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SYNOPSIS

Farrow Walsh have been commissioned by the applicant, to prepare the SUDS Strategy in support of
the proposed new development at Station Road, Long Sutton,

REVISION HISTORY
N o i B s W
First issue 24.05.2019

www. farrawwalsh, com Page | 1



Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy

hay 2019

FW1733/05/001 v1-5UD5 Strategy

CONTENTS

2.3, TOPOGRAPHY .oovererereracansnsnans

B T N T

R A I A Y i e L e G o i G i amie i o v eV T v e Vi 4

26 PROPCSEEY DEVELDIPIIEINT, (i i ixovnaias smso s v o i io s i o 6/ o o i i o665 68 pmoni s i s i i S S S 5

3.0 PROPOSED SURFACE WATER DRAINAGE DESIGM STRATEGY ..t s sinsss sssisamins shsssans i sessuasiis sassninas
3.1 SUREACE WATER PRAINAGE DESIGN il ilaieibniaiianininine
4.0 FOUL WATER DRAINAGE STBATEGY .o iiiuisci voie saiiuisns oo s v o oot s subios ovsesa s bbbl e i sws s bbbl i o sei b asioci ons
41 FOUL WATERDRAINAGE BESHGN .. . i i i i i bl

o W W b o O

5.1. DRAINAGE MAINTENMANCE SEHEDULE .o i i aasiianssians oxionsuameio o6 as s in sn s sm s o o650 i on s am sins swmmnmss i ot sslwamwmn i 9

6.0 CONCLUSIONS & RECOMMENDATIONS (i i it i ce e et e ed s ohes o ke ok 64 50 b b i s St v o i b e b
N L L L S .
21 APPEMDECA = SITE: BOCATION ot b e e i e o B i i
A 2 T b o L e B B e B A e L UL P e APy
7.3, APPENDIX C— DRAINAGE STRATEGY DRAWING ...coriisrsmsrimmmesvimssms st mmssas sessnsossremssas sessasossremsnss sessasss seensnss sos
T4, APPENDIX D — WATER AUTHORITY DOCUMEN TS 1o s i o s s v b s s s vimsas e s s v st s g s i nia s nan
7.5, APPEMNDIX F —GREENFIELD RUNCOFF CALCULATIOMNS .oociosiiiisiaimiimirsmsstsdianssa b issssssamassssbsnsiss iravessssnsnsnssss
7.6, APPENDHX G — EXISTING SURFACE WATER DISCHARGE CALCULATICON
7.7, APPENDIX H — PROPOSED SURFACE WATER ATTENUATION CALCULATIONS .iiviiimmimiiamsmssisssrssmissnsnnnis
F.8APPEMDIXN | = TUPOGRAPHICAL SURVEY i i

wwaw. larrowwalsh,com

Page | 2



Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy

hay 2019

FW1733/05/001 v1-5UD5 Strategy

1.0 INTRODUCTION
1.1. BRIEF

1.1.1. Farrow Walsh have been commissioned by the applicant, to undertake the Drainage Strategy in support
of the planning application for the proposed residential development at Station Road, Long Sutton. The
purpose of this document is to report on the Conceptual Drainage Strategy for the proposed

development and provide recommendations as to the use of 5uDS within the development.

1.1.2, This report has been prepared using the following guidance documentation:
s National Planning Policy Guidance (NPPG)
e Ciria C753 - The SUDs Manual
»  Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk Management Authorities
(EA - February 2016)

2.0 5ITE DETAILS
2.1, SITE LOCATION

2.1.1, The development is situated off Station Road, Long Sutton, The grid reference for the site is TF428229
(Eastings: 542845, Northings: 322912).

2.1.2. The site location is bound to the south by Station Road, to the East by The Suttans Medical Practice and

ta the north and west by residential properties.

2.1.3. Please refer to Appendix A = Site Location, which shows a visual representation as to the site’s location

and boundary,

2.2, S5ITE DESCRIPTION

2.2.1. The land is currently occupied by Nene Transport Ltd and is a haulage yard.

2.2.2. The development currently comprises of brownfield land and has an area of 10,380m7 (1.038ha) which is

95% impermeable.
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2.3, TOPOGRAPHY

2.3.1. The ground levels an the site fall from a central high paint.

2.3.2. Please refer to Appendix | — Topographical survey, which shows a visual representation as to the sites

levels.

2.4, GEOLOGICAL SUMMARY

A Ground Investigation has not been undertaken. However, investigation of online resources indicates
that the site is underlain by the Ampthill Clay Formation averlain by superficial deposits of tidal deposits

of clay and silt. These deposits are have low permeability and contain little to no groundwater.

2.5, EXISTING DRAINAGE

2.5.1. Anglian Water sewer records have been reguested and can be found within Appendix D — water authaority
documents. The sewer records indicate that Station Road to the south / east of the site contains a 525mm
diameter surface water sewer. A 300mm diameter foul sewer runs through the site, it is proposed that
this is to be diverted (subject to a Section 185 approval fram Anglian Water) through the site to reconnect

to a A00mm diameter foul sewer within Station Road.

2.5.2, The proposed development area is anticipated to contain surface water drains. Further investigation, via a
CCTY survey, is required to confirm the location and condition of any drains present on the site. Where
possible the existing outfall connections into the adjacent sewers are to be re-used to minimise any works

within the highway,
2.5.3, The existing impermeable area which is positively drained to the existing sewer network is 10,280m?
(1.038ha). The existing surface water is anticipated to drain into the existing storm sewer within Station

Road at an un-restricted rate.

2.5.4, Further investigation is required by means of a CCTY to establish the size, invert levels and condition for

all drainage within the site and connecting into the adjacent public sewers.
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2.5.5, The existing surface water discharge rates have been calculated using MicroDrainage and can be found
within Appendix G — Existing Surface Water discharge calculation. The rates are summarised below:
¢ e=11491/5
o uoes=255.4 /s
o Quooe=346.4 |/

2.5.6. The greenfield runcff rates for the site area have been calculated using the HR Wallingford Method and
can be found within Appendix F — greenfield runoff calculations,
»  Cessm=153 115
#  (uon=1321/s
o Qooce=3.73 /s
o Quose=5421/s

2.5.7. The existing surface water drainage system can be summarised as follows:
e 95% impermeable (brownfield)

= Mo attenuation storage

» Surface water draining unrestricted into adjacent sewers

2.6, PROPOSED DEVELOPMENT

2.6.1, The proposals include 40 new residential dwellings,

2.6.2. The current architect drawings can be found within Appendix B — Architects site plan.
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3.0 PROPOSED SURFACE WATER DRAINAGE DESIGN STRATEGY

3l

. 15 B

312,

3:1:3:

3.1.4,

3.1.5,

3.1.6.

247,

SURFACE WATER DRAINAGE DESIGN

Surface Water runoff from the proposed development should mimic, as far as possible, the surface flows

from an undeveloped greenfield site,

Greenfield runoff rates for an undeveloped site have been calculated in accordance with current guidance
and calculations can be found within Appendix F — greenfield runoff calculations and are discussed in

section 2.5.6.

The nearest watercourse to the site is the Lutton Drain a tributary of the River Nene, This is 0.45km to the
MNarth of the site. & connection to this watercourse is deemed impracticable due to the distance and

existing landscape features.

Based on the above points surface water disposal by means of treatment and detention prior to

controlled release into the sewer network is deemed the most appropriate solution.

The development area is 1.038ha and it is proposed that 45% of the development will be impermeable
and require collecting and attenuating prior to discharge. For the purposes of this report the
impermeable area of the proposed site has been taken as 0.468ha based on the current site layout

available.

It is currently proposed that the main drains within the site will be offered to Anglian Water for adoption

(subject to approved Section 104 and Section 185 applications).

Infiltration will not possible due to the nature of the farmation; consisting of impermeable clays and silts.

. Surface water drainage will be provided via new below ground gravity sewers constructed within the

roads with surplus flows being attenuated using both voided stone below shared access areas and an

attenuation basin, The proposed surface water runaoff rate for the development area of 0.468 hectares is:
e Q100+40%cc = 5.0 Ifs to public surface water sewer

This rate represents a reduction of >99% when compared to the existing arrangement as discussed

further in section 4.02.23. This rate is subject to confirmation by Anglian Water [via a 5104 application)

and the LLFA,
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3.1.9. By controlling the discharge rate from the site for a 1in100 year + 40% storm event to 5.0 |/s the site is
offering a betterment to the downstream network by utilizing site flood storage at an earlier stage in the

overall river catchment potentially reducing flooding downstream,

3.1.10. The table below demonstrates the surface water discharge reduction when compared to the existing site

discharge rates as discussed in section 0.

8t} 114.9 5.0 95%
Qo 255.4 5.0 9B%
Qo 346.4 5.0 29%
Qaoosamsce - 5.0 >59%

Table 1 Peak Discharge Comparison

3.1.11. The discharge proposals offer a »89% reduction in surface water runoff for a 1in 100 + 40% climate

change year storm event.

3.1.12. Mational Planning Policy Guidance requires that climate change incorporated within the surface water
drainage design in accordance with The Environment Agency's "Adapting to Climate Change: Advice for
Flood and Coastal Erosion Risk Management Authorities’ February 2016 when assessing flood risk for a

development.

3.1.13. The design life of the development is beyond 2070, therefore in accardance with the Environment Agency
puidance the development should make allowances for an increase in extreme rainfall intensity of an

additional 40% when compared to the 1961-19%0 baseline.

3.1.14. The drawings & schedules of the as-built site drainage system are to be made available to the building

occupier to enable drainage maintenance and future works to be undertaken.

3.1.15. Building Regulations 2010 Part H guidance for disposal of surface water is as follows:
= Asoakaway or infiltration system, or where not reasonably practical;
s Asurface water ditch or watercourse, or where not reasonably practical;

s A below ground sewer
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3.1.16. All sewers and drainage are to be constructed in accordance with all relevant industry standards, including
but not limited to:
s« Building Regulations Approved Document Part H 2010

s Sewers For Adoption 6th Edition

3.1.17. The drawings & schedules of the as-built site drainage system are to be made available to the building

occupier to enable drainage maintenance and future works to be undertaken.

3.1.18. Please refer to Appendix C — drainage strategy drawing.

3.2,  ATTENUATION PROPOSALS

3.2.1. To achieve the reduction in discharge rate the development will provide above ground storage
attenuating a minimum of 218m? of runoff with the discharge via a control chamber into the existing
Anglian Water sewers within Station Road to the South-east of the site, Discharge is subject to agreement

with the LLFA / Anglian Water.

3.2.2.  Inaccordance with current Environmental Agency Guidance, the attenuation volume for a site should be

calculated based on a 1in 100 year + climate change allowance.

3.2.3. Calculations have been undertaken to confirm the storage requirements for the proposed site.

Microdrainage calculations can be found within Appendix H.
3.2.4, The surface water system has been designed up to the 24-hour 1 in 100 year +30% climate change storm
event. Exceedance flows up to the 1 in 100 year +40% climate change storm event will be managed above

ground within the highway.

3.2.5, In accordance with current Environmental Agency Guidance, the attenuation volume for a site should be

calculated based on a 1in 100 year + climate change allowance.

3.2.6. Please refer to Appendix H = Proposed surface water attenuation calculations

www. farrawwalsh, com Page | 8



Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy

hay 2019

FW1733/05/001 v1-5UD5 Strategy

4.0 FOUL WATER DRAINAGE STRATEGY
4.1, FOUL WATER DRAINAGE DESIGN

4.1.1. It is proposed that foul drainage will be conveyed from the properties by below ground private gravity
drains prior to connection into the existing Anglian Water sewer. The existing Anglian Water sewer is
proposed to be diverted (subject to an approved Section 185 agreement with Anglian Water] through the
site before reconnecting to the existing run into Station Road. The final discharge location is subject to
canfirmation of the existing cutfall locations by means of a CCTV survey, All foul drainage will be vented

in accordance Building Regulations Part H.

5.0 DRAINAGE MAINTENANCE
5.1. DRAINAGE MAINTENANCE SCHEDULE

5.1.1, Please refer to Appendix E — Suds Maintenance Schedule
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6.0 CONCLUSIONS & RECOMMENDATIONS

B.1. CONCULSIONS

B.1.1. The proposed surface water drainage system can be summarised as follows.
6.1.2. Surface water runoff from the development to discharge at a maximum rate of 5.0l/s into the public
storm sewer for 2 1in 100 year + 30%CC, 24 hour storm event in accordance with Non-statutory technical

standards for sustainable drainage systems.

6.1.3. The development provides a minimum 95% betterment in comparison to the existing runoff

arrangement.

B.1.4, Exceedance flows will flow away from the proposed properties and be directed into the existing highway,
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7.0 APPENDICIES

7.1, APPENDIX A —SITE LOCATION
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7.2, APPENDIX B — ARCHITECTS SITE PLAN
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7.3, APPENDIX C— DRAINAGE STRATEGY DRAWING
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7.4 APPENDIX D — WATER AUTHORITY DOCUMENTS
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Section 1: Proposed development

Thank you for submitting a pre-planning enguiry. This has been produced for Farrow Walsh . Your
reference number is 145888/903892756/1 /0055731, If you have any guestions upan receipt
of this report, please contact the Pre-Development team on 03456 066087 or email
planningliaison@anglianwater.co.uk.

The response within this report has been based on the following information which was submitted
as part of your application:

List of planned developments

Dwellings 40

The anticipated residential build rate is:

Year Y Y2 Y3 | Y4 ¥5 | Y6 Y7 ¥8 Y3  Yi0 ¥ii Y12

Build rate Qi 0 0 0 0 o 0 0 0 0 0 0

Site grid reference na.

TF4279822952

Brownfield

Planming application status

Approved

The comments contained within this report relate to the public water mains and sewers indicated
on our records. Your attention is drawn to the disclaimer in the useful information section of this
report.

Pre-Planning Report



Section 2: Assets affected

QOur records indicate that we have the following types of assets within or overlapping the boundary
of your development site as listed in the table below.

Additionally, it is highly recommended that you carry out a thorough investigation of your proposed
working area to establish whether any unmapped public or private sewers and lateral drains are in
existence. We are unable to permit development either over or within the easement strip without
our prior cansent. The extent of the easement is provided in the table below. Please be aware that
the existing water mains/public sewers should be located in highway or open space and not in
private gardens. This |s to ensure available access for any future maintenance and repair and this
should be taken into consideration when planning your site layout.

Water and Used water easement information

Asset type Pipe size (mm) Total easement required {m)

Sewer mains 300 3.00 m either side of the centre line
Sewer mains 150 3.00 m either side of the centre line
Sewer mains 300 3.00 m either side of the centre line
Sewer mains 300 3.00 m elther side of the centre line
Sewer mains 150 3.00 m either side of the centre line

If it is not possible to avoid our assets then these may need to be diverted in accordance with
Section 185 of the Water Industry Act (1991}, You will need to make a formal application if you
would fike a diversion to be considered.

Due to the private sewer transfer in October 2011 many newly adopted public used water assets
and their history are not indicated on our records. You also need to be aware that your
development site may contain private water mains, drains or other assets not shown on our
records, These are private assets and not the responsibility of Anglian Water but that of the
landowner,

Section 3: Water recycling services

In examining the used water system we assess the ability for your site to connect to the public
sewerage network without causing a detriment to the operation of the system. We also assess the
receiving water recycling centre and determing whether the water recycling centre can cope with
the increased flow and influent guality arising from your development.

Water recycling centre

The foul drainage from the proposed development is in the catchment of Sutton Bridge Water
Recycling Centre, which currently has capacity to treat the flows from your development site.
Anglian Water cannot reserve capacity and the available capacity at the water recycling centre can
be reduced at any time due to growth, environmental and regulation driven changes.

Used water network
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Qur assessment has been based on development flows connecting to the nearest foul water sewer
of the same size or greater pipe diameter to that required to drain the site. The infrastructure to
convey foul water flows to the receiving sewerage network js assumed to be the responsibility of
the developer. Conveyance to the connection point is considered as Onsite Work and includes all
work carmied out upstream from of the point of connection, Including making the connection to our
existing network. This connection point has been determined in reference to the calculated
discharge flow and on this basis, a 150mm internal diameter pipe is required to drain the
development site, The nearest practicable connection is to the 400mm diameter sewer in Station
Road (B1390) - (MNational Grid Reference TF4284122881) via a new manhole at a point suitable
to development layout. Anglian water has assessed the impact of gravity flows fream the planned
development to the public foul seweraae network. We can confirm that this s acceptable as the
foul sewerage system, at present, has available capacity for your site. Please note that Anglian
Water will request a suitably worded condition at planning application stage to ensure this strategy
is implemented to mitigate the risk of Aooding.

It is assumed that the developer will provide the necessary infrastructure to convey flows from the
site to the network, Consequently, this report does not Include any costs for the conveyance of
flows.

Surface water disposal

Anglian Waters surface water policy is as follows: Where a Brownfield site is redeveloped, no
historic right of connection will exist, and any sewer connections wil be treated as new. The site will
be treated as if it was Greenfield and therefore discharge rate limited to the eguivalent 1 in 1 year
Greenfleld rate. The Greenfiald runoff for the site is calculated using the IH124 method. A free
Greenfield runoff estimation tool can be accessed on the UKSuUDS website www .uksuds.com Where
the above is not practical, the Developer is asked to calculate the existing Brownfield rates based
on the existing roof areas. The discharge rate from the development will be Imited to the
equivalent 1 in 1 year rate, or an appropriate rate as agreed by Anglian Water. In both
circumstances, Anglian Water will assess the capacity of the public sewers and upon meeting the
above policy principles, advise and make recommendations on the proposed development and or
new connection. The information provided suggests that the existing bulldings on-site are to be
demuolished; In accordance with our surface water policy we have assessed this site as greenfield
based on a site area of 1,13Ha. We have examined your development site for available surface
water discharge options. It is our understanding that the evidence to confirm your compliance with
the surface water hierarchy is not currently available. However once the evidence has been
confirmed, then a connection point may be made to manhole 8851 in Station Road (B1330) at
NGR TF4284322887 at a rate of 5.001/s It is your responsibility to provide the evidence to confirm
that all alternative methods of surface water disposal have been explored and these will be required
before your connection can be agreed. This is subject to satisfactory evidence which shows the
surface water management hierarchy as outlined in Bullding Regulations Part H has been explored.
This would encompass the results from the site specific infiltration testing and/or confirmation that
the flows cannot be discharged to a watercourse. Angllan Water's surface water policy follows the
Surface Water hierarchy, outlined in Part H of the Bullding Regulations. Should your assumptions or
evidence change then an alternative solution, connection point or flow rate may be required. You
are therefore advised to update Anglian Water with the key supporting evidence at your earliest
convenence.

As you may be aware, Anglian Water will consider the adoption of SuDs provided that they meet
the criteria outline in our SuUDs adoption manual. This can be found on our website at
http://www.anglianwater.co.ulk/developers/suds.aspx. We will adopt features located in public
open space that are designed and constructed, in conjunction with the Local Authority and Lead
Local Flood Authority (LLFA), to the criteria within our 5uDs adoption manual. Specifically,
developers must be ahle to demonstrate:

1. Effective upstream source control,

2. Effective exceedance design, and

3. Effective maintenance schedule demonstrating than the assets can be maintained both now and
in the future with adequate access.

If you wish to look at the adoption of any SuDs then an expression of interest form can be found
on our website at: http://www.anglanwater.co.uk/developers/suds.aspx
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The proposed method of surface water disposal is not relevant to Anglian Water; we suggest that
you contact the relevant Local Authority, Lead Local Flood Authority, the Environment Agency or
the Internal Drainage Board, as appropriate.

Trade Effluent

We note that you do not have any trade effluent requirements. Should this be required in the future
you will need our written formal consent. This is in accordance with Section 118 of the Water
Industry Act {1991).

Used Water Budget Costs

As a result of the recent charging rules published by Ofwat, our charging regime has changed. Your
development site will be required to pay a Zonal charge for each new property connecting to the
public sewer that benefits from Full planning permission,

Payment of the Zonal charge must be made before premises are connected to the public sewer.
More information on the Zonal charge can be found at
http: /fwww.analianwater.co.uk/developers/charges

The Zonal charge consists of two elements. The first is called the ‘Fixed Element” which is the same
in nature to the Infrastructure charge applied prior to April 2018, The second Is called the ‘Variable
Element’ which may vary each financial year.

The elements are combined together to create the 2018/19 Zonal charge for Sewerage:

Fixed Element E 370

Variable Element £ 101

In most circumstances zonal charges are raised on a standard basis of one charge per new
connection (one for water and one for sewerage). However, if the new connection is to non-
household premises, the fixed element is calculated according to the number and type of water
fittings in the premises. This is called the "relevant multipller” method of calculating the charge,
Details of the relevant multiplier for each fitting can be found at our web-page:

http:/fwww . anglianwater.co.uk/developers/charges/

The total Zonal charge payable for your site for Sewerage Is:

Zonal charge per new connection - Sewerage No. OF Uniks Total amount pavable

£471 40 £ 18,840.00

It has been assumed that the onsite used water network will be provided under a section 104
Water Industry Act application.

It is recommended that you also budget for connection costs. Please note that we offer alternative
types of connections depending on your needs and these costs are avallable at our website,

Section 4: Map of Proposed Connection Points
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Figure 2:Showing your surface water point of connection

Bz

Section 5: Useful Information

Used water
Water Industry Act - Key Used Water Sections:

Section 98:

This provides you with the right to requisition a new public sewer, The new public sewer can be
constructed by Anglian Water on your behalf. Alternatively, you can construct the sewer yourself
under section 30 of the Anglian Water Authority Act 1977,

Section 102:

This provides you with the right to have an existing sewerage asset vested by us. It is your
responsibility to bring the infrastructure to an adoptable condition ahead of the asset being vested.

Section 104:

This provides you with the right to have a design technically vetted and an agreement reached that
will see us adopt your assets following their satisfactory construction and connection to the public
SEWer.

Section 106:

This provides you with the right to have your constructed sewer connected to the public sewer.

Section 185:

Pre-Planning Report



This provides you with the right to have a public sewerage asset diverted,

Details en how to make a formal application for a new sewer, new connection or diversion are

available on our website at bttp://www anglisnwater.co.uk/devalopers or via our Development
Services team on 03456 066087,

Sustainable drainage systems:

Many existing urban drainage systems can cause problems of fliooding, pollution or damage to the
environment and are not resilient to climate change in the long term. Therefore our preferred
method of surface water disposal is through the use of Sustainable Drainage Systems (SuDS).
SuDS are a range of technigues that aim to mimic the way surface water drains in natural systems
within urban areas. For more information on SuDS, please visit our website at

http: //www . anglisnwater.co uk/developers/suds.aspx . We ako recommend that you contact the
Local Authority and Lead Local Fiood Autharity {LLFA) for the area to discuss your application,

Private sewer transfers:

Sewers and lateral drains connected to the public sewer on the 1 July 2011 transferred into Water
Company ownership on the 1 October 2011, This follows the implementation of the Floods and
Water Management Act (FWMA). This included sewers and lateral drains that were subject to an
existing Section 104 Adoption Agreement and those that were not. There were exemptions and
the main non-transferable assets were as follows:

» Surface water sewers and lateral drains that did not discharge to the public sewer, e.g. those that
discharged to a watercourse,

. F-'mjl sewers and lateral drains that discharged to a privately owned sewage treatment/collection
acility .
* Pumping stations and rising mains will transfer between 1 October 2011 and 1 October 2016.

The implementation of Section 42 of the FWMA will ensure that future private sewers will not be
created. It is anticipated that all new sewer applications will need to have an approved section 104
application ahead of a section 106 connection.

Encroachment:

Anglian Water operates a risk based approach to development encroaching close to our used water
infrastructure. We assess the issue of encroachment if you are planning to buikd within 400 metres
of a water recycling centre or, within 15 metres to 100 metres of a purmping station. We have
more information available on our website at

Locating our assets:

Maps detailing the location of our water and used water infrastructure including both underground
assets and above ground assets such as pumping stations and recycling centres are available from

. All requests from members of the public or non-statutery bodies for maps showing the location of
our assets will be subject to an appropriate administrative charge. We have more information on
our website at: http://www.anglanwater.co.uk/developers/our-assets/

Summary of charges:

A summary of this year's water and used water connection and infrastructure charges can be
found at http://www.anallanwater.co.uk/developers/charges

Disclaimer:

The information provided in this report is based on data currently held by Anglhan Water Services
Limited ("Anglian Water’) or provided by a third party. Accordingly, the nformation in this report is
provided with no guarantee of accuracy, timeliness, completeness and is without indemnity or
warranty of any kind (express or implied).
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This report should not be considerad in isolation and does not nullify the need for the enguirer to
make additional appropriate searches, inspections and enquires. Anglian Water supports the plan
led approach to sustainable development that is set out in the National Planning Policy Framework
('"NPPF') and any infrastructure needs identified in this report must be considered in the context of
current, adopted and/or emerging local plans, Where local plans are absent, silent or have expired
these neads should be considered against the definition of sustainability holistically as set out in the
NPPF.

Whilst the information in this report is based on the presumption that proposed development
obtains planning permission, nothing in this report confirms that planning permission will be granted
or that Anglian Water will be bound to carry out the works/proposals contained within this report.

Mo liability whatsoever, including liability for negligence is accepted by Anglian Water, or its partners,
employees or agents, for any ermor or omission, or for the results obtained from the use of this
report and/or its content. Furthermore in no event will any of those parties be liable to the
applicant or any third party for any decision made or action taken as a result of reliance on this
report.

This report is valid for the date printed and the enguirer is advised to resubmit their request for an

up to date report should there be a delay in submitting any subsequent application for water
supply/sewer connection(s).

Pre-Planning Report



Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy

hay 2019

FW1733/05/001 v1-5UD5 Strategy

Appendix E = SUDS MAINTENANCE SCHEDULE

www. farrawwalsh, com Page | 15



Farrow Walsh Consulting Limited
Drainage Maintenance Schedule

FW1733 - Station Road, Long Sutton

Schedule Feature Required Action Frequency
Regular Swales Remove Litter and Debris Maonthly, or as
Maintenance required
Cut Grass — to Retain Grass Height Within | Monthly (during
Specified Design Range. growing season), or as
required
Manage Other Vegetation and Remove Monthly at start, then
Muisance Plants. as required
Inspect Inlets, Qutlets and Overflows for | Monthly

Blockages, and Clear if Required.

Inspect Infiltration Surfaces for Ponding,
Compaction, Silt Accumulation, Record
Areas Where Water is Ponding for > 48
Hours,

Monthly, or when
required

Inspect Vegetation Coverage.

Monthly for & months,
guarterly for 2 years,
then half yearly

Inspect Inlets and Facility Surface for Silt
Accumulation, Establish Appropriate Silt
Removal Freguencies.

Half yearly

Trees Remove Litter and Debris.

Eﬂnnthlv{mr as
required)

Manage Other Vegetation and Remove
Nuisance Plants.

Monthly (at start, then
as required)

Inspect Inlets and Outlets.

Inspect manthly

Permeable Brushing and Vacuuming (standard
Pavements cosmetic sweep over whole surface).

Once a year, after
autumn leaf fall, or
reduced frequency as
required, based on
site-specific
observations of
clogging or
manufacturers
recommendations =
pay attention to areas
where water runs
onto pervious surface
from adjacent
impermeable areas as
this area is most likely
to collect the most
sediment
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Farrow Walsh Consulting Limited

Drainage Maintenance Schedule
FW1733 - Station Road, Long Sutton

Attenuation
Storage Tanks

Inspect and Identify any Areas that are
not Operating Correctly. If Required, take
Remedial Action.

Monthly for 3 months,
then Annually

Remove Debris from the Catchment
Surface (where it may cause risks to

performance).

Monthly

For Systems Where Rainfall Infiltrates
into the Tank from Above, Check Surface
of Filter for Blockage by Sediment, Algae
or Other Matter; Remove and Replace
Surface Infiltration Medium as
Mecessary.

Annually

Detention
Basins

Remove Litter and Debris.

Monthly

Cut Grass — for Spillways and Access
Routes.

Maonthly {dﬁng
Erowing season), or as
required

Cut Grass — Meadow Grass in and
Around Basin.

Half yearly (spring —
before nesting season,
and autumny}

Manage Other Vegetation and Remove Monthly (at start, then
Muisance Plants. as required)

Inspect Outlets, Inlets and Overflows for | Monthly

Blockages and Clear if Required.

Inspect Banksides, Structures, Pipework | Monthly

etc for Evidence of Physical Damage.

Inspect Inlets and Facility Surface for Silt | Monthly (for first

Accumulation. Establish Appropriate Silt
Removal Frequencies,

year), then annually or
as required

Growing Season.

Annually
Mechanical Devices.
Tidy All Dead Growth Before Start of Annually

Remove Sediment from Infets, Outlets
and Forebay.

Annually (or as
reguired)

Manage Wetland Plants in Outlet Pool —

Annually
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Farrow Walsh Consulting Limited
Drainage Maintenance Schedule
FW1733 - Station Road, Long Sutton

Schedule Feature Required Action Frequency
Occasional Trees Check Tree Health and Manage Tree Annually
Maintenance Appropriately.
Remove Silt Build-Up from Inlets and Annually, or as
Surface and Replace Mulch as Necessary. | required
|l Water As required
Permeable Stabilise and Mow Contributing and As required
Pavements Adjacent Areas.
Removal of Weeds or Management As required —once per
Using Glyphosate Applied Directly into year on less frequently
the Weeds by an Application Rather used pavements
Than Spraying.
Detention Reseed Areas if Poor Vegetation Growth. | As required
Basins
Prune and Trim any Trees and Remove Every 2 years, or as
Cuttings. required
Remove Sediment from Inlets, Outlets, Every 5 years, or as
Forebay and Main Bain when Required. required (likely to be
minimal requirements
where effective
upstream source
control is provided).
Schedule Feature Required Action Frequency
Remedial Swales Repair Erosion or Other Damage by Re- As required
Actions Turfing or Reseeding.
Relevel Uneven Surfaces and Reinstate As required
Design Levels.
Scarify and Spike Topsoil Layer to As required
Improve Infiltration Performance, Break
Up Silt Deposits and Prevent Compaction
of the Soil Surface.
Remove Build-Up of Sediment on As required
Upstream Gravel Trench, Flow Spreader
or at Top of Filter Strip.
Remove and Dispose of Oils or Petrol As required
_ Residues Using Safe Standard Practices.
Permeable Remediate Any Landscaping which, As required
Pavements Through Vegetation Maintenance or Soil
Slip, has been Raised to within 50mm of
the Level of the Paving.
Remedial Work to any Depressions, As required

Rutting and Cracked or Broken Blocks
Considered Detrimental to the Structural
Performance or a Hazard to Users, and
Replace Lost Jointing Material.
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Farrow Walsh Consulting Limited
Drainage Maintenance Schedule
FW1733 - Station Road, Long Sutton

Rehabilitation of Surface and Upper
Substructure by Remedial Sweeping.

Every 10 to 15 years or
as required (if

infiltration
performance is
reduced due to
significant clogging)
Attenuation Repair/ Rehabilitate Inlets, Outlets, As required
Storage Tanks | Overflows and Vents,
Detention Repair Erosion or Other Damage by As required
Basins Reseeding or Re-Turfing.
Realignment of Rip-Rap. As required
Repair/ Rehabilitation of Inlets, Outlets As required
and Overflows.
Relevel Uneven Surfaces and Reinstate As required
Design Levels.
Schedule Feature Required Action Frequency
Monitaring Attenuation Survey Inside of Tank for Sediment Build- | Every 5 years or as
Storage Tanks | Up and Remove if Necessary. required
Inspect/ Check all Inlets, Qutlets, Vents Annually
and Overflows to Ensure that they are in
Good Condition and Operating as
Designed,.
Permeable Initial Inspection. Monthly for three
Pavements months after
installation

Inspect for Evidence of Poor Operation
and/or Weed Growth — if required, take
Remedial Action.

Three-monthly, 48
hours after large
starms in first six

maonths
Inspect 5ilt Accumulation Rates and Annually
Establish Appropriate Brushing
Frequencies.
' Maonitor Inspection Chambers. Annually
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Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy

hay 2019

FW1733/05/001 v1-5UD5 Strategy

7.5 APPENDIX F — GREENFIELD RUNOFF CALCULATIONS

www. farrawwalsh, com Page | 16



A | Greenfield runoff
“ Hi Vvalinglord estimation for sites

Working with water
www.uksuds.com | Greenfield runoff tool

Calculated by: Site coordinates

Site name: Kaplan Latitude:  52.78471° N

Site location: Station Road, Long Sutton Longitude: 0.11613°E

This = &0 estimation of e Uri,'.l:ilflr!'—“ eumcol rabe limeks Ihat ard nesded 1o mest noemiat

bes practice crfeda in bne with Enviranmant Agency guidance “Praliminary rainfall runaff ",

management for davelopmants”, W5-074A/ TR/ rav, E (2012) and the SuDsS Manual, Reference:

CTES {Ciria, 2015). This mformation on greenfield runoffl rates may be the basis for setting Dﬂte: 2{:19_‘&5‘01 11:03

cansanis for the drainage of surface water runoff from sites,

Methodology IH124

Site characteristics Notes:

Total site area (ha) 1.038 (1sQ,,,<20lisha?

Methodology Nomnally limiting discharge rates which are less than 2.0 lis/ha

Qbar estimation method | Calculate from SPR and SAAR | | @re setat2.01isha,

SPR estimation method |Calculate from SOIL type
(2) Are flow rates < 5.0 l/s?

Default Edited
SOIL type .2 2" . Where flow rates are less than 5.0 U/s consents are usually set at |
HOST class E= = 5.0Us if blockage from vegetation and other materials is possible.
SPR/SPRHOST 03 0.3 " | Lower consent flow rates may be set in which case blockage
Hydrological characteristics _— e work must be addressed by using appropriate drainage slements
SAAR (mm) 581 581 (3) Is SPR/SPRHOST =0.37
Hydrological region 5 5 Where groundwater levels are low enough the use of
Growth curve factor: 1 year 0.87 087 soakaways to avoid discharge ofisite may be a requirement
Growth curve factor: 30 year .2.45 :2.45 for disposal of surface water runoff.
Growih_ curve factor: 100 year 356 35'5

ettt ettt |

I Greenfield runcff rates Default Edited |
! [ Qoar (i) 152 152 :
j | 1in 1 year (ifs) 132 (132 |
I | 1in 30 years (lis) 373 3.73 |
: 1in 100 years (I/s) 5.42 542 :
| I

e oo o e e o o e e o e e e e S e e e e e S o]

This repor| was produped usng ths greslinid runctl oo deseioped iy HA Wallnglond and @voiabie i sww ukauds com. Tho weeal (ks inol is sobjeci o e UK BubE mrms and condEens ani oeeco agrmomon, whith can bolh be
T al T ket Conmilares - iim1. TTh et oo s el T Desin upeead |0 el ploeagn sibavs mgubmmime Th s of ess sl is e e poreibl By of B ueees of this 00 Mo Sabilly & i acomphng
try MR Walingfor, ihe Emirement Sgency, SEN, atmscsulinns or any olher orgaini=atinn for wes of this data m the deagn or bpemiional cherscteration of any drinngh scmesme



Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy
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FW1733/05/001 v1-5UD5 Strategy

7.6, APPENDIX G — EXISTING SURFACE WATER DISCHARGE CALCULATION
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Farrow Walsh Consulting Page 1
62 Highcross Street FW1733 Station Road

Leicester Long Sutton

LE1 4NH

'Date 21/02/2019 Designed by CB

File FW1732 EXISTING DISCHARGE.MDX Checked by JD

Innovyze Network 2018.1

STORM SEWER DESIGH by the Modified Eational Method

Design Criteria for Storm

Pipe Sizes Private Manhole Sizes Private

FSR Rainfall Model - England and Wales

Return Pericd (years) 2 PIMP
M5-60 {mm)} 20,000 Add Flow / Climate Change

Ratio B 0.400 Minimum Backdrop Height

Maximum Eainfall (mm/hr} 50 Maximum Backdrop Height

Maximum Time of Concentration [(mins) 30 Min Design Depth for Optimisation

(%)
()
im)
(m)
{m)

Foul Sewage (l/3/ha) 0.000 Min Vel for Autc Design only (m/3)
Volumetric Bunoff Coeff. Q.750 Min Slope for Cptimisation {(1:¥)

Designed with Level Soffits

Time Area Diagram for Storm

Time Area | Time Area
{mins) (ha} | {mins} (ha)

0=4 0.8400 4-8 0.914

Total Area Centributing (ha) =

0.8%4

Total Pipe Volume (m*) = Z.165

1049

0.200
1,500
1.2040
1.04
2040

Hetwork Design Table for Storm

FN Length Fall Slope I.Area T.E. Bage k HYD DIA Section Type Auto
{m) (m} (1:%) (ha) (mins) Flow (l/s) (mm) SECT (mm) Design
1.000 5.000 0,063 79.4 0,014 4,00 0.0 0.600 o 525 Pipe/Conduoit &
1,001 5.000 0.083 80.0 0Q.000 0.00 0.0 0.600 o 825 Pipe/Conduit of
Betwork Resiults Table
EPH Rain T.C. US/IL E I.Area E Base Foul Add Flow Vel Cap Flow
(mm/hr) (mina) (m) (ha) Flow (1/s) (1/s) (1/s) (m/fs) (1l/s) (1/s)
1.000 50.00 4.03 9.000 0.814 0.0 0.0 00 2.52 544.7 110.2
1.001 50.04 4.47 B.9AT 0.814 d.0 a.0 .0 2.51 542.5 110.2




Farrow Walsh Consulting _ane 2

|62 Highcross Street |FW1733 Station Road
Leicester Long Sutton

LE1 4NH

|Date 21/02/2019 Designed by CB

File FW1733 EXISTING DISCHARGE.MDX Checked by JD
'Innc-vyze “Hetwork 2018.1

Manhole Schedulesz for Storm

MH = MH MH | MH MH ' Pipe Out ' Pipes In
Name CL (m) |Depth Connection |Diam.,L*W FN Invert Diameter PN Invert Diameter Backdrop
(m) {rom) Level (m) {mm) Level (m) (e} {mm)
axl (10,000 1.000 | Open Manhole 1500 | 1,000 3.000 525
ex? | L0.000)|1.063 |Open Manhole 15400 (1.001 8.937 525 (1.000 8.937 525
1. "”"L". 1 P :Dpen Manhole 0 OOTFALL 1.001 8.875 525 [

©1982-2018 Innovyze




Farrow Walsh Consulting Page 3
62 Highcross Street FW1733 Station Road

Leicester Long Sutton

LE1 4NH

'Date 21/02/2019 Designed by CB

File FW1732 EXISTING DISCHARGE.MDX Checked by JD

Innovyze Network 2018.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PH Hyd Diam MHE C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm)} HName {m) {m) {m) Connection (o)
1.000 o 525 exl 10,000 5.000 J.475 Opan Manhole 1500
L.001 o 525 ex2 10.000 B.937 U0.538 Open Manhale 1500

Downstream Manhole

FH Length Slope MH C.Leval I.Level D.Depth MH MH DIAM., L*W
{m}) {1:X) MName {m) {m} {m) Connection {mm )

1.000 5.000 79.4 ex2 10.000 8,937 }.538 Open Manhole 1504

1.001 5.000 B0.0 10.000 8.875 0.601 Open Manhola 0

Free Flowing Outfall Details for Storm

Outfall Cutfall C. Level I. Leval Min oL W

Pipe Number Name {m) {m) I. Level (mm) (mm)
(m)
1.001 10,0064 B.875 0.000 (e} 4]

Simulation Criteria for Storm

Volumebric Bunoff Coeff 0.750 Additiconal Flew - % of Tetal Flow 0.000

Areal Reduction Factor 1.0400 MADD Facter * 10m?/ha Storage 2.000

Hot Start (mins) i] Inlet Cosffiscient 0.800

Hat Start Level (mm} 0 Flow per Permon per Day (l/perfday) [.000

Manhele Headloss Coeff (Glokal) 4.500 Fun Time (mins) a0
Foul Sewage per hectare (l1/s) 0.000 Cutpur Interval (mins) 1

Mumber of Input Hydrographs 0 Humber of ©ffline Controls 0 MNumber of Time/Area Diagrams 0
Humber of Online Controls O MNumber of Storage Structures 0 Humber of Real Times Controils 0

nthetic Rainfall D il
Rainfall Model FSR FProfile Type Summer
Return Period {(yesars) 2 Cw (Summer) 0.750
B=gion England and Wales Cv (Winter) 0,840
ME=60 (mm} 20,000 Sterm Duration (ming) 34
Ratic R 0. 400

Manhole Headloss for Storm

BN US/MH US/MH
Hame Headloss

1.000 axl 0.500
1.04a1 exs a.500




Farrow Walsh Consulting

Page 4
62 Higheoross Street FW1733 Station Road
Leicester Long Sutton
LE1 4NM
Date 21/02/201% Designed by CB
File FW1733 EXISTING DISCHARGE.MDX Checked by JD
Innovyze Metwork 20I8.1

Volum mmatr tati

Length Calculations based on True Length

Btorage
PFipa USMH Manhole Fipa Structure Total
Humber Hame Volume (m*) Velume (m?) Volume (m®) Volume (m?)
1.000 =xl L.767 0.758 0,008 2.525
1.001 ==x2 1.878 0,920 2000 2.794
Tokal 3,646 1.678 4.000 5.323

©1982-2018 Innovyze
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62 Highcross Street FW1733 Station Road

Leicester Long Sutton

LE1 4MH

Date 21/02/2019 Designed by CB

File FW1732 EXISTING DISCHARGE.MDX Checked by JD

Innovyze Metwork 20I8.1

Bummary Wizard of 15 minute 1 year Winter I+0% for Storm

simulati ori -
Ar=al Reduction Factor 1.000 Additiconal Flow = % of Total Flow 0.000
Hot Start (mins) ¥] MADD Factcr * 10m?/ha Storage 2.000

Hat Start Levyel (mm) ¥] Inlet Coeffiecient 0.800

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

Hember of Input Hydrographa O Humber of Offline Controls 0 Nuember of Time/Area Diagrams 0O
Humber of Online Controls O Humber of Storage Structures O Number of Feal Time Controls 0

Svnthetic Rainfall Details
Fainfall Maodel FSR M5-60 {(mm) 19,000 Cv (Summsr) 0,750
Regicn England and Wales Ratio B 0,406 Cy (Winter) 0.840

Margin for Flood Risk Warning {(mm} 300.0 DVD Status: OFF
Epnalysis Timestep Fine Inertia Status CFF
CTS Etatus N
Profileis) Winter
Puration(s) {mins) 15
Return Peric<d{s) {years) 1, 2, 30, 10D
Climate Change (%) O, 0y 9, D
Water Surcharged Flooded Pipe
US/MH Storm Level Depth Volume Flow / Overflow Flow
PN  HName Rank {m} {m}) {m*) Cap. {1/s) {1/=s) Status
1.400 exl 4 5.251 -0.274 0.000 .46 114.85 )4
1.401 exd 4 5,188 -0.274 0.000 .44 114.4 O
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Farrow Walsh Consulting Page 6
62 Highcross Street FW1733 Station Road

Leicester Long Sutton

LE1 4MH

Date 21/02/2019 Designed by CB

File FW1732 EXISTING DISCHARGE.MDX Checked by JD

Innovyze Metwork 20I8.1

Bummary Wizard of 15 minute 2 year Winter I+0% for Storm

simulati ori -
Ar=al Reduction Factor 1.000 Additiconal Flow = % of Total Flow 0.000
Hot Start (mins) ¥] MADD Factcr * 10m?/ha Storage 2.000

Hat Start Levyel (mm) ¥] Inlet Coeffiecient 0.800

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

Hember of Input Hydrographa O Humber of Offline Controls 0 Nuember of Time/Area Diagrams 0O
Humber of Online Controls O Humber of Storage Structures O Number of Feal Time Controls 0

Svnthetic Rainfall Details
Fainfall Maodel FSR M5-60 {(mm) 19,000 Cv (Summsr) 0,750
Regicn England and Wales Ratio B 0,406 Cy (Winter) 0.840

Margin for Flood Risk Warning {(mm} 300.0 DVD Status: OFF
Epnalysis Timestep Fine Inertia Status CFF
CTS Etatus N
Profileis) Winter
Puration(s) {mins) 15
Return Peric<d{s) {years) 1, 2, 30, 10D
Climate Change (%) O, 0y 9, D
Water Surcharged Flooded Pipe
US/MH Storm Level Depth Volume Flow / Overflow Flow
PN  HName Rank {m} {m}) {m*) Cap. {1/s) {1/=s) Status
1.400 exl 3 9.294 -0.231 0.000 .60 148.8 )4
1.401 exd 3 5.231 -0.231 0.000 0.5% 147.8 oK
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62 Higheoross Street FW1733 Station Road

Leicester Long Sutton

LE1 4MH

Date 21/02/2019 Designed by CB

File FW1732 EXISTING DISCHARGE.MDX Checked by JD

Innovyze Metwork 20I8.1

Summary Wizard of 15 minute 30 yvear Winter T+0% for Storm

simulati ori -
Ar=al Reduction Factor 1.000 Additiconal Flow = % of Total Flow 0.000
Hot Start (mins) ¥] MADD Factcr * 10m?/ha Storage 2.000

Hat Start Levyel (mm) ¥] Inlet Coeffiecient 0.800

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

Hember of Input Hydrographa O Humber of Offline Controls 0 Nuember of Time/Area Diagrams 0O
Humber of Online Controls O Humber of Storage Structures O Number of Feal Time Controls 0

Svnthetic Rainfall Details
Fainfall Maodel FSR M5-60 {(mm) 19,000 Cv (Summsr) 0,750
Regicn England and Wales Ratio B 0,406 Cy (Winter) 0.840

Margin for Flood Risk Warning {(mm} 300.0 DVD Status: OFF
Epnalysis Timestep Fine Inertia Status CFF
CTS Etatus N
Profileis) Winter
Puration(s) {mins) 15
Return Peric<d{s) {years) 1, 2, 30, 10D
Climate Change (%) O, 0y 9, D
Water Surcharged Flooded Pipe
US/MH Storm Level Depth Volume Flow / Overflow Flow
FN  Hame Rank (m) {m} {m*}) Cap. {1/=) (1/s) Status
1.000 axl 4 '9.578 Q053 0.0 1,03 255.4 BURCHARGED
1.001 ayld 2. B 486 a.024 G.004a .02 252.4 SURCHARGED
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62 Higheoross Street FW1733 Station Road

Leicester Long Sutton

LE1 4MH

Date 21/02/2019 Designed by CB

File FW1732 EXISTING DISCHARGE.MDX Checked by JD

Innovyze Metwork 20I8.1

Summary Wizard of 15 minute 100 year Winter I+4+0% for Storm

simulati ori -
Ar=al Reduction Factor 1.000 Additiconal Flow = % of Total Flow 0.000
Hot Start (mins) ¥] MADD Factcr * 10m?/ha Storage 2.000

Hat Start Levyel (mm) ¥] Inlet Coeffiecient 0.800

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

Hember of Input Hydrographa O Humber of Offline Controls 0 Nuember of Time/Area Diagrams 0O
Humber of Online Controls O Humber of Storage Structures O Number of Feal Time Controls 0

Svnthetic Rainfall Details
Fainfall Maodel FSR M5-60 {(mm) 19,000 Cv (Summsr) 0,750
Regicn England and Wales Ratio B 0,406 Cy (Winter) 0.840

Margin for Flood Risk Warning {(mm} 300.0 DVD Status: OFF
Epnalysis Timestep Fine Inertia Status CFF
CTS Etatus N
Profileis) Winter
Puration(s) {mins) 15
Return Peric<d{s) {years) 1, 2, 30, 10D
Climate Change (%) O, 0y 9, D
Water Surcharged Flooded Pipe
US/MH Storm Level Depth Volume Flow / Overflow Flow
FN  Hame Rank (m) {m} {m*}) Cap. {1/=) (1/s) Status
1.000 axl 1 '5.805 0.280 o.0oo 1.38 343.0 FLOOD BRISK
1.001 ayld 1 %.588 4.125 G.004a 1548 346.6 SURCHARGED

©1982-2018 Innovyze




Farrow Walsh Consulting Ltd
Station Road, Long Sutton
Drainage Strategy

hay 2019

FW1733/05/001 v1-5UD5 Strategy

7.7 APPENDIX H — PROPOSED SURFACE WATER ATTENUATION CALCULATIONS
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SUDS Storage Calculations

kxkkekEkkkkkkkEok

Global Variables

LR L EE LS L L L]

Location = England and Wales
SAAR = 600 mm/fyr

WRAP =2

M5-60 =19.00 mm

r Ratio =040

Soil index =03

LR RN RS

Input Data

kEREEREREE

Contributing area =1.038 ha
Allowable discharge =5lps

Maximum possible storm duration = 1440 min
Storm duration time step =10 min

Storm return period = 100 years

kxkkkkxkkkkkkk®x

Calculated Data

LES R A LR

Time to max. storage =190 mins
Rainfall at max. storage = 16.5 mm/hr

Storage volume =186.397 m?



LES R AR EEN RS R ERE SRR AR LY

Adjustments to Result for Climate Change

kxkkekEkkkkkkkEhEkk ek ke kr ke kk ekt hkk ks

Volume + 10% for normal discharge (W5-074) : Storage volume = 205.037 m?
Volume + 20% for discharge into river flows (DEFRA): Storage volume = 223.677 m?
Volume + 40% for EA residential requirements  : Storage volume = 260.956 m?

Volume + 50% for other residential requirements : Storage volume = 279.596 m?

Ao o e ek

Output Data

PR

Time Rainfall Inflow Outflow Balance
Intensity

mins mm/hr m? m? m?

10.0 115.70 50.069 3.000 87.069

20.0 7892 122 879 6.000 116.879

30.0 61.30 143.175 9.000 134.175

40.0 50.73 157.987 12.000 145.987

50.0 43.60 169.706 15.000 154.706

60.0 38.41 179.428 18.000 161.428

70.0 34.45 187.750 21.000 166.750

80.0 31.32 195.030 24.000 171.030

90.0 28.76 201.505 27.000 174.505

100.0 26.63 207.336 30.000 177.336

110.0 24.83 212.639 33.000 179.639

120.0 23.28 217.503 36.000 181.503

130.0 21.93 221.992 39.000 182.992



140.0
150.0
160.0
170.0
180.0
130.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
280.0
300.0
310.0
320.0
330.0
340.0
350.0
360.0
370.0
380.0
380.0
400.0
410.0
420.0
430.0

440.0

20.75
15.70
18.76
17.92
17.15
16.46
15.82
15.23
14.69
14.19
13.73
13.30
12.90
12.52
12.16
11.83
11.52
11.22
10.94
10.67
10.42
10.19
8:97

8.75

8.55

5.36

8.17

5.00

8.83

B.67

8.51

226.160
230.048
233.690
237.114
240.343
243.297
246.293
245.046
251.667
254.167
256.557
258.844
261.037
263.141
265.163
267.108
268.981
270.787
272.529
274.211
275.837
277.657
279.339
280.983
282.589
284.158
285.696
287.200
288673
290.116

291.532

42.000
45.000
48.000
51.000
54.000
57.000
60.000
63.000
66.000
£69.000
72.000
75.000
78.000
81.000
84.000
87.000
90.000
93.000
96.000
99.000
102.000
105.000
108.000
111.000
114.000
117.000
120.000
123.000
126.000
129.000

132.000

184.160
185.048
185.690
186.114
186.343
186.397 Maximum
186.293
186.046
185.667
185.167
184.557
183.844
183.037
182.141
181.163
180.108
178.981
177.787
176.529
175.211
173.837
172.657
171.339
169.983
168.589
167.159
165.696
164.200
162.673
161.116

159.532



450.0
460.0
470.0
480.0
450.0
500.0
510.0
520.0
530.0
540.0
550.0
560.0
570.0
580.0
580.0
600.0
610.0
620.0
630.0
640.0
650.0
660.0
670.0
680.0
680.0
700.0
710.0
720.0
730.0
740.0

750.0

8.36
8.22
8.08
7.95
7.82
7.68
7:07
7.46
7.35
7.24
7.14
7.03
6.94
6.84
6.75
b.66
6.57
6.49
6.41
6.33
6.25
6.18
6.10
6.03
5.96
5.88
5.83
5.76
5.70
5.64

5.58

292.920
294.282
295.619
296.933
298.223
299.491
300.738
301.964
303.170
304.357
305.525
306.676
307.809
308.926
310.026
311.110
312.180
313.234
314.274
315.300
316.313
317.313
318.295
319.274
320.236
321.186
322.125
323.053
323.970
324.876

325.772

135.000
138.000
141.000
144.000
147.000
150.000
153.000
156.000
159.000
162.000
165.000
168.000
171.000
174.000
177.000
180.000
183.000
186.000
189.000
152.000
195.000
158.000
201.000
204.000
207.000
210.000
213.000
216.000
215.000
222.000

225.000

157.920
156.282
154.619
152.933
151.223
149.491
147.738
145.964
144,170
142.357
140.525
138.676
136.809
134.926
133.026
131.110
129.180
127.234
125.274
123.300
121.313
119.313
117.299
115.274
113.236
111.186
109.125
107.053
104.970
102.876

100.772



760.0
770.0
780.0
780.0
800.0
810.0
820.0
830.0
840.0
850.0
860.0
870.0
880.0
890.0
500.0
910.0
920.0
930.0
940.0
950.0
960.0
970.0
980.0
9590.0
1000.0
1010.0
1020.0
1030.0
1040.0
1050.0

1060.0

2.52
546
541
5.35
5.30
5.25
5.20
5.1%
5.10
5.05
5.00
4.96
491
4.87
4.83
4.78
4.74
4.70
4.66
4.62
458
4.55
4.51
4.47
4.44
4.40
4.37
4.33
4.30
4.27

4.24

326.658
327.534
328.401
329.258
330.106
330.945
331.775
332.597
333.410
334.215
335.012
335.801
336.583
337.357
338.124
338.883
339.636
340.381
341.120
341.852
342,578
343.297
344.010
344.716
345.417
346.112
346.801
347.484
348,162
348.834

349.500

228.000
231.000
234.000
237.000
240.000
243.000
246.000
245.000
252.000
255.000
258.000
261.000
264.000
267.000
270.000
273.000
276.000
279.000
282.000
285.000
288.000
291.000
294.000
297.000
300.000
303.000
306.000
309.000
312.000
315.000

318.000

98.658
96.534
94.401
92.258
90.106
87.945
85.775
B3.587
21.410
79.215
77.012
74.801
72.583
70.357
68.124
b65.883
63.636
61.381
59.120
56.852
54,578
22.297
50.010
47.716
45.417
43.112
40.801
38.484
36.162
33.834

31.500



1070.0
1080.0
1090.0
1100.0
1110.0
1120.0
1130.0
1140.0
1150.0
1160.0
1170.0
1180.0
1190.0
1200.0
1210.0
1220.0
1230.0
1240.0
1250.0
1260.0
1270.0
1280.0
1290.0
1300.0
1310.0
1320.0
1330.0
1340.0
1350.0
1360.0

1370.0

4.20
4.17
4.14
4.11
4.08
4.05
4.02
4.00
3.97
3.94
3.91
3.89
3.86
3.84
3.81
3.79
3.76
3.74
371
3.68
3.67
3.64
3.62
3.60
3.58
3.55
3.53
3.51
3.49
3.47

3.45

350.162
350.818
351.469
352.115
352,756
353.392
354.023
354.649
355.271
355.888
356.501
357.109
357.713
358.313
358.808
359.499
360.086
360.670
361.249
361.824
362.395
362.962
363.526
364.086
364.642
365.195
365.744
366.290
366.832
367.370

367.906

321.000
324.000
327.000
330.000
333.000
336.000
335.000
342.000
345.000
348.000
351.000
354.000
357.000
360.000
363.000
366.000
369.000
372.000
375.000
378.000
381.000
384.000
387.000
350.000
383.000
386.000
3899.000
402.000
405,000
408.000

411.000

29.162
26.818
24.469
22.115
15.756
17392
15.023
12.649
10271
7.888
5.501
3.109
0.713
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000



1380.0 3.43 368.438 414.000 0.000

1390.0 3.41 368.967 417.000 0.000
1400.0 3.39 369.492 420.000 0.000
1410.0 3.37 370.015 423.000 0.000
1420.0 3.35 370.534 426.000 0.000
1430.0 3.33 371.050 429.000 0.000
1440.0 3.31 371.563 432.000 0.000
SUDS Storage Yalume
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7.8, APPENDIX | — TOPOGRAPHICAL SURVEY
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