From: Zac Denton <zac.denton@lewisplanning.co.uk>

Sent: 10 March 2025 16:57:16 UTC+00:00

To: "Katherine Williams" <Katherine.Williams@midsussex.gov.uk>

Cc: "Simon Bareham" <simon.bareham@I|ewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield
Attachments: Staplefield Lane - SW Management Report - Revision B.pdf

Hi Katherine,

I hope all is well.
Please find attached the revised SW Management Report.

Details of our response are already in the report, with key points being highlighted (notably
Sections 3.6 and 5). The drainage layout (Appendix H) however, has been updated to show
similar text to that in the report. Hopefully, this clarifies the strategy.

| look forward to hearing from you.

Kind regards,

Zac Denton
Planner

LEWIS&CO

PLANNING

2 Port Hall Road, Brighton, BN1 5PD
T: 01273 413700
M: 07510593764

Awards
2024 Sussex Heritage Trust Award Winner Public and Community
2024 RTPI Southeast Awards Winner Chairs Award for Design

2024 Constructing Excellence South East Award Winner Regeneration and Retrofit
2024 Constructing Excellence South East Award Winner People’s Choice

S RTPI

AWARDS

’,) Chartered Town Planners

Notice to recipient:

The information contained in this electronic mail message is intended only for the use of the individual to whom it is addressed and may contain
information, which is privileged and confidential, the disclosure of which is prohibited by law. If the reader of this message is not the intended recipient,
please note that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in error,
please notify the sender immediately. Thank you in anticipation of your co-operation.

You can see our full Privacy Policy at www.lewisplanning.co.uk/16/Privacy

Please Note: Both incoming and outgoing Emails may be monitored and/or recorded in line with current legislation
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From: Zac Denton

Sent: 06 March 2025 16:16

To: Katherine Williams <Katherine.Williams@ midsussex.gov.uk>

Cc: Simon Bareham <simon.bareham@Iewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Katherine,
Thank you for the email.

| have requested the information be added to the drainage design plans, and | will update you in
due course.

Kind regards,

Zac

From: Katherine Williams <Katherine.Williams@midsussex.gov.uk>

Sent: 06 March 2025 09:31

To: Zac Denton <zac.denton@lewisplanning.co.uk>

Cc: Simon Bareham <simon.bareham@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Zac,
Thank you for your email and the additional information.

Can this information be added to the drainage design plans so that the Flood Risk and Drainage
Team can consider this information.

Kind Regards

Katherine Williams BSc (Hons) MSc
Senior Planning Officer
Development Management

Mid Sussex District Council

01444 477214
www.midsussex.gov.uk

Py T YYY

Working together for a better Mid Sussex
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From: Zac Denton <zac.denton@lewisplanning.co.uk>

Sent: 03 March 2025 09:15

To: Katherine Williams <Katherine.Williams@ midsussex.gov.uk>

Cc: Simon Bareham <simon.bareham@Iewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Hi Katherine,
Thank you for the email.

I have discussed this with our Drainage Consultant and our response to the flood risk team is as
follows:

Surface Water

We can confirm that all drainage features are within the development boundary. The red line
shown on the drawing is the surface water management boundary only. Therefore, is a
boundary showing the extent of surface water run-off being managed and not the development.

As detailed in our report, the surface water run-off from the existing barn with the site currently
discharges onto ground (no existing networks). The surface water from the barn then flows
across the adjacent field and into the watercourse approximately 350m to the north.

The proposed drainage strategy is to restrict the surface water to a natural / greenfield rate prior
to discharge to an outfall trench along the northern boundary of the site. Surface water from the
outfall trench will disperse across the a large part of the site boundary, across the adjacent field
and into the watercourse approximately 350m to the north.

Therefore, the development, in terms of flood risk, will have no impact on the neighbouring land.
The surface flows are at a natural rate and flow in the same direction to the same destination as
in a pre-development state.

This method of discharge has been used on many developments, with other local authorities
accepting the principles. Therefore this should be the case for this development.

Foul Water

We can confirm that the waste treatment plant is within the development boundary. The red line
shown on the drawing is the surface water management boundary only.

Foul water from the treatment plant to discharge of the Southern Water network as shown in
Appendix E of the report.

| look forward to hearing from you on this.
Kind regards,

Zac
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From: Katherine Williams <Katherine.Williams@midsussex.gov.uk>

Sent: 28 February 2025 16:17

To: Zac Denton <zac.denton@lewisplanning.co.uk>

Cc: Simon Bareham <simon.bareham@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Zac,
My apologies for the delay following our previous emails.

| have now received the attached comments from Flood Risk and Drainage, who require further
information.

Kind Regards

Katherine Williams BSc (Hons) MSc
Senior Planning Officer
Development Management

Mid Sussex District Council

01444 477214
www.midsussex.gov.uk

Py TR

Working together for a better Mid Sussex

b% - SAVE A TREE only print this email if absolutely necessary.

From: Simon Bareham <simon.bareham®@lewisplanning.co.uk>

Sent: 30 January 2025 10:06

To: Katherine Williams <Katherine.Williams@midsussex.gov.uk>; Zac Denton
<zac.denton@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Hi Katheine

Zac’s away for a few days. But please accept this email as formal agreement to the extension
of time to 26 February

Kind regards,
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Director

LEWIS&CO

PLAMMNING

2 Port Hall Road, Brighton, BN1 5PD
T: 01273 413700
M: 07917 611759
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From: Katherine Williams <Katherine.Williams@midsussex.gov.uk>

Sent: 29 January 2025 10:15

To: Zac Denton <zac.denton@lewisplanning.co.uk>

Cc: Simon Bareham <simon.bareham@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Zac,
Thank you for your email.

The consultee responses received at present raise no objection, however | have noted that the
Flood Risk and Drainage Team have been missed from being consultation.

They have now been consulted however the statutory 21 days consultation period extend
beyond the target date of the application. Due to this | would like to request an extension of

tome to 26t February, please confirm if this is acceptable?

At present | have no concerns regarding the proposal and do not require any further
information.

My apologies for the delay this will cause in the determination of the application.
Kind regards

Katherine Williams BSc (Hons) MSc
Senior Planning Officer
Development Management

Mid Sussex District Council

01444 477214
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From: Zac Denton <zac.denton@lewisplanning.co.uk>

Sent: 23 January 2025 12:09

To: Katherine Williams <Katherine.Williams@midsussex.gov.uk>

Cc: Simon Bareham <simon.bareham@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

You don't often get email from zac.denton@lewisplanning.co.uk. Learn why this is important

Dear Katherine,

| hope this email finds you well.

Please may | ask if you are able to provide any update on this matter.

We note the Highways team, and Ecology have both raised no objection to the application.
| look forward to hearing from you on this matter.

Kind regards,

Zac

From: Zac Denton

Sent: 17 December 2024 16:22

To: Katherine Williams <Katherine.Williams@midsussex.gov.uk>

Cc: Simon Bareham <simon.bareham@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Katherine,
Great, thank you for the update.
Kind regards,

Zac
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From: Katherine Williams <Katherine.Williams@midsussex.gov.uk>

Sent: 17 December 2024 16:02

To: Zac Denton <zac.denton@lewisplanning.co.uk>

Cc: Simon Bareham <simon.bareham@Iewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Zac,

Thank you for your email.

I can confirm that the application has been made valid from 6! December and is currently out
for consultation.

Kind Regards

Katherine Williams BSc (Hons) MSc
Senior Planning Officer
Development Management

Mid Sussex District Council

01444 477214
www.midsussex.gov.uk

Certified Carbon Literate

Py TR

Working together for a better Mid Sussex
b% - SAVE A TREE Only print this email if absolutely necessary.

From: Zac Denton <zac.denton@lewisplanning.co.uk>

Sent: 17 December 2024 09:50

To: Katherine Williams <Katherine.Williams@ midsussex.gov.uk>

Cc: Simon Bareham <simon.bareham@Iewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

You don't often get email from zac.denton@lewisplanning.co.uk. Learn why this is important
Good morning Katherine,

I hope all is well.

| was just wondering if you are able to provide an update following the correspondence below,
has the documentation been accepted?

| look forward to hearing from you.
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Kind regards,

Zac

From: Zac Denton

Sent: 06 December 2024 10:01

To: Katherine Williams <Katherine.Williams@ midsussex.gov.uk>

Cc: Simon Bareham <simon.bareham@lewisplanning.co.uk>

Subject: RE: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Hi Katherine.

| hope this email finds you well.

Please see the attached requested ecology documentation associated with the development.
Please feel free to get in touch with any queries you may have.

Kind regards,

Zac

From: Simon Bareham <simon.bareham@Ilewisplanning.co.uk>

Sent: 18 July 2024 08:13

To: Katherine Williams <Katherine.Williams@midsussex.gov.uk>; Zac Denton
<zac.denton@lewisplanning.co.uk>

Subject: Re: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Hi Katherine.
Thanks for explanation. Yes. We missed that !

Thanks for giving us the opportunity to provide the information on the current
application. That’s most helpful now that there aren’t free goes anymore.

We’'ll let you know as soon as ecologist is appointed so that we can update you on
timescales.

Thanks
Simon

Sent from Outlook for iOS

From: Katherine Williams <Katherine.Williams@midsussex.gov.uk>
Sent: Wednesday, July 17, 2024 5:54:17 PM
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To: Simon Bareham <simon.bareham@Iewisplanning.co.uk>
Subject: DM/24/1585 - Stanbridge Industrial Park, Staplefield Lane, Staplefield

Dear Simon,
I am writing with regards to the above application.

The application form states that in terms of BNG the proposal would be de minimus as would impact
less than 25sgm of habitat and therefore exempt. However, the proposed parking area would be
positioned on an existing grassed area with a floor area of approximately 180sqm, which exceeds the
threshold.

The application is therefore considered to require BNG and will be made invalid until this information
has been provided.

| hope that this clarifies the planning position.

Many Thanks

Katherine Williams BSc (Hons) MSc
Planning Officer

Development Management

Mid Sussex District Council

01444 477214
www.midsussex.gov.uk
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Working together for a better Mid Sussex
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The information contained in this email may be subject to public disclosure under the
Freedom of Information Act 2000. Unless the information contained in this email is
legally exempt from disclosure, we cannot guarantee that we will not provide the whole
or part of this email to a third party making a request for information about the subject
matter of this email. This email and any attachments may contain confidential
information and is intended only to be seen and used by the named addressees. If you
are not the named addressee, any use, disclosure, copying, alteration or forwarding of
this email and its attachments is unauthorised. If you have received this email in error
please notify the sender immediately by email or by calling +44 (0) 1444 458 166 and
remove this email and its attachments from your system. The views expressed within
this email and any attachments are not necessarily the views or policies of Mid Sussex
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District Council. We have taken precautions to minimise the risk of transmitting software
viruses, but we advise you to carry out your own virus checks before accessing this
email and any attachments. Except where required by law, we shall not be responsible
for any damage, loss or liability of any kind suffered in connection with this email and
any attachments, or which may result from reliance on the contents of this email and
any attachments.

The information contained in this email may be subject to public disclosure under the
Freedom of Information Act 2000. Unless the information contained in this email is
legally exempt from disclosure, we cannot guarantee that we will not provide the whole
or part of this email to a third party making a request for information about the subject
matter of this email. This email and any attachments may contain confidential
information and is intended only to be seen and used by the named addressees. If you
are not the named addressee, any use, disclosure, copying, alteration or forwarding of
this email and its attachments is unauthorised. If you have received this email in error
please notify the sender immediately by email or by calling +44 (0) 1444 458 166 and
remove this email and its attachments from your system. The views expressed within
this email and any attachments are not necessarily the views or policies of Mid Sussex
District Council. We have taken precautions to minimise the risk of transmitting software
viruses, but we advise you to carry out your own virus checks before accessing this
email and any attachments. Except where required by law, we shall not be responsible
for any damage, loss or liability of any kind suffered in connection with this email and
any attachments, or which may result from reliance on the contents of this email and
any attachments.

The information contained in this email may be subject to public disclosure under the
Freedom of Information Act 2000. Unless the information contained in this email is
legally exempt from disclosure, we cannot guarantee that we will not provide the whole
or part of this email to a third party making a request for information about the subject
matter of this email. This email and any attachments may contain confidential
information and is intended only to be seen and used by the named addressees. If you
are not the named addressee, any use, disclosure, copying, alteration or forwarding of
this email and its attachments is unauthorised. If you have received this email in error
please notify the sender immediately by email or by calling +44 (0) 1444 458 166 and
remove this email and its attachments from your system. The views expressed within
this email and any attachments are not necessarily the views or policies of Mid Sussex
District Council. We have taken precautions to minimise the risk of transmitting software
viruses, but we advise you to carry out your own virus checks before accessing this
email and any attachments. Except where required by law, we shall not be responsible
for any damage, loss or liability of any kind suffered in connection with this email and
any attachments, or which may result from reliance on the contents of this email and
any attachments.

The information contained in this email may be subject to public disclosure under the
Freedom of Information Act 2000. Unless the information contained in this email is
legally exempt from disclosure, we cannot guarantee that we will not provide the whole
or part of this email to a third party making a request for information about the subject
matter of this email. This email and any attachments may contain confidential
information and is intended only to be seen and used by the named addressees. If you



are not the named addressee, any use, disclosure, copying, alteration or forwarding of
this email and its attachments is unauthorised. If you have received this email in error
please notify the sender immediately by email or by calling +44 (0) 1444 458 166 and
remove this email and its attachments from your system. The views expressed within
this email and any attachments are not necessarily the views or policies of Mid Sussex
District Council. We have taken precautions to minimise the risk of transmitting software
viruses, but we advise you to carry out your own virus checks before accessing this
email and any attachments. Except where required by law, we shall not be responsible
for any damage, loss or liability of any kind suffered in connection with this email and
any attachments, or which may result from reliance on the contents of this email and
any attachments.

The information contained in this email may be subject to public disclosure under the
Freedom of Information Act 2000. Unless the information contained in this email is
legally exempt from disclosure, we cannot guarantee that we will not provide the whole
or part of this email to a third party making a request for information about the subject
matter of this email. This email and any attachments may contain confidential
information and is intended only to be seen and used by the named addressees. If you
are not the named addressee, any use, disclosure, copying, alteration or forwarding of
this email and its attachments is unauthorised. If you have received this email in error
please notify the sender immediately by email or by calling +44 (0) 1444 458 166 and
remove this email and its attachments from your system. The views expressed within
this email and any attachments are not necessarily the views or policies of Mid Sussex
District Council. We have taken precautions to minimise the risk of transmitting software
viruses, but we advise you to carry out your own virus checks before accessing this
email and any attachments. Except where required by law, we shall not be responsible
for any damage, loss or liability of any kind suffered in connection with this email and
any attachments, or which may result from reliance on the contents of this email and
any attachments.
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This report has been prepared for the private and confidential use of Moyle and Moyle Investment Ltd and cannot
be reproduced in whole or in part or relied upon by any third party for any use whatsoever without the express written
authorisation of Flo Consult UK Limited. If any third party whatsoever comes into possession of this report, they rely
on it at their own risk and Flo Consult UK Limited accepts no duty or responsibility (including in negligence) to any
such third party.

Author: Mark Symonds  Date: 10*" March 2025





Flo
Contents

Introduction

National / Local Policies and Water Management Guidance
Site Setting and Description

Surface Water Management Principles

Surface Water Run-Off Destination

SuDS Feasibility

Development Greenfield Run-Off Rate and Volumes

S N R R

Pre-Development Surface Water Run-Off Rates and Volume

9. Climate Change Allowance

10. Drainage Networks and Surface Water Management Calculation
11. Maintenance Requirements

12. Surface Water Exceedance Design

13. Water Quality

14. Development Management and Construction Phase

15. Conclusion / Summary

Appendices

Appendix A - Location Plans

Appendix B - Existing Site Plans

Appendix C - Proposed Site Plans

Appendix D - British Geological Survey Data

Appendix E - Southern Water Asset Plan

Appendix F - Greenfield Run-Off Calculations

Appendix G - Pre-Development SW Run-Off Calculations

Appendix H - Surface Water Management Layout and SuDS Details

Appendix | - Surface Water Management Calculations

Flo Consult UK Ltd trading as Flo_ Reg: 84800698 VAT: 166462786





Flo

1. Introduction

Flo Consult UK Ltd have prepared this surface water management report, on behalf of Moyle and Moyle Investments
Ltd, in support of an application for a new office building at Stanbridge Industrial Estate, Staplefield Lane, Staplefield,
RH17 6AS (hereafter referred to as ‘the Site’).

The report describes and demonstrates how the surface water run-off rate and volume from the post development
site will be managed to adhere to National planning policies, regulations, and relevant design guidance, which

include:

National Planning Policy Framework (NPPF), December 2024, Paragraphs 162-162 and 182;

National Planning Practice Guidance (NPPG) (‘Flood Risk and Coastal Change’ section), released in March
2014 and updated in August 2022;

National Standards for Sustainable Drainage Systems (SuDS) set out by the Department for Environment,
Food & Rural Affairs (DEFRA) (2011);

CIRIA (2010) Planning for SuDS — Making it Happen C687;

CIRIA SuDS Manual C753 (2015).

And local policies including:

West Sussex County Council Local Flood Risk Management Strategy (May 2014);
West Sussex Preliminary Flood Risk Assessment (May 2011);

West Sussex LLFA Policy for the Management of Surface Water (November 2018);
Mid Sussex District Plan 2014 — 2031 (Adopted March 2018);

Mid Sussex District Council — Strategic Flood Risk Assessment (June 2015).

Subsequently, Cheshire East Council, acting as Lead Local Flood Authority (LLFA), need to be satisfied that the
design and drainage principles of the proposed development:

will address the surface water management and risk of flooding within the site;
will ensure that the drainage is managed and maintained for its lifetime to prevent flooding;

and will ensure that the development will not increase the risk of flooding to neighbouring land and property.
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2.1.

2.2,

23.

2.4.

. National / Local Policies and Water Management Guidance

National Planning Policy Framework (NPPF) and National Planning Practice Guidance (NPPG)

NPPF 2021 set out the Government’s national policy on development and flood risk and seeks to provide clarity on
what is required at regional and local levels, to ensure that flood risk is taken into account at all stages in the planning
process to avoid inappropriate development in areas at risk of flooding, and to direct development away from areas
at highest risk.

Flood and Water Management Act

The Flood and Water Management Act takes forward some of the proposals from three previous strategy documents
published by the UK Government - Future Water (2008), Making Space for Water (2008) and the UK Government's
response to the Sir Michael Pitt’'s Review of the summer 2007 floods. In doing so it gives the EA a strategic overview
role for flood risk and gives local authorities responsibility for preparing and putting in place strategies for managing
flood risk from groundwater, surface water and ordinary watercourses in their areas.

Mid Sussex District Plan 2014 — 2031
Relevant section of Policy DP41 states:

‘Sustainable Drainage Systems (SuDS) should be implemented in all new developments of 10 dwellings or more,
or equivalent non-residential or mixed development unless demonstrated to be inappropriate, to avoid any increase
in flood risk and protect surface and ground water quality. Arrangements for the long-term maintenance and
management of SuDS should also be identified.

For the redevelopment of brownfield sites, any surface water draining to the foul sewer must be disconnected and
managed through SuDS following the remediation of any previously contaminated land.

SuDS should be sensitively designed and located to promote improved biodiversity, an enhanced landscape and
good quality spaces that improve public amenities in the area, where possible.

The preferred hierarchy of managing surface water drainage from any development is:

1. Infiltration Measures
2. Attenuation and discharge to watercourses; and if these cannot be met,

3. Discharge to surface water only sewers’.
West Sussex LLFA Policy for the Management of Surface Water

West Sussex County Council (WSCC), as LLFA is the risk management authority responsible for local flood risk
defined as flooding from surface water, groundwater and ordinary watercourses. Hereafter we will refer to either
West Sussex LLFA or more simply as the LLFA.

The LLFA is required to provide consultation responses on the surface water drainage provisions associated with
major development (2.2.2). This policy statement sets out the requirements that the LLFA has for drainage strategies
and surface water management provisions associated with applications for development.

For all developments, even small, we would expect the principles of this policy & drainage strategy to be considered.
For all major developments, we would expect adherence to the full scope of this policy; the drainage strategy is to
consider the topics set out in the table below and be consistent with the Sustainable Drainage Systems (SuDS)
policies in Sections 5 and 6 of this document.

Flo Consult UK Ltd trading as Flo_ Reg: 84800698 VAT: 166462786





Flo

3.1.

3.2.

3.3.

3.4.

3.5.

. Site Setting and Description

Site Location

The Site is in rural area of Staplefield, is approximately 5km north-west of Haywards Heath, and as shown in
Appendix A, is bound by a commercial building to the north, parking areas leading to undeveloped land and
Staplefield Lane to the east, and agricultural fields to the south and west.

The postcode at the Site is RH17 6AS, with the co-ordinates of the centre of the Site being: Easting: 527000,
Northing: 127215.

Existing Site and Topography

As detailed on the existing plans in Appendix B, the Site is part of Stanbridge Industrial Estate, and in a pre-
development state, consists of a barn, with hard-standign areas (part of existing yard / car park) to the east, and
grassed areas along the southern and western boundary.

The Site is developed and is therefore deemed to be a ‘Brownfield Site’.

The Site is relatively flat as it mainly consists of the existing barn building, with the land around the Site (agricultural
field) having a general fall to the west.

Proposed Development

The plans for the Site, in a post development state, are shown in Appendix C, with a full description of the
development site being stated by the Architect.

In brief, and in relation to this surface water management report, the proposal is to demolish the existing barn, and
to build a new office building to the north, with parking areas to the south, footpaths and an amenity area around the
perimeter, and soft-landscaping between the building and car park.

Ground Conditions

The ground conditions can be determined by the British Geological Survey (BGS) website, where it shows the Site
to have no superficial deposits, and bedrock consisting of Upper Tunbridge Wells Sand.

The BGS website also shows public borehole log data, where the relevant logs to the Site are located approximately
250m to the east and in the same bedrock strata. The borehole logs, as shown in Appendix D, shows the ground to
predominantly consist of clay.

Waterbody / Rivers / Canals / Reservoirs

As detailed in Figure 1 below, there is an unnamed watercourse approximately 60m west of the Site, which flows in
a northerly direction, and is a tributary of the River Ouse (approximately 350m to the north). The ground between
the site and watercourse consists of an agricultural field.

Stan{lydee
Grange Farm

Figure 1 — Unnamed Watercourse Location
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3.6.

3.7.

On-Site Drainage / Public Sewers

As detailed on the Southern Water plan in Appendix E, the nearest known drainage to the Site is a foul water network
in the yard area of Stanbridge Industrial Estate, that flows to the north and into the access road.

There are no known surface water networks at the Site, with the surface water run-off from the existing barn and
yard / parking areas discharging directly onto the ground.

Due to the nature of the ground, and topography of the land, the surface water run-off, in a pre-development
state, will flow over the agricultural field to the west and into the unnamed watercourse.

Development Areas
The Site area equates to 720m?/ 0.072 ha.

The existing barn area equates to approximately 540m? / 0.054 ha, with the remaining grassed areas equating to
180m?/0.018 ha.

Therefore, in terms of the greenfield run-off rate calculations, the Site has an urban factor of 0.75 (0.054 ha / 0.072
ha), and in terms of pre-development surface water run-off calculations the area of 0.054 ha is to be used.

The post development site will consist of the new office building, car park, footpaths and amenity area which equates
to approximately 680m?/0.068 ha, with the remaining soft-landscaping area equating to approximately 40m?/0.004
ha.

The surface water run-off from the new office building, car park, footpaths and amenity areas will discharge to a
below ground drainage network, with the surface water run-off from the remaining soft-landscaped areas to
discharging off the Site at a natural / greenfield rate.

Therefore, in terms of post development surface water run-off management calculations the area of 0.068 ha is to
be used.

In summary:

The Site Area - 0.072 ha
Development Greenfield Urban Factor - 0.75
Pre-Development Surface Water Run-Off Area - 0.054 ha
Post Development Surface Water Run-Off Area - 0.068 ha
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4.1.

4.2.

43.

4.4.

Surface Water Management Principles

The surface water for the Site is to be managed so that it adheres to the current national regulations / guidance, and
local authority requirements (as set out in West Sussex LLFA Policy for the Management of Surface Water).

West Sussex LLFA Policy for the Management of Surface Water

The local authority SuDS policies, to which the surface water management of the development will adhere to are as
follows:

Policy Summary

SuDS Policy 1 Follow the drainage hierarchy

SuDS Policy 2 Manage Flood Risk Through Design

SuDS Policy 3 Mimic Natural Flows and Drainage Flow Paths
SuDS Policy 4 Seek to Reduce Existing Flood Risk

SuDS Policy 5 Maximise Resilience

SuDS Policy 6 Design to be Maintainable

SuDS Policy 7 Safeguard Water Quality

SuDS Policy 8 Design for Amenity and Multi-Functionality
SuDS Policy 9 Enhance Biodiversity

SuDS Policy 10 | Link to Wider Landscape Objectives

Details of how the surface water is to be managed to adhere to these policies and national guidance are as follows:
Run-Off Destination
Surface water run-off is to discharge to one or more of the following in the order of priority shown:

o Discharge into the ground (infiltration);
e Discharge to a surface water body;
e Discharge to a surface water sewer, highway drain or other drain;

e Discharge to combined sewer.
The Management Train

A concept fundamental to implementing a successful SuDS scheme is the management train. This is a sequence
of SuDS components that serve to reduce run-off rates and volumes and reduce pollution. The hierarchy of
techniques that are to be used for the surface water management of the development are:

e Prevention - Prevention of run-off by good site design and reduction of impermeable areas;

e Source Control - Dealing with water where and when it falls (e.g. infiltration techniques);

e Site Control - Management of water in the local area (e.g. swales, detention basins);

e Regional Control - Management of run-off from sites (e.g. balancing ponds, wetlands).
Design Principles
The design principles for the surface water management of the development will be to:

e Ensure that people, property, and critical infrastructure are protected from flooding;
e Ensure that the development does not increase flood risk off site;

e Ensure that SuDS can be economically maintained for the development.
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4.5

4.6.

4.7.

4.8.

4.9.

Peak Surface Water Flow
DEFRA Non-Statutory Technical Standards for Sustainable Drainage Systems states:

S3 For developments which were previously developed, the peak run-off rate from the development to any drain,
sewer or surface water body for the 1 in 1 year rainfall event and the 1 in 100-year rainfall event must be as close
as reasonably practicable to the greenfield run-off rate from the development for the same rainfall event, but should
never exceed the rate of discharge from the development prior to redevelopment for that event..

Volume Control
DEFRA National Non-statutory technical standards for sustainable drainage systems states:

S5 Where reasonably practicable, for developments which have been previously developed, the run-off volume from
the development to any highway drain, sewer or surface water body in the 1 in 100-year, 6-hour rainfall event must
be constrained to a value as close as is reasonably practicable to the greenfield run-off volume for the same event,
but should never exceed the run-off volume from the development site prior to redevelopment for that event.

S6 Where it is not reasonably practicable to constrain the volume of run-off to any drain, sewer or surface water
body in accordance with S4 or S5 above, the run-off volume must be discharged at a rate that does not adversely
affect flood risk’.

Flood Risk
DEFRA National Non-statutory technical standards for sustainable drainage systems states:

‘S7 The drainage system must be designed so that, unless an area is designated to hold and/or convey water as
part of the design, flooding does not occur on any part of the site for a 1 in 30-year rainfall event.

S8 The drainage system must be designed so that, unless an area is designated to hold and/or convey water as
part of the design, flooding does not occur during a 1 in 100-year rainfall event in any part of: a building (including a
basement); or in any utility plant susceptible to water (e.g. pumping station or electricity substation) within the
development.

S9 The design of the site must ensure that, so far as is reasonably practicable, flows resulting from rainfall in excess
of a 1 in 100-year rainfall event are managed in exceedance routes that minimise the risks to people and property’.

Pollution

The SuDS design for the development site will ensure that the quality of any receiving water body is not adversely
affected and preferably enhanced in accordance with Ciria SuDS Manual C753, Chapter 4.

Designing for Exceedance

The development site design will be such that when SuDS features fail or are exceeded, exceedance flows do not
cause flooding of properties on or off site. This will be achieved by designing suitable ground exceedance or flood
pathways, and run-off will be completely contained within the drainage system (including areas designed to hold or
convey water) for all events up to a 1 in 100-year event. The design of the site ensures that flows from rainfall more
than a 1 in 100-year rainfall event are managed in exceedance routes that avoid risk to people and property both
on and off site.
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5. Surface Water Run-Off Destination

The destination of the surface water run-off from the post development site has been assessed against the
prioritisation set by the Approved Document H (2010). The feasibility of the surface water run-off to the priority
receptors are as follows:
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Run-Off Destination

Feasible

Description

Discharge to Ground

No

The BGS data identifies the ground at the site to predominantly
consists of clay.

Clay is known to have exceptionally low or no infiltration value,
and therefore discharge to ground is not feasible.

Discharge to
Surface Water Body

Yes

As the ground is not suitable for infiltration, the only alternative
will be to discharge the surface water (at a restricted rate) to
the unnamed watercourse approximately 350m to the west of
the Site.

A pipe system from the Site to the unnamed watercourse is
not possible due to land ownership. However, it is proposed
to discharge the surface water to a granular trench system
along the site boundary, which will disperse the surface water
across the field to the unnamed watercourse.

Discharging the surface water run-off across the agricultural
field to the unnamed watercourse will replicate the pre-
development / existing surface water flows, and therefore will
not adversely affect flood risk or increase flows to the
unnamed watercourse.

Discharge to Surface
Water Sewer

No

There are no known surface water sewers near the Site, and
therefore this destination is not feasible.

Discharge to Highway
Drain or Other

No

There are no known highway or other drains near the Site,
and therefore this discharge destination is not feasible.

Discharge to
Combined Water
Sewer

No

There are no known combined water sewers near the Site,
and therefore this discharge destination is not feasible.
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6. SuDS Feasibility

To reduce the surface water run-off to the greenfield rate, SUDS methods are to be introduced to the Site.

SuDS methods as per the Sustainable Drainage System (SuDS) hierarchy, and the Non-Statutory Technical

Standards for Sustainable Drainage Systems — March 2015, that can be used are detailed below:

A planted soil layer is constructed on the roof
of a building to create a living surface. Water
is stored in the soil layer and absorbed by
vegetation.

'

Building integrated.

Green roofs Building
Rainwater is collected from the roof of a building
or from other paved surfaces and stored in an Water storage
overground or underground tank for treatment (underground or above

. and reuse locally. Water could be used for toilet ground).

Hainwater flushing and irrigation

harvesting ’ Building
A soakaway is designed to allow water to quickly

— 0 soak into permeable layers of soil. Constructed
like a dry well, an underground pit is dug filled Dependant on runoff
£ Z with gravel or rubble. Water can be piped to a volumes and soils.

soakaway where it will be stored and allowed to

Soakaway gradually seep into the ground. Open space

Filter Strip

kbl tive,

Filter strips are grassed or planted areas that
runoff is allowed to run across to promote
infiltration and cleansing.

Open space

Minimum length 5
metres.

Paving which allows water to soak through.
Can be in the form of paving blocks with gaps
between solid blocks or porous paving where
water filters through the block itself. Water can

Can typically drain
double its area.

be stored in the sub-base beneath or allowed to | Street/open
Permeable paving | infiltrate into ground below. space
Avegetated area with gravel and sand layers
b below designed to channel, filter and cleanse o Typically surface area
R water vertically. Water can infiltrate into the ,/’ is 5-10% of drained
Fan ground below or drain to a perforated pipe and area with storage
be conveyed elsewhere. Bioretention systems Street/open below.
Bioretention area | can be integrated with tree-pits or gardens. space
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I N

Swales are vegetated shallow depressions

Account for width

o ,@&' designed to convey and filter water. These o
—*M;hd-ﬁ ' can Ee ‘wet’ where water gathers above the A7 r;ziﬁg\:;if:e
surface, or ‘dry’ where water gathers in a gravel typically 2-3 metres
layer beneath. Can be lined or unlined to allow Street/open wide
Swale infiltration. space )

Hardscape water features can be used to store
run-off above ground within a constructed
container. Storage features can be integrated
into public realm areas with a more urban
character.

Could be above or
below ground and
sized to storage need.

o

Hardscape storage

Pond / Basin

Open space

Ponds can be used to store and treat water. Wet’
ponds have a constant body of water and run-off
is additional, while ‘dry’ ponds are empty during
periods without rainfall. Ponds can be designed
to allow infiltration into the ground or to store
water for a period of time before discharge.

Dependant on runoff
volumes and soils.

Open space

Wetlands are shallow vegetated water bodies
with a varying water level. Specially selected
plant species are used to filter water. Water
flows horizontally and is gradually treated before
being discharged. Wetlands can be integrated

Typically 5-15%

of drainage area

to provide good
treatment.

A ki

Wetland with a natural or hardscape environment. Open space

Water can be stored in tanks, gravel or
. . Dependant on runoff
plastic crates beneath the ground to provide .
. volumes and soils.
attenuation.
Underground
storage Open space

The feasibility of the above SuDS methods for the post developed site are summarised in the table below:

SuDS Method Feasible Use Description

Living Roofs No The proposed office building roof is pitched and has not
been structurally designed for living / green roof systems.

Therefore, this is not a suitable SuDS method.

Rainwater Harvesting | Yes A rainwater harvesting tank could be installed where the

water can be re-used for the facilities in the office building.

A water butt could also be incorporated into one of the
rainwater pipes, where the water can be used for irrigation.

Yes As stated in Section 5. The BGS data identifies the ground

at the site to predominantly consist of clay.

Soakaway

Clay is known to have exceptionally low or no infiltration
value, and therefore discharge to ground is not feasible.

Filter Strips No There is only a small area of soft-landscaping within the
Site, and therefore it is deemed that there are insufficient

areas for filter drains to be formed.

Permeable Paving / Yes A permeable paving / surfacing system can be formed in

Surfacing

the parking and footpath areas of the Site.

10
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The surface water will not discharge the surface water
directly to ground (for reason stated above), but will
convey the surface water via a perforated pipe from the
sub-base to the main drainage network.

A permeable paving will reduce the surface water run-off
rate from the driveways and footpath areas, act as
attenuation, and will act as a pollutant control at source.

Swales / Ponds

No

There is only a small area of soft-landscaping within the
Site, and therefore it is deemed that there are insufficient
areas for filter drains to be formed.

Hardscape Storage

No

The external areas will be used for permeable paving /
surfacing, and therefore are limited areas for hardscape
storage to be formed.

Raingardens

Yes

Raingarden can be formed in the small landscape area
between the building and car park. Surface water will
discharge from the rainwater pipes directly onto the
raingardens.

Surface water from the raingarden will not discharge the
surface water directly to ground, but will convey the
surface water via a perforated pipe from the sub-base
(formed below planning area) to the main drainage
network.

Raingardens will reduce the surface water run-off rate and
will act as a pollutant control at source.

Raised Planter

Yes

A raised planter can be installed at one of the rainwater pipe
locations. The surface water from the rainwater pipe will
percolate through the raised planter prior to discharge to the
main drainage network.

A raised planter will reduce the surface water run-off rate
and will act as a pollutant control at source.

Underground Storage

Yes

The surface water run-off from the development site will be
restricted to as low as possible.

The rate will be lower than the surface water run-off rate,
therefore there will be a requirement to have underground
storage to prevent flooding in the form of cellular units.
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7. Development Greenfield Run-Off Rate and Volumes

To minimise the surface water run-off from the new development areas of the Site, it is preferred that the post
development surface water run-off be restricted to the equivalent greenfield run-off rates and volume.

7.1. Greenfield Run-Off Rate

The Flood Estimation Handbook (FEH) is often used for the calculation of the greenfield run-off rate, however,
relevant documents state that to calculate the greenfield run-off rates on small catchments less than 25km?, the IH
124 QBAR equation (and the equation for the instantaneous time to peak for the unit hydrograph approach) is to be
used.

The IH method is based on the Flood Studies Report (FSR) approach and is developed for use on catchments less
than 25km?>. It yields the Mean Annual Maximum Flood (QBAR). This reference also recommends the use Ciria
C753 Table 24.2 to generate Growth Factors. These are used to convert QBAR to different return periods for
different regions in the UK.

The input variables to establish QBAR are:

Return Period (years) Results based on a range of return periods and the specified RP;

Area Catchment Area (ha) which is adjusted to km2 for use in the equation;

SAAR Average annual rainfall in mm (1941-1970) from FSR figure 11.3.1;

Soil Procedure Volume 3. Soil classes 1 to 5 have Soil Index values of 0.15, 0.3, 0.4,

0.45 and 0.5 respectively;

Urban Proportion of area urbanised expressed as a decimal;
Region Number Region number of the catchment based on FSR Figure 1.2.4.
QBAR(l/s)

The output variables to establish QBAR are calculated using the following formula (equation yields m3/s):
QBAR = 0.00108 x AREA®® x SAAR''7 x SOIL2"7

The IH 124 Variables (taken from FSR) that are specific to this site are as follows:

Area = 50.00 ha
SAAR = 800

Soil = 0.450
Urban Factor = 0.75
Region Number = 7

Based on these variables, and the calculation results provided by the MicroDrainage computer software (Appendix
F), the QBAR for a 50.00ha catchment area is:

QBAR = 657.51/s

This figure is for the catchment area of 50.00 ha, and is to be reduced to reflect the surface water catchment area
(0.068 ha) of the Site. Therefore, the QBAR (greenfield run-off) for development area has been calculated to be:

QBAR = 0.89 I/s (13.15 l/s/ha)

12
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Ciria C753 Table 24.2 identifies the growth factors for each of the storm events, based on the known QBAR
figure. The growth factors from the table vary depending on the site location. In this case hydrometric area

(Region Number) is 7.

Based on the figures shown in the table, the growth factors, and the existing greenfield run-off rates for each
of the storm events for the development areas of the site are as follows:

Storm Event QBAR Growth Factor (C753 Greenfield Run-off
Table 24.2) Rate

Q1 0.89 I/s 0.88 081lis

Qa0 0.89 /s 240 211/s

Qioo 0.89 /s 3.19 28l/s

7.2. Greenfield Run-Off Volume

The greenfield run-off volume for the 100-year, 6-hour storm event has also been calculated in the MicroDrainage
software using the data from the FEH 2013, with the results shown in Appendix F.

The FEH data and variables used to calculate the greenfield run-off volume at the Site location area as follows:

Site Location

Area

SAAR

CWI

SPR Host

URBTEXT

GB 527000 127215 TQ 27000 27215
0.068 ha

834

118.988

47.000

0.50 (actual 0.75, but 0.50 highest for calculation)

Based on these calculation results (Appendix F), the greenfield run-off volume for the surface water management

area of the Site is:

Q100 (6-Hour)

26.63m? (391.56m%ha)

13
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8. Pre-Development Surface Water Run-Off Rates and Volume

The pre-development surface water run-off rates and volume from the existing barn and yard / parking areas are to
be calculated, to ensure there is no exceedance from the post development surface water run-off rates and volume.

The calculations to determine the pre-development surface water run-off rates and volume are based on the pre-
development surface water run-off area of 0.054 ha, the rainfall data given by the FEH 2013, and simulation /
calculations in the MicroDrainage computer software (see Appendix G).

Based on the FEH 2013 data and computer software results, the pre-development surface water run-off rates are
as follows:

Q2 = 8.2 I/s (15-minute storm duration)
Qs0 = 19.2 I/s (15-minute storm duration)
Q100 = 24.2 |/s (15-minute storm duration)

The surface water run-off volumes for the pre-development site have also been calculated for 1 in 100-Year the 6-
hour duration within the MicroDrainage computer software (Appendix F), where:

Q100 (6-hour) = 30.44m?

. Climate Change Allowance

The NPPF makes it a planning requirement to account for climate change in the proposed design of any schemes.
The recommended allowances are taken from the DEFRA Climate Change Allowances interactive map as shown
in Figure 2 below.

””\/ Adur and Ouse Management ®
Catchment peak rainfall
allowances

3.3% annual exceedance rainfall
event
Epoch

Central allowance Upper end allowance
20508 20% 35%

2070s 20% 40%

1% annual exceedance rainfall event
Epoch

Central allowance Upper end allowance
2050s 20% 45%

2070s 25% 45%

*Use "2050s' for development with a lifetime up 2060 and use the 2070s epoch
for development with a lifetime between 2061 and 2125

This map contains information generated by Met Office Hadley tre (2019);

UKCI Projections on a 5km g ver the UK for 1980-2080. Centre for
Environmental Data Analysis, 2022

Figure 2 - DEFRA — Climate Change Allowances

The lifetime of the post development Site is likely to be beyond 2061, and therefore the Epoch 2070’s is to be used
with Upper End Allowance (likelihood of increase rainfall). Therefore, the climate change allowance for the post
development Site surface water run-off will be 40% and 45% for the 30-year and 100-year event, respectively.

14

Flo Consult UK Ltd trading as Flo_ Reg: 84800698 VAT: 166462786





Flo

10.Drainage Networks and Surface Water Management Calculation

10.1.

10.2.

10.3.

Surface Water Network Calculations

The calculations to determine the post development surface water run-off rates and required infiltration structure
volume, are based on the post development surface water run-off area of 0.051 ha, and the rainfall data given by
the FEH 2013.

Surface Water Drainage Network Details

As shown on the below ground drainage layout drawing in Appendix H, the proposed surface water network will
consist of 150mm diameter pipes, 100mm perforated pipes, 460mm inspection and silt trap chambers, permeable
paving / surfacing; raingardens; a rainwater harvesting tank, a water butt, a raised planter; a 1200mm diameter flow
control chamber containing a hydro-brake; and an attenuation tank in the form of cellular units.

The surface water run-off from the new office building roof areas will discharge to the main network via raingardens,
a raised planter and rainwater harvesting tanks / butts, with the surface water run-off from the car park, footpath and
amenity areas will discharge to the main drainage via the permeable paving / surfacing system.

The main surface water network will flow to the west of the Site where the surface water will discharge through the
flow control chamber, through the infiltration trench, and then naturally agricultural field to the unnamed watercourse.

Surface water is to be restricted by the flow control prior to the discharge to the filtration trench, with restricted surface
water surcharging the network and being attenuated within the cellular units and sub-base of the permeable paving
/ surfacing system.

The filtration trench will run along the length of western boundary, with the surface water percolating through the
granular material and topsoil at top of trench before discharging across agricultural field to the unnamed
watercourse.

Note that the surface water run-off destination and rate do not change or exceed pre-development
conditions, and therefore, no additional flows or change in flow direction to unnamed watercourse will
occur. Subsequently, SuDS methods have ensured that the Site, in terms of surface water run-off, has
maintained its existing state.

Surface Water Run-Off Rate

For the surface water run-off from the Site to be at the greenfield run-off rate, they are to be restricted to 0.8 I/s for
the 1 in 2-year storm event; 2.1 I/s for the 1 in 30-year storm event including 40% allowance, and 2.8 I/s for the 1 in
100-year storm event including 45% allowance.

For the surface water run-off to be a reduction of the pre-development rates, the surface water run-off from the Site
is to be restricted to less than 8.2 I/s for the 1 in 2-year storm event; 19.2 I/s for the 1 in 30-year storm event including
40% allowance; and 24.2 I/s for the 1 in 100-year storm event including 45% allowance.

For the surface water run-off volume to be a betterment of the greenfield volume as a minimum (100-year,6-hour
storm event), the surface water discharge rates need to be a maximum of 1.2 I/s (26.63m? x 1000 / 60 x 60 x 6).

For this development, and based on the greenfield rates, pre-development rates, and greenfield volume the suitable
/ minimum size of the flow control opening (hydro-brake) is deemed to be 49mm, with a design rate of 1.2 I/s.

As shown in the output calculation from the MicroDrainage computer software in Appendix |, if the hydro-brake
opening is set at 55mm, the design flow at 1.2 I/s, with a design head of 1.2m, the maximum surface water run-off
rates for each storm event will be as follows:
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10.4.

Strom - Rate - Critical Storm Event

Q2 - 0.91/s - 180-minute winter storm duration
Qao+40% - 1.01l/s - 240-minute winter storm duration
Qio0+45% - 1.21/s - 240-minute winter storm duration

A summary of the post development surface water run-off rates compared to the greenfield and pre-development
rates are as follows:

Greenfield Rate to Post Development Rate

Storm - Greenfield - Post Dev - Difference

Q - 0.81I/s - 091/s - 13% Increase
Qa0 +40% - 211/s - 1.0l/s - 52% Reduction
Q100 +45% - 2.81/s - 1.21/s - 57% Reduction

Pre-Development Rate to Post Development Rate

Storm - Pre-Dev - Post Dev - Difference

Q - 8.2lis - 091is - 89% Reduction
Q30 + 40% - 19.21/s - 1.0/s - 95% Reduction
Q100 +45% - 24.21/s - 1.21s - 95% Reduction

The calculations show that the surface water run-off rates exceed the 2-year greenfield rate, but are a 52% to 7%
reduction of the 30-year and 100-year greenfield rate, respectively, and between an 89% to 95% reduction of pre-
development rates.

Therefore, they adhere to DEFRA Non-Statutory Technical Standards for Sustainable Drainage Systems — S3 (see
Section 4.5), where the rates are as close to greenfield rates as possible and are a reduction of the pre-development
rates.

Surface Water Run-Off Volume

The post development surface water run-off volume for the Site has also been calculated for 1 in 100-Year the 6-
hour duration (Inc. 45% allowance) based on the peak discharge rate (Appendix I), where:

Qoo - 1.21/sx (60 x 60 x 6)- 25,920 litres - 25.92m?

A summary of the post development surface water run-off volume compared to the greenfield and pre-development
volume are as follows:

Greenfield Volume to Post Development Volume

Strom - Greenfield - Post Dev - Difference
Q100 +45% - 26.63m? - 25.92m? - Equivalent
Pre-Development Volume to Post Development Volume

Storm - Pre-Dev - Post Dev - Difference

Q100 - 30.44m? - 25.92m? - 15% Reduction
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10.5.

The surface water run-off volume for the 100-year, 6-hour storm event will be equivalent to greenfield run-off volume
and a 15% reduction of the pre-development run-of volume for the same storm event.

Therefore, the volume adheres to DEFRA Non-Statutory Technical Standards for Sustainable Drainage Systems —
S6 (see Section 4.6), where the volume of water is discharged at a rate that does not adversely affect flood risk.

Surface Water Attenuation Calculations

As stated above, the post development run-off rates are restricted, there will be a requirement for surface water
attenuation.

Ciria SuDS Manual 2015, Paragraph 10.2.4 states that: ‘Exceedance flows (i.e. flows in excess of those for which
the system is designed) should be managed safely in above-ground space such that risks to people and property
are acceptable’.

Attenuation structure formed of below ground attenuation tank in the form of cellular units, and sub-base material of
the permeable paving / surfacing system.

As detailed in the MicroDrainage calculations (Appendix I) and demonstrated on the surface water management
layout (Appendix H), the attenuation volume and details for the SuDS methods are as follows:

Cellular Units Permeable Paving / Surfacing

Unit length - 12.00m Permeable Area - 400.00m?
Unit Width - 3.50m Sub-Base Depth - 0.30m
Unit Area - 42.00m? Sub-Base Porosity - 0.30
Depths - 0.80m Volume - 36.00m?
Porosity - 0.95m

Volume - *31.92m?

*Total volume 33.60m?3

The MicroDrainage calculations (Appendix |) show that with the cellular unit and permeable paving / surfacing sub-
base volume, no flooding will occur for all storms up to and including the 100-year + 45% storm event.

Therefore, the attenuation volume is deemed to be acceptable, as they meet the requirements set out in the DEFRA
Non-Statutory Technical Standards for Sustainable Drainage Systems — S7 to S9 (see Section 4.7).
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11. Maintenance Requirements

11.1. Drainage Networks, Cellular Units, Flow Control Chamber, and Rainwater Harvesting Tanks / Butts

The management and maintenance of the surface water drainage networks and SuDS features will be undertaken

by contractors appointed by the managers / owners of the office building. Where payments for the management and
maintenance will form part of the property deeds and / or rental agreements.

The management and maintenance of the drainage and SuDS features form part of the overall maintenance and
management of all areas / aspects of the Site. Details of the required maintenance and management of the drainage

and SuDS features ate as follows:

Operation

Frequency

Inspect and identify any areas that are not operating
correctly, if required, take remedial actions

Monthly for 3 months, then six monthlies

Debris removal from manholes (where may cause risk
performance)

Monthly

Where rainfall into network from above, check surface or filter
for blockage or silt, algae, or other matter by jetting

As required, but at least twice a year

Remove sediment from pipework by jetting.

Annually or as required

Repair/check all inlets, outlets, and overflow pipes

As required

Inspect/check all inlets, outlets, and overflow pipes to ensure
that they are in good condition and operating as designed

Annually and after large storms

11.2. Permeable Paving / Surfacing

Operation

Frequency

Inspect and identify any areas that are not operating
correctly, if required, take remedial actions

Monthly for 3 months, then six monthlies

Debris removal from on surface of permeable paving /
surfacing or near system (where may cause risk
performance)

Monthly

Rainfall infiltration into permeable paving / surfacing is
ensured working effectively.

As required, but at least twice a year

11.3. Raingardens and Raised Planters

Operation

Frequency

Inspections to identify any areas not operating correctly,
eroded areas, hydrocarbon pollution, blocked outlets, and
silt accumulation. Record any areas that are ponding and
where water is lying for more than 48 hours.

Monthly
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Collect and remove from the site all extraneous rubbish Monthly
that is detrimental to the operation of the SUDS feature and
appearance of the site, including paper, packaging
materials, bottles, cans, and similar debris.

Maintain grass within the specified range. Ensure that the As required, but at least twice a year
soil and grass does not become compacted. Do not cut
during periods of drought or when ground conditions or
grass are wet.

Scarifying and spiking As required

Reinstate design levels, repair eroded areas or damaged As required
areas by returfing and reseeding.

Seed or sod bare eroded areas. As required

11.4. Linked and Further Maintenance and Maintenance Activities

The maintenance of the drainage network and SuDS features are to be linked with the wider site maintenance plan
for the industrial estate. A log of all maintenance activities is to be kept and made available to the local planning
authority (LPA) and / or the Lead Local Flood Authority (LLFA) on request.

12. Surface Water Exceedance Design

In the unlikely event of an extreme storm greater than 100-year + 45% climate change, or poor maintenance of the
SuDS features, potential flooding could occur.

Surface water will flow to the western boundary and will flow across the agricultural field into the unnamed
watercourse. The surface water will not flow directly towards the office building and will not flow towards any existing
properties / buildings prior to discharge to the unnamed watercourse. Therefore, no flood risk increase will occur to
developed areas in an exceedance event.

13.Water Quality

The level of water treatment (for external areas subject to pollutants) is to be assessed against the details set out in
Ciria SuDS Manual C753. Chapter 26 sets out the Pollution Hazard Indices for different land classifications, and
how to calculate that against the SuDS mitigation indices to show suitable levels of treatment.

13.1. Roof Area Pollutant Hazard
C753 Table 26.2 Pollution Hazard Level = Low

C753 Table 26.2 Pollution Hazard Index:

e Total Suspended Solid (TSS) = 0.3

e Metals = 0.2

e Hydrocarbons = 0.05
Pollution Hazard Index = 0.55
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13.2.

13.3.

13.4.

Building Roof Pollutant Mitigation
Mitigation Measures:

e Raised Planters and Raingardens
Lowest Pollutant Mitigation Indices
Total Suspended Solid (TSS)
Metals
Hydrocarbons
SuDS Mitigation Indices
Footpath and Car Park Pollutant Hazard
C753 Table 26.2 Pollution Hazard Level
C753 Table 26.2 Pollution Hazard Index:

e Total Suspended Solid (TSS)

e Metals

e Hydrocarbons

Pollution Hazard Index

Footpath and Car Park Pollutant Mitigation

Mitigation Measures:

e Permeable Paving / Surfacing

Permeable Paving / Surfacing Pollutant Mitigation Indices

Total Suspended Solid (TSS)
Metals
Hydrocarbons

SuDS Mitigation Indices

0.4

0.4

Low

0.5

0.4

0.7
0.6
0.7

2.00

The mitigation indices are greater than the pollution hazard index, and therefore suitable water quality is achieved.
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14.Development Management and Construction Phase

All existing drainage networks (if found) within the development area are to be maintained during construction. The
drainage network, cellular units, and flow control chamber are to be the first part of the drainage network to be built.

14.1. Construction Environment Management Plan

Full details of the construction environment management plan (CEMP) has to be confirmed by the chosen contractor
who have been appointed for the development. However, it will conform to the requirements of CIRIA 753 — The
SuDS Manual — Chapter 31, and will include:

14.2. Construction Access

The main construction traffic will access the site from the east. The traffic and site set up areas will be limited
to avoid the attenuation tank, with the permeable surfacing being installed at the end of the construction phase.

14.3. Sediments and Traps

Sediment basins and traps are to be installed before any major site earthworks take place, with further
sediment traps and silt fences being installed as the earthworks progresses. This will keep sediment contained
on site at appropriate locations.

14.4. Run-Off Control Measures

Run-off control measures are to be used in conjunction with sediment traps to divert water around planned
earthworks areas to remove silts. Any surface water upstream of the site is to be diverted around the
development areas, and to discharge to any existing drainage systems. The surface water run-off destination
for the diverted surface water will continue as existing.

14.5. Main Surface Water Run-Off Systems

The main drainage network, SuDS features, and flow control chamber are to be built prior to any phase of
construction of site. Surface water from each of the phased area is to discharge to the new drainage network,
where the water is adequately restricted, and water quality maintained before discharging to the unnamed
watercourse. Temporary inlet and outlet protection measures and appropriate silt traps are to be installed to
prevent silt ingress into the main drainage network.

14.6. Clearing and Earthworks

Clearing and earthworks will only start when adequate erosion and sediment control measures are in place.
Once the development areas are cleared, earthworks will follow immediately to ensure that the ground cover
can be re-established quickly. Adjacent land to that being developed will be left undisturbed for as long as
possible.

14.7. Surface Stabilisation Measures

Surface stabilisation measures will be applied to completed areas, channels ditches and other disturbed areas
after the land is cleared and profiled. Permanent stabilisation measures will be installed as soon as possible
after final profiling.

14.8. Construction of Permeable Surfacing

Construction of permeable surfacing / paving is to be left to the later stages of construction. Unsuitable
sediment is to be removed from surfacing prior to installation of sand binder layer and paving.
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15.Conclusion / Summary

15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

15.7.

Surface Water Discharge Destination

The surface water (at a restricted rate) will discharge to the unnamed watercourse approximately 60m to the west
of the Site.

A pipe system from the Site to the unnamed watercourse may not be possible due to land ownership. However, it
is proposed to discharge the surface water to a granular trench system along the site boundary, which will disperse
the surface water across the field to the unnamed watercourse.

Discharging the surface water run-off across the agricultural field to the unnamed watercourse will replicate the pre-
development / existing surface water flows, and therefore will not adversely affect flood risk or increase flows to the
unnamed watercourse.

SuDS Principles

All feasible SuDS methods, and surface water discharge destination have been assessed, with the feasible SuDS
methods being a permeable surfacing / paving system; a rainwater harvesting tank, a water butt; a raised planter;
raingardens; a flow control; and an attenuation tank in the form of cellular units.

Peak Flow Control

The surface water run-off rates exceed the 2-year greenfield rate, but are a 52% to 7% reduction of the 30-year and
100-year greenfield rate, respectively, and between an 89% to 95% reduction of pre-development rates.

Therefore, they adhere to DEFRA Non-Statutory Technical Standards for Sustainable Drainage Systems — S3,
where the rates are as close to greenfield rates as possible and are a reduction of the pre-development rates.

Volume Control

The surface water run-off volume for the 100-year, 6-hour storm event will be equivalent to greenfield run-off volume
and a 15% reduction of the pre-development run-of volume for the same storm event.

Therefore, the volume adheres to DEFRA Non-Statutory Technical Standards for Sustainable Drainage Systems —
S6, where the volume of water is discharged at a rate that does not adversely affect flood risk.

Flood Risk within the Development

The MicroDrainage calculations show that with the cellular unit and permeable paving / surfacing sub-base volume,
no flooding will occur for all storms up to and including the 100-year + 45% storm event.

Therefore, the attenuation volume is deemed to be acceptable, as they meet the requirements set out in the DEFRA
Non-Statutory Technical Standards for Sustainable Drainage Systems — S7 to S9.

Management and Maintenance

The management and maintenance of the surface water drainage networks and SuDS features will be undertaken
by contractors appointed by the managers / owners of the office building. Where payments for the management and
maintenance will form part of the property deeds and / or rental agreements.

The management and maintenance of the drainage and SuDS features form part of the overall maintenance and
management of all areas / aspects of the Site.

Surface Water Exceedance Design

In the unlikely event of an extreme storm greater than 100-year + 45% climate change, or poor maintenance of the
SuDS features, potential flooding could occur.
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15.8.

15.9.

Surface water will flow to the western boundary and will flow across the agricultural field into the unnamed
watercourse. The surface water will not flow directly towards the office building and will not flow towards any existing
properties / buildings prior to discharge to the unnamed watercourse. Therefore, no flood risk increase will occur to
developed areas in an exceedance event.

Water Quality

The level of water treatment (for external areas subject to pollutants) is to be assessed against the details set out in
Ciria SuDS Manual C753. Chapter 26 sets out the Pollution Hazard Indices for different land classifications, and
how to calculate that against the SuDS mitigation indices to show suitable levels of treatment.

The mitigation indices are greater than the pollution hazard index, and therefore suitable water quality is achieved.
Development Management and Construction Phase

All existing drainage networks (if found) within the development area are to be maintained during construction. The
drainage network, cellular units, and flow control chamber are to be the first part of the drainage network to be built.

Full details of the construction environment management plan (CEMP) has to be confirmed by the chosen contractor
who have been appointed for the development. However, it will conform to the requirements of CIRIA 753 — The
SuDS Manual — Chapter 31.
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Appendix A Site Location Plan
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Appendix B Existing Site Plans
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@ British
: BGS ID: 584557 : BGS Reference: TQ22NE14

Geological
@ Surve)? British National Grid (27700) : 526520,127280
\V

TQRXNE iy
, RECORD of WELL or BORING , NS
‘ \ at Goussor term..... LA G 19 dtanbridge Nursery %5’2- 2328 | ros. j’ZPLl

Town, Village, &c Handoross, o COUDLY Sussex, *l kﬂmap ....... XX
Tixact site (unkes a tracing from a map I { Oon WGB t gide of ILondon to g 3

Survey No. g

PP give di and di from purich
church, axss-roads, of otber object shown oo maps),

pila; fon
................ :j,! " Qn x;f Jﬁp Square............

Surface level of ground 224t above Ordnance Datum. Well or Bore cormenced at..........ft. bclow ‘Ef f;u:e levcl of gmund
Sunk.26 . ft diameter......... 1t. Bored,....%.....‘ft.: diameter of boring: at top..,w.‘:’!% At b(&:ta n 4
Det:uls of lining tubes (istemal diseters prefureed) .. 4} Tubes to 72! OF J
perforations from 37' to 47' 9" &
Water struck at depths of (feet).....4Q £t 8mall quantity and at g7' Q"
' Rest-level of water Ef::w tob of‘well or bore..S%.....it, Pumping level... 31 ft. Time of recovery...—..h ours.
Suction at.........Jt. depth. Yield: (i) on test........8Q0......galls. DerhOuI‘ (ii) normal 400 -galls. per... hr.,
‘ Quali(y (attach oopy of analysis if avallable) goa helew:- no depressu’“
Made by...Duke & Ockenden Itd, for MrHandeross Nur se {‘ Date of boring....M8Y,. 1994,
Information from.. Luke & Ockenden Ltd,, Littlehampton and I',ond()n. -
(For Suruvey use only). : THICKNESS. DEPTH.
| ciResiFicATION., N ot aoy s i) e | Tachn || Fart_ | ochn |
. ( Dug Well ‘ 26 0 || 26 Q.
i ( sand and Clay 4| o 50| o
. ( White Clay 2| o 2 | o
( Hard Sand Rock ' 4| o |l 36 | 0"
‘Tunbridge |\ Waite Clay and Sandstone, a little water || 10 | o | 46 | 0
Wells éRook 8| o 84| o0
Sand, ( Green Clay 4 0 58 0
{ Roek ) 6| o 64| o .
{ Clay 2 0 €6 0 |
( White Cley , 8 o || 72 0
_ { Rock b 10 ol 8 | o
' § Soft Clay | 2! o | 8| ¢
M ( Rock Water at 87' OV 13 Q 97 0
_ ‘ {ﬁ/‘f‘/ ' Water level dropped from
L 24'0" to 31'0"
_ y i
o puke & Ockenden Ltd., |
- Engineers For Weter Bupply,
126, Southwark Street, |
Iondon, S.E,
. ' e
i\ : ‘ ‘ Analyses,
B , o ~ Total solids 8.0 grs, per gal,
b L Chlorine 1.7 _
' Ammonia Q.0042 "
Manganese Trace ‘
Iron ' 0.81
Total Hardness 4,o°'
Large mineral deposit
looterakes lred DO bekn) weld Ao.
ﬁaaw)pg 71.:..&:/ %m }w./:vcxm/,u- Seeninand
gwm HAn b S Hoprs )
’5. 7 A7 V'Ep .

Contact BGS: ngdc@bgs.ac.uk
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@ British
BGS ID: 584557 : BGS Reference: TQ22NE14

BGS, Geological » : .
\\_—/ Survey British National Grid (27700) : 526520,127280
S
* ' Y
i ' 302/2 Messrs. Handcross Nursery Co., Ltd., Little Stanbridge Nursery,
O T :n\m.
Surface +222, Shaft 26; rest bore. Lining tubes: 72 X 4% in from surface (perforhted
37 to 47%). Water struck at +182 and +135. R.W.L. +191. P.W.L. +191. Yield 600 g.p.h. ;
(test); 400 g.p.h. (normal). Hardness: total 57. Anal. Dando, May 1934. R
R.W.L. +132, VYield 4,000 g.p.d. (summer),  July 1947.
uw ) a7 -97
gt —— e ————— e
W (For-Samaymse ony). |« 33 ¢ ‘ THICKNESS. || DEPTH. o .
ﬁ%&%ﬁ‘ g Nﬂwﬁi.?mﬁ ) _ i_eet W'TI;chf_s.__ . Fwt ln(ihfs i
e ‘ :
Well 26 | o || 26 | a |
.{}:8and’ and Clay 4| of 30| o]
 Wnite Clay 2| o i3z 0
|{ Haxd Sand Rook 4| 0 || 36 | 0
White Clay and Sendstone, a littls water | 10} 0O ‘46| 0
ROBK..... . ‘ ‘ 8| ol 54| o
Green Clay 4| o | 88| o
Boek . . 6 o ||"64-] ©
Clay, . . i 2 0| 66 | ‘0 .ﬁ_{
Whibe Clay:.' .. = i . . 6| o 12| 0}
“Rock ‘ S . el 10| o 82| 0.
' WY e 2| o | 8| 0.
cfWater at/ 87 Q"1 13 0 97| @ \
_.Water level dropped from "'é?%;,;
B 1ght - rgn R
24'0" to 3170 ____.L____Q—J
L=
2 i
-

o

Contact BGS: ngdc@bgs.ac.uk
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@ British
: BGS ID: 584557 : BGS Reference: TQ22NE14

Geological
@ Surve)? British National Grid (27700) : 526520,127280
N

~ v b " . - T 2
' RECORD_of WELL or BORING Survey N°'"$;‘“‘*
e T P N
Y| af® ouse & form) Little Stanbridge Nursery | 12 08 e

Town, Village, &C...ccuuncn Handeross, County. SUZSOX . g, £ Sixgf™y map... XXV, W
Exact site (unless a tracing from e map is On West slde of Iondon to o Ha ’ lon (Sheet .. b
Sl T peign ton Hoad, Gppostns StagFRBIPL T
vy . (Square.........
Surface level of ground.. 2224 above Ordnance Datum. Well or Bore commenced at......... ft. beloafé level of ground. -
Sunkzsft, diameter............ ft. Bored. gft, diameter of boring: at top.. 4& inf7at bgto 4%111
Details of lining tubes G di prefetred) 4%‘ Tubes to 72' O i
perforations from 37' to 47' 9" o
Water struck at depths of (feet) 40 ft. small quantity and at 87' O , B
Rest-level of water Egl‘;)w top of well or bore.... 31 it Pumping level...SL _t. Tow
Suction at....... ft. depth. Yield: (i) on test........ 800 er. hour ii) normal
Quality (attach copy of analysis it available) . $08 DO LOW = no dep 6881°n -
Made by Puke & Ockenden Ltd. for MrHondeross Nurger{ Date of boring. Mx. .9
Information from.. Juke & Ockenden Ltd,, Littlehampto: ndon..
(For Survey use only). THICKNESS.
GEOLOGICAL NATURE OF STRATA. - g
CLASSIFICATION. | 7 (and any additional remarks) ~ Feet. Inches.
( Dug Well 26 0
( Sand and Clay 4| 0
( White Clay 2 e, |l
( Hard Sand Rock 4 o
Tunbridge | Waite Clay and Sandstons, a little water || 10 | ©
Wells ( Rock 8| -0
Sand . ( Green Clay 4 0
( Roek 6| o
( Clay 2 0]
* |( Wnite Clay 6| o
- { Rock 10| 0
( Soft Clay 2|0
13 o]

Water level dropped from
24'0" to 31'0"

%/‘ﬂ ( Roek Water, at 87' ot

bDuke & Ockenden Ltd.,
Engineers For Water Supply,
126, Southwark Street,
london, S.E.

Analyses.

‘Total solids 8.0 grs. per gﬁl.

Chlorine 1.7

Ammonia Q. 0042 h

Mangenese Trace

Iron 0.81
® Total Hardness 4.00

Large mineral deposit

. uf

ootrrater boret QO belnd weld Ao o
ﬂ«x/\c}n u.—do/ 00D 1. po-Olosy - Sn—uu-m.-J T -

DATA _ Bank

M. of H.
notified.

For Survey use onty;

GEOQLOGICAL SURVEY AND MUSEUM,

Site marked
on 1% map.

-
A

Teceived.

SouTH KENSINGTON, Date G.SM.
LownpoN, S.\W.7.

(6623 500 235
66237B) Wt 2827058 2,50 St Ta e

Contact BGS: ngdc@bgs.ac.uk
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@ British
: BGS ID: 584558 : BGS Reference: TQ22NE15

BGS, Geological ¢ . : _

\__v/ Survey British National Grid (27700) : 526800,127290
4 . ORDER No.....39081... BOREHOLE SECTION SHE:ET -+ ForM No. 1.
i1 A

: l\/ LE. GRAND, SUTCLIFF & Gem;\ 1} TQ22/3

mlgﬂr: NAME, L RALAUGHAK muumu._..

PR

' Slnugham——Maps 0.5.G. 9, N.S. 302 J

R f'; . 420, STANBRIDGE FARM, 1 mile S.E. of church. 1919. Ht. I-E b,
.4 s above Q.D. 210 ft Map 25 N.IE. : ; n
‘_3 : . Thickhess Depfh o :
A n st ?uex.

i st Dug well : % }’ : ‘

i .. Tunbridge Wells ‘ ‘ .

. 4 . Sgn }Sandqtonu i ‘e ) ﬂy : Vield L] G P.H.
47 7 RLW. 291t down, Yield 360 g. p. hour. Lined 30 ft. of 4 in. tubes, top ‘ ‘ \

& Lo 72t below surface,
i L k Information from Messrs. LeGrand, Sutcliff and Gell, Ltd.
1 ' | 919

“RAANE 15

1 ) COMPLETED,
: ;QA . ) . ' /Tmcmmss ngﬁ-ﬁ
4 T ] - WAL LI T 7‘@3&“&&”"!/&“ Inchus Feet Inches
K (R ol . AN R OTTS S PR T ! e IR
T
pug Well b ) cane . ' %0 o || 30 0
i gandotone . wees |28 |0 | BB |0
Rotal Depth, CoLbBe_ Lo |6 | o
. ‘ . Pub“Shed i »
“597 AP 57655 mgS

v . lwe‘\s &
;g%mm,/z. f %"Learund Sutoliii & Goll GEABUS SG’“’ :

Q. ‘, pfiﬁei #7.

pt 7

H
£
K
Use othey side if necessary. ~ Foreman's Signature
[ A R e f
R
» .T‘F’«.m{”i‘f"" o Y gy e

Contact BGS: ngdc@bgs.ac.uk
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@ British
BGS ID: 584558 : BGS Reference: TQ22NE15

Geological
@ Surve)? British National Grid (27700) : 526800,127290
~—\

>

302/37 Stanbridge Farm, Slaugham. Disused
‘ ‘ L ge Farnm, gh ( ) "f :}a '3
‘ W.S.Sx.IXI, p. 187. Surface +210, Shaft 30; rest bore. Lining tubes: 30 X 4 in from

‘\ 2 down. R.W.L. +181. Yield 360 g.p.h. LeGrand, May 1919.
1

): UIwW - e 58 .58
QEOLoq ICAL O
Crassicrcniion | NATURE ©oF STRATA THiCISVESS| DEPTH
v
‘ Do wepe, 20’ 3o
. .. : /
WS, = SANDSToNE , 2@ 5B’ i

Contact BGS: ngdc@bgs.ac.uk
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@ British
: BGS ID: 584558 : BGS Reference: TQ22NE15

>

@ gjsge'cql British National Grid (27700) : 526800,127290
S S

|  TQ 285 23aq TO 3
RDER ﬁo' ,,,,,,,,,, 19047.... BOREHOLE SECTION SHEET, For O'._]' 3 i
/ LE GRAND, SUTCLIFF & Geﬁ%ﬁ'a_ |

‘ JOB NAME SLAUGHAI! ] -
Slaugham—Maps 0.S.G. g, N.S. 30z,

420. STANBRIDGE FARM, I mile S.E. of church. 1919. Ht.
above 0.D. z10 ft. Map 25 N.E.
Thwkness Depfh £.

Dug well 30 30 Q%E

Tunbridge Wenq}fﬂandwtone ~ 28

Sand

J
R.L.W. 29 ft. down. Yield 360 g. p. hour. Lined 30 ft, of 4 in, tubes, top *
2 ft. below surface.

Information from Messrs, LeGrand, Sutcliff and Gell, Ltd.

N I May 1919 Swy.:a:

25~NESJE

(FHIS FORM TO BE RETURNED TO HEAD OFF'I-(';‘.E IMMEDIATELY JOB 1S COMPLETED.
! ™

= [ 3 - -

. THICKNESS DepPTH
STRATA - © Feet Inches Feet Inches
: y i
Dug VWell .30 0 B0 0
) _/Sandstone esecae an | 0 58 0
Botal Depth. .58 0 58 0
. . £ "
YW 25 ppolom. Yoo S 3filimin _
published; 1!
)  wells & 80723 |
/Q%mm,/ ;“%"LGGPﬂHd,uutcllf‘i & Gell é‘deU SPX’ 7 ) ‘
|
w“ w= |
’ !
o \ |
JTw & Py d \ l
‘ |
O | K. |

\ |4
Use other side if necessary. Foreman's Signature ‘ Date 6/3/ 26,

m

Contact BGS: ngdc@bgs.ac.uk
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@ Sl BGS ID: 584558 : BGS Ref : TQ22NE15
S, Geological X : eference:

E\?_/ Survey British National Grid (27700) : 526800,127290
S

ADD. I~NFO.

‘W\A}AT G@F%S . 3 O 2" I 37

L) REFT 30 2/37

ja-16 RN L.
MAX 59.9( m 0.0, Dove .
}%JL& gr-vm
M DP\Y W.A we/k/w\:.

s>, 2|
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STATTHTTUYE \‘)‘L_\‘!

L0

Stanbridge Farm East
Stanbridge Farm West

Stanbridge N
Grange
Farm
Victoria House
om 50m 100m 150m
(c) Crown copyright and database rights 2023 Ordnance Survey 100031673 Date: 13/10/23 Scale: 1:1250 Map Centre: 527028,127237 Data updated: 21/08/23 Our Ref: 1296550 - 1 Wastewater Plan A3
The positions of pipes shown on this plan are believed to be correct, but Southern Water Services Ltd accept no responsibility in the event of inaccuracy. The A Gombined Pumping Staton @ Fouannoe |mark@f|o-consu|t,co,uk |
actual positions should be determined on site. This plan is produced by Southern Water Services Ltd (c) Crown copyright and database rights 2023 from
Ordnance Sut_’vey 100031673 .This map is to be used for the purposes of viewing the location of Southern Water plant only. Any other uses of the map data A Surface Water Pumping Station @ Combined Manhole |Staplefiel d Lane | Southern
or further copies is not permitted. Foul Gravity ~ Combined Gravity Culverted Water Course  Surface Water ) ) Wi ~—
Sewer Sewer o Treated Effluent Gravity Sewer A Foul Pumping Station . Surface Water Manhole ater@ ~——
WARNING: BAC pipes are constructed of Bonded Asbestos Cement. W Viater Treatment @ e Enty Manio,
. L Works Decarcation Chamber,
WARNING: Unknown (UNK) materials may include Bonded Asbestos Cement. /\/ }— Combined outal ) Surtace weter Outal Dummy Manhole or
Section 104 Area Surface Water
Rising Main, }— Foul Outall —{ Surface Water nlet Building Over Soakavay

Vacuum or Syphon

Agreement Area
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Flo Consult UK Ltd Page 1
4 Market Square Staplefield Lane

0ld Amersham Greenfield Run-Off e
Buckinghamshire, HP7 0DQ Rate Calculations

Date 20/10/2023 Designed by MDS

File Checked by MDS

Innovyze Source Control 2020.1.3

IH 124 Mean Annual Flood

Input
Return Period (years) 2 SAAR (mm) 800 Urban 0.750
Area (ha) 50.000 Soil 0.450 Region Number Region 7
Results 1/s

QOBAR Rural 256.8
QBAR Urban 657.5

Q2 years 667.5

Ql year 558.

Q2 years 667.
Q5 years 884.
Q010 years 998.
Q020 years 1096.
Q25 years 1121.
Q30 years 1141.
Q050 years 1206.
Q100 years 1333.
Q0200 years 1445.
Q0250 years 1479.
Q1000 years 1718.

O o 6 W oYy O W J © W U

©1982-2020 Innovyze






Flo Consult UK Ltd Page 1
4 Market Square Staplefield Lane

0ld Amersham Greenfield Run-Off

Buckinghamshire, HP7 0DQ Volume Calculation

Date 20/10/2023 Designed by MDS

File Checked by MDS

Innovyze Source Control 2020.1.3

Greenfield Runoff Volume

FEH Data
Return Period (years) 100
Storm Duration (mins) 360
FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215
Data Type Point
Areal Reduction Factor 1.00
Area (ha) 0.068
SAAR (mm) 834
CWI 118.988
SPR Host 47.000
URBEXT (USER) 0.5000

Results

Percentage Runoff (%) 56.17
Greenfield Runoff Volume (m3) 25.626

©1982-2020 Innovyze
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Flo Consult UK Ltd

4 Market Square
0ld Amersham

Buckinghamshire,

Staplefield Lane
Pre-Development

HP7 0DQ SW Run-0Off Calculations

Date 20/10/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

2
2013

GB 527000 127215 TQ 27000 27215

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (%) 100

Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200

Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750
Areal Reduction Factor 1.000
Hot Start (mins) 0

Hot Start Level (mm)
Manhole Headloss Coeff (Global) 0.500
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0

Additional Flow - %

0 Flow per Person per Day

of Total Flow
MADD Factor * 10m3/ha Storage
Inlet Coeffiecient

(1/per/day)
Run Time (mins)

Output Interval (mins)

Synthetic Rainfall Details

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

FEH
2
2013

GB 527000 127215 TQ 27000 27215

Point
Yes
Yes

0.750

0.840

.000
.000
.800
.000
60

1

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
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Flo Consult UK Ltd

Page 2

4 Market Square
0ld Amersham
Buckinghamshire, HP7 0DQ

Staplefield Lane
Pre-Development
SW Run-0Off Calculations

Date 20/10/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

Synthetic Rainfall Details

Storm Duration (mins) 30

©1982-2020 Innovyze






Flo Consult UK Ltd Page 3
4 Market Square Staplefield Lane

0ld Amersham Pre-Development

Buckinghamshire, HP7 0DQ SW Run-0ff Calculations

Date 20/10/2023 Designed by MDS

File Checked by MDS

Innovyze Network 2020.1.3

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for
Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 1 15 Winter 2 +0% 30/15 Summer 10.065
1.001 2 15 Winter 2 +0% 30/15 Summer 10.033
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 1 -0.085 0.000 0.39 5.4 OK
1.001 2 -0.067 0.000 0.58 8.2 OK
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Flo Consult UK Ltd

Page 4

4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Pre-Development
SW Run-Off Calculations

Date 20/10/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

Number of Input Hydrographs O

Margin for Flood Risk Warning

for Storm

Simulation Criteria

o

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

300.0 DVD Status OFF
Fine Inertia Status OFF

(mm)
Analysis Timestep

DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 1 15 Winter 30 +0% 30/15 Summer 10.179
1.001 2 15 Winter 30 +0% 30/15 Summer 10.141
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN  Name (m) (m?) Cap. (1/s) (mins) (1/s) Status  Exceeded
1.000 1 0.029 0.000 0.87 12.1 SURCHARGED
1.001 2 0.041 0.000 1.37 19.2 SURCHARGED
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Flo Consult UK Ltd

Page 5

4 Market Square
0ld Amersham

Staplefield Lane

Pre-Development

Buckinghamshire, HP7 0DQ SW Run-0ff Calculations
Date 20/10/2023 Designed by MDS

File Checked by MDS

Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

Number of Input Hydrographs O

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm)
Analysis Timestep
DTS Status

300.0 DVD Status OFF
Fine Inertia Status OFF
ON

Summer and Winter

Profile (s)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 1 15 Winter 100 +0% 30/15 Summer 10.259
1.001 2 15 Winter 100 +0% 30/15 Summer 10.199
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 1 0.109 0.000 1.10 15.4 SURCHARGED
1.001 2 0.099 0.000 1.73 24 .2 SURCHARGED
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Flo Consult UK Ltd

4 Market Square
0ld Amersham
Buckinghamshire,

HP7 0DQ

Staplefield Lane
Pre-Development
SW Run-0Off Calculations

Date 20/10/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

Simulation Criteria for Storm

Number of Input Hydrographs 0

Return Period

Storm Duration

Synthetic Rainfall Details

Rainfall Model FEH
(years) 2

FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

Cv (Winter) 0.840

(mins) 30

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage

Hot Start (mins) 0 Inlet Coeffiecient

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day)

Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins)

.000
.000
.800
.000
60

1

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
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Flo Consult UK Ltd

Page 2

4 Market Square
0ld Amersham

Staplefield Lane

Pre-Development

Buckinghamshire, HP7 0DQ SW Run-0ff Calculations
Date 20/10/2023 Designed by MDS

File Checked by MDS

Innovyze Network 2020.1.3

Summary Wizard of 360 minute 100 year Winter I+0% for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

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

Summer and Winter

Profile (s)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0O

Water Surcharged Flooded

US/MH US/CL Level Depth Volume Flow /
PN Name Event (m) (m) (m) (m?) Cap.
1.000 1 360 minute 100 year Winter I+0% 11.000 10.040 -0.110 0.000 0.16
1.001 2 360 minute 100 year Winter I+0% 11.000 10.001 -0.099 0.000 0.25
Pipe

US/MH Overflow Discharge Flow
PN Name (1/s) Vol (m3®) (l/s) Status

1.000 1 19.162 2.2 OK
1.001 2 30.442 3.5 OK
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|
Surface water Outfall Note

As the ground is not suitable for infiltration, the only alternative will be to discharge the surface water
(at a restricted rate) to the unnamed watercourse approximately 350m to the west of the Site.

A pipe system from the Site to the unnamed watercourse may is not possible due to land ownership.

However, surface water to discharge the surface water to a granular trench system along the site
boundary, at a rate less than or equivalent to the natural / greenfield rate of the site, which will
disperse the surface water across the field to the unnamed watercourse.

Discharging the surface water run-off across the agricultural field to the unnamed watercourse will
replicate the pre-development / existing surface water flows, and therefore will not adversely affect
flood risk or increase flows elsewhere.
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Flo Consult UK Ltd

Page 1

4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023

File Staplefield Lane - SW Ma...

Designed by MDS
Checked by MDS

Innovyze Source Control 2020.1.3
Summary of Results for 2 year Return Period
Half Drain Time 73 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

15 min Summer 8.592 0.092 0.0 0.8 0.8 3.7 O K
30 min Summer 8.618 0.118 0.0 0.9 0.9 4.7 0 K
60 min Summer 8.637 0.137 0.0 0.9 0.9 5.5 0 K
120 min Summer 8.663 0.163 0.0 0.9 0.9 6.5 O K
180 min Summer 8.671 0.171 0.0 0.9 0.9 6.8 0 K
240 min Summer 8.671 0.171 0.0 0.9 0.9 6.8 0 K
360 min Summer 8.664 0.164 0.0 0.9 0.9 6.5 0 K
480 min Summer 8.652 0.152 0.0 0.9 0.9 6.1 O K
600 min Summer 8.639 0.139 0.0 0.9 0.9 5.6 0 K
720 min Summer 8.628 0.128 0.0 0.9 0.9 5.1 0 K
960 min Summer 8.608 0.108 0.0 0.9 0.9 4.3 0 K
1440 min Summer 8.581 0.081 0.0 0.8 0.8 3.2 0 K
2160 min Summer 8.562 0.062 0.0 0.7 0.7 2.5 O K
2880 min Summer 8.553 0.053 0.0 0.6 0.6 2.1 0 K
4320 min Summer 8.543 0.043 0.0 0.5 0.5 1.7 0 K
5760 min Summer 8.538 0.038 0.0 0.4 0.4 1.5 O K
7200 min Summer 8.535 0.035 0.0 0.4 0.4 1.4 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

15 min Summer 35.854 0.0 4.3 26

30 min Summer 23.514 0.0 5.7 37

60 min Summer 14.879 0.0 7.4 58

120 min Summer 10.066 0.0 10.0 94

180 min Summer 7.830 0.0 11.7 128

240 min Summer 6.501 0.0 13.0 164

360 min Summer 4.955 0.0 14.9 230

480 min Summer 4.059 0.0 16.3 296

600 min Summer 3.468 0.0 17.4 360

720 min Summer 3.045 0.0 18.4 422

960 min Summer 2.478 0.0 19.9 542

1440 min Summer 1.853 0.0 22.3 774

2160 min Summer 1.393 0.0 25.2 1128

2880 min Summer 1.146 0.0 27.6 1480

4320 min Summer 0.883 0.0 31.8 2208

5760 min Summer 0.743 0.0 35.7 2936

7200 min Summer 0.655 0.0 39.3 3672
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Flo Consult UK Ltd

Page 2

4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023

File Staplefield Lane - SW Ma..

Designed by MDS
. | Checked by MDS

Innovyze Source Control 2020.1.3

Summary of Results for 2 year Return Period

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

8640 min Summer 8.533 0.033 0.0 0.3 0.3 1.3 0 K
10080 min Summer 8.532 0.032 0.0 0.3 0.3 1.3 O K
15 min Winter 8.605 0.105 0.0 0.9 0.9 4.2 0 K
30 min Winter 8.634 0.134 0.0 0.9 0.9 5.3 0 K
60 min Winter 8.656 0.156 0.0 0.9 0.9 6.2 0 K
120 min Winter 8.684 0.184 0.0 0.9 0.9 7.3 0 K
180 min Winter 8.690 0.190 0.0 0.9 0.9 7.6 0 K
240 min Winter 8.687 0.187 0.0 0.9 0.9 7.5 0 K
360 min Winter 8.671 0.171 0.0 0.9 0.9 6.8 0 K
480 min Winter 8.651 0.151 0.0 0.9 0.9 6.0 0 K
600 min Winter 8.632 0.132 0.0 0.9 0.9 5.3 0 K
720 min Winter 8.615 0.115 0.0 0.9 0.9 4.6 0 K
960 min Winter 8.589 0.089 0.0 0.8 0.8 3.5 0 K
1440 min Winter 8.564 0.064 0.0 0.7 0.7 2.5 0 K
2160 min Winter 8.549 0.049 0.0 0.5 0.5 1.9 0 K
2880 min Winter 8.541 0.041 0.0 0.5 0.5 1.6 0 K
4320 min Winter 8.535 0.035 0.0 0.4 0.4 1.4 0 K
5760 min Winter 8.531 0.031 0.0 0.3 0.3 1.2 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?)

8640 min Summer 0.595 0.0 42.8 4376

10080 min Summer 0.551 0.0 46.1 5120

15 min Winter 35.854 0.0 4.9 26

30 min Winter 23.514 0.0 6.5 37

60 min Winter 14.879 0.0 8.3 60

120 min Winter 10.066 0.0 11.3 100

180 min Winter 7.830 0.0 13.2 140

240 min Winter 6.501 0.0 14.6 176

360 min Winter 4.955 0.0 16.7 248

480 min Winter 4.059 0.0 18.3 316

600 min Winter 3.468 0.0 19.5 380

720 min Winter 3.045 0.0 20.6 440

960 min Winter 2.478 0.0 22.3 556

1440 min Winter 1.853 0.0 25.0 780

2160 min Winter 1.393 0.0 28.3 1128

2880 min Winter 1.146 0.0 31.0 1484

4320 min Winter 0.883 0.0 35.7 2232

5760 min Winter 0.743 0.0 40.0 2928
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Flo Consult UK Ltd

Page 3

4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023

File Staplefield Lane - SW Ma...

Designed by MDS
Checked by MDS

Innovyze

Source Control 2020.1.3

Summary of Results for 2 year Return Period

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
7200 min Winter 8.529 0.029 0.0 0.3 0.3 1.1 0 K
8640 min Winter 8.527 0.027 0.0 0.2 0.2 1.1 O K
10080 min Winter 8.526 0.026 0.0 0.2 0.2 1.0 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?3) (m3)
7200 min Winter 0.655 0.0 44.1 3624
8640 min Winter 0.595 0.0 48.0 4360
10080 min Winter 0.551 0.0 51.8 5152
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Flo Consult UK Ltd Page 4
4 Market Square Staplefield Lane

0ld Amersham Surface Water A
Buckinghamshire, HP7 0DQ Management Calculations ‘
Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Rainfall Details

Rainfall Model FEH

Return Period (years) 2
FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 10080

)
)

Shortest Storm (mins) 15
)

Climate Change % +0

Time Area Diagram

Total Area (ha) 0.068

Time (mins) Area | Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha) | From: To: (ha)

0 4 0.017 4 8 0.017 8 12 0.017 12 16 0.017
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4 Market Square Staplefield Lane

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Management Calculations

Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Model Details

Storage is Online Cover Level (m) 10.000

Complex Structure

Cellular Storage

Invert Level (m) 8.500 Safety Factor

Infiltration Coefficient Side (m/hr) 0.00000

2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

)
)

O O O O O OO oo o oo o

O O O O O O OO oo o o o

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)
0.000 42.0 0.0 2.600 0.0
0.200 42.0 0.0 2.800 0.0
0.400 42.0 0.0 3.000 0.0
0.600 42.0 0.0 3.200 0.0
0.800 42.0 0.0 3.400 0.0
1.000 0.0 0.0 3.600 0.0
1.200 0.0 0.0 3.800 0.0
1.400 0.0 0.0 4.000 0.0
1.600 0.0 0.0 4.200 0.0
1.800 0.0 0.0 4.400 0.0
2.000 0.0 0.0 4.600 0.0
2.200 0.0 0.0 4.800 0.0
2.400 0.0 0.0 5.000 0.0
Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m

Membrane Percolation (mm/hr) 1000 Length (m

Max Percolation (1/s) 11.1 Slope (1:X

Safety Factor 2.0 Depression Storage (mm

Porosity 0.30 Evaporation (mm/day

Invert Level (m) 9.500 Cap Volume Depth (m

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0049-1200-1200-1200

Design Head (m) 1.200
Design Flow (1/s) 1.2
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes

)
)
)
)
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4 Market Square Staplefield Lane

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Management Calculations

Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Hydro-Brake® Optimum Outflow Control

Diameter (mm) 49

Invert Level (m) 8.500

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.200 1.2 Kick-Flo® 0.438 0.8
Flush-Flo™ 0.215 0.9|Mean Flow over Head Range - 0.9

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 0.9 1.200 1.2 3.000 1.8 7.000 2.7
0.200 0.9 1.400 1.3 3.500 2.0 7.500 2.8
0.300 0.9 1.600 1.4 4.000 2.1 8.000 2.9
0.400 0.8 1.800 1.4 4.500 2.2 8.500 2.9
0.500 0.8 2.000 1.5 5.000 2.3 9.000 3.0
0.600 0.9 2.200 1.6 5.500 2.4 9.500 3.1
0.800 1.0 2.400 1.6 6.000 2.5
1.000 1.1 2.600 1.7 6.500 2.6
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4 Market Square

0ld Amersham

Buckinghamshire,

HP7

0DO

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023
File Staplefield Lane

- SW Ma...

Designed by MDS
Checked by MDS

Innovyze Source Control 2020.1.3
Summary of Results for 30 year Return Period (+40%)
Half Drain Time 266 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

15 min Summer 8.826 0.326 0.0 0.9 0.9 13.0 0 K
30 min Summer 8.934 0.434 0.0 0.9 0.9 17.3 0 K
60 min Summer 9.038 0.538 0.0 0.9 0.9 21.5 0 K
120 min Summer 9.100 0.600 0.0 0.9 0.9 23.9 0 K
180 min Summer 9.117 0.617 0.0 0.9 0.9 24.6 O K
240 min Summer 9.116 0.616 0.0 0.9 0.9 24.6 0 K
360 min Summer 9.101 0.601 0.0 0.9 0.9 24.0 0 K
480 min Summer 9.082 0.582 0.0 0.9 0.9 23.2 0 K
600 min Summer 9.063 0.563 0.0 0.9 0.9 22.5 0 K
720 min Summer 9.043 0.543 0.0 0.9 0.9 21.7 0 K
960 min Summer 9.005 0.505 0.0 0.9 0.9 20.1 0 K
1440 min Summer 8.922 0.422 0.0 0.9 0.9 16.9 O K
2160 min Summer 8.814 0.314 0.0 0.9 0.9 12.5 0 K
2880 min Summer 8.737 0.237 0.0 0.9 0.9 9.4 0 K
4320 min Summer 8.642 0.142 0.0 0.9 0.9 5.7 0 K
5760 min Summer 8.595 0.095 0.0 0.8 0.8 3.8 0 K
7200 min Summer 8.573 0.073 0.0 0.8 0.8 2.9 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

15 min Summer 112.499 0.0 14.1 29

30 min Summer 74.919 0.0 18.8 43

60 min Summer 47.823 0.0 24.2 70

120 min Summer 28.783 0.0 29.1 126

180 min Summer 21.311 0.0 32.4 182

240 min Summer 17.179 0.0 34.8 226

360 min Summer 12.618 0.0 38.4 286

480 min Summer 10.122 0.0 41.0 352

600 min Summer 8.534 0.0 43.2 422

720 min Summer 7.426 0.0 45.2 492

960 min Summer 5.978 0.0 48.5 630

1440 min Summer 4.420 0.0 53.7 902

2160 min Summer 3.307 0.0 60.3 1264

2880 min Summer 2.705 0.0 65.8 1616

4320 min Summer 2.045 0.0 74.5 2296

5760 min Summer 1.681 0.0 81.6 2992

7200 min Summer 1.441 0.0 87.4 3672
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4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023
File Staplefield Lane - SW Ma...

Designed by MDS
Checked by MDS

Innovyze

Source Control 2020.1.3

Summary of Results for 30 year Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

8640 min Summer 8.564 0.064 0.0 0.7 0.7 2.5 0 K
10080 min Summer 8.557 0.057 0.0 0.6 0.6 2.3 0 K
15 min Winter 8.869 0.369 0.0 0.9 0.9 14.7 0 K
30 min Winter 8.991 0.491 0.0 0.9 0.9 19.6 0 K
60 min Winter 9.109 0.609 0.0 0.9 0.9 24.3 0 K
120 min Winter 9.184 0.684 0.0 0.9 0.9 27.3 O K
180 min Winter 9.210 0.710 0.0 0.9 0.9 28.3 0 K
240 min Winter 9.213 0.713 0.0 1.0 1.0 28.5 O K
360 min Winter 9.193 0.693 0.0 0.9 0.9 27.6 0 K
480 min Winter 9.168 0.668 0.0 0.9 0.9 26.7 0 K
600 min Winter 9.140 0.640 0.0 0.9 0.9 25.5 0 K
720 min Winter 9.111 0.611 0.0 0.9 0.9 24.4 0 K
960 min Winter 9.052 0.552 0.0 0.9 0.9 22.0 0 K
1440 min Winter 8.924 0.424 0.0 0.9 0.9 16.9 O K
2160 min Winter 8.756 0.256 0.0 0.9 0.9 10.2 0 K
2880 min Winter 8.659 0.159 0.0 0.9 0.9 6.3 0 K
4320 min Winter 8.578 0.078 0.0 0.8 0.8 3.1 0 K
5760 min Winter 8.561 0.061 0.0 0.7 0.7 2.4 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

8640 min Summer 1.272 0.0 92.5 4408

10080 min Summer 1.147 0.0 97.2 5136

15 min Winter 112.499 0.0 15.8 29

30 min Winter 74.919 0.0 21.1 43

60 min Winter 47.823 0.0 27.1 70

120 min Winter 28.783 0.0 32.6 124

180 min Winter 21.311 0.0 36.3 180

240 min Winter 17.179 0.0 39.0 234

360 min Winter 12.618 0.0 43.0 300

480 min Winter 10.122 0.0 46.0 374

600 min Winter 8.534 0.0 48.5 452

720 min Winter 7.426 0.0 50.6 530

960 min Winter 5.978 0.0 54.3 684

1440 min Winter 4.420 0.0 60.2 976

2160 min Winter 3.307 0.0 67.6 1316

2880 min Winter 2.705 0.0 73.7 1644

4320 min Winter 2.045 0.0 83.5 2256

5760 min Winter 1.681 0.0 91.5 2944
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4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023
File Staplefield Lane - SW Ma...

Designed by MDS
Checked by MDS

Innovyze

Source Control 2020.1.3

Summary of Results for 30 year Return Period (+40%)

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control Z Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
7200 min Winter 8.551 0.051 0.0 0.6 0.6 2.1
8640 min Winter 8.546 0.046 0.0 0.5 0.5 1.8
10080 min Winter 8.542 0.042 0.0 0.5 0.5 1.7

Storm
Event

7200 min Winter
8640 min Winter
10080 min Winter

Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m?3) (m3)
1.441 0.0 98.0 3680
1.272 0.0 103.7 4392
1.147 0.0 109.0 5032

Status

o O O
= X =X
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4 Market Square Staplefield Lane

0ld Amersham Surface Water A
Buckinghamshire, HP7 0DQ Management Calculations ‘
Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Rainfall Details

Rainfall Model FEH

Return Period (years) 30
FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 10080

)
)

Shortest Storm (mins) 15
)

Climate Change % +40

Time Area Diagram

Total Area (ha) 0.068

Time (mins) Area | Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha) | From: To: (ha)

0 4 0.017 4 8 0.017 8 12 0.017 12 16 0.017
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4 Market Square Staplefield Lane

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Management Calculations

Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Model Details

Storage is Online Cover Level (m) 10.000

Complex Structure

Cellular Storage

Invert Level (m) 8.500 Safety Factor

Infiltration Coefficient Side (m/hr) 0.00000

2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

)
)

O O O O O OO oo o oo o

O O O O O O OO oo o o o

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)
0.000 42.0 0.0 2.600 0.0
0.200 42.0 0.0 2.800 0.0
0.400 42.0 0.0 3.000 0.0
0.600 42.0 0.0 3.200 0.0
0.800 42.0 0.0 3.400 0.0
1.000 0.0 0.0 3.600 0.0
1.200 0.0 0.0 3.800 0.0
1.400 0.0 0.0 4.000 0.0
1.600 0.0 0.0 4.200 0.0
1.800 0.0 0.0 4.400 0.0
2.000 0.0 0.0 4.600 0.0
2.200 0.0 0.0 4.800 0.0
2.400 0.0 0.0 5.000 0.0
Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m

Membrane Percolation (mm/hr) 1000 Length (m

Max Percolation (1/s) 11.1 Slope (1:X

Safety Factor 2.0 Depression Storage (mm

Porosity 0.30 Evaporation (mm/day

Invert Level (m) 9.500 Cap Volume Depth (m

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0049-1200-1200-1200

Design Head (m) 1.200
Design Flow (1/s) 1.2
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes

)
)
)
)
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4 Market Square Staplefield Lane

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Management Calculations

Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Hydro-Brake® Optimum Outflow Control

Diameter (mm) 49

Invert Level (m) 8.500

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.200 1.2 Kick-Flo® 0.438 0.8
Flush-Flo™ 0.215 0.9|Mean Flow over Head Range - 0.9

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 0.9 1.200 1.2 3.000 1.8 7.000 2.7
0.200 0.9 1.400 1.3 3.500 2.0 7.500 2.8
0.300 0.9 1.600 1.4 4.000 2.1 8.000 2.9
0.400 0.8 1.800 1.4 4.500 2.2 8.500 2.9
0.500 0.8 2.000 1.5 5.000 2.3 9.000 3.0
0.600 0.9 2.200 1.6 5.500 2.4 9.500 3.1
0.800 1.0 2.400 1.6 6.000 2.5
1.000 1.1 2.600 1.7 6.500 2.6
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4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023

File Staplefield Lane - SW Ma...

Designed by MDS
Checked by MDS

Innovyze Source Control 2020.1.3
Summary of Results for 100 year Return Period (+45%)
Half Drain Time 320 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

15 min Summer 8.939 0.439 0.0 0.9 0.9 17.5 O K
30 min Summer 9.089 0.589 0.0 0.9 0.9 23.5 0 K
60 min Summer 9.235 0.735 0.0 1.0 1.0 29.3 0 K
120 min Summer 9.310 0.810 0.0 1.0 1.0 32.3 0 K
180 min Summer 9.342 0.842 0.0 1.0 1.0 33.3 0 K
240 min Summer 9.346 0.846 0.0 1.0 1.0 33.4 0 K
360 min Summer 9.322 0.822 0.0 1.0 1.0 32.7 0 K
480 min Summer 9.302 0.802 0.0 1.0 1.0 32.0 0 K
600 min Summer 9.285 0.785 0.0 1.0 1.0 31.3 O K
720 min Summer 9.268 0.768 0.0 1.0 1.0 30.6 0 K
960 min Summer 9.237 0.737 0.0 1.0 1.0 29.4 0 K
1440 min Summer 9.179 0.679 0.0 0.9 0.9 27.1 0 K
2160 min Summer 9.100 0.600 0.0 0.9 0.9 24.0 0 K
2880 min Summer 9.020 0.520 0.0 0.9 0.9 20.7 0 K
4320 min Summer 8.823 0.323 0.0 0.9 0.9 12.9 0 K
5760 min Summer 8.701 0.201 0.0 0.9 0.9 8.0 0 K
7200 min Summer 8.633 0.133 0.0 0.9 0.9 5.3 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

15 min Summer 147.926 0.0 18.6 29

30 min Summer 99.488 0.0 25.1 43

60 min Summer 63.900 0.0 32.4 72

120 min Summer 37.646 0.0 38.2 128

180 min Summer 27.612 0.0 42.0 184

240 min Summer 22.150 0.0 44.9 240

360 min Summer 16.214 0.0 49.4 300

480 min Summer 13.018 0.0 52.8 364

600 min Summer 10.999 0.0 55.8 432

720 min Summer 9.598 0.0 58.4 502

960 min Summer 7.773 0.0 63.1 642

1440 min Summer 5.818 0.0 70.8 920

2160 min Summer 4.396 0.0 80.3 1328

2880 min Summer 3.605 0.0 87.8 1736

4320 min Summer 2.710 0.0 98.9 2428

5760 min Summer 2.202 0.0 107.1 3104

7200 min Summer 1.864 0.0 113.3 3752
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4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023

File Staplefield Lane - SW Ma..

Designed by MDS
Checked by MDS

Innovyze Source Control 2020.1.3
Summary of Results for 100 year Return Period (+45%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control I Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
8640 min Summer 8.595 0.095 0.0 0.8 0.8 3.8 0 K
10080 min Summer 8.575 0.075 0.0 0.8 0.8 3.0 O K
15 min Winter 8.996 0.496 0.0 0.9 0.9 19.8 0 K
30 min Winter 9.164 0.664 0.0 0.9 0.9 26.5 0 K
60 min Winter 9.338 0.838 0.0 1.0 1.0 33.2 0 K
120 min Winter 9.671 1.171 0.0 1.2 1.2 36.6 O K
180 min Winter 9.770 1.270 0.0 1.2 1.2 37.8 Flood Risk
240 min Winter 9.787 1.287 0.0 1.2 1.2 38.0 Flood Risk
360 min Winter 9.729 1.229 0.0 1.2 1.2 37.3 Flood Risk
480 min Winter 9.669 1.169 0.0 1.2 1.2 36.6 0 K
600 min Winter 9.599 1.099 0.0 1.2 1.2 35.8 0 K
720 min Winter 9.525 1.025 0.0 1.1 1.1 34.9 0 K
960 min Winter 9.334 0.834 0.0 1.0 1.0 33.1 0 K
1440 min Winter 9.234 0.734 0.0 1.0 1.0 29.3 O K
2160 min Winter 9.102 0.602 0.0 0.9 0.9 24.0 0 K
2880 min Winter 8.961 0.461 0.0 0.9 0.9 18.4 0 K
4320 min Winter 8.691 0.191 0.0 0.9 0.9 7.6 0 K
5760 min Winter 8.598 0.098 0.0 0.8 0.8 3.9 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?3) (m3)

8640 min Summer 1.624 0.0 118.3 4416

10080 min Summer 1.444 0.0 122.6 5144

15 min Winter 147.926 0.0 20.9 29

30 min Winter 99.488 0.0 28.1 43

60 min Winter 63.900 0.0 36.3 70

120 min Winter 37.646 0.0 42.8 124

180 min Winter 27.612 0.0 47.1 180

240 min Winter 22.150 0.0 50.4 234

360 min Winter 16.214 0.0 55.3 298

480 min Winter 13.018 0.0 59.2 374

600 min Winter 10.999 0.0 62.5 454

720 min Winter 9.598 0.0 65.5 532

960 min Winter 7.773 0.0 70.7 692

1440 min Winter 5.818 0.0 79.4 992

2160 min Winter 4.396 0.0 90.0 1428

2880 min Winter 3.605 0.0 98.4 1872

4320 min Winter 2.710 0.0 110.9 2432

5760 min Winter 2.202 0.0 120.1 3056
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4 Market Square
0ld Amersham

Buckinghamshire, HP7 0DQ

Staplefield Lane
Surface Water

Management Calculations

Date 20/10/2023
File Staplefield Lane - SW Ma...

Designed by MDS
Checked by MDS

Innovyze

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
7200 min Winter 8.569 0.069 0.0 0.7 0.7 2.8 0 K
8640 min Winter 8.559 0.059 0.0 0.7 0.7 2.3 O K
10080 min Winter 8.552 0.052 0.0 0.6 0.6 2.1 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?3) (m3)
7200 min Winter 1.864 0.0 127.0 3672
8640 min Winter 1.624 0.0 132.6 4376
10080 min Winter 1.444 0.0 137.5 5088
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0ld Amersham Surface Water A
Buckinghamshire, HP7 0DQ Management Calculations ‘
Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 527000 127215 TQ 27000 27215

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 10080

)
)

Shortest Storm (mins) 15
)

Climate Change % +45

Time Area Diagram

Total Area (ha) 0.068

Time (mins) Area | Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha) | From: To: (ha)

0 4 0.017 4 8 0.017 8 12 0.017 12 16 0.017
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4 Market Square Staplefield Lane

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Management Calculations

Date 20/10/2023 Designed by MDS

File Staplefield Lane - SW Ma... |Checked by MDS

Innovyze Source Control 2020.1.3

Model Details

Storage is Online Cover Level (m) 10.000

Complex Structure

Cellular Storage

Invert Level (m) 8.500 Safety Factor

Infiltration Coefficient Side (m/hr) 0.00000

2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

)
)

O O O O O OO oo o oo o

O O O O O O OO oo o o o

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)
0.000 42.0 0.0 2.600 0.0
0.200 42.0 0.0 2.800 0.0
0.400 42.0 0.0 3.000 0.0
0.600 42.0 0.0 3.200 0.0
0.800 42.0 0.0 3.400 0.0
1.000 0.0 0.0 3.600 0.0
1.200 0.0 0.0 3.800 0.0
1.400 0.0 0.0 4.000 0.0
1.600 0.0 0.0 4.200 0.0
1.800 0.0 0.0 4.400 0.0
2.000 0.0 0.0 4.600 0.0
2.200 0.0 0.0 4.800 0.0
2.400 0.0 0.0 5.000 0.0
Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m

Membrane Percolation (mm/hr) 1000 Length (m

Max Percolation (1/s) 11.1 Slope (1:X

Safety Factor 2.0 Depression Storage (mm

Porosity 0.30 Evaporation (mm/day

Invert Level (m) 9.500 Cap Volume Depth (m

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0049-1200-1200-1200

Design Head (m) 1.200
Design Flow (1/s) 1.2
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes

)
)
)
)
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Hydro-Brake® Optimum Outflow Control

Diameter (mm) 49

Invert Level (m) 8.500

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.200 1.2 Kick-Flo® 0.438 0.8
Flush-Flo™ 0.215 0.9|Mean Flow over Head Range - 0.9

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 0.9 1.200 1.2 3.000 1.8 7.000 2.7
0.200 0.9 1.400 1.3 3.500 2.0 7.500 2.8
0.300 0.9 1.600 1.4 4.000 2.1 8.000 2.9
0.400 0.8 1.800 1.4 4.500 2.2 8.500 2.9
0.500 0.8 2.000 1.5 5.000 2.3 9.000 3.0
0.600 0.9 2.200 1.6 5.500 2.4 9.500 3.1
0.800 1.0 2.400 1.6 6.000 2.5
1.000 1.1 2.600 1.7 6.500 2.6
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