of any risk assessment prior to excavation

EXACT LOCATION OF
ALL APPARATUS TO
BE DETERMINED ON

SITE
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APPENDIX D – Proposed Site Layout 
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APPENDIX E – Flood Mapping 
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APPENDIX F – Greenfield Runoff Estimation 
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��	���	����	
���	)�3	�T�	������
	���	�������2�	��
�
����	��
	�
	)�3	�T�	��	������2�	����	5�2�
�
���	���	�
�����
������	��	���������	(����	������
	����	��
��	���	��	��
	�����
��	������2�	����	��	���������	��	
���2	���������
�	������2�������
��WfY	Z'	 gB̀ gBUh i	j	_̂fa�����	2��
����
��	��5���	���	���	���
2�	
��	
��	��	���������
�	�5���	�������2�	�����
�	��
��	��������	��	���������	�����������	��	�
�����	��
��	�
�����kI##DF!#&O	ICDEFF	I%"#' =���
�
 4��
��R 	;�T�<� *�* *�*:	��	:	����	;�T�<� :�+- :�+-:	��	/3	�����	;�T�<� /�+: /�+::	��	:33	����	;�T�<� -�.+ -�.+:	��	*33	�����	;�T�<� )�-: )�-:����	�����
	���	����
���	
���2	
��	2���������	�
����	
���	��5������	��	M�	������2����	���	�5�������	�
	����
��
�������	���	
��	��	
���	
���	��	�
�l��
	
�	
��	mn	�
=�	
����	���	�����
����	����������	�2������
	9	�����	���	��
�	��	��
��	�
	����
��
������T
����?���?�����
������
��	���	�

�

�	����	
���	
���	���	��
���
��	��	2���������	�
����	��
���	���	
��	��	
����	���
�
�	��	
��������������
�	��	
��	
����	��	
���	
����	1�	�������
�	����	��	�����
��	��	M�	������2����9	
��	4�5�������
	62����9	�4M9	M�������

����	��	���	�
���	��2�����
���	���	
��	
��	��	
���	��
�	��	
��	����2�	�������
�����	������
����
���	��	���	������2�	�������

o6� pcBo6�

o6�



 Wynnstay Park – Drainage Strategy   

 

 
 
 
CC2052-CAM-ZZ-XX-RP-C-00-0001 P01 DRAINAGE STRATEGY REPORT 
|  March 20                                                                                                                                                         

 
G 

 

 

 

 

 

 

 

 

 

APPENDIX G – Proposed Drainage Strategy Plan 
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APPENDIX H – Surface Water Drainage Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tulip Engineering Consultancy Ltd Page 1
34 Culfor Road Wynnstay Park
Loughor Wrexham
Swansea, SA4 6TY
Date 05/03/2020 21:52 Designed by GT
File SW NETWORK.MDX Checked by
Innovyze Network 2019.1

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) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.302 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) 1.200

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 0.414 4-8 0.210

Total Area Contributing (ha) = 0.624

Total Pipe Volume (m³) = 21.418

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 23.000 0.500 46.0 0.082 4.00 0.0 0.600 o 300 Pipe/Conduit

2.000 35.000 1.000 35.0 0.055 4.00 0.0 0.600 o 300 Pipe/Conduit

1.001 85.000 1.300 65.4 0.222 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 15.000 0.200 75.0 0.000 0.00 0.0 0.600 o 300 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 4.16 124.000 0.082 0.0 0.0 0.0 2.32 164.3 11.1

2.000 50.00 4.22 124.500 0.055 0.0 0.0 0.0 2.67 188.5 7.4

1.001 50.00 4.95 123.500 0.359 0.0 0.0 0.0 1.95 137.7 48.6
1.002 50.00 5.08 122.200 0.359 0.0 0.0 0.0 1.82 128.5 48.6
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Network Design Table for Storm

©1982-2019 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

3.000 90.000 1.500 60.0 0.265 4.00 0.0 0.600 o 300 Pipe/Conduit
3.001 10.000 0.100 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

1.003 45.000 0.500 90.0 0.000 0.00 0.0 0.600 o 300 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)

3.000 50.00 4.74 124.000 0.265 0.0 0.0 0.0 2.03 143.7 35.9
3.001 50.00 4.84 122.500 0.265 0.0 0.0 0.0 1.57 111.1 35.9

1.003 50.00 5.54 121.500 0.624 0.0 0.0 0.0 1.66 117.2 84.5

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)

1.003 122.500 121.000 0.000 0 0
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Online Controls for Storm

©1982-2019 Innovyze

Hydro-Brake® Optimum Manhole: 7, DS/PN: 1.003, Volume (m³): 3.3

Unit Reference MD-SHE-0105-5000-1000-5000
Design Head (m) 1.000

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

Application Surface
Sump Available Yes
Diameter (mm) 105

Invert Level (m) 121.500
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 5.0
Flush-Flo™ 0.296 5.0
Kick-Flo® 0.637 4.1

Mean Flow over Head Range - 4.3

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

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

0.100 3.6 1.200 5.4 3.000 8.4 7.000 12.5
0.200 4.8 1.400 5.8 3.500 9.0 7.500 12.9
0.300 5.0 1.600 6.2 4.000 9.6 8.000 13.3
0.400 4.9 1.800 6.6 4.500 10.1 8.500 13.7
0.500 4.7 2.000 6.9 5.000 10.6 9.000 14.1
0.600 4.3 2.200 7.2 5.500 11.1 9.500 14.5
0.800 4.5 2.400 7.5 6.000 11.6
1.000 5.0 2.600 7.8 6.500 12.1
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Storage Structures for Storm

©1982-2019 Innovyze

Tank or Pond Manhole: 7, DS/PN: 1.003

Invert Level (m) 121.500

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

0.000 280.0 1.500 620.0
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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 0.294

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) 100

Climate Change (%) 30

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 1 15 Winter 100 +30% 100/15 Winter 124.344
2.000 2 15 Winter 100 +30% 124.579
1.001 2 15 Winter 100 +30% 100/15 Summer 124.307
1.002 2 15 Winter 100 +30% 100/15 Summer 122.659
3.000 5 15 Winter 100 +30% 124.243
3.001 6 15 Winter 100 +30% 100/15 Summer 122.943
1.003 7 600 Winter 100 +30% 100/15 Summer 122.463

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 0.044 0.000 0.27 39.1 SURCHARGED
2.000 2 -0.221 0.000 0.16 27.2 OK
1.001 2 0.507 0.000 1.11 147.3 SURCHARGED
1.002 2 0.159 0.000 1.37 147.5 SURCHARGED
3.000 5 -0.057 0.000 0.91 125.9 OK
3.001 6 0.143 0.000 1.59 126.3 SURCHARGED
1.003 7 0.663 0.000 0.04 4.9 SURCHARGED
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APPENDIX I – Exceedance Flow Routes 
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