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Thomas Rayment

From: Ben Brooks
Sent: 09 September 2025 01:04
To: Planning Liaison; Peter Maddock
Cc: Thomas Rayment
Subject: [Filed on 2025-09-09] RE: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford)

Categories: Filed to CloudFiler

Claire, 
 
Thanks for your prompt confirmation. 
 
Much appreciated. 
 

 

Ben Brooks
 

 

Project Director 
  

 

T  
  

0207 680 4088
  

      

 
  

 

Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
 

 

London | Suffolk | Essex | Nottingham | Kent | Bristol | Edinburgh | Manchester 
 

Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE
  

This e-mail is intended for the addressee(s) only. If however you have received this e-mail in error, please delete all copies of it 
and any attachments, and treat the contents as confidential. We apologise for any inconvenience this may cause. The views and 
opinions expressed in this e-mail message are those of the author and must not be assumed to be those of the Company. This 
e-mail has been checked by anti-virus software. The Company accepts no liability for any damages related to receipt of this e-
mail, howsoever caused. Ardent Consulting Engineers Ltd is registered in England, Company Number 05463029. Registered 
Office: Third Floor, The Hallmark Building,52-56 Leadenhall Street, London EC3M 5JE. © Ardent Consulting Engineers Limited 
 

   

From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 08 September 2025 16:09 
To: Ben Brooks <bbrooks@ardent-ce.co.uk>; Peter Maddock <pmaddock@ardent-ce.co.uk>; Planning Liaison 
<planningliaison@anglianwater.co.uk> 
Cc: Thomas Rayment <trayment@ardent-ce.co.uk> 
Subject: RE: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Good afternoon Ben, 
 
Thank you for your email. 
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I can confirm that as this site has outline planning your connection point as per our report reference PPE-
0216650 to MH3901 located in Flint Road at National Grid reference (NGR) TL 23343 33938  remains the 
connection point for this development. 
 
Kind regards, 
 

Claire Wootton 
 
 

Claire WooƩon 
Pre-Development Senior Engineer 
Telephone: 07970 467823 
 
Anglian Water Services Limited 
Thorpe Wood House, Thorpe Wood, Peterborough,  
Cambridgeshire, PE3 6WT 

 

 

For details on how to submit a pre-planning enquiry to the Pre-Development Team, please visit the "how 
to apply"section on our website. 
 
For further information please email us at planningliaison@anglianwater.co.uk or visit our website at:    
hƩps://www.anglianwater.co.uk/developing/planning--capacity/planning-and-capacity/  
 
From: Ben Brooks <bbrooks@ardent-ce.co.uk>  
Sent: 04 September 2025 20:56 
To: Peter Maddock <pmaddock@ardent-ce.co.uk>; Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Thomas Rayment <trayment@ardent-ce.co.uk> 
Subject: RE: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

All, 
 
For completeness, the emails below confirm they supersede the SW connection report in the latest pre-dev report 
(attached), however my expectation was the Foul Connection point (MH3901) indicated within the pre-dev was 
unchanged. 
 
Hopefully this is a simple confirmation email that we can still refer to the attached pre-dev for the agreed foul 
connection (noting the scheme has outline planning on the basis of this connection following the pre-dev 
undertaken in 2021 – also attached). 
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Kind Regards, 
 

 

Ben Brooks
 

 

Project Director 
  

 

T  
  

0207 680 4088
  

      

 
  

 

Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
 

 

London | Suffolk | Essex | Nottingham | Kent | Bristol | Edinburgh | Manchester 
 

Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE
  

This e-mail is intended for the addressee(s) only. If however you have received this e-mail in error, please delete all copies of it 
and any attachments, and treat the contents as confidential. We apologise for any inconvenience this may cause. The views and 
opinions expressed in this e-mail message are those of the author and must not be assumed to be those of the Company. This 
e-mail has been checked by anti-virus software. The Company accepts no liability for any damages related to receipt of this e-
mail, howsoever caused. Ardent Consulting Engineers Ltd is registered in England, Company Number 05463029. Registered 
Office: Third Floor, The Hallmark Building,52-56 Leadenhall Street, London EC3M 5JE. © Ardent Consulting Engineers Limited 
 

   

From: Peter Maddock <pmaddock@ardent-ce.co.uk>  
Sent: 04 September 2025 15:45 
To: Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Thomas Rayment <trayment@ardent-ce.co.uk>; Ben Brooks <bbrooks@ardent-ce.co.uk> 
Subject: RE: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
Hi Doug, 
 
Hope you have been well.  
I am following on from the previous email by my colleague Tom, in which he discussed the possibility of 
a foul water connection. 
 
With regards to capacity in the network here, please could you confirm, is a foul water connection into 
the foul chamber MH 3901 (adjacent to our surface water connection) viable? 
For your reference, I have attached the sewer records in this location. The development is comprised of 
120 units. 
 
Please let me know if any of the above is unclear or if you need any further information to confirm. 
Kind regards, 
Peter Maddock  
Engineer 
 

  
An Employee-Owned Company  
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality  
  
T | 020 7680 4088  E | pmaddock@ardent-ce.co.uk   
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE  
London | Edinburgh | Essex | Kent | Midlands | South-West | Suffolk  
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This e-mail is intended for the addressee(s) only. If however you have received this e-mail in error, please delete all copies of it and any attachments, and treat the contents as confidential. We apologise 
for any inconvenience this may cause.  The views and opinions expressed in this e-mail message are those of the author and must not be assumed to be those of the Company.  This e-mail has been 
checked by anti-virus software. The Company accepts no liability for any damages related to receipt of this e-mail, howsoever caused.  
Ardent Consulting Engineers Ltd is registered in England, Company Number 05463029. Registered Office: Third Floor, The Hallmark Building, 52-56 Leadenhall Street, London EC3M 5JE.© Ardent 
Consulting Engineers Limited  
 
 
From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 07 July 2025 15:04 
To: Thomas Rayment <trayment@ardent-ce.co.uk> 
Subject: [Filed on 2025-07-07] RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Hi Tom, 
 
Thank you for the correction. 
Yes, that was a typo on my behalf, Anglian Water accept the connection to MH3951 at a rate of 8l/s. 
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Please use this email trail as confirmation of your connection point. 
 
Kind Regards, 
Doug 
 

Doug Mlambo 
Senior Engineer (Flood Risk) 
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please visit 
the "how to apply"section on our website. 
Growth Planning Team Telephone: 03450263912 
 
Anglian Water Services Limited 
Growth, Planning & Capacity Team 

Thorpe Wood House, Thorpe Wood, Peterborough,  
Cambridgeshire, PE3 6WT 

  

 Connection point to the 375mm 
surface water sewer at MH3951 
at 8l/s 



6

 

 
 
 
 
From: Thomas Rayment <trayment@ardent-ce.co.uk>  
Sent: 04 July 2025 14:10 
To: Planning Liaison <planningliaison@anglianwater.co.uk>; Ben Brooks <bbrooks@ardent-ce.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

Good aŌernoon Doug,  
 
Thank you for geƫng back so quickly. I believe there is some confusion in the email below. Our preferred connecƟon 
point is MH3951, but you state MH4752. Can you please clarify Anglian Water accept the connecƟon to MH3951 at a 
rate of 8l/s? 
 
Many Thanks,   
Thomas Rayment 
Principal Engineer 
 
!!! I will be going on paternity leave at short noƟce. My colleagues are aware !!! 
 

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  M | 07932 936 924  E | trayment@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Edinburgh | Essex | Kent | Manchester | Midlands | South West | Suffolk 

   
 This e-mail is intended for the addressee(s) only. If however you have received this e-mail in error, please delete all copies of it and any attachments, and treat the contents as confidential. We apologise 
for any inconvenience this may cause. 
The views and opinions expressed in this e-mail message are those of the author and must not be assumed to be those of the Company. 
This e-mail has been checked by anti-virus software. The Company accepts no liability for any damages related to receipt of this e-mail, howsoever caused. 
Ardent Consulting Engineers Ltd is registered in England, Company Number 05463029. Registered Office: Third Floor, The Hallmark Building, 52-56 Leadenhall Street, London EC3M 5JE. 
© Ardent Consulting Engineers Limited 
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From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 04 July 2025 14:00 
To: Ben Brooks <bbrooks@ardent-ce.co.uk>; Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas Rayment 
<trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Hi Tom/Ben, 
 
Thank you, Tom, for the quick Teams call that we had yesterday and the clarity you provided about your 
request for the above site. 
We have also received GDPR approval from RSK and can formally respond to your request. 
 
Having looked at the two PPE reports which you summarised your request as follows: 
 

 “Planning Pre-Dev Report 01”, PPE-0111381 dated 22/01/2021, allowing a discharge rate at 8l/s 
to MH 3951  

 “Planning Pre-Dev Report 02”; PPE-0216650 dated 29/10/2024, allowing a discharge rate at 
7.58l/s to MH 4752. 

 
The first PPE-0111381 dated 2021 is out of date and the second one is in date (PPE-0216650) and Anglian 
Water accept your preferred connection point to the surface water sewer south of your development at 
MH4752 at a maximum rate of 8l/s for all events. Reasons: The connection is to the same size sewer and 
at an easily accessible point from your development site.  
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Please take this email correspondence as confirmation for your connection point to supersede the one 
in our Pre-Planning report issued on 29/10/2024. 
 
If you have any further questions, do not hesitate to get in touch with our team on the contacts below. 
 
Kind Regards, 
Doug 
 
 

 Connection point to the 375mm 
surface water sewer at MH3951 
at 8l/s 
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Doug Mlambo 
Senior Engineer (Flood Risk) 
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please visit 
the "how to apply"section on our website. 
Growth Planning Team Telephone: 03450263912 
 
Anglian Water Services Limited 
Growth, Planning & Capacity Team 

Thorpe Wood House, Thorpe Wood, Peterborough,  
Cambridgeshire, PE3 6WT 

  

 

 
 
 
 
From: Ben Brooks <bbrooks@ardent-ce.co.uk>  
Sent: 02 July 2025 22:52 
To: Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas 
Rayment <trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

Charlotte, 
 
We have requested RSK provide you with an email. 
 
Let us know if there is anything else we can do to speed thing up. 
 
Thanks, 
  
Ben Brooks 
Project Director 
  

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
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T | 020 7680 4088  E | bbrooks@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Essex | Kent | Midlands | South West | Suffolk 
 
 
From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 02 July 2025 14:58 
To: Ben Brooks <bbrooks@ardent-ce.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas Rayment 
<trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Hi Ben, 
 
We completely understand this, just sadly we must have an email from the owner, just for the avoidance of any 
doubt. I would love to have accepted it but we are regulated and have to ensure this is audited correctly. Anglian 
Water have always requested a “written” email from the owner to ensure the GDPR checks have passed. 
 
Mark and Drainage I have removed as this is a Pre-Dev they are not able to support unfortunately. I will update 
them as soon as we have issued a response. 
 
I have asked our senior engineer to review the information as a matter of urgency for you. 
 
Kind regards, 
Charlotte 
 

Charlotte  
Pre-Development Engineer  
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please 
visit the "how to apply"section on our website. 
Growth Planning Team contact number: 0345 026 3912 
 
Anglian Water Services Limited 
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From: Ben Brooks <bbrooks@ardent-ce.co.uk>  
Sent: 01 July 2025 22:02 
To: Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Mark Mould <mMould@anglianwater.co.uk>; Development Services - Drainage <Drainage@anglianwater.co.uk>; 
Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas Rayment 
<trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
Importance: High 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

Charlotte, 
 
Your email (attached) did not specify that the written permission needed to be an email confirmation, we 
assumed incorrectly that the request for something in writing referred to headed paper as is typically the case.  
 
I have attached the email trail – is this adequate? Neither BDW nor Ardent are going to fraudulently create a letter 
from RSK to save £500 in Pre-dev costs, using the previous pre-dev response as the starting point was to try and 
save us all time and eƯort. 
 
On the basis we have waited more than 2 weeks for you to confirm you need an email can you please progress 
with reviewing the information available and providing a response to our queries?  
 
We can get you what you need but given the impending planning application for the scheme we cannot aƯord to 
spend more time waiting for a response. 
 
Kind Regards, 

 

  
Ben Brooks 
Project Director 
  

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  E | bbrooks@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Essex | Kent | Midlands | South West | Suffolk 
 
 
From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 01 July 2025 09:48 
To: Ben Brooks <bbrooks@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

 Some people who received this message don't often get email from bbrooks@ardent-ce.co.uk. Learn why this is important   
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Good morning Ben, 
 
Unfortunately we need a written email from RSK to approve us discussing this Pre-Planning enquiry with you. We 
can not accept any other documentation as we need to ensure it has come from the enquiry owner to ensure we 
have passed the necessary GDPR steps. 
 
They can email us, anyone from RSK to planningliaison@anglianwater.co.uk to enable this discussion, please 
mark this for my attention so that I can ensure it is picked up as a priority. 
 
Kind regards, 
Charlotte 
 

Charlotte  
Pre-Development Engineer  
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please 
visit the "how to apply"section on our website. 
Growth Planning Team contact number: 0345 026 3912 
 
Anglian Water Services Limited 

 
 
 
 
 
 
From: Ben Brooks <bbrooks@ardent-ce.co.uk>  
Sent: 23 June 2025 12:38 
To: Planning Liaison <planningliaison@anglianwater.co.uk>; Mark Mould <mMould@anglianwater.co.uk> 
Cc: Development Services - Drainage <Drainage@anglianwater.co.uk>; Dear, Colin <colin.dear@barratthomes.co.uk>; 
Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas Rayment <trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
Importance: High 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

All, 
 
I have not seen a response to the below email. 
 
Can you please confirm you are now able to engage with us and ideally provide a response to our original enquiry 
on 2nd June (attached email for ease). 

 Some people who received this message don't often get email from bbrooks@ardent-ce.co.uk. Learn why this is important   



13

 
Kind Regards, 

 

  
Ben Brooks 
Project Director 
  

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  E | bbrooks@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Essex | Kent | Midlands | South West | Suffolk 
 
 
From: Ben Brooks  
Sent: 13 June 2025 17:58 
To: Planning Liaison <planningliaison@anglianwater.co.uk>; Mark Mould <mMould@anglianwater.co.uk> 
Cc: Development Services - Drainage <Drainage@anglianwater.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
All, 
 
Please find letter from RSK (now re-branded as LDE) confirming we are able to engage with Anglian Water. 
 
Is this adequate to allow you to talk to us about the 2024 pre-planning assessment report?  
 
Kind Regards, 

 

  
Ben Brooks 
Project Director 
  

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  E | bbrooks@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Essex | Kent | Midlands | South West | Suffolk 
 
 
From: Ben Brooks  
Sent: 09 June 2025 19:04 
To: Planning Liaison <planningliaison@anglianwater.co.uk>; Mark Mould <mMould@anglianwater.co.uk> 
Cc: Development Services - Drainage <Drainage@anglianwater.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
Thanks both, 
 
We are waiting for RSK to provide permission via our client for us to talk to you on their Pre-Dev. 
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Once we have this we will circulate to get the ball rolling.  
 
Mark, 
 
Regarding your comments on requisition, I’m aware the landowner is in discussion and if we went ahead with this 
option our preference would be a negotiated solution but I feel at this fairly early stage knowing we had a 
requisition option available would provide the client with some comfort they won’t be ransomed.  
 
Kind Regards, 

 

  
Ben Brooks 
Project Director 
  

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  E | bbrooks@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Essex | Kent | Midlands | South West | Suffolk 
 
 
From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 09 June 2025 10:56 
To: Mark Mould <mMould@anglianwater.co.uk> 
Cc: Development Services - Drainage <Drainage@anglianwater.co.uk>; Ben Brooks <bbrooks@ardent-ce.co.uk>; 
Dominic Cronin <dcronin@Ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Good morning Mark, 
 
Thank you, I picked this up on the 4th June. 
 
Unfortunately, we not received GDPR consent to speak with ardent about this site, until we have we are unable to 
disclose any further details. If Ardent wish to apply for a surface water assessment to answer their queries below, 
they will need to apply through our webpage, this can no longer be applied through inflow How to Apply, the form 
is around ¾ of the way down this webpage. 
 
Thank you for sending this on, I hope you had a good break. 
 
Kind regards, 
Charlotte 
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Charlotte  
Pre-Development Engineer  
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please 
visit the "how to apply"section on our website. 
Growth Planning Team contact number: 0345 026 3912 
 
Anglian Water Services Limited 

 
 
 
 
 
From: Mark Mould <mMould@anglianwater.co.uk>  
Sent: 09 June 2025 10:30 
To: Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Development Services - Drainage <Drainage@anglianwater.co.uk>; bbrooks@ardent-ce.co.uk; dcronin@ardent-
ce.co.uk 
Subject: FW: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
Good morning planning team.   
 
Whilst I was on leave I was copied in on an email sent to the drainage mailbox. Not sure if this was forwarded on to 
you but you will note that Ardent are seeking confirmation regards the surface water outfall point. Could you 
please review and respond.  
 
Regards the option of a requisition Ben, have you spoken to the appropriate land owner to see if they would be 
prepared to be named on a Section 104 agreement as an adjoining owner? It could save a lot of extra time and 
money if they did rather than going down the requisition route whereby you would be liable to cover all land agent 
costs (ours and landowners) and any compensation that may be deemed liable through negotiations. Plus our 
fees are increased if entering a Section 30 Anglian Water Act 1977 type agreement with a 100% bond due on top.  
 
Kind regards 
 
Mark Mould 
Drainage Engineer Development Services 
Mobile 07855 147595 
Office: 03456 066087 Option 2 
Anglian Water Services Limited 
Great Billing WRC, 23 Crow Lane, Northampton NN3 9BX 
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From: Thomas Rayment <trayment@ardent-ce.co.uk>  
Sent: 02 June 2025 16:26 
To: Development Services - Drainage <Drainage@anglianwater.co.uk>; Mark Mould <mMould@anglianwater.co.uk> 
Cc: Ben Brooks <bbrooks@ardent-ce.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk> 
Subject: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

Good aŌernoon, 
 
I’m geƫng in touch to request confirmaƟon on a few points relaƟng to the proposed drainage connecƟons for our site 
located at [Talbot Way, Letchford]. We note there have been two pre-development enquiries at the site, see aƩached 
predevelopment 1 and 2, a brief overview is outlined below.  
 

 “Planning Pre-Dev Report 01”, dated 22/01/2021, allowing a discharge rate at 8l/s to MH 3951, 
 “Planning Pre-Dev Report 02”; dated 29/10/2024, allowing a discharge rate at 7.58l/s to MH 4752. 

 
We would like to confirm the surface water connecƟon at the site entrance, Report-01. We understand this is the same 
sewer we have previously been offered a connecƟon to. Assuming the diameter is consistent, we do not foresee any 
issues but would appreciate formal confirmaƟon. 
 
AlternaƟvely, we would like to discuss the possibility whether foul and surface water can be connected via a requisiƟon, 
see aƩached plan, 2502330-ACE-XX-00-DR-C-0151, showing an alternaƟve opƟon which connect to exisƟng Anglian 
water assets. Our understanding is that these would both connect downstream of the current point of connecƟon, so 
we anƟcipate this should be acceptable also.  
 
It would be very helpful to have your input on the above, and to understand whether you foresee any constraints or 
requirements we should be aware of. Please let us know if you require any further informaƟon or plans from our side. 
 
Many Thanks,   
Thomas Rayment 
Principal Engineer 
 

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  M | 07932 936 924  E | trayment@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Edinburgh | Essex | Kent | Manchester | Midlands | South West | Suffolk 

   
 This e-mail is intended for the addressee(s) only. If however you have received this e-mail in error, please delete all copies of it and any attachments, and treat the contents as confidential. We apologise 
for any inconvenience this may cause. 
The views and opinions expressed in this e-mail message are those of the author and must not be assumed to be those of the Company. 
This e-mail has been checked by anti-virus software. The Company accepts no liability for any damages related to receipt of this e-mail, howsoever caused. 
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--*----*----*----*----*----*----*----*----*----*----*----*----*----*----*---*----*--- 
The information contained in this message is likely to be confidential and may be  
legally privileged. The dissemination, distribution, copying or disclosure of this  
message, or its contents, is strictly prohibited unless authorised by Anglian Water.  
It is intended only for the person named as addressee.  
Anglian Water cannot accept any responsibility for the accuracy or completeness of  
this message, and does not authorise any contract to be made using the Internet. 
If you have received this message in error, please immediately return it to the  
sender at the above address and delete it from your computer. 
Anglian Water Services Limited 
Registered Office: Lancaster House, Lancaster Way, Ermine Business Park, Huntingdon, 
Cambridgeshire, PE29 6XU  
Registered in England No 2366656 
Please consider the environment before printing this email. 

 
--*----*----*----*----*----*----*----*----*----*----*----*----*----*----*---*----*--- 
The information contained in this message is likely to be confidential and may be  
legally privileged. The dissemination, distribution, copying or disclosure of this  
message, or its contents, is strictly prohibited unless authorised by Anglian Water.  
It is intended only for the person named as addressee.  
Anglian Water cannot accept any responsibility for the accuracy or completeness of  
this message, and does not authorise any contract to be made using the Internet. 
If you have received this message in error, please immediately return it to the  
sender at the above address and delete it from your computer. 
Anglian Water Services Limited 
Registered Office: Lancaster House, Lancaster Way, Ermine Business Park, Huntingdon, 
Cambridgeshire, PE29 6XU  
Registered in England No 2366656 
Please consider the environment before printing this email. 

 
--*----*----*----*----*----*----*----*----*----*----*----*----*----*----*---*----*--- 
The information contained in this message is likely to be confidential and may be  
legally privileged. The dissemination, distribution, copying or disclosure of this  
message, or its contents, is strictly prohibited unless authorised by Anglian Water.  
It is intended only for the person named as addressee.  
Anglian Water cannot accept any responsibility for the accuracy or completeness of  
this message, and does not authorise any contract to be made using the Internet. 
If you have received this message in error, please immediately return it to the  
sender at the above address and delete it from your computer. 
Anglian Water Services Limited 
Registered Office: Lancaster House, Lancaster Way, Ermine Business Park, Huntingdon, 

Ardent Consulting Engineers Ltd is registered in England, Company Number 05463029. Registered Office: Third Floor, The Hallmark Building, 52-56 Leadenhall Street, London EC3M 5JE. 
© Ardent Consulting Engineers Limited 
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Cambridgeshire, PE29 6XU  
Registered in England No 2366656 
Please consider the environment before printing this email. 

 
--*----*----*----*----*----*----*----*----*----*----*----*----*----*----*---*----*--- 
The information contained in this message is likely to be confidential and may be  
legally privileged. The dissemination, distribution, copying or disclosure of this  
message, or its contents, is strictly prohibited unless authorised by Anglian Water.  
It is intended only for the person named as addressee.  
Anglian Water cannot accept any responsibility for the accuracy or completeness of  
this message, and does not authorise any contract to be made using the Internet. 
If you have received this message in error, please immediately return it to the  
sender at the above address and delete it from your computer. 
Anglian Water Services Limited 
Registered Office: Lancaster House, Lancaster Way, Ermine Business Park, Huntingdon, 
Cambridgeshire, PE29 6XU  
Registered in England No 2366656 
Please consider the environment before printing this email. 

 
--*----*----*----*----*----*----*----*----*----*----*----*----*----*----*---*----*--- 
The information contained in this message is likely to be confidential and may be  
legally privileged. The dissemination, distribution, copying or disclosure of this  
message, or its contents, is strictly prohibited unless authorised by Anglian Water.  
It is intended only for the person named as addressee.  
Anglian Water cannot accept any responsibility for the accuracy or completeness of  
this message, and does not authorise any contract to be made using the Internet. 
If you have received this message in error, please immediately return it to the  
sender at the above address and delete it from your computer. 
Anglian Water Services Limited 
Registered Office: Lancaster House, Lancaster Way, Ermine Business Park, Huntingdon, 
Cambridgeshire, PE29 6XU  
Registered in England No 2366656 
Please consider the environment before printing this email. 

 
--*----*----*----*----*----*----*----*----*----*----*----*----*----*----*---*----*--- 
The information contained in this message is likely to be confidential and may be  
legally privileged. The dissemination, distribution, copying or disclosure of this  
message, or its contents, is strictly prohibited unless authorised by Anglian Water.  
It is intended only for the person named as addressee.  
Anglian Water cannot accept any responsibility for the accuracy or completeness of  
this message, and does not authorise any contract to be made using the Internet. 
If you have received this message in error, please immediately return it to the  
sender at the above address and delete it from your computer. 
Anglian Water Services Limited 
Registered Office: Lancaster House, Lancaster Way, Ermine Business Park, Huntingdon, 
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Cambridgeshire, PE29 6XU  
Registered in England No 2366656 
Please consider the environment before printing this email. 
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Thomas Rayment

From: Planning Liaison <planningliaison@anglianwater.co.uk>
Sent: 07 July 2025 15:04
To: Thomas Rayment
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford)
Attachments: image014.emz

EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Hi Tom, 
 
Thank you for the correction. 
Yes, that was a typo on my behalf, Anglian Water accept the connection to MH3951 at a rate of 8l/s. 
 



2

Please use this email trail as confirmation of your connection point. 
 
Kind Regards, 
Doug 
 

Doug Mlambo 
Senior Engineer (Flood Risk) 
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please visit 
the "how to apply"section on our website. 
Growth Planning Team Telephone: 03450263912 
 
Anglian Water Services Limited 
Growth, Planning & Capacity Team 

Thorpe Wood House, Thorpe Wood, Peterborough,  
Cambridgeshire, PE3 6WT 

  

 Connection point to the 375mm 
surface water sewer at MH3951 
at 8l/s 
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From: Thomas Rayment <trayment@ardent-ce.co.uk>  
Sent: 04 July 2025 14:10 
To: Planning Liaison <planningliaison@anglianwater.co.uk>; Ben Brooks <bbrooks@ardent-ce.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

Good aŌernoon Doug,  
 
Thank you for geƫng back so quickly. I believe there is some confusion in the email below. Our preferred connecƟon 
point is MH3951, but you state MH4752. Can you please clarify Anglian Water accept the connecƟon to MH3951 at a 
rate of 8l/s? 
 
Many Thanks,   
Thomas Rayment 
Principal Engineer 
 
!!! I will be going on paternity leave at short noƟce. My colleagues are aware !!! 
 

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
  
T | 020 7680 4088  M | 07932 936 924  E | trayment@ardent-ce.co.uk 
Third Floor | The Hallmark Building | 52-56 Leadenhall Street | London EC3M 5JE 
  
London | Edinburgh | Essex | Kent | Manchester | Midlands | South West | Suffolk 

   
 This e-mail is intended for the addressee(s) only. If however you have received this e-mail in error, please delete all copies of it and any attachments, and treat the contents as confidential. We apologise 
for any inconvenience this may cause. 
The views and opinions expressed in this e-mail message are those of the author and must not be assumed to be those of the Company. 
This e-mail has been checked by anti-virus software. The Company accepts no liability for any damages related to receipt of this e-mail, howsoever caused. 
Ardent Consulting Engineers Ltd is registered in England, Company Number 05463029. Registered Office: Third Floor, The Hallmark Building, 52-56 Leadenhall Street, London EC3M 5JE. 
© Ardent Consulting Engineers Limited 
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From: Planning Liaison <planningliaison@anglianwater.co.uk>  
Sent: 04 July 2025 14:00 
To: Ben Brooks <bbrooks@ardent-ce.co.uk>; Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas Rayment 
<trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 
EXTERNAL EMAIL: Do not click any links or open any attachments unless you trust the sender and 
know the content is safe. 

  

Hi Tom/Ben, 
 
Thank you, Tom, for the quick Teams call that we had yesterday and the clarity you provided about your 
request for the above site. 
We have also received GDPR approval from RSK and can formally respond to your request. 
 
Having looked at the two PPE reports which you summarised your request as follows: 
 

 “Planning Pre-Dev Report 01”, PPE-0111381 dated 22/01/2021, allowing a discharge rate at 8l/s 
to MH 3951  

 “Planning Pre-Dev Report 02”; PPE-0216650 dated 29/10/2024, allowing a discharge rate at 
7.58l/s to MH 4752. 

 
The first PPE-0111381 dated 2021 is out of date and the second one is in date (PPE-0216650) and Anglian 
Water accept your preferred connection point to the surface water sewer south of your development at 
MH4752 at a maximum rate of 8l/s for all events. Reasons: The connection is to the same size sewer and 
at an easily accessible point from your development site.  
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Please take this email correspondence as confirmation for your connection point to supersede the one 
in our Pre-Planning report issued on 29/10/2024. 
 
If you have any further questions, do not hesitate to get in touch with our team on the contacts below. 
 
Kind Regards, 
Doug 
 
 

 Connection point to the 375mm 
surface water sewer at MH3951 
at 8l/s 
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Doug Mlambo 
Senior Engineer (Flood Risk) 
For details on how to submit a pre-planning enquiry to the Pre-Development Team, please visit 
the "how to apply"section on our website. 
Growth Planning Team Telephone: 03450263912 
 
Anglian Water Services Limited 
Growth, Planning & Capacity Team 

Thorpe Wood House, Thorpe Wood, Peterborough,  
Cambridgeshire, PE3 6WT 

  

 

 
 
 
 
From: Ben Brooks <bbrooks@ardent-ce.co.uk>  
Sent: 02 July 2025 22:52 
To: Planning Liaison <planningliaison@anglianwater.co.uk> 
Cc: Dear, Colin <colin.dear@barratthomes.co.uk>; Dominic Cronin <dcronin@Ardent-ce.co.uk>; Thomas 
Rayment <trayment@ardent-ce.co.uk> 
Subject: RE: Existing Planning Pre-Dev Enquiry (Talbot Way, Letchford) 
 

*EXTERNAL MAIL* - Please be aware this mail is from an external sender - THINK BEFORE YOU CLICK 

Charlotte, 
 
We have requested RSK provide you with an email. 
 
Let us know if there is anything else we can do to speed thing up. 
 
Thanks, 
  
Ben Brooks 
Project Director 
  

 
  
An Employee Owned Company 
Infrastructure | Transport Planning | Flood Risk | Acoustics | Air Quality 
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Appendix F – Hertfordshire County Council LLFA Meeting 

Minutes    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

MEETING AGENDA 

 

 

DATE AND TIME:  16:00 – 17:00 Wednesday 21st May 2025 

 

SUBJECT:   Hertfordshire County Council (HCC) LLFA /  

 Ardent Consulting Engineers - Catch up  

 

VENUE:  Video Call (Microsoft Teams) 

 

REF:  2025-05-21_HCC-ACE 

 

THOSE PRESENT:  Emma Bullen  (EB) – Herts County Council (LLFA); 

 David Uncle (DU) – Herts County Council (LLFA); 

 Alex Jones (AJ) – WSP (Support HCC LLFA); 

 Jake Silverton (JS) - WSP (Support HCC LLFA); 

 Colin Dear (CD) – Barratt David Wilson (North Thames); 

 Ben Brooks (BB) – Ardent Consulting Engineers;  

 Edward Fambley (EF) – Ardent Consulting Engineers; 

 Thomas Rayment (TR) – Ardent Consulting Engineers. 

 

 
1.0 Welcome and Introductions 

 
2.0 Project Discussions 

 
2.1 2502330 – Land at Talbot Way, Letchworth (BB/TR) 
 

 
 
 
 
 
 
 
 
 



 

 

 

ITEM NOTES ACTION 

1.00 Welcome and Introductions  

1.10 BB introduces himself and outlines the requirements of this meeting. The 

proposal is to outline Ardents drainage strategies are acceptable and the changes 

made are necessary due to the unfeasability of the original statement.  

 

2.00 Project Discussions  

2.10 Land at Talbot Way, Letchworth (21/00504/OP)  

 

 

 

2.11 BB describes the previous drainage strategy and it’s unfeasability. Infiltration 

rates shown at outline are unsatisfactory and the next stage on the heirarchy 

should be sought. It was noted that the current Ciria guidance is to use the lowest 

infiltration rate achieved on the site, unless there is a distinct change in geology 

which in this case there is not as all testing was undertaken within the chalk. 

See Appendix A for infiltration rates and details of the testing undertaken. 

TR 



 

 

ITEM NOTES ACTION 

2.12 Ardent to re-consult with Anglian Water to reconfirm the 8 l/s discharge at a later 

stage.  
TR 

2.13 BB notes deep sewers (4.5–5.0m) are typical in the area, with existing ones around 

4.0m. DCG/SSG allows upto 6m for typical manhole construction.   

 

2.14 BB outlines a second option which will also provide a gravity connection through 

the commericial development just north of Blackhorse road.  

 

2.15 AJ agrees infiltration shouldn’t be pursued if unviable and supports gravity-fed 

solutions. 

 

2.16 AJ says the drainage statement must explain why infiltration isn’t viable and follow 
the drainage design hierarchy 

 

2.17 AJ suggests the basin can retain infiltration properties, but drainage modelling 

should assume none, to keep the design robust. 

 

2.18  BB agrees the basin can be unlined to allow infiltration but should not factor into 

calculations. 

 

2.19 BB outlines the drainage proposal, including buried storage and CIRIA treatment 

compliance, see Appendix B. 
TR 

2.20 BB notes Ardent would include more SuDS, but site constraints (landscaping/tree 

buffers/ecology) limit this. 

 

2.21 TR clarifies the distinction between the bioretention and dry swale elements on 

site, emphasizing that the dry swale provides multi-stage treatment for the entire 

development via an underdrain and filter medium. 

 

2.22  AJ finds the proposed strategy acceptable, emphasizing that clear justification is 

essential for the changes from Outline to Reserved Matters.  

 

2.23  DU states that Condition 3 allows connection to Anglian Water’s existing asset—
limited to 8 l/s—provided it can be clearly demonstrated that infiltration is not 

viable.  

 

2.24 BB re-iterates the site has shown poor infiltration; therefore it would not be 

necessary for more BRE 365 infiltration rates to be undertaken. Better infiltration 

rates would not superseed the previous testing, and these rates prove that 

infiltration is unviable.  

 

Inparticular the conditions do not state for additional testing to be done, rather to 

 



 

 

ITEM NOTES ACTION 

prove infiltration is unfavourable.   

2.25 DU mentions additional source control measures and the desire for them where 

possible.   

 

BB adds that the proposed drainage strategy remains compliant with CIRIA SuDS 

treatment indices, which addresses the requirements set out within the planning 

condition, see Appendix C. 

 

2.26 BB inquires about the runoff coefficient. DU confirms HCC’s preferred value is 1.0. 
BB and DU agree to proceed with the default value, as set out in the outline 

strategy.  

Drainage calculations will also use Cv = 1.0 to as a sensitivity test to assess the 

impact on modelling and determine flood mitigation measures if necessary. 
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Appendix G – SUDS Maintenance Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2502330 – Land at Talbot Way, Letchworth  

 

SuDS Management & Maintenance Strategy 
 
 

 

 

1 

 

Maintenance and Management 

The attenuation basins, swales, connecting pipework, chambers, and flow controls 

would be maintained by a management company set up by the developer. As 

construction has not yet commenced, the process of finalising the management 

company contract has not yet commenced. The developer will ensure that the measures 

as outlined below form part of the management company contract details, for the 

ongoing maintenance of all SuDS features on site. 

The indicative maintenance requirements for each proposed SuDS component is given 

below. Taken from CIRIA report C753 “The SuDS Manual”. 

 

Drainage Pipes  

 

Maintenance 

schedule 
Required action Typical frequency 

Regular 

Maintenance 

Remove sediment and debris from 

inspection chambers and flow 

control chambers 

Annually 

Cleaning of gutters and any filters 

on downpipes 
Annually 

Remove any root ingress As required 

Occasional 

Maintenance 

CCTV survey of drains to check 

alignment, cracking and joint 

displacement 

10 year intervals 

 

  



2502330 – Land at Talbot Way, Letchworth  

 

SuDS Management & Maintenance Strategy 
 
 

 

 

2 

 

Attenuation Basins 

Maintenance 

schedule 
Maintenance Task Frequency 

Regular 

Maintenance 

Remove litter and debris Monthly (or as required) 

Cut the grass – for spillways and 

access routes 

Monthly (during growing 

season), or as required 

Cut grass - meadow grass in and 

around basin 

Half yearly (spring, 

before nesting season, 

and autumn) 

Manage other vegetation and 

remove nuisance plants 

Monthly (at start, then 

as required) 

Inspect inlets, outlets, and 

overflows for blockages, and clear 

is required 

Monthly 

Inspect banksides, structures, 

pipework etc. for evidence of 

physical damage  

Monthly 

Inspect inlets and facility surface 

for silt accumulation. Establish 

appropriate silt removal 

frequencies 

Monthly (for first year), 

then annually or as 

required 

Check any  penstocks and other 

mechanical devices 
Annually 

Tidy all dead growth before start of 

growing season 
Annually 

Remove sediment from inlets, 

outlets and forebays 
Annually (or as required) 

Manage wetland plants in outlet 

pool- where provided  
Annually 



2502330 – Land at Talbot Way, Letchworth  

 

SuDS Management & Maintenance Strategy 
 
 

 

 

3 

 

Occasional 

Maintenance  

Reseed areas of poor vegetation 

growth  
As required 

Prune and trim any trees and 

remove cuttings 

Every 2 years, or as 

required 

Remove sediment from inlets, 

outlets, forebay and main basin 

when required 

Every 5 years, or as 

required (likely to be 

minimal requirements 

where effective upstream 

source control is 

provided) 

Remedial 

Actions 

Repair erosion or other damage by 

reseeding or returfing 
As required 

Realignment of rip-rap As required 

Repair/rehabilitation of inlets, 

outlets and overflows 
As required 

Relevel uneven levels and reinstate 

design levels 
As required 

 

Swales  

 

Maintenance 

schedule 
Maintenance Task Frequency 

Regular 

Maintenance 

Remove litter and debris  Monthly, or as required 

Cut the grass – to retain grass 

height within specified design 

range 

Monthly (during growing 

season) or as required 

Manage other vegetation and 

remove nuisance plants 

Monthly at start, then as 

required 

Inspect inlets, outlets and 

overflows for blockages, and clear 

if required 

Monthly 



2502330 – Land at Talbot Way, Letchworth  

 

SuDS Management & Maintenance Strategy 
 
 

 

 

4 

 

Inspect infiltration surfaces for 

ponding, compaction, silt 

accumulation, record areas where 

water is ponding for > 48 hours 

Monthly, or when 

required 

Inspect vegetation coverage 

Monthly for 6 months, 

quarterly for 2 years, 

then half yearly 

Inspect inlets and facility surface 

for silt accumulation, establish 

appropriate silt removal 

frequencies 

Half yearly 

Occasional 

Maintenance 

Reseed areas of poor vegetation 

growth; alter plant types to better 

suit conditions, if required 

As required or if bare soil 

is exposed over > 10% 

of the filter strip area  

Remedial 

Actions 

Repair erosion or other damage by 

re-turfing or reseeding 
As required 

Relevel uneven surfaces and 

reinstate design levels 
As required 

Scarify and spike topsoil layer to 

improve infiltration performance, 

break up silt deposits and prevent 

compaction of the soil surface 

As required 

Remove build-up of sediment on 

upstream gravel trench, flow 

spreader or at top of filter strip 

As required 

Remove and dispose of oils or 

petrol residues using safe standard 

practices 

As required 

 

  



2502330 – Land at Talbot Way, Letchworth  

 

SuDS Management & Maintenance Strategy 
 
 

 

 

5 

 

Bio-retention Systems 

 

Maintenance 

schedule 
Maintenance Task Frequency 

Regular 

Maintenance 

Inspect infiltration surfaces for 

silting and ponding, record de-

watering time of the facility and 

assess standing water levels in 

underdrain (if appropriate) to 

determine if maintenance is 

necessary   

Quarterly  

Check operation of underdrains by 

inspection of flows after rain  
Annually  

Assess plants for disease infection, 

poor growth, invasive species etc. 

and replace as necessary  

Quarterly  

Inspect inlets and outlets for 

blockages.  
Quarterly  

Remove litter and surface debris 

and weeds  

Quarterly (or more 

frequently for tidiness or 

aesthetic reasons)  

Replace any plants, to maintain 

planting density  
As required  

Remove sediment, litter and debris 

build-up from around inlets or from 

forebays  

Quarterly to biannually  

Occasional 

Maintenance 

Infill any holes or scour in the filter 

medium, improve erosion 

protection if required  

As required   

Repair minor accumulations of silt 

by raking away surface mulch, 

scarifying surface of medium and 

replacing mulch  

As required  



2502330 – Land at Talbot Way, Letchworth  

 

SuDS Management & Maintenance Strategy 
 
 

 

 

6 

 

Remedial 

Actions 

Remove and replace filter medium 

and vegetation above  

As required but likely to 

be > 20 years  

Remove and replace filter medium 

and vegetation above  

As required but likely to 

be > 20 years  

 

Attenuation Tank 

Maintenance Period Maintenance Task Frequency 

Maintenance Work 

Inspect and identify any 

areas that are not 

operating correctly.  If 

required, take remedial 

action. 

Monthly for 3 months, then annually 

Remove debris from the 

catchment surface (where 

it may cause risk to 

performance) 

Monthly 

Remove sediment from 

pre-treatment structures 

and/or internal forebays. 

Annually, or as required 

Remedial Work 

Repair/rehabilitate inlets, 

outlets, overflows and 

vents 

As required. 

Monitoring 

Inspect/check all inlets, 

outlets, vents, and 

overflows to ensure that 

they are in good condition 

and operating as designed 

Annually. 

Survey inside of tank for 

sediment build-up and 

remove if necessary 

Every 5 years or as required. 
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Appendix H – SUDS Treatment Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2502330  

Land at Talbot Way, Letchworth 

SuDS Treatment  

 

 

Pollution hazard indices for different land use classifications (land use 

shaded applicable for the development) 

Land use 

Pollution 

hazard 

level 

Total 

suspended 

solids 

(TSS) 

Metals Hydrocarbons 

Residential roofs Very low 0.2 0.2 0.05 

Other roofs (typically 

commercial/industrial roofs) 
Low 0.3 

0.2 (up to 

0.8 where 

there is 

potential 

for metals 

to leach 

from the 

roof) 

0.05 

Individual property 

driveways, residential car 

parks, low traffic roads (eg 

cul de sacs, home zones and 

general access roads) and 

non-residential car parking 

with infrequent change (eg 

schools, offices) ie < 300 

traffic movements/day 

Low 0.5 0.4 0.4 

Commercial yard and 

delivery areas, non-

residential car parking with 

frequent change (e.g. 

hospitals, retail), all roads 

except low traffic roads and 

trunk roads/motorways 

Medium 0.7 0.6 0.7 

Sites with heavy pollution 

(e.g. haulage yards, lorry 

parks, highly frequented 

lorry approaches to industrial 

estates, waste sites), sites 

where chemicals and fuels 

(other than domestic fuel oil) 

are to be delivered, handled, 

stored, used or 

manufactured; industrial 

High 0.8 0.8 0.9 



2502330  

Land at Talbot Way, Letchworth 

SuDS Treatment  

 

 

sites; trunk roads and 

motorways 

 

Indicative SuDS mitigation indices for discharges to surface waters 

(SuDS components shaded applicable to this development) 

SuDS component 

Pollution Hazard Mitigation indices 

TSS Metals Hydrocarbons 

Filter strip 0.4 0.4 0.5 

Filter drain 0.4 0.4 0.4 

Swale 0.5 0.6 0.6 

Bio retention system 0.8 0.8 0.8 

Permeable pavement 0.7 0.6 0.7 

Detention basin 0.5 0.5 0.6 

Pond 0.7 0.7 0.5 

Wetland 0.8 0.8 0.8 

Hydrodynamic Vortex Separator 0.5 0.4 0.5 

Proprietary treatment systems 

These must demonstrate that they can address each 

of the contaminant types to acceptable levels for 

frequent events up to approximately the 1 in 1 year 

return period event, for inflow concentrations 

relevant to the contributing drainage area. 

 

  



2502330  

Land at Talbot Way, Letchworth 

SuDS Treatment  

 

 

Indicative SuDS mitigation indices for discharges to surface water 

outfalls 

Northern Catchment 

For surface water discharge from all roads except low traffic roads and 

trunks/motorways 

Source 

Required mitigation indices 

TSS Metals Hydrocarbons 

Medium 0.7 0.6 0.7 

Drainage Network 

Detention Basin (mitigation index1) 0.5 0.5 0.6 

Swales (mitigation index2) 0.5 0.6 0.6 

Detention Basin (mitigation index3) 0.5 0.5 0.6 

Total 1.0 1.05 1.2 

Check +0.3 +0.45 +0.5 

Total SuDS mitigation index = mitigation index1 + (0.5 x mitigation 

index2) 

Central Catchment 

For surface water discharge from all roads except low traffic roads and 

trunks/motorways 

Source 

Required mitigation indices 

TSS Metals Hydrocarbons 

Medium 0.7 0.6 0.7 

Drainage Network 

Swales (mitigation index1) 0.5 0.6 0.6 

Bioretention System (mitigation index2) 0.8 0.8 0.8 

Total 0.9 1.0 1.0 

Check +0.2 +0.4 +0.3 

Total SuDS mitigation index = mitigation index1 + (0.5 x mitigation 

index2) 



2502330  

Land at Talbot Way, Letchworth 

SuDS Treatment  

 

 

Southern Catchment 

For surface water discharge from all roads except low traffic roads and 

trunks/motorways 

Source 

Required mitigation indices 

TSS Metals Hydrocarbons 

Medium 0.7 0.6 0.7 

Drainage Network 

Detention Basin (mitigation index1) 0.5 0.5 0.6 

Swales (mitigation index2) 0.5 0.6 0.6 

Bioretention System (mitigation index3) 0.8 0.8 0.8 

Total 1.15 1.2 1.3 

Check +0.45 +0.6 +0.6 

Total SuDS mitigation index = mitigation index1 + (0.5 x mitigation 

index2) 
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Appendix I – Proposed Drainage Calculations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ardent ConsulƟng Engineers File: 2502330 - Surface Water Network 07.05.2026 - NEW.pfd
Network: Surface Water Network 
Mehmet Ertay
08/05/2026

Page 1

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

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
1
0
0.750
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
✓
✓

1 Link Type

Template
Shape

Barrels

Freeform Carrier
Circular
1

Auto Increment (mm)
Follow Ground

75
x

Available Diameters (mm)
100

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

S1
S2
S3
S4
S5
BASIN-01
S6-FC
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
BASIN-02
S29-FC
S30
S31

0.110
0.110
0.110
0.110
0.110

0.060
0.060
0.060
0.060
0.060
0.060
0.060
0.050
0.050
0.050
0.050

0.060
0.060
0.060
0.050
0.050
0.050
0.050
0.050

5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

88.941
88.841
88.778
88.324
88.080
87.989
88.000
87.600
87.610
88.525
88.059
87.595
86.072
88.758
88.830
88.723
88.492
87.453
87.161
86.814
86.353
85.809
85.693
85.010
84.185
82.676
81.373
80.047
79.711
78.800
78.800
79.319
79.823

1200
1200
1350
1350
1350
1350
1350
1350
1350
1350
1200
1350
1350
1200
1200
1350
1200
1200
1200
1200
1200
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350

523165.209
523196.724
523187.020
523166.921
523184.471
523185.552
523204.890
523232.930
523249.020
523234.235
523247.224
523270.533
523306.653
523198.718
523211.913
523216.833
523228.331
523258.683
523233.894
523254.506
523278.198
523286.679
523306.762
523323.404
523335.480
523352.711
523368.658
523387.457
523391.397
523402.451
523394.821
523385.643
523367.687

234151.045
234158.348
234168.308
234194.702
234207.102
234232.735
234228.980
234206.208
234192.930
234161.180
234180.279
234166.130
234140.724
234100.741
234110.339
234139.077
234130.535
234109.577
234051.272
234068.187
234093.152
234085.271
234103.174
234124.884
234116.919
234100.878
234089.412
234082.512
234076.737
234051.044
234031.228
234021.044
234020.074

1.821
2.027
2.085
1.717
1.529
1.489
1.530
1.280
1.365
1.650
1.868
1.595
2.097
1.808
1.989
1.773
2.152
1.809
1.791
1.794
1.913
1.884
2.053
2.270
2.055
2.146
2.133
2.172
2.041
1.600
1.800
2.362
2.922

87.120
86.814
86.693
86.607
86.551
86.500
86.470
86.320
86.245
86.875
86.191
86.000
83.975
86.950
86.841
86.950
86.340
85.644
85.370
85.020
84.440
83.925
83.640
82.740
82.130
80.530
79.240
77.875
77.670
77.200
77.000
76.957
76.901
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Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

S32
S33
S34
S35
TANK 01
S36
S37
S38
S39-FC
Ex S3951

0.070
0.070
0.070
0.070

0.070
0.070
0.070
0.070

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

85.018
84.506
83.487
83.473
81.794
82.169
81.444
81.055
80.704
80.130

1200
1200
1200
1350
1350
1500
1500
1500
1800
1350

523296.928
523302.864
523309.723
523285.943
523327.078
523314.740
523318.933
523327.676
523335.724
523343.015

234070.524
234061.134
234039.387
234004.353
234027.913
234010.461
233989.884
233959.783
233942.263
233941.174

1.883
2.482
3.743
3.721
4.839
5.529
4.856
4.546
4.243
3.710

83.135
82.024
79.744
79.752
76.955
76.640
76.588
76.509
76.461
76.420

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 S1 S3 27.816 0.600 87.120 86.768 0.352 79.0 375 5.23 30.6

1.000 2.039 225.3 9.1 1.446 1.635 0.110 0.0 62 1.017

2.000 S2 S3 13.906 0.600 86.814 86.768 0.046 302.3 375 5.22 30.6

2.000 1.037 114.5 9.1 1.652 1.635 0.110 0.0 77 0.750

1.001 S3 S4 33.175 0.600 86.693 86.607 0.086 385.8 450 5.76 29.3

1.001 1.029 163.6 26.2 1.635 1.267 0.330 0.0 119 1.176

1.002 S4 S5 21.489 0.600 86.607 86.551 0.056 383.7 450 6.11 28.4

1.002 1.032 164.1 33.9 1.267 1.079 0.440 0.0 162 1.001

1.003 S5 BASIN-01 25.656 0.600 86.551 86.500 0.051 500.0 450 6.59 27.4

1.003 0.902 143.5 40.9 1.079 1.039 0.550 0.0 215 0.835

1.004 BASIN-01 S6-FC 19.699 0.600 86.500 86.470 0.030 656.6 450 7.00 26.5

1.004 0.786 125.0 39.5 1.039 1.080 0.550 0.0 228 0.751

1.005 S6-FC S7 36.122 0.600 86.470 86.320 0.150 240.8 300 7.60 25.5

1.005 1.009 71.3 37.9 1.230 0.980 0.550 0.0 187 1.092

1.006 S7 S8 20.861 0.600 86.320 86.245 0.075 278.1 300 7.97 24.8

1.006 0.938 66.3 37.0 0.980 1.065 0.550 0.0 194 1.025

1.007 S8 S10 12.778 0.600 86.245 86.191 0.054 236.6 300 8.18 24.5

1.007 1.018 71.9 36.5 1.065 1.568 0.550 0.0 181 1.091

3.000 S9 S10 23.098 0.600 86.875 86.191 0.684 33.8 300 5.14 30.8

3.000 2.714 191.9 5.0 1.350 1.568 0.060 0.0 38 1.285

1.008 S10 S11 27.267 0.600 86.191 86.075 0.116 235.1 300 8.63 23.8

1.008 1.021 72.2 43.2 1.568 1.220 0.670 0.0 204 1.130

1.009 S11 S12 44.160 0.600 86.000 83.975 2.025 21.8 375 8.81 23.5

1.009 3.894 430.1 46.5 1.220 1.722 0.730 0.0 96 2.803

1.010 S12 S23 23.055 0.600 83.975 82.815 1.160 19.9 375 8.91 23.3

1.010 4.080 450.6 50.0 1.722 1.820 0.790 0.0 97 2.961

4.000 S13 S14 16.317 0.600 86.950 86.841 0.109 149.7 300 5.21 30.7

4.000 1.282 90.7 5.0 1.508 1.689 0.060 0.0 55 0.758

4.001 S14 S16 26.027 0.600 86.841 86.340 0.501 52.0 300 5.41 30.2

4.001 2.186 154.5 9.8 1.689 1.852 0.120 0.0 58 1.344

5.000 S15 S16 14.324 0.600 86.950 86.340 0.610 23.5 300 5.07 31.0

5.000 3.258 230.3 5.0 1.473 1.852 0.060 0.0 35 1.468
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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)

4.002 S16 S17 36.885 0.600 86.340 85.644 0.696 53.0 300 5.69 29.4

4.002 2.164 153.0 18.4 1.852 1.509 0.230 0.0 82 1.617

4.003 S17 S20 25.507 0.600 85.644 84.440 1.204 21.2 300 5.82 29.1

4.003 3.430 242.5 22.1 1.509 1.613 0.280 0.0 72 2.389

6.000 S18 S19 26.664 0.600 85.370 85.020 0.350 76.2 300 5.25 30.6

6.000 1.803 127.4 4.1 1.491 1.494 0.050 0.0 46 0.961

6.001 S19 S20 34.417 0.600 85.020 84.440 0.580 59.3 300 5.53 29.9

6.001 2.044 144.5 8.1 1.494 1.613 0.100 0.0 58 1.249

4.004 S20 S21 11.577 0.600 84.440 84.000 0.440 26.3 300 5.88 29.0

4.004 3.077 217.5 29.8 1.613 1.509 0.380 0.0 90 2.412

4.005 S21 S22 26.904 0.600 83.925 83.640 0.285 94.4 375 6.12 28.4

4.005 1.865 206.0 33.9 1.509 1.678 0.440 0.0 121 1.522

4.006 S22 S23 27.355 0.600 83.640 82.815 0.825 33.2 375 6.27 28.1

4.006 3.156 348.5 38.1 1.678 1.820 0.500 0.0 97 2.289

1.011 S23 S24 14.466 0.600 82.740 82.130 0.610 23.7 450 8.97 23.3

1.011 4.188 666.1 85.1 1.820 1.605 1.350 0.0 124 3.154

1.012 S24 S25 23.542 0.600 82.130 80.530 1.600 14.7 450 9.04 23.2

1.012 5.320 846.1 87.9 1.605 1.696 1.400 0.0 112 3.788

1.013 S25 S26 19.641 0.600 80.530 79.240 1.290 15.2 450 9.10 23.1

1.013 5.230 831.8 90.7 1.696 1.683 1.450 0.0 115 3.771

1.014 S26 S27 20.025 0.600 79.240 77.950 1.290 15.5 450 9.17 23.0

1.014 5.179 823.7 93.4 1.683 1.647 1.500 0.0 117 3.781

1.015 S27 S28 6.991 0.600 77.875 77.670 0.205 34.1 525 9.20 22.9

1.015 3.844 832.2 96.4 1.647 1.516 1.550 0.0 135 3.209

1.016 S28 BASIN-02 27.970 0.600 77.670 77.200 0.470 59.5 525 9.36 22.7

1.016 2.907 629.3 98.6 1.516 1.075 1.600 0.0 162 2.320

1.017 BASIN-02 S29-FC 21.234 0.600 77.200 77.000 0.200 106.2 525 9.52 22.5

1.017 2.173 470.4 97.6 1.075 1.275 1.600 0.0 188 1.870

1.018 S29-FC S30 13.709 0.600 77.000 76.957 0.043 318.8 450 9.72 22.2

1.018 1.133 180.2 96.5 1.350 1.912 1.600 0.0 321 1.191

1.019 S30 S31 17.982 0.600 76.957 76.901 0.056 321.1 450 9.99 21.9

1.019 1.129 179.5 94.9 1.912 2.472 1.600 0.0 317 1.186

1.020 S31 S36 53.813 0.600 76.901 76.715 0.186 289.3 450 10.74 21.0

1.020 1.190 189.2 91.1 2.472 5.004 1.600 0.0 303 1.183

7.000 S32 S33 11.109 0.600 83.135 82.024 1.111 10.0 300 5.04 31.1

7.000 4.999 353.4 5.9 1.583 2.182 0.070 0.0 31 2.086

7.001 S33 S34 22.803 0.600 82.024 79.744 2.280 10.0 300 5.11 30.9

7.001 4.999 353.3 11.7 2.182 3.443 0.140 0.0 42 2.549

7.002 S34 S36 29.358 0.600 79.744 76.865 2.879 10.2 300 5.21 30.7

7.002 4.950 349.9 17.5 3.443 5.004 0.210 0.0 52 2.874

8.000 S35 S36 29.438 0.600 79.752 76.865 2.887 10.2 300 5.10 30.9

8.000 4.950 349.9 5.9 3.421 5.004 0.070 0.0 31 2.086

9.000 TANK 01 S36 21.373 0.600 76.955 76.865 0.090 237.5 300 5.35 30.3

9.000 1.016 71.8 0.0 4.539 5.004 0.000 0.0 0 0.000

1.021 S36 S37 21.000 0.600 76.640 76.588 0.052 403.8 525 11.06 20.7

1.021 1.108 239.9 109.2 5.004 4.331 1.950 0.0 285 1.301

1.022 S37 S38 31.345 0.600 76.588 76.509 0.079 396.8 525 11.53 20.2

1.022 1.118 242.0 110.4 4.331 4.021 2.020 0.0 340 1.136
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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)

1.023 S38 S39-FC 19.280 0.600 76.509 76.461 0.048 401.7 525 11.81 19.9

1.023 1.111 240.5 112.6 4.021 3.718 2.090 0.0 345 1.138

1.024 S39-FC Ex S3951 7.372 0.600 76.461 76.420 0.041 179.8 375 11.91 19.8

1.024 1.348 148.9 115.8 3.868 3.335 2.160 0.0 261 1.599

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 27.816 79.0 375 1 88.941 87.120 1.446 88.778 86.768 1.635

1.000 S1 1200 Manhole 1 S3 1350 Manhole 1

2.000 13.906 302.3 375 1 88.841 86.814 1.652 88.778 86.768 1.635

2.000 S2 1200 Manhole 1 S3 1350 Manhole 1

1.001 33.175 385.8 450 1 88.778 86.693 1.635 88.324 86.607 1.267

1.001 S3 1350 Manhole 1 S4 1350 Manhole 1

1.002 21.489 383.7 450 1 88.324 86.607 1.267 88.080 86.551 1.079

1.002 S4 1350 Manhole 1 S5 1350 Manhole 1

1.003 25.656 500.0 450 1 88.080 86.551 1.079 87.989 86.500 1.039

1.003 S5 1350 Manhole 1 BASIN-01 1350 Manhole 1

1.004 19.699 656.6 450 1 87.989 86.500 1.039 88.000 86.470 1.080

1.004 BASIN-01 1350 Manhole 1 S6-FC 1350 Manhole 1

1.005 36.122 240.8 300 1 88.000 86.470 1.230 87.600 86.320 0.980

1.005 S6-FC 1350 Manhole 1 S7 1350 Manhole 1

1.006 20.861 278.1 300 1 87.600 86.320 0.980 87.610 86.245 1.065

1.006 S7 1350 Manhole 1 S8 1350 Manhole 1

1.007 12.778 236.6 300 1 87.610 86.245 1.065 88.059 86.191 1.568

1.007 S8 1350 Manhole 1 S10 1200 Manhole 1

3.000 23.098 33.8 300 1 88.525 86.875 1.350 88.059 86.191 1.568

3.000 S9 1350 Manhole 1 S10 1200 Manhole 1

1.008 27.267 235.1 300 1 88.059 86.191 1.568 87.595 86.075 1.220

1.008 S10 1200 Manhole 1 S11 1350 Manhole 1

1.009 44.160 21.8 375 1 87.595 86.000 1.220 86.072 83.975 1.722

1.009 S11 1350 Manhole 1 S12 1350 Manhole 1

1.010 23.055 19.9 375 1 86.072 83.975 1.722 85.010 82.815 1.820

1.010 S12 1350 Manhole 1 S23 1350 Manhole 1

4.000 16.317 149.7 300 1 88.758 86.950 1.508 88.830 86.841 1.689

4.000 S13 1200 Manhole 1 S14 1200 Manhole 1

4.001 26.027 52.0 300 1 88.830 86.841 1.689 88.492 86.340 1.852

4.001 S14 1200 Manhole 1 S16 1200 Manhole 1

5.000 14.324 23.5 300 1 88.723 86.950 1.473 88.492 86.340 1.852

5.000 S15 1350 Manhole 1 S16 1200 Manhole 1

4.002 36.885 53.0 300 1 88.492 86.340 1.852 87.453 85.644 1.509

4.002 S16 1200 Manhole 1 S17 1200 Manhole 1

4.003 25.507 21.2 300 1 87.453 85.644 1.509 86.353 84.440 1.613

4.003 S17 1200 Manhole 1 S20 1200 Manhole 1



Ardent ConsulƟng Engineers File: 2502330 - Surface Water Network 07.05.2026 - NEW.pfd
Network: Surface Water Network 
Mehmet Ertay
08/05/2026

Page 5

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

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

6.000 26.664 76.2 300 1 87.161 85.370 1.491 86.814 85.020 1.494

6.000 S18 1200 Manhole 1 S19 1200 Manhole 1

6.001 34.417 59.3 300 1 86.814 85.020 1.494 86.353 84.440 1.613

6.001 S19 1200 Manhole 1 S20 1200 Manhole 1

4.004 11.577 26.3 300 1 86.353 84.440 1.613 85.809 84.000 1.509

4.004 S20 1200 Manhole 1 S21 1350 Manhole 1

4.005 26.904 94.4 375 1 85.809 83.925 1.509 85.693 83.640 1.678

4.005 S21 1350 Manhole 1 S22 1350 Manhole 1

4.006 27.355 33.2 375 1 85.693 83.640 1.678 85.010 82.815 1.820

4.006 S22 1350 Manhole 1 S23 1350 Manhole 1

1.011 14.466 23.7 450 1 85.010 82.740 1.820 84.185 82.130 1.605

1.011 S23 1350 Manhole 1 S24 1350 Manhole 1

1.012 23.542 14.7 450 1 84.185 82.130 1.605 82.676 80.530 1.696

1.012 S24 1350 Manhole 1 S25 1350 Manhole 1

1.013 19.641 15.2 450 1 82.676 80.530 1.696 81.373 79.240 1.683

1.013 S25 1350 Manhole 1 S26 1350 Manhole 1

1.014 20.025 15.5 450 1 81.373 79.240 1.683 80.047 77.950 1.647

1.014 S26 1350 Manhole 1 S27 1350 Manhole 1

1.015 6.991 34.1 525 1 80.047 77.875 1.647 79.711 77.670 1.516

1.015 S27 1350 Manhole 1 S28 1350 Manhole 1

1.016 27.970 59.5 525 1 79.711 77.670 1.516 78.800 77.200 1.075

1.016 S28 1350 Manhole 1 BASIN-02 1350 Manhole 1

1.017 21.234 106.2 525 1 78.800 77.200 1.075 78.800 77.000 1.275

1.017 BASIN-02 1350 Manhole 1 S29-FC 1350 Manhole 1

1.018 13.709 318.8 450 1 78.800 77.000 1.350 79.319 76.957 1.912

1.018 S29-FC 1350 Manhole 1 S30 1350 Manhole 1

1.019 17.982 321.1 450 1 79.319 76.957 1.912 79.823 76.901 2.472

1.019 S30 1350 Manhole 1 S31 1350 Manhole 1

1.020 53.813 289.3 450 1 79.823 76.901 2.472 82.169 76.715 5.004

1.020 S31 1350 Manhole 1 S36 1500 Manhole 1

7.000 11.109 10.0 300 1 85.018 83.135 1.583 84.506 82.024 2.182

7.000 S32 1200 Manhole 1 S33 1200 Manhole 1

7.001 22.803 10.0 300 1 84.506 82.024 2.182 83.487 79.744 3.443

7.001 S33 1200 Manhole 1 S34 1200 Manhole 1

7.002 29.358 10.2 300 1 83.487 79.744 3.443 82.169 76.865 5.004

7.002 S34 1200 Manhole 1 S36 1500 Manhole 1

8.000 29.438 10.2 300 1 83.473 79.752 3.421 82.169 76.865 5.004

8.000 S35 1350 Manhole 1 S36 1500 Manhole 1

9.000 21.373 237.5 300 1 81.794 76.955 4.539 82.169 76.865 5.004

9.000 TANK 01 1350 Manhole 1 S36 1500 Manhole 1

1.021 21.000 403.8 525 1 82.169 76.640 5.004 81.444 76.588 4.331

1.021 S36 1500 Manhole 1 S37 1500 Manhole 1

1.022 31.345 396.8 525 1 81.444 76.588 4.331 81.055 76.509 4.021

1.022 S37 1500 Manhole 1 S38 1500 Manhole 1

1.023 19.280 401.7 525 1 81.055 76.509 4.021 80.704 76.461 3.718

1.023 S38 1500 Manhole 1 S39-FC 1800 Manhole 1

1.024 7.372 179.8 375 1 80.704 76.461 3.868 80.130 76.420 3.335

1.024 S39-FC 1800 Manhole 1 Ex S3951 1350 Manhole 1
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S1

S2

S3

S4

S5

BASIN-01

S6-FC

S7

S8

S9

S10

S11

S12

523165.209

523196.724

523187.020

523166.921

523184.471

523185.552

523204.890

523232.930

523249.020

523234.235

523247.224

523270.533

523306.653

234151.045

234158.348

234168.308

234194.702

234207.102

234232.735

234228.980

234206.208

234192.930

234161.180

234180.279

234166.130

234140.724

88.941

88.841

88.778

88.324

88.080

87.989

88.000

87.600

87.610

88.525

88.059

87.595

86.072

1.821

2.027

2.085

1.717

1.529

1.489

1.530

1.280

1.365

1.650

1.868

1.595

2.097

1200

1200

1350

1350

1350

1350

1350

1350

1350

1350

1200

1350

1350

0

0

12

0

1

0

1

0

1

0

1

0

1

0

1

0

0

1

2

0

1

0

1

0

0

0
1
2

0
1

0
1

0
1

0
1

0
1

0
1

0

0
1
2

0
1

0
1

0

1.000

2.000
2.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.004

1.005
1.005

1.006
1.006

1.007

3.000
3.000
1.007

1.008
1.008

1.009
1.009

1.010

87.120

86.814
86.768
86.768

86.693
86.607

86.607
86.551

86.551
86.500

86.500
86.470

86.470
86.320

86.320
86.245

86.245

86.875
86.191
86.191

86.191
86.075

86.000
83.975

83.975

375

375
375
375

450
450

450
450

450
450

450
450

300
300

300
300

300

300
300
300

300
300

375
375

375
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S13

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

523198.718

523211.913

523216.833

523228.331

523258.683

523233.894

523254.506

523278.198

523286.679

523306.762

523323.404

523335.480

523352.711

234100.741

234110.339

234139.077

234130.535

234109.577

234051.272

234068.187

234093.152

234085.271

234103.174

234124.884

234116.919

234100.878

88.758

88.830

88.723

88.492

87.453

87.161

86.814

86.353

85.809

85.693

85.010

84.185

82.676

1.808

1.989

1.773

2.152

1.809

1.791

1.794

1.913

1.884

2.053

2.270

2.055

2.146

1200

1200

1350

1200

1200

1200

1200

1200

1350

1350

1350

1350

1350

0

1

0

0

1

2
0

1

0

0

1

0

1

2

0

1 0

1

0

1

2

0

1

0

1

0

0
1

0

0
1
2

0
1

0

0
1

0
1
2

0
1

0
1

0
1
2

0
1

0
1

0

4.000
4.000

4.001

5.000
5.000
4.001

4.002
4.002

4.003

6.000
6.000

6.001
6.001
4.003

4.004
4.004

4.005
4.005

4.006
4.006
1.010

1.011
1.011

1.012
1.012

1.013

86.950
86.841

86.841

86.950
86.340
86.340

86.340
85.644

85.644

85.370
85.020

85.020
84.440
84.440

84.440
84.000

83.925
83.640

83.640
82.815
82.815

82.740
82.130

82.130
80.530

80.530

300
300

300

300
300
300

300
300

300

300
300

300
300
300

300
300

375
375

375
375
375

450
450

450
450

450
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S26

S27

S28

BASIN-02

S29-FC

S30

S31

S32

S33

S34

S35

TANK 01

S36

523368.658

523387.457

523391.397

523402.451

523394.821

523385.643

523367.687

523296.928

523302.864

523309.723

523285.943

523327.078

523314.740

234089.412

234082.512

234076.737

234051.044

234031.228

234021.044

234020.074

234070.524

234061.134

234039.387

234004.353

234027.913

234010.461

81.373

80.047

79.711

78.800

78.800

79.319

79.823

85.018

84.506

83.487

83.473

81.794

82.169

2.133

2.172

2.041

1.600

1.800

2.362

2.922

1.883

2.482

3.743

3.721

4.839

5.529

1350

1350

1350

1350

1350

1350

1350

1200

1200

1200

1350

1350

1500

1

0

1

0

1

0

1

0

1

0

1

0

1
0

0

1

0

1

0

0

0

1

2

3

4

0

1

0
1

0
1

0
1

0
1

0
1

0
1

0

0
1

0
1

0

0

0
1
2
3
4
0

1.013

1.014
1.014

1.015
1.015

1.016
1.016

1.017
1.017

1.018
1.018

1.019
1.019

1.020

7.000
7.000

7.001
7.001

7.002

8.000

9.000
9.000
8.000
7.002
1.020
1.021

79.240

79.240
77.950

77.875
77.670

77.670
77.200

77.200
77.000

77.000
76.957

76.957
76.901

76.901

83.135
82.024

82.024
79.744

79.744

79.752

76.955
76.865
76.865
76.865
76.715
76.640

450

450
450

525
525

525
525

525
525

450
450

450
450

450

300
300

300
300

300

300

300
300
300
300
450
525
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S37

S38

S39-FC

Ex S3951

523318.933

523327.676

523335.724

523343.015

233989.884

233959.783

233942.263

233941.174

81.444

81.055

80.704

80.130

4.856

4.546

4.243

3.710

1500

1500

1800

1350

1

0

1

0

1

0

1

1

0
1

0
1

0
1

1.021

1.022
1.022

1.023
1.023

1.024
1.024

76.588

76.588
76.509

76.509
76.461

76.461
76.420

525

525
525

525
525

375
375

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
10
30

100

0
0
0

40

0
0
0
0

0
0
0
0

Node S6-FC Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
86.470
1.230
1.2

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1200-1230-1200
0.075
1200

Node S39-FC Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
76.461
2.200
8.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0114-8000-2200-8000
0.150
1500
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Node BASIN-02 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

77.200

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 252.0 0.0 1.600 646.0 411.0

Node BASIN-01 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

86.500

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300

166.9
186.9
208.2
230.3

0.0
0.0
0.0
0.0

0.400
0.500
0.600
0.700

253.2
277.0
301.6
327.1

0.0
0.0
0.0
0.0

0.800
0.900
1.000
1.100

353.5
380.6
410.6
499.8

0.0
0.0
0.0
0.0

1.200
1.300
1.400
1.489

643.2
806.7
971.7

1120.0

0.0
0.0
0.0
0.0

Node TANK 01 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)

76.955

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 348.5 0.0 1.600 348.5 0.0 1.601 0.0 0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.80%

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 winter S1 10 87.183 0.063 14.4 0.1476 0.0000 OK

15 minute winter S1 1.000 S3 14.2 1.014 0.063 0.5112

720 minute winter S2 705 86.912 0.098 1.5 0.2175 0.0000 OK

720 minute winter S2 2.000 S3 1.5 0.395 0.013 0.4304

720 minute winter S3 705 86.912 0.219 4.5 0.5450 0.0000 OK

720 minute winter S3 1.001 S4 4.5 0.389 0.028 3.1688

720 minute winter S4 705 86.912 0.305 6.0 0.8279 0.0000 OK

720 minute winter S4 1.002 S5 5.7 0.358 0.035 2.6947

720 minute winter S5 705 86.912 0.361 7.2 1.0365 0.0000 OK

720 minute winter S5 1.003 BASIN-01 6.8 0.484 0.048 3.7005

720 minute winter BASIN-01 705 86.912 0.412 6.8 87.2334 0.0000 OK

720 minute winter BASIN-01 1.004 S6-FC 1.1 0.082 0.009 3.0526

720 minute winter S6-FC 705 86.912 0.442 1.1 0.6327 0.0000 SURCHARGED

720 minute winter S6-FC 1.005 S7 0.9 0.342 0.013 0.0973

120 minute summer S7 74 86.345 0.025 0.9 0.0360 0.0000 OK

120 minute summer S7 1.006 S8 0.9 0.343 0.014 0.0564

15 minute winter S8 11 86.286 0.041 1.1 0.0588 0.0000 OK

15 minute winter S8 1.007 S10 -1.1 0.347 -0.015 0.1578

15 minute winter S9 10 86.916 0.041 7.8 0.0882 0.0000 OK

15 minute winter S9 3.000 S10 7.7 0.690 0.040 0.2832

15 minute winter S10 11 86.285 0.094 15.5 0.1670 0.0000 OK

15 minute winter S10 1.008 S11 14.6 0.795 0.203 0.5017

15 minute winter S11 11 86.057 0.057 22.0 0.1247 0.0000 OK

15 minute winter S11 1.009 S12 22.0 1.856 0.051 0.5229

15 minute winter S12 11 84.041 0.066 29.4 0.1332 0.0000 OK

15 minute winter S12 1.010 S23 29.3 2.284 0.065 0.2955

15 minute winter S13 10 87.011 0.061 7.8 0.1090 0.0000 OK

15 minute winter S13 4.000 S14 7.7 0.734 0.085 0.1710

15 minute winter S14 10 86.904 0.063 15.5 0.1097 0.0000 OK

15 minute winter S14 4.001 S16 15.3 1.051 0.099 0.3814

15 minute winter S15 10 86.988 0.038 7.8 0.0791 0.0000 OK

15 minute winter S15 5.000 S16 7.7 0.691 0.034 0.1688

15 minute winter S16 11 86.433 0.093 29.5 0.1482 0.0000 OK

15 minute winter S16 4.002 S17 29.2 1.783 0.191 0.6055

15 minute winter S17 11 85.721 0.077 35.4 0.1299 0.0000 OK

15 minute winter S17 4.003 S20 35.6 1.969 0.147 0.4650

15 minute winter S18 10 85.415 0.045 6.5 0.0768 0.0000 OK

15 minute winter S18 6.000 S19 6.4 0.777 0.050 0.2210

15 minute winter S19 11 85.080 0.060 12.9 0.1005 0.0000 OK

15 minute winter S19 6.001 S20 12.7 0.818 0.088 0.5515

15 minute winter S20 11 84.546 0.106 48.3 0.1195 0.0000 OK

15 minute winter S20 4.004 S21 48.5 2.340 0.223 0.2398

15 minute winter S21 11 84.067 0.142 55.9 0.2935 0.0000 OK

15 minute winter S21 4.005 S22 56.0 1.698 0.272 0.8889

15 minute winter S22 11 83.753 0.113 63.4 0.2276 0.0000 OK

15 minute winter S22 4.006 S23 63.3 2.355 0.182 0.7351

15 minute winter S23 11 82.870 0.130 99.9 0.2556 0.0000 OK

15 minute winter S23 1.011 S24 99.9 2.924 0.150 0.4949

15 minute winter S24 11 82.241 0.111 106.1 0.2130 0.0000 OK

15 minute winter S24 1.012 S25 106.0 3.373 0.125 0.7399
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.80%

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 winter S25 11 80.647 0.117 112.2 0.2211 0.0000 OK

15 minute winter S25 1.013 S26 112.0 3.317 0.135 0.6637

15 minute winter S26 11 79.363 0.123 118.2 0.2338 0.0000 OK

15 minute winter S26 1.014 S27 117.9 3.555 0.143 0.6645

15 minute winter S27 11 78.043 0.168 124.1 0.3170 0.0000 OK

15 minute winter S27 1.015 S28 124.0 1.977 0.149 0.4499

15 minute winter S28 11 77.858 0.188 130.2 0.3613 0.0000 OK

15 minute winter S28 1.016 BASIN-02 131.0 3.016 0.208 1.3418

30 minute winter BASIN-02 25 77.371 0.171 100.1 46.8054 0.0000 OK

30 minute winter BASIN-02 1.017 S29-FC 81.3 0.994 0.173 2.5166

30 minute winter S29-FC 27 77.405 0.405 81.3 0.5789 0.0000 OK

30 minute winter S29-FC 1.018 S30 77.2 0.840 0.428 2.1138

30 minute winter S30 27 77.403 0.446 77.2 0.6383 0.0000 OK

30 minute winter S30 1.019 S31 80.4 0.884 0.448 2.8472

30 minute winter S31 26 77.389 0.488 80.4 0.6977 0.0000 SURCHARGED

30 minute winter S31 1.020 S36 81.4 0.514 0.430 8.5263

15 minute winter S32 10 83.168 0.033 9.2 0.0622 0.0000 OK

15 minute winter S32 7.000 S33 9.1 1.669 0.026 0.0613

15 minute winter S33 10 82.070 0.046 18.3 0.0780 0.0000 OK

15 minute winter S33 7.001 S34 18.2 2.251 0.051 0.1849

15 minute winter S34 10 79.801 0.057 27.4 0.0865 0.0000 OK

15 minute winter S34 7.002 S36 27.0 2.925 0.077 1.1106

15 minute winter S35 10 79.786 0.034 9.2 0.0608 0.0000 OK

15 minute winter S35 8.000 S36 9.1 2.126 0.026 1.0715

360 minute winter TANK 01 344 77.353 0.398 28.4 132.4831 0.0000 SURCHARGED

360 minute winter TANK 01 9.000 S36 -28.4 -0.657 -0.396 1.5051

30 minute winter S36 23 77.428 0.788 87.6 1.5925 0.0000 SURCHARGED

30 minute winter S36 1.021 S37 24.2 0.540 0.101 4.5367

30 minute winter S37 23 77.441 0.853 30.6 1.7525 0.0000 SURCHARGED

30 minute winter S37 1.022 S38 17.0 0.497 0.070 6.7715

30 minute winter S38 23 77.460 0.951 23.4 1.9724 0.0000 SURCHARGED

30 minute winter S38 1.023 S39-FC 12.1 0.284 0.050 4.1651

30 minute winter S39-FC 23 77.476 1.015 15.4 2.9184 0.0000 SURCHARGED

30 minute winter S39-FC 1.024 Ex S3951 7.0 0.677 0.047 0.0767 109.4

15 minute winter Ex S3951 12 76.475 0.055 7.0 0.0000 0.0000 OK
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Results for 10 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.71%

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 winter S1 10 87.211 0.091 30.4 0.2138 0.0000 OK

15 minute winter S1 1.000 S3 30.0 1.025 0.133 1.1129

720 minute winter S2 705 87.150 0.336 2.5 0.7446 0.0000 OK

720 minute winter S2 2.000 S3 2.4 0.428 0.021 1.4912

720 minute winter S3 705 87.150 0.457 7.4 1.1366 0.0000 SURCHARGED

720 minute winter S3 1.001 S4 6.8 0.399 0.041 5.2564

720 minute winter S4 705 87.150 0.543 9.3 1.4732 0.0000 SURCHARGED

720 minute winter S4 1.002 S5 8.7 0.350 0.053 3.4048

720 minute winter S5 705 87.150 0.599 11.2 1.7192 0.0000 SURCHARGED

720 minute winter S5 1.003 BASIN-01 10.7 0.537 0.075 4.0650

720 minute winter BASIN-01 705 87.150 0.650 10.7 155.3202 0.0000 SURCHARGED

720 minute winter BASIN-01 1.004 S6-FC 1.1 0.093 0.009 3.1212

720 minute winter S6-FC 705 87.150 0.680 1.1 0.9731 0.0000 SURCHARGED

720 minute winter S6-FC 1.005 S7 0.9 0.342 0.013 0.0973

240 minute winter S7 104 86.345 0.025 0.9 0.0360 0.0000 OK

240 minute winter S7 1.006 S8 0.9 0.343 0.014 0.0560

15 minute winter S8 11 86.337 0.092 2.2 0.1309 0.0000 OK

15 minute winter S8 1.007 S10 2.5 0.349 0.035 0.3290

15 minute winter S9 10 86.934 0.059 16.6 0.1273 0.0000 OK

15 minute winter S9 3.000 S10 16.4 0.826 0.086 0.4944

15 minute winter S10 11 86.335 0.144 33.0 0.2548 0.0000 OK

15 minute winter S10 1.008 S11 31.2 0.972 0.432 0.8754

15 minute winter S11 11 86.083 0.083 46.8 0.1807 0.0000 OK

15 minute winter S11 1.009 S12 46.9 2.383 0.109 0.8697

15 minute winter S12 11 84.068 0.093 62.5 0.1873 0.0000 OK

15 minute winter S12 1.010 S23 62.7 2.435 0.139 0.6339

15 minute winter S13 10 87.041 0.091 16.6 0.1630 0.0000 OK

15 minute winter S13 4.000 S14 16.4 0.897 0.181 0.2977

15 minute winter S14 10 86.934 0.093 32.9 0.1609 0.0000 OK

15 minute winter S14 4.001 S16 32.6 1.278 0.211 0.6668

15 minute winter S15 10 87.004 0.054 16.6 0.1139 0.0000 OK

15 minute winter S15 5.000 S16 16.5 0.828 0.072 0.2961

15 minute winter S16 10 86.482 0.142 62.8 0.2262 0.0000 OK

15 minute winter S16 4.002 S17 61.7 2.171 0.403 1.0530

15 minute winter S17 11 85.758 0.114 75.5 0.1915 0.0000 OK

15 minute winter S17 4.003 S20 75.2 2.328 0.310 0.8291

15 minute winter S18 10 85.436 0.066 13.8 0.1110 0.0000 OK

15 minute winter S18 6.000 S19 13.6 0.966 0.107 0.3775

15 minute winter S19 10 85.107 0.087 27.4 0.1468 0.0000 OK

15 minute winter S19 6.001 S20 26.9 0.959 0.186 0.9862

15 minute winter S20 11 84.608 0.168 101.8 0.1898 0.0000 OK

15 minute winter S20 4.004 S21 102.7 2.751 0.472 0.4320

15 minute winter S21 11 84.146 0.221 118.3 0.4575 0.0000 OK

15 minute winter S21 4.005 S22 119.0 2.022 0.578 1.5831

15 minute winter S22 11 83.814 0.174 134.7 0.3510 0.0000 OK

15 minute winter S22 4.006 S23 135.1 2.851 0.388 1.2969

15 minute winter S23 11 82.944 0.204 213.5 0.4001 0.0000 OK

15 minute winter S23 1.011 S24 213.7 3.447 0.321 0.8976

15 minute winter S24 11 82.299 0.169 226.7 0.3235 0.0000 OK

15 minute winter S24 1.012 S25 226.9 4.001 0.268 1.3352
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Results for 10 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.71%

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 winter S25 11 80.710 0.180 239.9 0.3417 0.0000 OK

15 minute winter S25 1.013 S26 240.0 3.978 0.289 1.1852

15 minute winter S26 11 79.425 0.185 253.0 0.3518 0.0000 OK

15 minute winter S26 1.014 S27 253.1 3.962 0.307 1.3004

15 minute winter S27 11 78.151 0.276 266.1 0.5219 0.0000 OK

15 minute winter S27 1.015 S28 266.3 2.345 0.320 0.8103

15 minute winter S28 11 77.950 0.280 279.3 0.5372 0.0000 OK

15 minute winter S28 1.016 BASIN-02 280.6 3.330 0.446 3.2149

360 minute winter BASIN-02 360 77.680 0.480 42.9 150.0150 0.0000 OK

360 minute winter BASIN-02 1.017 S29-FC 37.1 0.715 0.079 4.4916

360 minute winter S29-FC 360 77.680 0.680 37.1 0.9730 0.0000 SURCHARGED

360 minute winter S29-FC 1.018 S30 35.4 0.609 0.197 2.1721

360 minute winter S30 360 77.680 0.723 35.4 1.0345 0.0000 SURCHARGED

360 minute winter S30 1.019 S31 34.1 0.612 0.190 2.8491

360 minute winter S31 360 77.680 0.779 34.1 1.1146 0.0000 SURCHARGED

360 minute winter S31 1.020 S36 32.4 0.582 0.171 8.5263

15 minute winter S32 10 83.182 0.047 19.3 0.0885 0.0000 OK

15 minute winter S32 7.000 S33 19.2 2.080 0.054 0.1033

15 minute winter S33 10 82.090 0.066 38.5 0.1123 0.0000 OK

15 minute winter S33 7.001 S34 38.3 2.848 0.108 0.3075

15 minute winter S34 10 79.825 0.081 57.6 0.1226 0.0000 OK

15 minute winter S34 7.002 S36 57.2 3.297 0.164 1.2604

15 minute winter S35 10 79.799 0.047 19.3 0.0857 0.0000 OK

15 minute winter S35 8.000 S36 19.2 2.426 0.055 1.1413

360 minute winter TANK 01 360 77.680 0.725 44.0 241.0032 0.0000 SURCHARGED

360 minute winter TANK 01 9.000 S36 -44.0 -0.631 -0.614 1.5051

15 minute winter S36 12 77.695 1.055 124.2 2.1314 0.0000 SURCHARGED

15 minute winter S36 1.021 S37 -52.4 0.699 -0.219 4.5367

360 minute winter S37 360 77.680 1.092 9.9 2.2434 0.0000 SURCHARGED

360 minute winter S37 1.022 S38 8.2 0.316 0.034 6.7715

15 minute summer S38 12 77.712 1.203 40.2 2.4954 0.0000 SURCHARGED

15 minute summer S38 1.023 S39-FC -20.6 0.331 -0.086 4.1651

15 minute summer S39-FC 12 77.740 1.279 30.5 3.6778 0.0000 SURCHARGED

15 minute summer S39-FC 1.024 Ex S3951 7.0 0.676 0.047 0.0767 102.4

120 minute winter Ex S3951 40 76.475 0.055 7.0 0.0000 0.0000 OK



Ardent ConsulƟng Engineers File: 2502330 - Surface Water Network 07.05.2026 - NEW.pfd
Network: Surface Water Network 
Mehmet Ertay
08/05/2026

Page 15

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

Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.62%

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)

720 minute winter S1 720 87.283 0.163 3.1 0.3819 0.0000 OK

720 minute winter S1 1.000 S3 3.1 0.664 0.014 2.1742

720 minute winter S2 720 87.283 0.469 3.1 1.0399 0.0000 SURCHARGED

720 minute winter S2 2.000 S3 2.9 0.434 0.025 1.5338

720 minute winter S3 720 87.283 0.590 9.1 1.4680 0.0000 SURCHARGED

720 minute winter S3 1.001 S4 8.3 0.378 0.051 5.2564

720 minute winter S4 720 87.283 0.676 11.4 1.8348 0.0000 SURCHARGED

720 minute winter S4 1.002 S5 10.8 0.336 0.066 3.4048

720 minute winter S5 720 87.283 0.732 13.9 2.1017 0.0000 SURCHARGED

720 minute winter S5 1.003 BASIN-01 13.5 0.566 0.094 4.0650

720 minute winter BASIN-01 720 87.283 0.783 13.5 199.7157 0.0000 SURCHARGED

720 minute winter BASIN-01 1.004 S6-FC 1.1 0.110 0.009 3.1212

720 minute winter S6-FC 720 87.283 0.813 1.1 1.1639 0.0000 SURCHARGED

720 minute winter S6-FC 1.005 S7 1.0 0.350 0.014 0.1021

15 minute winter S7 11 86.367 0.047 2.7 0.0672 0.0000 OK

15 minute winter S7 1.006 S8 2.4 0.336 0.037 0.3358

15 minute winter S8 11 86.361 0.116 2.7 0.1662 0.0000 OK

15 minute winter S8 1.007 S10 3.8 0.345 0.053 0.4198

15 minute winter S9 10 86.943 0.068 21.8 0.1458 0.0000 OK

15 minute winter S9 3.000 S10 21.6 0.874 0.113 0.6008

15 minute winter S10 11 86.359 0.168 43.4 0.2976 0.0000 OK

15 minute winter S10 1.008 S11 40.2 1.041 0.557 1.0518

15 minute winter S11 11 86.095 0.095 60.7 0.2064 0.0000 OK

15 minute winter S11 1.009 S12 60.8 2.560 0.141 1.0496

15 minute winter S12 11 84.082 0.107 81.3 0.2140 0.0000 OK

15 minute winter S12 1.010 S23 81.6 2.429 0.181 0.8485

15 minute winter S13 10 87.056 0.106 21.8 0.1898 0.0000 OK

15 minute winter S13 4.000 S14 21.5 0.962 0.237 0.3649

15 minute winter S14 10 86.948 0.107 43.3 0.1857 0.0000 OK

15 minute winter S14 4.001 S16 42.8 1.363 0.277 0.8206

15 minute winter S15 10 87.012 0.062 21.8 0.1302 0.0000 OK

15 minute winter S15 5.000 S16 21.7 0.878 0.094 0.3648

15 minute winter S16 10 86.508 0.168 82.6 0.2677 0.0000 OK

15 minute winter S16 4.002 S17 81.2 2.318 0.531 1.2967

15 minute winter S17 11 85.776 0.132 99.3 0.2224 0.0000 OK

15 minute winter S17 4.003 S20 98.8 2.463 0.407 1.0258

15 minute winter S18 10 85.445 0.075 18.1 0.1273 0.0000 OK

15 minute winter S18 6.000 S19 17.9 1.043 0.140 0.4595

15 minute winter S19 10 85.120 0.100 36.0 0.1693 0.0000 OK

15 minute winter S19 6.001 S20 35.4 1.008 0.245 1.2211

15 minute winter S20 11 84.642 0.202 133.8 0.2289 0.0000 OK

15 minute winter S20 4.004 S21 134.9 2.774 0.620 0.5678

15 minute winter S21 11 84.192 0.267 155.4 0.5515 0.0000 OK

15 minute winter S21 4.005 S22 156.4 2.133 0.759 1.9658

15 minute winter S22 11 83.847 0.207 176.9 0.4171 0.0000 OK

15 minute winter S22 4.006 S23 177.5 3.032 0.509 1.6018

15 minute winter S23 11 82.983 0.243 279.6 0.4764 0.0000 OK

15 minute winter S23 1.011 S24 279.9 3.626 0.420 1.1169

15 minute winter S24 11 82.328 0.198 297.0 0.3795 0.0000 OK

15 minute winter S24 1.012 S25 297.3 4.217 0.351 1.6600
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.62%

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 winter S25 11 80.743 0.213 314.4 0.4044 0.0000 OK

15 minute winter S25 1.013 S26 314.7 4.218 0.378 1.4655

15 minute winter S26 11 79.456 0.216 331.8 0.4108 0.0000 OK

15 minute winter S26 1.014 S27 331.9 3.984 0.403 1.7003

15 minute winter S27 11 78.209 0.334 349.1 0.6324 0.0000 OK

15 minute winter S27 1.015 S28 349.4 2.444 0.420 0.9998

15 minute winter S28 10 77.997 0.327 366.5 0.6286 0.0000 OK

15 minute winter S28 1.016 BASIN-02 367.9 3.443 0.585 4.3174

360 minute winter BASIN-02 360 77.853 0.653 53.1 217.9996 0.0000 SURCHARGED

360 minute winter BASIN-02 1.017 S29-FC 36.8 0.718 0.078 4.5872

360 minute winter S29-FC 360 77.853 0.853 36.8 1.2206 0.0000 SURCHARGED

360 minute winter S29-FC 1.018 S30 35.4 0.603 0.196 2.1721

360 minute winter S30 360 77.853 0.896 35.4 1.2820 0.0000 SURCHARGED

360 minute winter S30 1.019 S31 34.2 0.621 0.190 2.8491

360 minute winter S31 360 77.853 0.952 34.2 1.3620 0.0000 SURCHARGED

360 minute winter S31 1.020 S36 32.3 0.592 0.171 8.5263

15 minute winter S32 10 83.189 0.054 25.4 0.1013 0.0000 OK

15 minute winter S32 7.000 S33 25.3 2.253 0.072 0.1256

15 minute winter S33 10 82.100 0.076 50.7 0.1289 0.0000 OK

15 minute winter S33 7.001 S34 50.4 3.080 0.143 0.3743

15 minute winter S34 10 79.838 0.094 75.8 0.1413 0.0000 OK

15 minute winter S34 7.002 S36 75.4 3.250 0.215 1.3098

15 minute winter S35 10 79.806 0.054 25.4 0.0980 0.0000 OK

15 minute winter S35 8.000 S36 25.2 2.393 0.072 1.1638

360 minute winter TANK 01 360 77.853 0.898 44.6 298.5697 0.0000 SURCHARGED

360 minute winter TANK 01 9.000 S36 -44.6 -0.637 -0.621 1.5051

15 minute winter S36 11 77.863 1.223 204.1 2.4711 0.0000 SURCHARGED

15 minute winter S36 1.021 S37 -83.6 0.724 -0.349 4.5367

15 minute winter S37 11 77.857 1.269 82.4 2.6072 0.0000 SURCHARGED

15 minute winter S37 1.022 S38 -58.4 0.635 -0.241 6.7715

360 minute winter S38 360 77.853 1.344 9.1 2.7882 0.0000 SURCHARGED

360 minute winter S38 1.023 S39-FC 7.2 0.211 0.030 4.1651

15 minute summer S39-FC 11 77.860 1.399 27.1 4.0231 0.0000 SURCHARGED

15 minute summer S39-FC 1.024 Ex S3951 7.0 0.675 0.047 0.0764 99.6

30 minute winter Ex S3951 13 76.475 0.055 7.0 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.35%

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)

960 minute winter S1 945 87.697 0.577 4.1 1.3500 0.0000 SURCHARGED

960 minute winter S1 1.000 S3 3.9 0.616 0.017 3.0680

960 minute winter S2 945 87.697 0.883 4.1 1.9572 0.0000 SURCHARGED

960 minute winter S2 2.000 S3 4.0 0.412 0.035 1.5338

960 minute winter S3 945 87.697 1.004 11.8 2.4974 0.0000 SURCHARGED

960 minute winter S3 1.001 S4 11.6 0.345 0.071 5.2564

960 minute winter S4 945 87.697 1.090 15.7 2.9577 0.0000 SURCHARGED

960 minute winter S4 1.002 S5 15.5 0.351 0.095 3.4048

960 minute winter S5 945 87.697 1.146 19.6 3.2896 0.0000 SURCHARGED

960 minute winter S5 1.003 BASIN-01 19.5 0.605 0.136 4.0650

960 minute winter BASIN-01 945 87.697 1.197 19.5 383.3181 0.0000 FLOOD RISK

960 minute winter BASIN-01 1.004 S6-FC 1.2 0.116 0.010 3.1212

960 minute winter S6-FC 945 87.697 1.227 1.2 1.7562 0.0000 SURCHARGED

960 minute winter S6-FC 1.005 S7 1.2 0.370 0.017 0.1163

15 minute winter S7 11 86.450 0.130 6.9 0.1855 0.0000 OK

15 minute winter S7 1.006 S8 -6.1 0.337 -0.092 0.8254

15 minute winter S8 11 86.445 0.200 9.1 0.2867 0.0000 OK

15 minute winter S8 1.007 S10 9.2 0.343 0.128 0.7243

15 minute winter S9 10 86.965 0.090 38.6 0.1948 0.0000 OK

15 minute winter S9 3.000 S10 38.3 1.009 0.200 0.9313

15 minute winter S10 11 86.444 0.253 76.9 0.4485 0.0000 OK

15 minute winter S10 1.008 S11 70.2 1.221 0.973 1.5700

15 minute winter S11 11 86.128 0.128 106.7 0.2787 0.0000 OK

15 minute winter S11 1.009 S12 106.4 2.971 0.247 1.5825

15 minute winter S12 11 84.118 0.143 142.9 0.2870 0.0000 OK

15 minute winter S12 1.010 S23 142.8 2.481 0.317 1.4743

15 minute winter S13 10 87.099 0.149 38.6 0.2683 0.0000 OK

15 minute winter S13 4.000 S14 38.2 1.073 0.421 0.5818

15 minute winter S14 10 86.994 0.153 76.7 0.2661 0.0000 OK

15 minute winter S14 4.001 S16 75.9 1.485 0.491 1.3104

15 minute winter S15 10 87.032 0.082 38.6 0.1735 0.0000 OK

15 minute winter S15 5.000 S16 38.4 0.959 0.167 0.5737

15 minute winter S16 10 86.598 0.258 146.5 0.4116 0.0000 OK

15 minute winter S16 4.002 S17 144.6 2.481 0.945 2.3596

15 minute winter S17 11 85.902 0.258 176.4 0.4352 0.0000 OK

15 minute winter S17 4.003 S20 174.9 2.546 0.721 1.7212

15 minute winter S18 10 85.473 0.103 32.2 0.1739 0.0000 OK

15 minute winter S18 6.000 S19 32.0 1.185 0.251 1.1800

15 minute winter S19 12 85.358 0.338 64.2 0.5712 0.0000 SURCHARGED

15 minute winter S19 6.001 S20 66.6 1.085 0.461 2.4236

15 minute winter S20 12 85.247 0.807 221.3 0.9125 0.0000 SURCHARGED

15 minute winter S20 4.004 S21 220.2 3.128 1.013 0.8152

15 minute winter S21 12 84.525 0.600 252.8 1.2409 0.0000 SURCHARGED

15 minute winter S21 4.005 S22 252.9 2.350 1.228 2.7387

15 minute winter S22 11 83.936 0.296 288.3 0.5965 0.0000 OK

15 minute winter S22 4.006 S23 288.0 3.281 0.826 2.4967

15 minute winter S23 11 83.098 0.358 467.3 0.7018 0.0000 OK

15 minute winter S23 1.011 S24 467.2 3.906 0.701 1.7219

15 minute winter S24 11 82.408 0.278 497.5 0.5333 0.0000 OK

15 minute winter S24 1.012 S25 497.4 4.622 0.588 2.5418
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.35%

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 winter S25 11 80.832 0.302 527.8 0.5730 0.0000 OK

15 minute winter S25 1.013 S26 528.5 4.498 0.635 2.3883

15 minute winter S26 12 79.585 0.345 558.8 0.6549 0.0000 OK

15 minute winter S26 1.014 S27 553.9 3.788 0.672 2.8910

15 minute winter S27 12 78.698 0.823 584.3 1.5572 0.0000 SURCHARGED

15 minute winter S27 1.015 S28 577.9 2.675 0.694 1.5103

480 minute winter S28 480 78.457 0.787 102.9 1.5122 0.0000 SURCHARGED

480 minute winter S28 1.016 BASIN-02 71.3 1.551 0.113 6.0424

480 minute winter BASIN-02 480 78.457 1.257 71.3 513.2361 0.0000 SURCHARGED

480 minute winter BASIN-02 1.017 S29-FC 28.4 0.722 0.060 4.5872

480 minute winter S29-FC 480 78.457 1.457 28.4 2.0852 0.0000 SURCHARGED

480 minute winter S29-FC 1.018 S30 27.3 0.631 0.151 2.1721

480 minute winter S30 480 78.458 1.501 27.3 2.1473 0.0000 SURCHARGED

480 minute winter S30 1.019 S31 26.3 0.652 0.147 2.8491

480 minute winter S31 480 78.457 1.556 26.3 2.2265 0.0000 SURCHARGED

480 minute winter S31 1.020 S36 24.8 0.605 0.131 8.5263

15 minute winter S32 10 83.207 0.072 45.1 0.1354 0.0000 OK

15 minute winter S32 7.000 S33 44.9 2.644 0.127 0.1900

15 minute winter S33 10 82.126 0.102 90.0 0.1732 0.0000 OK

15 minute winter S33 7.001 S34 89.6 3.509 0.254 0.6020

15 minute winter S34 10 79.882 0.138 134.7 0.2078 0.0000 OK

15 minute winter S34 7.002 S36 133.4 3.441 0.381 1.4981

15 minute winter S35 10 79.824 0.072 45.1 0.1303 0.0000 OK

15 minute winter S35 8.000 S36 44.9 2.544 0.128 1.2276

480 minute winter TANK 01 480 78.457 1.502 45.6 499.4167 0.0000 SURCHARGED

480 minute winter TANK 01 9.000 S36 -45.6 -0.647 -0.634 1.5051

15 minute winter S36 11 78.476 1.836 337.4 3.7077 0.0000 SURCHARGED

15 minute winter S36 1.021 S37 -126.9 0.757 -0.529 4.5367

15 minute winter S37 11 78.499 1.911 122.5 3.9262 0.0000 SURCHARGED

15 minute winter S37 1.022 S38 -82.8 0.680 -0.342 6.7715

15 minute winter S38 11 78.529 2.020 78.9 4.1923 0.0000 SURCHARGED

15 minute winter S38 1.023 S39-FC -38.9 0.323 -0.162 4.1651

15 minute winter S39-FC 11 78.545 2.084 54.6 5.9918 0.0000 SURCHARGED

15 minute winter S39-FC 1.024 Ex S3951 7.7 0.693 0.052 0.0819 90.0

15 minute winter Ex S3951 11 76.477 0.057 7.7 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
1
0
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
✓
✓

1 Link Type

Template
Shape

Barrels

Freeform Carrier
Circular
1

Auto Increment (mm)
Follow Ground

75
x

Available Diameters (mm)
100

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

S1
S2
S3
S4
S5
BASIN-01
S6-FC
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
BASIN-02
S29-FC
S30
S31

0.110
0.110
0.110
0.110
0.110

0.060
0.060
0.060
0.060
0.060
0.060
0.060
0.050
0.050
0.050
0.050

0.060
0.060
0.060
0.050
0.050
0.050
0.050
0.050

5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

88.941
88.841
88.778
88.324
88.080
87.989
88.000
87.600
87.610
88.525
88.059
87.595
86.072
88.758
88.830
88.723
88.492
87.453
87.161
86.814
86.353
85.809
85.693
85.010
84.185
82.676
81.373
80.047
79.711
78.800
78.800
79.319
79.823

1200
1200
1350
1350
1350
1350
1350
1350
1350
1350
1200
1350
1350
1200
1200
1350
1200
1200
1200
1200
1200
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350

523165.209
523196.724
523187.020
523166.921
523184.471
523185.552
523204.890
523232.930
523249.020
523234.235
523247.224
523270.533
523306.653
523198.718
523211.913
523216.833
523228.331
523258.683
523233.894
523254.506
523278.198
523286.679
523306.762
523323.404
523335.480
523352.711
523368.658
523387.457
523391.397
523402.451
523394.821
523385.643
523367.687

234151.045
234158.348
234168.308
234194.702
234207.102
234232.735
234228.980
234206.208
234192.930
234161.180
234180.279
234166.130
234140.724
234100.741
234110.339
234139.077
234130.535
234109.577
234051.272
234068.187
234093.152
234085.271
234103.174
234124.884
234116.919
234100.878
234089.412
234082.512
234076.737
234051.044
234031.228
234021.044
234020.074

1.821
2.027
2.085
1.717
1.529
1.489
1.530
1.280
1.365
1.650
1.868
1.595
2.097
1.808
1.989
1.773
2.152
1.809
1.791
1.794
1.913
1.884
2.053
2.270
2.055
2.146
2.133
2.172
2.041
1.600
1.800
2.362
2.922

87.120
86.814
86.693
86.607
86.551
86.500
86.470
86.320
86.245
86.875
86.191
86.000
83.975
86.950
86.841
86.950
86.340
85.644
85.370
85.020
84.440
83.925
83.640
82.740
82.130
80.530
79.240
77.875
77.670
77.200
77.000
76.957
76.901
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Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

S32
S33
S34
S35
TANK 01
S36
S37
S38
S39-FC
Ex S3951

0.070
0.070
0.070
0.070

0.070
0.070
0.070
0.070

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

85.018
84.506
83.487
83.473
81.794
82.169
81.444
81.055
80.704
80.130

1200
1200
1200
1350
1350
1500
1500
1500
1800
1350

523296.928
523302.864
523309.723
523285.943
523327.078
523314.740
523318.933
523327.676
523335.724
523343.015

234070.524
234061.134
234039.387
234004.353
234027.913
234010.461
233989.884
233959.783
233942.263
233941.174

1.883
2.482
3.743
3.721
4.839
5.529
4.856
4.546
4.243
3.710

83.135
82.024
79.744
79.752
76.955
76.640
76.588
76.509
76.461
76.420

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 S1 S3 27.816 0.600 87.120 86.768 0.352 79.0 375 5.23 30.6

1.000 2.039 225.3 12.2 1.446 1.635 0.110 0.0 62 1.017

2.000 S2 S3 13.906 0.600 86.814 86.768 0.046 302.3 375 5.22 30.6

2.000 1.037 114.5 12.2 1.652 1.635 0.110 0.0 77 0.750

1.001 S3 S4 33.175 0.600 86.693 86.607 0.086 385.8 450 5.76 29.3

1.001 1.029 163.6 34.9 1.635 1.267 0.330 0.0 119 1.176

1.002 S4 S5 21.489 0.600 86.607 86.551 0.056 383.7 450 6.11 28.4

1.002 1.032 164.1 45.2 1.267 1.079 0.440 0.0 162 1.001

1.003 S5 BASIN-01 25.656 0.600 86.551 86.500 0.051 500.0 450 6.59 27.4

1.003 0.902 143.5 54.5 1.079 1.039 0.550 0.0 215 0.835

1.004 BASIN-01 S6-FC 19.699 0.600 86.500 86.470 0.030 656.6 450 7.00 26.5

1.004 0.786 125.0 52.7 1.039 1.080 0.550 0.0 228 0.751

1.005 S6-FC S7 36.122 0.600 86.470 86.320 0.150 240.8 300 7.60 25.5

1.005 1.009 71.3 50.6 1.230 0.980 0.550 0.0 187 1.092

1.006 S7 S8 20.861 0.600 86.320 86.245 0.075 278.1 300 7.97 24.8

1.006 0.938 66.3 49.3 0.980 1.065 0.550 0.0 194 1.025

1.007 S8 S10 12.778 0.600 86.245 86.191 0.054 236.6 300 8.18 24.5

1.007 1.018 71.9 48.6 1.065 1.568 0.550 0.0 181 1.091

3.000 S9 S10 23.098 0.600 86.875 86.191 0.684 33.8 300 5.14 30.8

3.000 2.714 191.9 6.7 1.350 1.568 0.060 0.0 38 1.285

1.008 S10 S11 27.267 0.600 86.191 86.075 0.116 235.1 300 8.63 23.8

1.008 1.021 72.2 57.6 1.568 1.220 0.670 0.0 204 1.130

1.009 S11 S12 44.160 0.600 86.000 83.975 2.025 21.8 375 8.81 23.5

1.009 3.894 430.1 62.0 1.220 1.722 0.730 0.0 96 2.803

1.010 S12 S23 23.055 0.600 83.975 82.815 1.160 19.9 375 8.91 23.3

1.010 4.080 450.6 66.7 1.722 1.820 0.790 0.0 97 2.961

4.000 S13 S14 16.317 0.600 86.950 86.841 0.109 149.7 300 5.21 30.7

4.000 1.282 90.7 6.6 1.508 1.689 0.060 0.0 55 0.758

4.001 S14 S16 26.027 0.600 86.841 86.340 0.501 52.0 300 5.41 30.2

4.001 2.186 154.5 13.1 1.689 1.852 0.120 0.0 58 1.344

5.000 S15 S16 14.324 0.600 86.950 86.340 0.610 23.5 300 5.07 31.0

5.000 3.258 230.3 6.7 1.473 1.852 0.060 0.0 35 1.468
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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)

4.002 S16 S17 36.885 0.600 86.340 85.644 0.696 53.0 300 5.69 29.4

4.002 2.164 153.0 24.5 1.852 1.509 0.230 0.0 82 1.617

4.003 S17 S20 25.507 0.600 85.644 84.440 1.204 21.2 300 5.82 29.1

4.003 3.430 242.5 29.5 1.509 1.613 0.280 0.0 72 2.389

6.000 S18 S19 26.664 0.600 85.370 85.020 0.350 76.2 300 5.25 30.6

6.000 1.803 127.4 5.5 1.491 1.494 0.050 0.0 46 0.961

6.001 S19 S20 34.417 0.600 85.020 84.440 0.580 59.3 300 5.53 29.9

6.001 2.044 144.5 10.8 1.494 1.613 0.100 0.0 58 1.249

4.004 S20 S21 11.577 0.600 84.440 84.000 0.440 26.3 300 5.88 29.0

4.004 3.077 217.5 39.8 1.613 1.509 0.380 0.0 90 2.412

4.005 S21 S22 26.904 0.600 83.925 83.640 0.285 94.4 375 6.12 28.4

4.005 1.865 206.0 45.2 1.509 1.678 0.440 0.0 121 1.522

4.006 S22 S23 27.355 0.600 83.640 82.815 0.825 33.2 375 6.27 28.1

4.006 3.156 348.5 50.8 1.678 1.820 0.500 0.0 97 2.289

1.011 S23 S24 14.466 0.600 82.740 82.130 0.610 23.7 450 8.97 23.3

1.011 4.188 666.1 113.5 1.820 1.605 1.350 0.0 124 3.154

1.012 S24 S25 23.542 0.600 82.130 80.530 1.600 14.7 450 9.04 23.2

1.012 5.320 846.1 117.1 1.605 1.696 1.400 0.0 112 3.788

1.013 S25 S26 19.641 0.600 80.530 79.240 1.290 15.2 450 9.10 23.1

1.013 5.230 831.8 120.9 1.696 1.683 1.450 0.0 115 3.771

1.014 S26 S27 20.025 0.600 79.240 77.950 1.290 15.5 450 9.17 23.0

1.014 5.179 823.7 124.6 1.683 1.647 1.500 0.0 117 3.781

1.015 S27 S28 6.991 0.600 77.875 77.670 0.205 34.1 525 9.20 22.9

1.015 3.844 832.2 128.5 1.647 1.516 1.550 0.0 135 3.209

1.016 S28 BASIN-02 27.970 0.600 77.670 77.200 0.470 59.5 525 9.36 22.7

1.016 2.907 629.3 131.4 1.516 1.075 1.600 0.0 162 2.320

1.017 BASIN-02 S29-FC 21.234 0.600 77.200 77.000 0.200 106.2 525 9.52 22.5

1.017 2.173 470.4 130.2 1.075 1.275 1.600 0.0 188 1.870

1.018 S29-FC S30 13.709 0.600 77.000 76.957 0.043 318.8 450 9.72 22.2

1.018 1.133 180.2 128.6 1.350 1.912 1.600 0.0 321 1.191

1.019 S30 S31 17.982 0.600 76.957 76.901 0.056 321.1 450 9.99 21.9

1.019 1.129 179.5 126.6 1.912 2.472 1.600 0.0 317 1.186

1.020 S31 S36 53.813 0.600 76.901 76.715 0.186 289.3 450 10.74 21.0

1.020 1.190 189.2 121.5 2.472 5.004 1.600 0.0 303 1.183

7.000 S32 S33 11.109 0.600 83.135 82.024 1.111 10.0 300 5.04 31.1

7.000 4.999 353.4 7.9 1.583 2.182 0.070 0.0 31 2.086

7.001 S33 S34 22.803 0.600 82.024 79.744 2.280 10.0 300 5.11 30.9

7.001 4.999 353.3 15.6 2.182 3.443 0.140 0.0 42 2.549

7.002 S34 S36 29.358 0.600 79.744 76.865 2.879 10.2 300 5.21 30.7

7.002 4.950 349.9 23.3 3.443 5.004 0.210 0.0 52 2.874

8.000 S35 S36 29.438 0.600 79.752 76.865 2.887 10.2 300 5.10 30.9

8.000 4.950 349.9 7.8 3.421 5.004 0.070 0.0 31 2.086

9.000 TANK 01 S36 21.373 0.600 76.955 76.865 0.090 237.5 300 5.35 30.3

9.000 1.016 71.8 0.0 4.539 5.004 0.000 0.0 0 0.000

1.021 S36 S37 21.000 0.600 76.640 76.588 0.052 403.8 525 11.06 20.7

1.021 1.108 239.9 145.5 5.004 4.331 1.950 0.0 285 1.301

1.022 S37 S38 31.345 0.600 76.588 76.509 0.079 396.8 525 11.53 20.2

1.022 1.118 242.0 147.3 4.331 4.021 2.020 0.0 340 1.136
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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)

1.023 S38 S39-FC 19.280 0.600 76.509 76.461 0.048 401.7 525 11.81 19.9

1.023 1.111 240.5 150.1 4.021 3.718 2.090 0.0 345 1.138

1.024 S39-FC Ex S3951 7.372 0.600 76.461 76.420 0.041 179.8 375 11.91 19.8

1.024 1.348 148.9 154.4 3.868 3.335 2.160 0.0 261 1.599

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 27.816 79.0 375 1 88.941 87.120 1.446 88.778 86.768 1.635

1.000 S1 1200 Manhole 1 S3 1350 Manhole 1

2.000 13.906 302.3 375 1 88.841 86.814 1.652 88.778 86.768 1.635

2.000 S2 1200 Manhole 1 S3 1350 Manhole 1

1.001 33.175 385.8 450 1 88.778 86.693 1.635 88.324 86.607 1.267

1.001 S3 1350 Manhole 1 S4 1350 Manhole 1

1.002 21.489 383.7 450 1 88.324 86.607 1.267 88.080 86.551 1.079

1.002 S4 1350 Manhole 1 S5 1350 Manhole 1

1.003 25.656 500.0 450 1 88.080 86.551 1.079 87.989 86.500 1.039

1.003 S5 1350 Manhole 1 BASIN-01 1350 Manhole 1

1.004 19.699 656.6 450 1 87.989 86.500 1.039 88.000 86.470 1.080

1.004 BASIN-01 1350 Manhole 1 S6-FC 1350 Manhole 1

1.005 36.122 240.8 300 1 88.000 86.470 1.230 87.600 86.320 0.980

1.005 S6-FC 1350 Manhole 1 S7 1350 Manhole 1

1.006 20.861 278.1 300 1 87.600 86.320 0.980 87.610 86.245 1.065

1.006 S7 1350 Manhole 1 S8 1350 Manhole 1

1.007 12.778 236.6 300 1 87.610 86.245 1.065 88.059 86.191 1.568

1.007 S8 1350 Manhole 1 S10 1200 Manhole 1

3.000 23.098 33.8 300 1 88.525 86.875 1.350 88.059 86.191 1.568

3.000 S9 1350 Manhole 1 S10 1200 Manhole 1

1.008 27.267 235.1 300 1 88.059 86.191 1.568 87.595 86.075 1.220

1.008 S10 1200 Manhole 1 S11 1350 Manhole 1

1.009 44.160 21.8 375 1 87.595 86.000 1.220 86.072 83.975 1.722

1.009 S11 1350 Manhole 1 S12 1350 Manhole 1

1.010 23.055 19.9 375 1 86.072 83.975 1.722 85.010 82.815 1.820

1.010 S12 1350 Manhole 1 S23 1350 Manhole 1

4.000 16.317 149.7 300 1 88.758 86.950 1.508 88.830 86.841 1.689

4.000 S13 1200 Manhole 1 S14 1200 Manhole 1

4.001 26.027 52.0 300 1 88.830 86.841 1.689 88.492 86.340 1.852

4.001 S14 1200 Manhole 1 S16 1200 Manhole 1

5.000 14.324 23.5 300 1 88.723 86.950 1.473 88.492 86.340 1.852

5.000 S15 1350 Manhole 1 S16 1200 Manhole 1

4.002 36.885 53.0 300 1 88.492 86.340 1.852 87.453 85.644 1.509

4.002 S16 1200 Manhole 1 S17 1200 Manhole 1

4.003 25.507 21.2 300 1 87.453 85.644 1.509 86.353 84.440 1.613

4.003 S17 1200 Manhole 1 S20 1200 Manhole 1
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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

6.000 26.664 76.2 300 1 87.161 85.370 1.491 86.814 85.020 1.494

6.000 S18 1200 Manhole 1 S19 1200 Manhole 1

6.001 34.417 59.3 300 1 86.814 85.020 1.494 86.353 84.440 1.613

6.001 S19 1200 Manhole 1 S20 1200 Manhole 1

4.004 11.577 26.3 300 1 86.353 84.440 1.613 85.809 84.000 1.509

4.004 S20 1200 Manhole 1 S21 1350 Manhole 1

4.005 26.904 94.4 375 1 85.809 83.925 1.509 85.693 83.640 1.678

4.005 S21 1350 Manhole 1 S22 1350 Manhole 1

4.006 27.355 33.2 375 1 85.693 83.640 1.678 85.010 82.815 1.820

4.006 S22 1350 Manhole 1 S23 1350 Manhole 1

1.011 14.466 23.7 450 1 85.010 82.740 1.820 84.185 82.130 1.605

1.011 S23 1350 Manhole 1 S24 1350 Manhole 1

1.012 23.542 14.7 450 1 84.185 82.130 1.605 82.676 80.530 1.696

1.012 S24 1350 Manhole 1 S25 1350 Manhole 1

1.013 19.641 15.2 450 1 82.676 80.530 1.696 81.373 79.240 1.683

1.013 S25 1350 Manhole 1 S26 1350 Manhole 1

1.014 20.025 15.5 450 1 81.373 79.240 1.683 80.047 77.950 1.647

1.014 S26 1350 Manhole 1 S27 1350 Manhole 1

1.015 6.991 34.1 525 1 80.047 77.875 1.647 79.711 77.670 1.516

1.015 S27 1350 Manhole 1 S28 1350 Manhole 1

1.016 27.970 59.5 525 1 79.711 77.670 1.516 78.800 77.200 1.075

1.016 S28 1350 Manhole 1 BASIN-02 1350 Manhole 1

1.017 21.234 106.2 525 1 78.800 77.200 1.075 78.800 77.000 1.275

1.017 BASIN-02 1350 Manhole 1 S29-FC 1350 Manhole 1

1.018 13.709 318.8 450 1 78.800 77.000 1.350 79.319 76.957 1.912

1.018 S29-FC 1350 Manhole 1 S30 1350 Manhole 1

1.019 17.982 321.1 450 1 79.319 76.957 1.912 79.823 76.901 2.472

1.019 S30 1350 Manhole 1 S31 1350 Manhole 1

1.020 53.813 289.3 450 1 79.823 76.901 2.472 82.169 76.715 5.004

1.020 S31 1350 Manhole 1 S36 1500 Manhole 1

7.000 11.109 10.0 300 1 85.018 83.135 1.583 84.506 82.024 2.182

7.000 S32 1200 Manhole 1 S33 1200 Manhole 1

7.001 22.803 10.0 300 1 84.506 82.024 2.182 83.487 79.744 3.443

7.001 S33 1200 Manhole 1 S34 1200 Manhole 1

7.002 29.358 10.2 300 1 83.487 79.744 3.443 82.169 76.865 5.004

7.002 S34 1200 Manhole 1 S36 1500 Manhole 1

8.000 29.438 10.2 300 1 83.473 79.752 3.421 82.169 76.865 5.004

8.000 S35 1350 Manhole 1 S36 1500 Manhole 1

9.000 21.373 237.5 300 1 81.794 76.955 4.539 82.169 76.865 5.004

9.000 TANK 01 1350 Manhole 1 S36 1500 Manhole 1

1.021 21.000 403.8 525 1 82.169 76.640 5.004 81.444 76.588 4.331

1.021 S36 1500 Manhole 1 S37 1500 Manhole 1

1.022 31.345 396.8 525 1 81.444 76.588 4.331 81.055 76.509 4.021

1.022 S37 1500 Manhole 1 S38 1500 Manhole 1

1.023 19.280 401.7 525 1 81.055 76.509 4.021 80.704 76.461 3.718

1.023 S38 1500 Manhole 1 S39-FC 1800 Manhole 1

1.024 7.372 179.8 375 1 80.704 76.461 3.868 80.130 76.420 3.335

1.024 S39-FC 1800 Manhole 1 Ex S3951 1350 Manhole 1
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S1

S2

S3

S4

S5

BASIN-01

S6-FC

S7

S8

S9

S10

S11

S12

523165.209

523196.724

523187.020

523166.921

523184.471

523185.552

523204.890

523232.930

523249.020

523234.235

523247.224

523270.533

523306.653

234151.045

234158.348

234168.308

234194.702

234207.102

234232.735

234228.980

234206.208

234192.930

234161.180

234180.279

234166.130

234140.724

88.941

88.841

88.778

88.324

88.080

87.989

88.000

87.600

87.610

88.525

88.059

87.595

86.072

1.821

2.027

2.085

1.717

1.529

1.489

1.530

1.280

1.365

1.650

1.868

1.595

2.097

1200

1200

1350

1350

1350

1350

1350

1350

1350

1350

1200

1350

1350

0

0

12

0

1

0

1

0

1

0

1

0

1

0

1

0

0

1

2

0

1

0

1

0

0

0
1
2

0
1

0
1

0
1

0
1

0
1

0
1

0

0
1
2

0
1

0
1

0

1.000

2.000
2.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.004

1.005
1.005

1.006
1.006

1.007

3.000
3.000
1.007

1.008
1.008

1.009
1.009

1.010

87.120

86.814
86.768
86.768

86.693
86.607

86.607
86.551

86.551
86.500

86.500
86.470

86.470
86.320

86.320
86.245

86.245

86.875
86.191
86.191

86.191
86.075

86.000
83.975

83.975

375

375
375
375

450
450

450
450

450
450

450
450

300
300

300
300

300

300
300
300

300
300

375
375

375
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S13

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

523198.718

523211.913

523216.833

523228.331

523258.683

523233.894

523254.506

523278.198

523286.679

523306.762

523323.404

523335.480

523352.711

234100.741

234110.339

234139.077

234130.535

234109.577

234051.272

234068.187

234093.152

234085.271

234103.174

234124.884

234116.919

234100.878

88.758

88.830

88.723

88.492

87.453

87.161

86.814

86.353

85.809

85.693

85.010

84.185

82.676

1.808

1.989

1.773

2.152

1.809

1.791

1.794

1.913

1.884

2.053

2.270

2.055

2.146

1200

1200

1350

1200

1200

1200

1200

1200

1350

1350

1350

1350

1350

0

1

0

0

1

2
0

1

0

0

1

0

1

2

0

1 0

1

0

1

2

0

1

0

1

0

0
1

0

0
1
2

0
1

0

0
1

0
1
2

0
1

0
1

0
1
2

0
1

0
1

0

4.000
4.000

4.001

5.000
5.000
4.001

4.002
4.002

4.003

6.000
6.000

6.001
6.001
4.003

4.004
4.004

4.005
4.005

4.006
4.006
1.010

1.011
1.011

1.012
1.012

1.013

86.950
86.841

86.841

86.950
86.340
86.340

86.340
85.644

85.644

85.370
85.020

85.020
84.440
84.440

84.440
84.000

83.925
83.640

83.640
82.815
82.815

82.740
82.130

82.130
80.530

80.530

300
300

300

300
300
300

300
300

300

300
300

300
300
300

300
300

375
375

375
375
375

450
450

450
450

450
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S26

S27

S28

BASIN-02

S29-FC

S30

S31

S32

S33

S34

S35

TANK 01

S36

523368.658

523387.457

523391.397

523402.451

523394.821

523385.643

523367.687

523296.928

523302.864

523309.723

523285.943

523327.078

523314.740

234089.412

234082.512

234076.737

234051.044

234031.228

234021.044

234020.074

234070.524

234061.134

234039.387

234004.353

234027.913

234010.461

81.373

80.047

79.711

78.800

78.800

79.319

79.823

85.018

84.506

83.487

83.473

81.794

82.169

2.133

2.172

2.041

1.600

1.800

2.362

2.922

1.883

2.482

3.743

3.721

4.839

5.529

1350

1350

1350

1350

1350

1350

1350

1200

1200

1200

1350

1350

1500

1

0

1

0

1

0

1

0

1

0

1

0

1
0

0

1

0

1

0

0

0

1

2

3

4

0

1

0
1

0
1

0
1

0
1

0
1

0
1

0

0
1

0
1

0

0

0
1
2
3
4
0

1.013

1.014
1.014

1.015
1.015

1.016
1.016

1.017
1.017

1.018
1.018

1.019
1.019

1.020

7.000
7.000

7.001
7.001

7.002

8.000

9.000
9.000
8.000
7.002
1.020
1.021

79.240

79.240
77.950

77.875
77.670

77.670
77.200

77.200
77.000

77.000
76.957

76.957
76.901

76.901

83.135
82.024

82.024
79.744

79.744

79.752

76.955
76.865
76.865
76.865
76.715
76.640

450

450
450

525
525

525
525

525
525

450
450

450
450

450

300
300

300
300

300

300

300
300
300
300
450
525
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S37

S38

S39-FC

Ex S3951

523318.933

523327.676

523335.724

523343.015

233989.884

233959.783

233942.263

233941.174

81.444

81.055

80.704

80.130

4.856

4.546

4.243

3.710

1500

1500

1800

1350

1

0

1

0

1

0

1

1

0
1

0
1

0
1

1.021

1.022
1.022

1.023
1.023

1.024
1.024

76.588

76.588
76.509

76.509
76.461

76.461
76.420

525

525
525

525
525

375
375

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 40 0 0

Node S6-FC Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
86.470
1.230
1.2

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1200-1230-1200
0.075
1200

Node S39-FC Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
76.461
2.200
8.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0114-8000-2200-8000
0.150
1500

Node BASIN-02 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

77.200
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Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 252.0 0.0 1.600 646.0 411.0

Node BASIN-01 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

86.500

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300

166.9
186.9
208.2
230.3

0.0
0.0
0.0
0.0

0.400
0.500
0.600
0.700

253.2
277.0
301.6
327.1

0.0
0.0
0.0
0.0

0.800
0.900
1.000
1.100

353.5
380.6
410.6
499.8

0.0
0.0
0.0
0.0

1.200
1.300
1.400
1.489

643.2
806.7
971.7

1120.0

0.0
0.0
0.0
0.0

Node TANK 01 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)

76.955

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 348.5 0.0 1.600 348.5 0.0 1.601 0.0 0.0
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

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 S1 11 88.204 1.084 89.8 2.5359 0.0000 SURCHARGED

15 minute summer S1 1.000 S3 84.1 1.017 0.373 3.0680

15 minute summer S2 11 88.177 1.363 89.8 3.0202 0.0000 SURCHARGED

15 minute summer S2 2.000 S3 84.2 0.764 0.736 1.5338

15 minute summer S3 11 88.137 1.444 254.2 3.5914 0.0000 SURCHARGED

15 minute summer S3 1.001 S4 252.4 1.593 1.543 5.2564

15 minute summer S4 11 87.865 1.258 338.2 3.4131 0.0000 SURCHARGED

15 minute summer S4 1.002 S5 336.8 2.126 2.053 3.4048

960 minute winter S5 945 87.818 1.267 23.6 3.6372 0.0000 FLOOD RISK

960 minute winter S5 1.003 BASIN-01 23.5 0.626 0.164 4.0650

960 minute winter BASIN-01 960 87.818 1.318 23.5 472.8232 0.0000 FLOOD RISK

960 minute winter BASIN-01 1.004 S6-FC 1.2 0.150 0.010 3.1212

960 minute winter S6-FC 960 87.818 1.348 1.2 1.9294 0.0000 FLOOD RISK

960 minute winter S6-FC 1.005 S7 1.2 0.375 0.017 0.1199

15 minute summer S7 12 86.518 0.198 11.9 0.2836 0.0000 OK

15 minute summer S7 1.006 S8 12.8 -0.345 0.193 1.2121

15 minute summer S8 11 86.517 0.272 15.3 0.3899 0.0000 OK

15 minute summer S8 1.007 S10 18.1 0.350 0.252 0.8794

15 minute summer S9 10 86.977 0.102 48.9 0.2208 0.0000 OK

15 minute summer S9 3.000 S10 48.7 1.080 0.254 1.0517

15 minute summer S10 11 86.517 0.326 97.7 0.5785 0.0000 SURCHARGED

15 minute summer S10 1.008 S11 86.4 1.269 1.197 1.7474

15 minute summer S11 11 86.144 0.144 133.3 0.3154 0.0000 OK

15 minute summer S11 1.009 S12 133.0 3.139 0.309 1.8717

15 minute summer S12 11 84.137 0.162 179.9 0.3254 0.0000 OK

15 minute summer S12 1.010 S23 179.5 2.421 0.398 1.7981

15 minute summer S13 12 87.555 0.604 48.9 1.0851 0.0000 SURCHARGED

15 minute summer S13 4.000 S14 48.4 1.105 0.534 1.1490

15 minute summer S14 12 87.525 0.684 97.3 1.1859 0.0000 SURCHARGED

15 minute summer S14 4.001 S16 92.4 1.474 0.598 1.8328

15 minute summer S15 12 87.390 0.440 48.9 0.9275 0.0000 SURCHARGED

15 minute summer S15 5.000 S16 46.9 1.014 0.204 1.0087

15 minute summer S16 12 87.365 1.025 177.1 1.6363 0.0000 SURCHARGED

15 minute summer S16 4.002 S17 148.4 2.414 0.970 2.5974

15 minute summer S17 12 86.584 0.940 187.6 1.5825 0.0000 SURCHARGED

15 minute summer S17 4.003 S20 178.7 2.579 0.737 1.7962

15 minute summer S18 12 85.902 0.532 40.7 0.8992 0.0000 SURCHARGED

15 minute summer S18 6.000 S19 37.8 1.192 0.296 1.8777

15 minute summer S19 12 85.874 0.854 76.6 1.4412 0.0000 SURCHARGED

15 minute summer S19 6.001 S20 66.1 1.129 0.458 2.4236

15 minute summer S20 12 85.731 1.291 244.6 1.4605 0.0000 SURCHARGED

15 minute summer S20 4.004 S21 244.6 3.474 1.125 0.8152

15 minute summer S21 12 84.849 0.924 285.9 1.9117 0.0000 SURCHARGED

15 minute summer S21 4.005 S22 283.4 2.570 1.376 2.9674

15 minute summer S22 12 84.126 0.486 322.0 0.9792 0.0000 SURCHARGED

15 minute summer S22 4.006 S23 325.2 3.294 0.933 3.0172

15 minute summer S23 11 83.205 0.465 537.0 0.9122 0.0000 SURCHARGED

15 minute summer S23 1.011 S24 537.9 3.958 0.808 2.0805

15 minute summer S24 12 82.472 0.342 576.9 0.6562 0.0000 OK

15 minute summer S24 1.012 S25 572.4 4.666 0.676 3.3871
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

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 S25 12 81.360 0.829 612.1 1.5736 0.0000 SURCHARGED

15 minute summer S25 1.013 S26 600.4 4.417 0.722 3.1120

15 minute summer S26 12 80.307 1.067 637.4 2.0267 0.0000 SURCHARGED

15 minute summer S26 1.014 S27 631.5 3.986 0.767 3.1728

30 minute summer S27 20 79.143 1.268 631.9 2.3987 0.0000 SURCHARGED

30 minute summer S27 1.015 S28 626.8 2.902 0.753 1.5103

30 minute summer S28 20 78.824 1.154 659.7 2.2163 0.0000 SURCHARGED

30 minute summer S28 1.016 BASIN-02 654.5 3.030 1.040 6.0424

720 minute winter BASIN-02 705 78.798 1.598 59.8 719.6050 0.0000 FLOOD RISK

720 minute winter BASIN-02 1.017 S29-FC 21.4 0.697 0.045 4.5872

720 minute winter S29-FC 705 78.798 1.798 21.4 2.5733 0.0000 FLOOD RISK

720 minute winter S29-FC 1.018 S30 20.6 0.598 0.114 2.1721

720 minute winter S30 705 78.798 1.841 20.6 2.6348 0.0000 SURCHARGED

720 minute winter S30 1.019 S31 20.0 0.633 0.111 2.8491

720 minute winter S31 705 78.798 1.897 20.0 2.7148 0.0000 SURCHARGED

720 minute winter S31 1.020 S36 19.0 0.565 0.100 8.5263

15 minute summer S32 10 83.217 0.082 57.1 0.1544 0.0000 OK

15 minute summer S32 7.000 S33 57.0 2.805 0.161 0.2269

15 minute summer S33 10 82.140 0.116 114.1 0.1968 0.0000 OK

15 minute summer S33 7.001 S34 113.8 3.532 0.322 0.8496

15 minute summer S34 11 79.945 0.201 170.9 0.3018 0.0000 OK

15 minute summer S34 7.002 S36 166.3 3.421 0.475 1.7683

15 minute summer S35 10 79.833 0.081 57.1 0.1469 0.0000 OK

15 minute summer S35 8.000 S36 56.9 2.297 0.163 1.2630

720 minute winter TANK 01 705 78.798 1.843 36.0 532.5228 0.0000 SURCHARGED

720 minute winter TANK 01 9.000 S36 -36.0 -0.511 -0.501 1.5051

15 minute summer S36 11 78.948 2.308 437.5 4.6615 0.0000 SURCHARGED

15 minute summer S36 1.021 S37 -164.5 -0.761 -0.686 4.5367

15 minute summer S37 11 78.997 2.409 161.1 4.9499 0.0000 SURCHARGED

15 minute summer S37 1.022 S38 -109.9 0.665 -0.454 6.7715

15 minute summer S38 11 79.020 2.511 103.6 5.2110 0.0000 SURCHARGED

15 minute summer S38 1.023 S39-FC -53.9 0.332 -0.224 4.1651

15 minute summer S39-FC 11 79.020 2.559 57.1 7.3559 0.0000 SURCHARGED

15 minute summer S39-FC 1.024 Ex S3951 8.5 0.713 0.057 0.0880 94.3

15 minute summer Ex S3951 11 76.480 0.060 8.5 0.0000 0.0000 OK
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Appendix J – Proposed Drainage Strategy    
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SITE BOUNDARY

DRAINAGE CATCHMENT BOUNDARIES

PROPOSED SW SEWER & MANHOLE

PROPOSED FW SEWER & MANHOLE

PROPOSED PRIVATE FW SEWER & MANHOLE

EXISTING SW SEWER & MANHOLE

EXISTING FW SEWER & MANHOLE

PROPOSED HEADWALL

PROPOSED ATTENUATION BASIN

UNDERGROUND ATTENUATION TANK

PROPOSED SWALE WITH UNDERDRAIN

TREET ROOT PROTECTION AREA

PROPOSED GRADIENT

POTETNTIAL LOCATION FOR BIO RENTION
OR RAIN GARDENS

KEY

RPARPA

RPA

RP
A

1:3

35494801

35485600

57285170

57151411

58440141

56369194

56369193

168

Gardens

34 to 37

26 to 29

Allotment

48

186

to

198

CADE CLOSE

22

27

38 to 43

to

186

NORTON

170

Track

Track

12

6

The Rickyard

E:

E:

E:

E:

R:

R:

R:

R:

R:

TCL:

TCL:

TCL:

TCL:

TCL:

GH4
86.868

GH5
88.778

77
.7177.36

81.07

84.46

98.73

100.27

96.06

94.25

94.46

96.72

92.21

91.90

93.66

87.93

89.18

92.76

87
.6

7
87

.6
2

87.50

87.50

87.36

87.20

86.96

86.53

85.99

85.38

84.87

84.38

83.78

83.00

82.22

81.40

80.53

79.63

78.92

78.11

77.26

76.62

76.09

76
.53

76
.87

77
.17

77
.33

77
.62

77
.92

78.57

79.13

79.74

80.30

80.91

81.51

82.10

82.80

83.41

83.97

84.39

84.82

85.16

85.35

85.63

86.04

86.45

86.80

87.06

87.33

87.60

87.81

88.22

88.53

88.82

89.02

88.97

88.94

88.98

88.81

88.81

88.75

88.66

88.66

88.53

88.41

88.35

88.34

88.47

88.42

88.59

88.43

88.35

88.20

88.21

88.06

87.84

87.71

87.61

87.84

87.81
87.96

87.83

87.61

87.93

88.06
87.73

87.76

88.10

88.22

87.83

87.85

88.22

88.20
87.84

87.75
88.22

87.56

87.67

87.43

87.35

87.17

87.26

87.06

87.02

86.76

86.42

85.77

85.11

84.63

84.17

83.63

82.99

82.22

81.39

80.47

79.60

85.60

85.51

85.87

86.27

86.59

87.14

87.37

87.84

87.88

88.07

88.40
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Appendix K – Rootlok Vegetated Headwall Detail    

 

 

 

 

 

 

 

 

 



Rootlok® Vegetated Wall System
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