Project Ref: 31445 | Rev: 03 | Date: January 2016

peterbrett

Willow Tree Way,
Swallowfield

SuDS Management Plan

On behalf of

Bellway

Office Address: Caversham Bridge House, Waterman Place, Reading, Berkshire RG1 8DN

T: +44 (0)118 950 0761 F: +44 (0)118 959 7498 E: reading@peterbrett.com




SUDS Management Plan

Willow Tree Way, Swallowfield peterorett

Document Control Sheet

Project Name: Willow Tree Works, Swallowfield
Project Ref: 31445

Report Title: SuDS Management Plan

Doc Ref: R001/Rev 03

Date: January 2016

Name Position

09/09/15

Prepared by: L. Darrell

] ] ] ]
Approved by: - - - -

For and on behalf of Peter Brett Associates LLP

Engineer

09/09/15 Draft for Comment
01 11/09/15 Issued for Planning LAD IJF -
02 14/12/15 Issued for Planning LAD IJF -
03 12/01/16 Issued for Planning LAD IJF -

Peter Brett Associates LLP disclaims any responsibility to the Client and others in respect of any

matters outside the scope of this report. This report has been prepared with reasonable skill, care and

diligence within the terms of the Contract with the Client and generally in accordance with the
appropriate ACE Agreement and taking account of the manpower, resources, investigations and
testing devoted to it by agreement with the Client. This report is confidential to the Client and Peter
Brett Associates LLP accepts no responsibility of whatsoever nature to third parties to whom this
report or any part thereof is made known. Any such party relies upon the report at their own risk.

© Peter Brett Associates LLP 2016

J:\31445 Swallowfield Street\Reports & Technical
Notes\Willow Tree Way SUDS Maintenance

Report.docx



SUDS Management Plan

Willow Tree Way, Swallowfield peterorett
Contents
1 LN e Yo [0 Tox 110 o P ERPR 1
2 Health, Safety & WEITAre .........uviiiieic e e e e e e e e e e e 2
3 MAINTENANCE BOUIES....iiiiiiieiiiiit ettt e e sttt e e e et e e e e nbe e e e e nnbaeeeenneee 3
4 Operation and MaINTENANCE .......cooiiiiie et e e et e e e e 4
4.2 10T S B = U o PSPPSR 6
4.3 PErVIOUS PAVEIMENTS. ...ttt e e e e st e e e e e e s e e nnbeaeeeeeens 7
4.4 ST 1P 8
4.5 D1 (o3 1= PRSPPI 9
4.6 PONM e e e e e e e eaaeas 10
Tables
Table 1: Extract from The SuDS Manual Table 32.1: Typical key SuDS components operation and
MAINTENANCE ACTIVITIES. ..eeiiiiiiiiiitet ittt e e e e et et e e e s e ek b bbb et e e e e e s s asbebe e e e e e e e e sanbbbbneeeaeeeann 5
Table 2 contains extracts from the SuDS Manual Table 16.1: Operation and maintenance
requirements fOr filter Arains. ... 6
Table 3 contains extracts from the SuDS Manual Table 20.15: Operation and maintenance
requirements fOr PEIVIOUS PAVEIMENTS. ........iiiiiiiiieiiiiie ettt ettt ettt e et e et e e e e aabe e e e s snbee e e s nnneeeas 7
Table 4 contains extracts from the SuDS Manual Table 17.1: Operation and maintenance
FEQUITEMENTS FOF SWAIES. ..ociiiieeie et e et e e e e s e st e e e e e e s e et et eeeeeeesannsnbeaeeaaeeenanns 8
Table 5: Ditch operation and maintenance reqUIrEMENTS. .........ccvieeiiiiieeiiiiie et 9
Table 6 contains extracts from the SuDS Manual Table 23.1: Operation and maintenance
requirements for ponds and Wetlands. ... 10
Appendices

Appendix A Proposed Foul & Surface Water Drainage Layout drawing 31445/003 Revision C4
Appendix B Micro Drainage Calculations

J:\31445 Swallowfield Street\Reports & Technical iii
Notes\Willow Tree Way SUDS Maintenance
Report.docx



SUDS Management Plan
Willow Tree Way, Swallowfield peterbrett

J:\31445 Swallowfield Street\Reports & Technical iv
Notes\Willow Tree Way SUDS Maintenance
Report.docx



SUDS Management Plan
Willow Tree Way, Swallowfield peterborett

1 Introduction

111

112

113

The Willow Tree Way surface water drainage has been designed using a combination of
Sustainable Drainage Systems (SuDS). These have taken the form of lined permeable paving,
filter drains (perforated pipe within a granular bed) flow control chambers, ditches, a swale
with a perforated pipe and granular base and a balancing pond to attenuate and convey
surface water from the development to the outfall as well as and improve water quality. Onsite
attenuation is provided up to and including the 1 in 100 year + 30% (allowance for climate
change) rainfall event within the curtilage of the development of which Microdrainage
calculations are shown Appendix B. Surface water is conveyed outside of the boundary via
headwall from the storage pond and drainage ditch into the existing highway drainage ditch
located in Swallowfield Street. Discharge is restricted by flow control chambers using orifices
of various sizes to restrict flow.

As with any drainage system, SuDS require regular inspection and maintenance to ensure
that they continue to operate as designed, both in terms of hydraulic capacity and potential
pollutant removal.

This report sets out the inspection and maintenance requirements for long term management
of the development’s surface water drainage system in accordance with The SuDS Manual,
CIRIA C753, and also identifies the various bodies responsible for ownership and
maintenance of different elements of the system.
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2 Health, Safety & Welfare

2.1.1 SuDS by their very nature minimise the need for deep excavations, and smooth transitions in
depth are utilised to reduce turbulence in flows while reducing depth uncertainty for
maintenance operatives. The swale will be formed from shallow side slopes with no greater
than a 1:3 in gradient to reduce risk of falling when undertaking maintenance.

peterbrett

2.1.2 All those responsible for maintenance should take appropriate health, safety and welfare
precautions for all if relevant, and risk assessments should always be undertaken. The site’s
infrastructure Health and Safety File should be consulted before carrying out any works either
inside or outside of the development’s boundary and information regarding the location of
existing utilities passed on to operatives.

2.1.3 The requirements of the Health and Safety at Work Act 1974 and The Construction (Design
and Management) Regulations 2015 should be adhered to and any residual risks identified in
the Health and Safety File should be managed and information passed on to maintenance
operatives through task specific risk assessments.
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3 Maintenance Bodies

3.1.1 The long term maintenance of the SuDS that are utilised within the surface water drainage
system in communal areas and both existing drainage ditches on the Eastern boundary and
Northern section of the site are to be undertaken by a management company as appointed by
Bellway Homes. All SuDS have been designed to be accessed with minimum disruption to
residents, of which residents will be responsible for all SuDS devices which fall within their
property. The extent of each individual plot can be obtained by the respective plots
conveyance plan.

peterbrett

3.1.2 Plots 35-38 have a filter drain within their private garden which runs parallel to adjacent land
and provides storage and reduces the effects of any overflow during extreme rainfall events.
The operation and maintenance of filter drains are detailed in section 4.2 and the maintenance
requirements associated with these are detailed in Table 2. These operation and maintenance
requirements will be outlined within a covenant that will form part of the deeds to each plot.
This is to ensure that these SuDS features are retained, maintained and operate as intended.
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4 Operation and Maintenance

4.1.1 The SuDS Manual, CIRIA C753, lists three types of maintenance activities associated with
SuDS:

4.1.2 Regular Maintenance — ‘basic tasks undertaken on a frequent and predictable schedule’
including vegetation management, litter and debris removal, and inspections.’

4.1.3 Occasional Maintenance — ‘tasks that are likely to be required periodically, but on a much less
frequent and predictable basis than the routine tasks (sediment removal is an example).’

4.1.4 Remedial Maintenance — ‘intermittent tasks that may be required to rectify faults associated
with the system, although the likelihood of faults can be minimised by good design. Where
remedial work is found to be necessary, it is likely to be due to site-specific characteristics or
unforeseen events, and as such timings are difficult to predict.’

4.1.5 In accordance with The SuDS Manual, CIRIA C753, specific maintenance needs should be
monitored and maintenance schedules adjusted to suit a SuDS components particular
requirements and location.

4.1.6 Table 1, overleaf, defines the type of maintenance required by each of the SuDS utilised as
part of the surface water drainage system. Further details outlining the frequency of specific
maintenance works should be undertaken are provided in Sections 4.1 — 4.6.
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Suds Component

O&M Activit _ Filter drain Pervious Swale _ Pond
i Piped (Refer to pavement (Refer to Ditch (Refer to (RECIR)
Network ; . Section 4.4 :
Section 4.1) (Re_fer o Section 4.3) ) Section 4.5)
Section 4.2)
Reqular
Maintenance
Inspection ] [ [ ] u u
Litter / debris - - - - - -
removal
Grass Cutting ] m] n ]
Weed / invasive 5 5 5 5 5
plant control
Shrub management i m] i i
Shoreline vegetation -
management
Aquatic vegetation .
management
Occasional
Maintenance
Sediment - - . . - -
management
Vegetation / plant 5 5
replacement
Vacuum sweeping -
and brushing
Remedial
Maintenance
Structure 5 5 . 5 5 5
rehabilitation / repair
Infiltration surface 5 5 O
reconditioning
m Will be required o May be required

Table 1: Extract from The SuDS Manual Table 32.1: Typical key SuDS components operation and maintenance activities.

Note: Sediment should be collected and managed in pre-treatment systems upstream of the
main device.
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4.2

421

Filter Drain

Filter drains comprise geotextile lined trenches filled with granular material and a perforated

pipe at the base. Conveyance and storage of water is accommodated within the perforated
pipe and voids between the granular material. The most significant maintenance activity is the
removal of silt from the filter drain. The granular material should also be kept clear of litter and
vegetation and will require replacing typically every 10-15 years due to clogging. Surrounding
ground should be kept clear of silt to prevent it washing into the filter drain, and thus reduce
the requirement for this work as much as possible. Required maintenance activities are shown

in Table 2.

Maintenance
Schedule

Regular
Maintenance

Required Action

Remove litter (including leaf litter) and debris from filter

Frequency

Monthly (or as

drain surface, access chambers and pre-treatment devices required)
Inspect filter drain surface, inlet/outlet pipework and

control systems for blockages, clogging, standing water Monthly
and structural damage

Inspect pre-treatment systems, inlets and perforated

pipework for silt accumulation, and establish appropriate Six monthly

silt removal frequencies

Remove sediment from pre-treatment devices

Six monthly, or as
required

Occasional
Maintenance

Remove or control tree roots where they are encroaching
the sides of the filter drain, using recommended methods
(eg NJUG, 2007 or BS 3998:2010)

As required

At locations with high pollution loads, remove surface
geotextile and replace, and wash or replace overlying filter
medium

Five yearly, or as
required

frequencies.

Clear perforated pipework of blockages As required
Rehabilitate infiltration or filtration surfaces. As required
Replace geotextiles and clean and replace filter media if clogging occurs. | As required
Remedial Excavate trench walls to expose clean soils if filtration performance .
Maintenance As required
reduces to unacceptable levels.
Inspection inlets, outlets and inspection points for blockages, clogging,
) Monthly
standing water and structural damage.
Inspect pre-treatment systems, inlets, trench surfaces and perforated
Monitoring pipework for silt accumulation. Establish appropriate silt removal | Half yearly

Table 2 contains extracts from the SuDS Manual Table 16.1: Operation and maintenance requirements for filter drains.
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4.3 Pervious Pavements

4.3.1 The principal requirements related to permeable pavements involve surface cleaning at least
three times a year. Additionally, litter and vegetation should be removed on a regular basis.
Note that the use of grit and salt may adversely affect the treatment and drainage potential of
permeable surfaces, and the use of weed Kkillers can disrupt the biological breakdown of
contaminants that would otherwise occur in the sub-base. An alternative de-icing agent such
as wet gritting which does not contain the chlorides and contaminants found in road salt
should be used. A summary of required maintenance activities is shown in Table 3.

Maintenance . .
Schedule Required Action Frequency

Regular
Maintenance

Brushing and vacuuming (standard
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 manufacturer’s
recommendations— pay particular attention to
areas where water runs onto pervious surface
from adjacent impermeable areas as this area is
most likely to collect the most sediment

Occasional
Maintenance

Stabilise and mow contributing and adjacent
areas.

As required

Removal of weeds or management using
glyphospate applied directly into the weeds
by an applicator rather than spraying

As required — once per year on less frequently
used pavements

Remedial
Maintenance

Remediate and landscaping which, through
vegetation maintenance or soil slip, has been
raised to within 50mm of the level of the
paving.

As required

Remedial work to any depressions, rutting
and cracked or broken blocks considered
detrimental to the structural performance or a
hazard to users, and replaced lost jointing
material.

As required

Rehabilitation of surface and upper structure
by remedial sweeping.

Every 10 to 15 years or as required (if infiltration
and filtration performance is reduced as a result
of significant clogging)

Monitoring

Initial inspection.

Monthly for three months after installation

Inspect for evidence of poor operation and/or
weed growth. If required take remedial action.

Three-monthly, forty-eight hours after large
rainfall events

Inspect silt accumulation rates and establish
appropriate brushing frequencies.

Annually

Monitor inspection chambers.

Annually

Table 3 contains extracts from the SuDS Manual Table 20.15: Operation and maintenance requirements for pervious
pavements.
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4.4 Swale

441

removal) of the grass, and removal of any accumulated silt.

4.4.2

Swales are grass channels and one of the most regular activities required is the cutting (and

The swale within this development conveys runoff from the permeable paving and 450mm

diameter surface water pipe via headwalls as shown in Appendix A.

4.4.3

Discharge into the swale is controlled by flow control orifice chambers which will require

routine inspection for maintenance-and are to be inspected monthly for the first year from
first occupation of the development. This applies to all orifice flow control manholes across
the site. The trash screens at headwalls should also be checked regularly to ensure that they
do not become blocked by litter or vegetation.

4.4.4

Maintenance
Schedule

Regular
Maintenance

Litter and debris removal.

A summary of the required maintenance activities for the swale is set out in Table 4.

Required Action

Frequency

Monthly, (or as required)

Grass cutting — to retain grass height within specified
design range.

Monthly (during growing season) or
as required

Manage other vegetation and remove nuisance plants.

Monthly (at start, then as required)

Inspect inlets, outlets and overflows for blockages, and
clear if required.

Monthly

Inspect infiltration and filtration surfaces for ponding,
compaction and silt accumulation. Record areas where
water is ponding for >48hours.

Monthly, or when required

Inspect vegetation coverage

Monthly for 6 months, quarterly for
2 years, then half yearly

Inspect inlets and facility surface for silt accumulation,

Occasional
Maintenance

vegetation where possible.

establish appropriate silt removal frequencies. Half yearly
Check for poor vegetation growth due to lack of sunlight
or dropping of leaf litter, and cut back adjacent|Annually

Re-seed areas of poor vegetation growth. Alter plant
types to better suit conditions, if required.

Annually, or if bare soil is exposed
over 10% or more of the swale
treatment area

Remedial
Actions

Repair erosion or other damage by re-turfing or re-

standard practices.

seeding. As required
Re-level uneven surfaces and reinstate design levels. As required
Scarify and spike topson layer tq break up silt deposits As required
and prevent compaction of the soil surface.
Remove build-up of sediment on upstream gravel trench, .

. . As required
flow spreader or at top of filter strip.
Remove and dispose of oils or petrol residues using safe Monthly

Table 4 contains extracts from the SuDS Manual Table 17.1: Operation and maintenance requirements for swales.
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4.5

45.1

Ditches

Ditches require regular vegetation management to ensure that vegetation build up does not

affect their efficiency. Headwalls should be checked on a regular basis to ensure that they are
free from litter/obstructions and operating correctly.

45.2

A summary of the required maintenance activities is set out in Table 5.

Maintenance . .

Regular
Maintenance

Litter and debris removal.

Monthly
required)

(or as

Manage vegetation and remove nuisance plants.

Monthly (at start, then
as required)

Inspect gabion baskets and fill / replace missing stones as

. Half yearly
Occasional necessary.
Maintenance | Check for poor vegetation growth or dropping of leaf litter, and cut
. ; . Annually
back adjacent vegetation where possible.
Repair erosion or other damage As required
Re-level uneven surfaces and reinstate design levels. As required
Remedial Actions | Remove build-up of sediment on upstream devices. As required
Remove and dispose of oils or petrol residues using safe standard
. Monthly
practices.
Inspect inlets, outlets, headwalls for blockages, and clear if required. | Monthly —and  after

every rainfall event

Inspect infiltration and filtration surfaces for ponding, compaction and

Monitoring silt accumulation. Record areas where water is ponding for Mont_hly, or  when
required
>48hours.
Inspect inlets and facility surface for silt accumulation. Establish
. > . Half yearly
appropriate silt removal frequencies.
Table 5: Ditch operation and maintenance requirements.
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46 Pond

4.6.1 The balancing pond lies entirely within the development and conveys flow to the highway ditch
located in Swallowfield Street. It will also enhance the biodiversity of the green chain and
highway ditch and provide a habitat for local wildlife. The pond will be lined with a bentonite
material so it will not be affected by groundwater levels, this also protects the pond in case of
puncturing of the lining.

4.6.2 The outfall headwall will also require checking to ensure that it doesn’t become blocked either

by litter or vegetation. Sediment removal and hydraulic control maintenance should also be
undertaken. A summary of the required maintenance activities is set out in Table 6.

Maintenance
Schedule

Regular
Maintenance

Required Action

Frequency

Litter, debris and surface scum removal.

Monthly (or as
required)

Grass cutting — public areas

Monthly (during
growing season)

Grass cutting — meadow grass

Half yearly (spring,
before nesting
season, and autumn)

Inspect marginal and bankside vegetation and remove nuisance plants
(for first 3 years)

Monthly (at start, then
as required)

Inspect vegetation to pond edge and remove nuisance plants (for first
three years).

Monthly (at start, then
as required)

Inspect outlets, banksides, structures, pipework etc. for evidence of

blockage and/or physical damage. Monthly
Inspect water body for signs of poor water quality. Monthly (May-
October)
Inspect silt accumulation rates in any forbay and in main body of the
pond to establish appropriate removal frequencies; undertake
o . . . Half Yearly
contamination testing once some build-up has occurred, to inform
management and disposal options.
Check any mechanical devices e.g. penstocks Half Yearly
Hand cut submerged and emergent aquatic plants (at minimum of 0.1m Annuall
above pond bas; include max 25% of pond surface). y
Remove 25% of bank vegetation from waters edge to a minimum 1m
Annually
above water level.
Tidy all dead growth (scrub clearance) before the start of growing Annually

season.

Remove sediment any forebay

Every 1-5 five years,
or as required

damage.

MOc_casionaI Remove sediment from the main body of pond when its volume is >25 years (usually)
aintenance |reduced by 20%.

Repair erosion or other damage. As required
_ Aerate pond when signs of eutrophication are detected. As required
R:gt‘ii(:]':l Repair/rehabilitation inlets, outlets and overflows. As required
Replant where necessary. As required
Realign rip-rap or other repair other damage. As required

Inspect structures for evidence of poor operation. Monthly / after large

rainfall events
Monitoring Inspect banksides, structures, pipework etc. for evidence of physical | Monthly / after large

rainfall events

Inspect waterbody for signs of eutrophication

Monthly (May-October)

Table 6 contains extracts from the SuDS Manual Table 23.1: Operation and maintenance requirements for ponds and wetlands.
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Appendix A Proposed Foul & Surface Water

Drainage Layout drawing 31445/003 Revision C4
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Appendix B Micro Drainage Calculations
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1 Introduction

111

112

113

The Willow Tree Way surface water drainage has been designed using a combination of
Sustainable Drainage Systems (SuDS). These have taken the form of lined permeable paving,
filter drains (perforated pipe within a granular bed) flow control chambers, ditches, a swale
with a perforated pipe and granular base and a balancing pond to attenuate and convey
surface water from the development to the outfall as well as and improve water quality. Onsite
attenuation is provided up to and including the 1 in 100 year + 30% (allowance for climate
change) rainfall event within the curtilage of the development of which Microdrainage
calculations are shown Appendix B. Surface water is conveyed outside of the boundary via
headwall from the storage pond and drainage ditch into the existing highway drainage ditch
located in Swallowfield Street. Discharge is restricted by flow control chambers using orifices
of various sizes to restrict flow.

As with any drainage system, SuDS require regular inspection and maintenance to ensure
that they continue to operate as designed, both in terms of hydraulic capacity and potential
pollutant removal.

This report sets out the inspection and maintenance requirements for long term management
of the development’s surface water drainage system in accordance with The SuDS Manual,
CIRIA C753, and also identifies the various bodies responsible for ownership and
maintenance of different elements of the system.
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2 Health, Safety & Welfare

2.1.1 SuDS by their very nature minimise the need for deep excavations, and smooth transitions in
depth are utilised to reduce turbulence in flows while reducing depth uncertainty for
maintenance operatives. The swale will be formed from shallow side slopes with no greater
than a 1:3 in gradient to reduce risk of falling when undertaking maintenance.

peterbrett

2.1.2 All those responsible for maintenance should take appropriate health, safety and welfare
precautions for all if relevant, and risk assessments should always be undertaken. The site’s
infrastructure Health and Safety File should be consulted before carrying out any works either
inside or outside of the development’s boundary and information regarding the location of
existing utilities passed on to operatives.

2.1.3 The requirements of the Health and Safety at Work Act 1974 and The Construction (Design
and Management) Regulations 2015 should be adhered to and any residual risks identified in
the Health and Safety File should be managed and information passed on to maintenance
operatives through task specific risk assessments.
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3 Maintenance Bodies

3.1.1 The long term maintenance of the SuDS that are utilised within the surface water drainage
system in communal areas and both existing drainage ditches on the Eastern boundary and
Northern section of the site are to be undertaken by a management company as appointed by
Bellway Homes. All SuDS have been designed to be accessed with minimum disruption to
residents, of which residents will be responsible for all SuDS devices which fall within their
property. The extent of each individual plot can be obtained by the respective plots
conveyance plan.

peterbrett

3.1.2 Plots 35-38 have a filter drain within their private garden which runs parallel to adjacent land
and provides storage and reduces the effects of any overflow during extreme rainfall events.
The operation and maintenance of filter drains are detailed in section 4.2 and the maintenance
requirements associated with these are detailed in Table 2. These operation and maintenance
requirements will be outlined within a covenant that will form part of the deeds to each plot.
This is to ensure that these SuDS features are retained, maintained and operate as intended.
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4 Operation and Maintenance

4.1.1 The SuDS Manual, CIRIA C753, lists three types of maintenance activities associated with
SuDS:

4.1.2 Regular Maintenance — ‘basic tasks undertaken on a frequent and predictable schedule’
including vegetation management, litter and debris removal, and inspections.’

4.1.3 Occasional Maintenance — ‘tasks that are likely to be required periodically, but on a much less
frequent and predictable basis than the routine tasks (sediment removal is an example).’

4.1.4 Remedial Maintenance — ‘intermittent tasks that may be required to rectify faults associated
with the system, although the likelihood of faults can be minimised by good design. Where
remedial work is found to be necessary, it is likely to be due to site-specific characteristics or
unforeseen events, and as such timings are difficult to predict.’

4.1.5 In accordance with The SuDS Manual, CIRIA C753, specific maintenance needs should be
monitored and maintenance schedules adjusted to suit a SuDS components particular
requirements and location.

4.1.6 Table 1, overleaf, defines the type of maintenance required by each of the SuDS utilised as
part of the surface water drainage system. Further details outlining the frequency of specific
maintenance works should be undertaken are provided in Sections 4.1 — 4.6.
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Suds Component

O&M Activit _ Filter drain Pervious Swale _ Pond
i Piped (Refer to pavement (Refer to Ditch (Refer to (RECIR)
Network ; . Section 4.4 :
Section 4.1) (Re_fer o Section 4.3) ) Section 4.5)
Section 4.2)
Reqular
Maintenance
Inspection ] [ [ ] u u
Litter / debris - - - - - -
removal
Grass Cutting ] m] n ]
Weed / invasive 5 5 5 5 5
plant control
Shrub management i m] i i
Shoreline vegetation -
management
Aquatic vegetation .
management
Occasional
Maintenance
Sediment - - . . - -
management
Vegetation / plant 5 5
replacement
Vacuum sweeping -
and brushing
Remedial
Maintenance
Structure 5 5 . 5 5 5
rehabilitation / repair
Infiltration surface 5 5 O
reconditioning
m Will be required o May be required

Table 1: Extract from The SuDS Manual Table 32.1: Typical key SuDS components operation and maintenance activities.

Note: Sediment should be collected and managed in pre-treatment systems upstream of the
main device.
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4.2

421

Filter Drain

Filter drains comprise geotextile lined trenches filled with granular material and a perforated

pipe at the base. Conveyance and storage of water is accommodated within the perforated
pipe and voids between the granular material. The most significant maintenance activity is the
removal of silt from the filter drain. The granular material should also be kept clear of litter and
vegetation and will require replacing typically every 10-15 years due to clogging. Surrounding
ground should be kept clear of silt to prevent it washing into the filter drain, and thus reduce
the requirement for this work as much as possible. Required maintenance activities are shown

in Table 2.

Maintenance
Schedule

Regular
Maintenance

Required Action

Remove litter (including leaf litter) and debris from filter

Frequency

Monthly (or as

drain surface, access chambers and pre-treatment devices required)
Inspect filter drain surface, inlet/outlet pipework and

control systems for blockages, clogging, standing water Monthly
and structural damage

Inspect pre-treatment systems, inlets and perforated

pipework for silt accumulation, and establish appropriate Six monthly

silt removal frequencies

Remove sediment from pre-treatment devices

Six monthly, or as
required

Occasional
Maintenance

Remove or control tree roots where they are encroaching
the sides of the filter drain, using recommended methods
(eg NJUG, 2007 or BS 3998:2010)

As required

At locations with high pollution loads, remove surface
geotextile and replace, and wash or replace overlying filter
medium

Five yearly, or as
required

frequencies.

Clear perforated pipework of blockages As required
Rehabilitate infiltration or filtration surfaces. As required
Replace geotextiles and clean and replace filter media if clogging occurs. | As required
Remedial Excavate trench walls to expose clean soils if filtration performance .
Maintenance As required
reduces to unacceptable levels.
Inspection inlets, outlets and inspection points for blockages, clogging,
) Monthly
standing water and structural damage.
Inspect pre-treatment systems, inlets, trench surfaces and perforated
Monitoring pipework for silt accumulation. Establish appropriate silt removal | Half yearly

Table 2 contains extracts from the SuDS Manual Table 16.1: Operation and maintenance requirements for filter drains.
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4.3 Pervious Pavements

4.3.1 The principal requirements related to permeable pavements involve surface cleaning at least
three times a year. Additionally, litter and vegetation should be removed on a regular basis.
Note that the use of grit and salt may adversely affect the treatment and drainage potential of
permeable surfaces, and the use of weed Kkillers can disrupt the biological breakdown of
contaminants that would otherwise occur in the sub-base. An alternative de-icing agent such
as wet gritting which does not contain the chlorides and contaminants found in road salt
should be used. A summary of required maintenance activities is shown in Table 3.

Maintenance . .
Schedule Required Action Frequency

Regular
Maintenance

Brushing and vacuuming (standard
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 manufacturer’s
recommendations— pay particular attention to
areas where water runs onto pervious surface
from adjacent impermeable areas as this area is
most likely to collect the most sediment

Occasional
Maintenance

Stabilise and mow contributing and adjacent
areas.

As required

Removal of weeds or management using
glyphospate applied directly into the weeds
by an applicator rather than spraying

As required — once per year on less frequently
used pavements

Remedial
Maintenance

Remediate and landscaping which, through
vegetation maintenance or soil slip, has been
raised to within 50mm of the level of the
paving.

As required

Remedial work to any depressions, rutting
and cracked or broken blocks considered
detrimental to the structural performance or a
hazard to users, and replaced lost jointing
material.

As required

Rehabilitation of surface and upper structure
by remedial sweeping.

Every 10 to 15 years or as required (if infiltration
and filtration performance is reduced as a result
of significant clogging)

Monitoring

Initial inspection.

Monthly for three months after installation

Inspect for evidence of poor operation and/or
weed growth. If required take remedial action.

Three-monthly, forty-eight hours after large
rainfall events

Inspect silt accumulation rates and establish
appropriate brushing frequencies.

Annually

Monitor inspection chambers.

Annually

Table 3 contains extracts from the SuDS Manual Table 20.15: Operation and maintenance requirements for pervious
pavements.
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4.4 Swale

441

removal) of the grass, and removal of any accumulated silt.

4.4.2

Swales are grass channels and one of the most regular activities required is the cutting (and

The swale within this development conveys runoff from the permeable paving and 450mm

diameter surface water pipe via headwalls as shown in Appendix A.

4.4.3

Discharge into the swale is controlled by flow control orifice chambers which will require

routine inspection for maintenance-and are to be inspected monthly for the first year from
first occupation of the development. This applies to all orifice flow control manholes across
the site. The trash screens at headwalls should also be checked regularly to ensure that they
do not become blocked by litter or vegetation.

4.4.4

Maintenance
Schedule

Regular
Maintenance

Litter and debris removal.

A summary of the required maintenance activities for the swale is set out in Table 4.

Required Action

Frequency

Monthly, (or as required)

Grass cutting — to retain grass height within specified
design range.

Monthly (during growing season) or
as required

Manage other vegetation and remove nuisance plants.

Monthly (at start, then as required)

Inspect inlets, outlets and overflows for blockages, and
clear if required.

Monthly

Inspect infiltration and filtration surfaces for ponding,
compaction and silt accumulation. Record areas where
water is ponding for >48hours.

Monthly, or when required

Inspect vegetation coverage

Monthly for 6 months, quarterly for
2 years, then half yearly

Inspect inlets and facility surface for silt accumulation,

Occasional
Maintenance

vegetation where possible.

establish appropriate silt removal frequencies. Half yearly
Check for poor vegetation growth due to lack of sunlight
or dropping of leaf litter, and cut back adjacent|Annually

Re-seed areas of poor vegetation growth. Alter plant
types to better suit conditions, if required.

Annually, or if bare soil is exposed
over 10% or more of the swale
treatment area

Remedial
Actions

Repair erosion or other damage by re-turfing or re-

standard practices.

seeding. As required
Re-level uneven surfaces and reinstate design levels. As required
Scarify and spike topson layer tq break up silt deposits As required
and prevent compaction of the soil surface.
Remove build-up of sediment on upstream gravel trench, .

. . As required
flow spreader or at top of filter strip.
Remove and dispose of oils or petrol residues using safe Monthly

Table 4 contains extracts from the SuDS Manual Table 17.1: Operation and maintenance requirements for swales.
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4.5

45.1

Ditches

Ditches require regular vegetation management to ensure that vegetation build up does not

affect their efficiency. Headwalls should be checked on a regular basis to ensure that they are
free from litter/obstructions and operating correctly.

45.2

A summary of the required maintenance activities is set out in Table 5.

Maintenance . .

Regular
Maintenance

Litter and debris removal.

Monthly
required)

(or as

Manage vegetation and remove nuisance plants.

Monthly (at start, then
as required)

Inspect gabion baskets and fill / replace missing stones as

. Half yearly
Occasional necessary.
Maintenance | Check for poor vegetation growth or dropping of leaf litter, and cut
. ; . Annually
back adjacent vegetation where possible.
Repair erosion or other damage As required
Re-level uneven surfaces and reinstate design levels. As required
Remedial Actions | Remove build-up of sediment on upstream devices. As required
Remove and dispose of oils or petrol residues using safe standard
. Monthly
practices.
Inspect inlets, outlets, headwalls for blockages, and clear if required. | Monthly —and  after

every rainfall event

Inspect infiltration and filtration surfaces for ponding, compaction and

Monitoring silt accumulation. Record areas where water is ponding for Mont_hly, or  when
required
>48hours.
Inspect inlets and facility surface for silt accumulation. Establish
. > . Half yearly
appropriate silt removal frequencies.
Table 5: Ditch operation and maintenance requirements.
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46 Pond

4.6.1 The balancing pond lies entirely within the development and conveys flow to the highway ditch
located in Swallowfield Street. It will also enhance the biodiversity of the green chain and
highway ditch and provide a habitat for local wildlife. The pond will be lined with a bentonite
material so it will not be affected by groundwater levels, this also protects the pond in case of
puncturing of the lining.

4.6.2 The outfall headwall will also require checking to ensure that it doesn’t become blocked either

by litter or vegetation. Sediment removal and hydraulic control maintenance should also be
undertaken. A summary of the required maintenance activities is set out in Table 6.

Maintenance
Schedule

Regular
Maintenance

Required Action

Frequency

Litter, debris and surface scum removal.

Monthly (or as
required)

Grass cutting — public areas

Monthly (during
growing season)

Grass cutting — meadow grass

Half yearly (spring,
before nesting
season, and autumn)

Inspect marginal and bankside vegetation and remove nuisance plants
(for first 3 years)

Monthly (at start, then
as required)

Inspect vegetation to pond edge and remove nuisance plants (for first
three years).

Monthly (at start, then
as required)

Inspect outlets, banksides, structures, pipework etc. for evidence of

blockage and/or physical damage. Monthly
Inspect water body for signs of poor water quality. Monthly (May-
October)
Inspect silt accumulation rates in any forbay and in main body of the
pond to establish appropriate removal frequencies; undertake
o . . . Half Yearly
contamination testing once some build-up has occurred, to inform
management and disposal options.
Check any mechanical devices e.g. penstocks Half Yearly
Hand cut submerged and emergent aquatic plants (at minimum of 0.1m Annuall
above pond bas; include max 25% of pond surface). y
Remove 25% of bank vegetation from waters edge to a minimum 1m
Annually
above water level.
Tidy all dead growth (scrub clearance) before the start of growing Annually

season.

Remove sediment any forebay

Every 1-5 five years,
or as required

damage.

MOc_casionaI Remove sediment from the main body of pond when its volume is >25 years (usually)
aintenance |reduced by 20%.

Repair erosion or other damage. As required
_ Aerate pond when signs of eutrophication are detected. As required
R:gt‘ii(:]':l Repair/rehabilitation inlets, outlets and overflows. As required
Replant where necessary. As required
Realign rip-rap or other repair other damage. As required

Inspect structures for evidence of poor operation. Monthly / after large

rainfall events
Monitoring Inspect banksides, structures, pipework etc. for evidence of physical | Monthly / after large

rainfall events

Inspect waterbody for signs of eutrophication

Monthly (May-October)

Table 6 contains extracts from the SuDS Manual Table 23.1: Operation and maintenance requirements for ponds and wetlands.
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Appendix A Proposed Foul & Surface Water

Drainage Layout drawing 31445/003 Revision C4

J:\31445 Swallowfield Street\Reports & Technical
Notes\Willow Tree Way SUDS Maintenance
Report.docx



Pasture
~_ 45,70 NOTES:
~_ 4564
~_ 1. ALL DIMENSIONS IN METRES UNLESS STATED OTHERWISE.
NG . 2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
~ - OTHER RELEVANT ARCHITECT'S AND ENGINEER'S
~ e . DRAWINGS AND SPECIFICATIONS.
T~ 3. THE SPECIFICATION FOR THE WORKS SHALL BE THE
~__ DEPARTMENT OF TRANSPORT SPECIFICATION FOR
~ . . HIGHWAY WORKS 1998 AND INCLUDING ALL SUBSEQUENT
RN . AMENDMENTS.
S 4. PIPE BEDDING FOR SEWERS SHALL BE AS FOLLOWS:
—_ g -D1/D2 WITH GRANULAR SURROUND WHERE COVER TO
T~ SOFFIT >1.2m UNDER CARRIAGEWAYS, AND >0.9m UNDER
~ 4478 VERGES, CLASS OF BEDDING - TYPE S: 14mm TO 5mm
~ 5z GRADED.
g -D3/D4 WITH CONCRETE SURROUND WHERE COVER TO
~ \ SOFFIT <1.2m UNDER CARRIAGEWAYS AND <0.9m UNDER
~— VERGES, CLASS OF BEDDING
~_ _ - TYPE Z; ST4 CONCRETE
“Fo, 6 5. ALL CONCRETE USED IN CONSTRUCTION OF MANHOLES
Z AND PIPE PROTECTION MUST BE SULPHATE RESISTING
o, UNLESS AGREED IN ADVANCE WITH UNDERTAKER.
I 6. FOR DETAILS OF MANHOLES REFER TO PBA STANDARD
~_ . DETAILS 31445/SD01 AND SD02.
~ \""'7——7”,,,
~_ 7. FOR DETAILS OF INSPECTION CHAMBERS REFER TO PBA
~_ \ STANDARD DETAILS SD03 - SD04.
g 8. FOR MANHOLE AND PIPE BEDDING TYPES REFER TO PBA
~__ STANDARD DETAILS SDO05.
~_ 9. ALL PIPES TO BE 100mm@, UNLESS STATED OTHERWISE.
IS . 10. ALL DRAINAGE AND SEWER PIPE TO BE 'SUPERSLEEVE'
. AND 'HEPSEAL' RESPECTIVELY, VITRIFIED CLAY TO BS65
~ @ WITH FLEXIBLE JOINTS. SEWER PIPES TO BE EXTRA
Pasture ™~ STRENGTH QUALITY.
~__ j 11. ALL DRAINAGE WORKS ARE TO COMMENCE AT THE
S OUTFALL AND WORK UPSTREAM.
s ™~ o 12. ALL ADOPTABLE DRAINAGE TO BE DESIGNED AND
* S CONSTRUCTED IN ACCORDANCE WITH 'SEWERS FOR
™~ ADOPTION (6th EDITION)'.
~~Open Space ( !
’ 13. ALL FINAL PRIVATE DRAINAGE CONNECTIONS TO BE
150mm@.
m 14. THE LOCATION AND LEVELS OF THE EXISTING MANHOLES
EXISTING CONNECTION(S) g T : S AND OUTFALLS ARE TO BE CONFIRMED ON SITE PRIOR TO
SEI;\IETI;ISII\I;CEB II\:/&%,VT'//\\I%JIE/TJCE“[T) 4&\ C\f/@ = e S — ™~ THE COMMENCEMENT OF THE WORKS.
E TOBE MANTANED AND %\ / , S 30 . 15. LEVELS AND LOCATIONS OF ALL DRAIN AND SEWER
_ & / N ] ~_ CROSSINGS ARE TO BE CHECKED ON SITE BEFORE
St 5% o | 57 % S .o N CONSTRUCTION.
2 4300 | | o st2tom . e i Open Space
o IL 43.312m (1509) I 1L 43.373 L 42,659 L L $27 4424 - 16. ALL DRAINAGE ARRANGEMENTS ARE TO BE CARRIED OUT
IL 42.650m (300 /& | 50mm Orifice 50mm Orifice 4 "cL 44.200m A : T HEADWALL g posture o TO THE SATISFACTION OF THE LOCAL AUTHORITY BUILDING
N 513 C IL 43.480m
\/@ | CL 44.300m IL 43.045m S Xy ) \ INSPECTOR ON SITE.
N) i L v
N \g? i IL 43.380m B 0 F20 e ~_ 17. GRADIENTS ARE INDICATED FOR HYDRAULIC PURPOSES
8 L 50mm_Orifice 1150075 oo s ~ ONLY AND SHOULD NOT BE USED FOR SETTING OUT.
Suzm S e\ X S R R R R ' : F o 44050m 3 . 2 18. FOR DETAILS ON REINSTATEMENT OF DRAIN AND DUCT
L 43.371m s T RIS "N~ Y THEI ALY S igson T g e S : ‘ 7.’7‘2‘3\ , CL 44.095m IL 43.492m ~__ TRENCHES IN CARRIAGEWAY AND FOOTWAYS REFER TO
ﬁ\ﬁauow — V1N N HEA A 27 s om ————— 0 44.300m;;;50%1,,,,,,,,,,,% o BT Y T omi - IL_42:67im 60mm Orjfice L PBA STANDARD DETAIL 31445/SD05.
\ ) I&spe?ion A ‘;‘ : [ e . F6.000 1:40.9 700'{';7 17‘]'3?00”‘ N RS ~EEZ44 200 S £ - Ff. oL 43.950m - 19. ALL PIPES ARE TO BE CONNECTED WITH LEVEL SOFFITS
;n\% ‘ CLGT4.§[:)Um ) . ,,\\O% — ;'W B N 2T L 43.430m F23 1,?50 1:150. 150mm . L 42.475m .°'\ UNLESS STATED OTHERWISE.
f;‘\% L 43580m H1 pyy ol Al I S g - - I T AR E— 4434725705#1“ % I(lj_L 4424321(()30@”;7 T o 2324 4175 : 4 9 \ S28 20. MANHOLE COVERS IN CARRIAGEWAY TO BE D400 GRADE.
o0 %‘3‘1 ' CL 44.250m 1§l g _ T U orifce S A oV y s saom 4 009 oL 43.900m % HEADWALL 8 s B125 IN FOOTWAY AND PEDESTRIAN AREAS.
/AN IL 43.700m [TIRT] /~ o S | RN P 401 100mmm N\y.7 00! \, F25 F26  50mm Orifice S L0 IL42.376m A ~
it it I Nl = = oo - T 1401 100mY| N\RTATNSSHS CL 44.100m 780002 5 Sy F27 n N R 21. NO PRIVATE SURFACE RUN OFF IS TO RUN ON TO THE
{ Ertent of o) Sec 0.2 ‘ o e s — QOCSCL AR1TOM . )| 43.550m 11401 1= S T R — i COb 44100m cL 43.850m \_ LN PROPOSED PUBLICLY MAINTAINABLE HIGHWAY AND VICE
Shallow Inspection Ram P I S N = 2 S < e PN I PSS : & IL 43’641',“, »—— X 100mm > F8.0 . — ————IL 43220m " Ng IL 43.393m r\Q}Q &\ VERSA
. Cromber N [PAEEER RIE ' \ I [ S e S0mm Joice] [ gt N\ 7 1] P800, ST | & Y s 50mm Orifice °"\ $31 HEADWALL o 22 FOR DETALS OF FILTER DRAIN SEE PBA STANDARD DETAL
-250m FA000 iz 180T - R OIS I o —— | : : 44""’/ 0 " o / , | } ONZNEUONONONT B — NON WSSV e R\ HEADWALL IL 42.600 '
IL 43.675m, | 1252 0602, o %j{” L 44.150m “u I A 1 / - ' REIT i IUPNININSS [ \ N\ IL 42.650m o SD010.
O oion mepeetn 00 L 43500 | I : : el [ ey | B S B N N S L\@J%’Q 23. AL 1508 PIPES IN CARRIAGEWAY TO BE VITRIFIED CLAY.
Sharber \ _ —_ R T < M e NI = VL == g NSO et | i (2ol “~ GABION MATTRESS 2 24. PIPES IN CARRIAGEWAY WITH < 1.2m COVER TO HAVE PIPE
O 44.300m 1L 437%0m N/ “ I o BN B = 1ONONININ O\ T B AN RIS o o, THEIEN N ~— HEADWALL/WER . PROTECTION. SEE PBA STANDARD DETAIL DRAWING SD017.
81 e T . | . | 25 04 AN - [l43.99 L iy N N
1L 43464m RN R \ Fi6 H / @ | b 2 5 SoSoNdie= it I o o NN e /0t o N . 25. HEADWALLS DISCHARGING INTO SWALE & DRAINAGE
N ’é* L. il wal | NONERENON T R . F7 " oL 43800m N — SN N7 AL S EADALL DITCHES ON SOUTHEASTERN BOUNDARY TO BE ALTHON
L\ . 410 ’ 32 / e J oo ) @ RN C i R Shallow Inspection | CL 43.875m IL 42.829m g SN e ) o S N S L 42.600m SWALE INLET HEADWALLS OR ALTHON H6C AS INDICATED
| Shallow spection | | : “ UnityB I B — VININY | \ Chamber IL_42,241m 130mm Orifice "\ 4000 —<2 =i YT T § 1504536 AR o\ ON PLAN OR EQUIVALENT APPROVED. REFER TO PBA
:© gil Chamber . : — ; IS 31 : \ (L 4000 : s, v/ A HEADWL doc A nes SR STANDARD DETAIL 31445/SD012 & 31445/SD013.
s <l CL 44.300m : J . | T — _ ] ol ol - v ) 382 PN . 7N 050\ \ - / Sy
: IL 43.900m ‘ OL 44.250m CA S| ’ | H B =R Substn | s ] : < ~ T JQN X PR o 26. TO BE READ IN CONJUNCTION WITH PBA DRAWING
= N SN 14 28 Il £3.427m "3 —_— . e G J Jo ofcrete | ol s 0 S ~ ) e fr‘fm N { HEADWALL “ HEADWALL BUILT MANHOLE SCHEDULE 31145/009.
T 1 SAASAA -E‘ 424625%[3? 7 N 2N ,31444’200[11 R 7 30 29 442 “ ::::::;;;;‘—; Qy '6\& /35 605 AL 43820mY e, T == T e AN _ s T K §L': 42/467m ::f)\ll'l_l:(gl-IIEXISTlNG ac‘ﬂeg:\:'/ﬁe\r‘:qﬂ_»‘ff - 27. FILTER DRAINS TO RUN INTO CONVENTIONAL PIPE SYSTEM
N ‘ SSASASASAL 43.455m CL 44.100mAASSIASIATSIAARD] fLeafl o i 11 \ 7 = '@‘:”g’@ . 7 IL #2157m 35843 600m f= - i ostl s a cu2/ )/ . AT 1:80.
{+ 43.62 | Y X T o > AV o | ‘ | A Shrub flonReg 3 S/ \ | . ~ ik heagA P of— 7
1\ | NG g o0mm Orfice JOIL 43.252m ASRLs | : Shallow Inspection a | N : 101> - IL 42.859m f P oL 43.570mAL A /[ Fa 28. ALL INSPECTION CHAMBERS DEPTHS TO INVERT TO BE
= CL 44150m 5 SATCS Chamber L. \‘ Va \ [T4907 150 CL 43.700m =1,130mm Orifice - @ET a5 * Il 41.908m 7 F 1 AN EXISTING T SDWALL—— , S A MINIMUM 600mm FOUL WATER AND 450mm SURFACE
S L o AT IL 43,359m S . |CLL4§46%%Om 5 t 2l L° Foul Inspection 4381 TRl 42.044m . 1150.7 150 S35 -89 22N WATER UNLESS SHOWN OTHERWISE.
g \ o 3960 ——4—% — .600m = 8 g / T~ v L/ ~ & /< Ly
: - BELE A8 Py ‘ N — » , oL hoeer W S 1 Termoc (L f3475m L A3400m Joe s 29. WHERE PIPE COVER IS LESS THAN MINIMUM PIPE
= g A 3 ,,|.\ ‘%% ST [ -~ ‘ e e v 670 7 agem N N u N R oo 3 e ) o ot T W e $ PROTECTION SHALL BE USED - REFER TO PBA STANDARD
B . < . S %) | NAS NINENONONONNNTIS Foul Inspectiono \ = F6 RSN 43038 e e TR /30 i gy S S Y S DETAIL SD-017.
| CL 44.200m B Mo S 5%54:80.0 sl GIE 2 % \ ¢ %’ EE4 43.850 "%" ."\’\" 42.380m Chamber CL 43.650m o 43 650m 50mm Or%ce S37 S ASST_Kerb L T~ 7% 4 4T ¢SS )" i .
| IL 43.570m 100 {=0N 2 x SAINCL 43.850my S5 AT 2100060365459 IL 42.683m o Lp ke \ 500 5 L ] / 30. FILTER CHAMBERS TO BE 450mm DEEP FROM FINISHED
3 4 1l P NOS QNERER 50,0 SAIRIRY , CL 43.770m IL 42.900m CL 43.800m — 0 : o
o | — " I & CL 44.150m X Sy e S 2 0o I i - L 43125m X La3osom © © i g ~./ LEVEL. INVERT OF CHAMBER TO BE 50mm ABOVE TANKING
\ o & L 434%6m 2750, N A EERL Q | A T 520 ) ~~ S| 43.650m 50mm Orifice : : S K OF SUB BASE. REFER TO PBA STANDARD DETAIL SD-015.
2.0M High | 2 . < | O R i i e | A 80H | 9 X ) P . -~ , / 4 . ;
g B L 44.200m ONCY . |f.'§‘ =~ IL?\ -7 E1 42 70m SRS L s27aom N\ X s oraning 7 A . | 31. HOUSE TYPES A & B TO HAVE CAPPED FLOOR GULLIES
g L 43.600m . , 8 ot " 4 | | "Fo5 ‘§ Ny Sl 7 825,00, il Chomber = A A WITH OWN DRAINAGE CONNECTION FOR FUTURE LIFETIME
S ) | S4 ‘oL 44.150m A N, \ L 43.850m e} — \ 80,0 j5m 507y e | OL 43.650m=fi2/s  CL 43.650m I N\ : R —— NEW TYPE 2 FOUL WATER HOMES USE
2 3.6 —— Spe | CL 44.250m7 " /o CL 43.900m [N e L 43.979m oo 0 ' 772 I L 42.258m L 43.000m B , (O w43 SN IR /" MANHOLE ON EXISTING :
g Ash to -\ 4.‘ #4747(:'- 44.200m 2 IL 42.796m NGV m IL 43.429m Ramp UP_ASH MH N 318 Foul Inspection K} : ] : e\ | XA o s . EXISTING SW MANHOLE 20 N&H/ 17 Y ADOPTED 1750
tained l‘ & L See | 000 1L 43.509m TSI @y ST A o Lol = Chamber 0% S Ny (WL / ~ g 20 T ) S22 HEADWALL Existing English REPLACED WITH 1500 x 975mm’ < RY Y s FOULWATER SENER
weof ) p— CL 44.200m7 e ® / TRl CL 43.700m . Oak tree to be TYPE 4 BRICK MANHOLE ( 23 / Tl
| R/ - : 5 : S O L 42.560m | 7 e S / F75 ~ o~
: — IL_43.650 " / ,, N i
| Shallow Inspection PONPA TASKY S 5 WL\ \ L7 18 < 50mm Orifice retained EXISTING DITCH ~ , /" cL 43.390m S
Chamber ool ¢ ) SR S Foul Inspection_ Ol — R R VN L / & %8 RETAINED Shrub Planting A 4 623m Ny
CL 44.200m R NS Chamber SIS [ JFi2.008 2 ‘ / O s O e S ace s/of 1
| 1L 43.590m ) s WK CL 44.200m .8 s47 01500 1stmm / p p | .
o v ) E s IL, 43,700m F3i I(iL 4433'3%?1'1“ \ /o YA Ee PR S A EXISTING HEADWALL
o " 8 (33 R SN 3 CL 43.850m S — R ) : 2 REPLACED BY 2NO.y
| Watli Thvel = = 50mm Orifice™— \[F62 YAV heCL 43.550m ~ ‘ T
\ Jund \2eh2=43.1 af| S S I(|3_L44§4.8§%Cr)nm :2 ;7 o E IL 43.343m mm Orifice L 43 550m AT KA 42 482, Sod / Nl / 3750 PIPES.
3 / xS y i L | [ | , p N A Y /
. N — Gl 1 oy e L
. m y A39 o 4 = 24 ) > 3 m 5 \ ol u
S ::6_)_“ @, “ i o / }r,i *?"s‘)" 7//// (g-‘a_ *Q Wt p> B A ;% L 4'3000m [ \! G b / / Headwall { A Y/ / N A
B B I == / \‘53‘ - B _ SN N \ 09 /L@ o " CL 43.500m S VAR ss o Bramiey) N
:-:‘ ) y 35 \ \ F'] g ek //,,,,/ _ _ ‘\ \\\ % N \{' \O / ,// (&) ) / armac A / B 4 - // J
[ | \ i e / / e e oW \i\\\ // Init 4 /, Q / .
L7/ o e oL 44.200m J) \jo : ns ‘ 5L \\ wer |/ 06 @ (S
‘ \g \\i\ / 5 , p IL 43650m - /,‘é l§v82 eSS % ) 4 S g N Cugts / gg:r? @ 4)71: 45‘—2’; 3 k CL 43.700m / )
s | [ S A do e D|ZCL 44.200m s Bt / 519" PN § L # ] 42.700m oK O #3370m \‘
| {-OUTFALL HEADWALL = L Sl 4284 L B CL 43.950m NOSOS I L : CL 43.580m Ll /L 42:540m, J
HEACWALL OL 44.000m sy s Sy IL 43195m <\ o 38 . AL 42.756m > H A 3 o 43700m
a1 ) IL 43150m P e (1O Foul Inspection > . 4 ~— / :
CL 44.050ml/ S i L — /i Sl p .k CL 43.700m NN\ ~—_// Foul Inspection IL 43.000m
— > Chamber /-1 F35 IL 42.975m / / O o P60 Z Chamber . w07 05 /
CL 43.700m3 \f S CL 43.700m : . ' Fa1 JL 423740 LOEATICL. 43.550m 758 CL 43.600m 3 Y < JF78
IL 43.250m .S IL 43.150m =1L 43.089m (1L 43.031m _1CL 43.600m/ 1L 42.588m $ SLCL 43.700mN 2 a3 000m S fep ] o / CL 43.700m |
PROPOSED DRAINAGE IL 42.870m ﬁ — ° o O N \'?\ N / 2. S X4 R X/ 1L 42.950m ,’ Shallow Inspection 7/ 2 IL 43.000m g
DITCH GRADED TO TYPE 2 MANHOLE WITH L S N\ /F10.001 F10.0 ESRYS Qes o1 R ONON / X Chomber & 7] pligo ,
OUTFALL HEADWALL NON-RETURN VALVE F3y 163‘10 1800 e = QRS J9 7 ﬁL;?g%%?;n L 43.700m ] $oTH L 43.700m s
A m_ , 100mm e CIEREY O NNA S AT 0 g Y . o L - S8
4500 SURFACE WATER CL 43.830m an\ | 1201 ) CL #3020m 3 & -"§° Vo & ‘ = o 00 : ™~ S o Lt 43’250,m SIS IL 43,090 7 %4 1oy b/ FCL 43.390m Aray 526 S
IL 43.078m WY 9.005 IL 43.054m N S ( A, 80- / / 3 S N O SFS IL 42.956m / } y
SEWER TO MAINTAIN 2 / . N PN 3 I /, 9 Y/ N . /7 A T
O\ NG :150.0 90mm_Orifice S - 04 0 & 50mm Orifice @ CL 43.380m" 23 N e
EXISTING CONNECTION SO ( .004 150mm " RSN ZS ' [ T L AN L 42.569m oYY e
FROM ADJOINING SITE K RN $25.003 :80.0 100 / F42 B [ LI 8 P s S
NN RPN 817 T: 583 450mms "J,548 Y 3 CL 43.640m R v , Join Ol Ef243 550 §-CL 43.450m 2/ /N /
QL RERARAXARARAY 25 AL 43.780m IL_42,630m < & .o 650m IL_42.358m |
oW ST T/ &CL 43.800m > YN : NpS= 2 a A ' Sl 2
EXISTING DRAINAGE DITCH N \w/@& 1L 42.855m QAL 43.165m (L .o F55 2005 oIS = 5 A0 ONE C ‘ L 42.950m | XS fo i P R e il v
RETAINED AND REGRADED s 10 < Yoo PO 70mm Orifice | : CL 43.700m$757:150. 50 A D C CL 43.700m F57 RS L8 00 EH T ST [ "L 7 s
TO OUTFALL HEADWALL 2 N Zaile™ X 7 4 ' IL 42.728 518 22D SFD KAl 42650m CL 43.700m 10 B R v~y \ .
SN O 5y | S50 CL 43600m2 %) YR% q 5o o /3 ~ / 7 X
ade N\ NI NCL 43.650m N ;30 F53 S L 42773m 43 \ 2SO N il 3 S 03 \ o s 5ot <
icti R AN 43.100m 7/° . T CL 43.650 ny Y QLY S : LS ’
DRAINAGE KEY Existing Ash YN B5.000m RNSAAT D0 N —— i 42.798m. 8/3 e N R ‘ SN Hep S ST 42.189m g , /75 Oaklands
trees to be NN NSRS OO 6.000  /AN%.” XL A o = i /0775 + 2 84 : O S ( v/ p¥ 0 & )
tained AN "Wis6 / o R s f AN /0L 43.650m : , QQ/: © - EXISTNG DITCH TO
— —— —— —— PROPOSED SURFACE WATER SEWER 3 retaine - 4 00mm J 5;7‘9-0'? 7 25443 o AN 7 J @ Vi @? I : AR EE\I SEBI;LSAgEIDP\éVgH
o  PROPOSED SURFACE WATER /e % i) Ik 42781m B\ 5 ] D /=77 Fee CL 43.415m |
INSPECTION CHAMBER 33HEADWALL e /1159 ’ \ S . 1\1\ o /i EL4239%%0m IL 42.018m
. s \ " S p X § .900m
o PROPOSED SURFACE WATER MANHOLE Existing London O 43650m USRI F49 A < O s 1 K ,,»’E)L(ISI?;’?QSEADWALL
Plane trees to IL 43.100m O L 45, 8o0mey N 43650 4o — g © 1L 42612m C4 | NON-RETURN VALVE ADDED TO MANHOLE S1. DP [12.01.15| LAD
O EXISTING ADOPTED HIGHWAY SURFACE be retained , / ~IL 42.961m N - (7552 Inspection chamber added to rear garden of plot 37with connection
WATER MANHOLE EX'ST'NSODNR,:\E'E?%EN Eggﬂ / / 3, NS NPT N g / [es & \ﬁ&‘?%%?{}” , €3 Jto filter drain removed.Manhole S41 pipe size revised to 225@. DP |07.01.15] LAD
5 1:9.0 27 7 A, “ (AL 43.600 T s ). [
—— - —— - —— PROPOSED FOUL WATER SEWER OFF:SITE RETAINED / @ T v R NN QSN Existing Purole \ I 42500 S0 Orfcel NG NEW TYPE 2 C2 | 3000 PERFORATED SWALE PIPE ADDED. KEY AMENDED. | DP [14.12.15| LAD
) 00’77,;9 » /;. NoN T ” J p e TN =L . F8g8 I N SSL/CL 43.400m LT - ' g & :LAQ';?&IEBEZC;’;‘Q GABION MATTRESS] HEADWALL ADDED. DRAINAGE DITCH HEADWALLS ADDED TO DRAINAGE DITCH ADJOINING
PROPOSED FOUL WATER INSPECTION o /| 7 )30' CL 43.650m >/ Y/ Maple tree to P S CL 43.600m [5552 7 TEIL 41.878m 17 525 & § < C1 [PLOTS 18-20 & 34. HEADWALLS OMITTED AND DIRECT CONNECTIONS TO SWALE PIPE ADDED FROM MANHOLES JW (28.10.15| LAD
e D -F13.000 417,79 . = . 100, \ 7 CL 43.300m /5 /& / /-SURFACE WATER $6,87,511 & S40. LEVELS ADDED TO SECTION A-A . ISSUED FOR CONSTRUCTION.
CHAMBER e 0007/7-;? JLgzorem SN/ be retained S 42.900m 1 0 G ¥ oS &/ / SeweR
100mm U NIgUEvSIS IR U AN T7 | SWALE SECTION ADDED. DP [11.09.15| LAD
@  PROPOSED FOUL WATER MANHOLE 1{ "/ [ _\= o1 W 5 N Y o> /o
ads SRt CL 43.400 / /@ :
/NS 25 Y Y 41 740 T6 | SITE BOUNDARY REMOVED AS REQUESTED BY BELLWAY. DP [04.09.15| LAD
150mm@ PROPOSED PIPE SIZE Fi0 /4 \ / it UPDATED SITE LAYOUT WITH LATEST ARCHITECTS PLAN. AMENDED PRIVATE DRAINAGE CONNECTIONS AS
X CL 43.650m 7 CL 43.680m TS | PER MANORHOUSE ARCHITECTS COMMENTS. ' DP ]03.09.15| LAD
° PROPOSED SURFACE WATER FILTER / /SIL 43100m IL 43.125m
b A .7 =/ DRAINAGE DITCH ADDED TO SOUTH EASTERN BOUNDARY ADJACENT TO THE GARDEN OF PLOT 35 WITH
CHAMBER " yap XS SHLS oy T4 | HEADWALL CONNECTION TO 4500 SURFACE WATER. HEADWALL DEFINITIONS UPDATED KEY REVISED. DP (06.07.15( LAD
Inspectior / R AN SN 4500 SURFACE WATER SEWER RUN ADDED FROM EXISTING DITCH ADJACENT TO PLOT 19 TO DISCHARGE INTO
o EXISTING ADOPTED FOUL WATER ° gﬁg:n%é,?n / N STIID)(I)T’ET%E%CI;\’\/IV'\IIEE{CJ?II\TGTO T3 |EXISTING DITCH ADJACENT TO PLOT 7. HEADWALL INVERT LEVELS TO SWALE RAISED. FOUL & SURFACE WATER DP (29.06.15| LAD
MANHOLE . oL 43.800m "/ Gate O rc ha""dﬁ EXISTING 1000 DRAINAGE COVER LEVELS REVISED TO SUIT REVISED ROAD LEVELS. NOTES REVISED. MH NUMBERS REVISED.
SURFACE WATER DRAINAGE TO REAR OF PLOTS & HEAD WALL DEFINITIONS UPDATED. SURFACE WATER RUNS TO
_________ EXISTING ADOPTED FOUL WATER SEWER /"T 43.227m h aCEXISTINé;L 'iéN2|-|7%l}rE]2 / FOUL WATER SEWER T2 THE REAR OF PLOTS 13 - 18 CONNECT TO 4508 SEWER. 6009 PIPE REPLACED WITH CULVERT. NOTES REVISED. bP 30.10.14| LAD
ouse IL 42.740m" / o
_________ GRANULAR FILTER DRAIN WITH Green AC res ;‘ e o Holy Tree C§at:ag Mark| Revision Drawn Date Chkd
PERFORATED PIPE SCALING NOTE: Do not scale from this drawing. If in doubt, ask.
‘/ 1 UTILITIES NOTE: The position of any existing public or private sewers, utility services, plant or apparatus shown on this
@H/ PROPOSED ALTHON SWALE INLET | ‘ tht le drawing is believed to be correct, but no warranty to this is expressed or implied. Other such plant or apparatus may also
HEADWALL OR EQUIVALENT APPROVED \ | be present but not shown. The Contractor is therefore advised to undertake his own investigation where the presence of
REFER TO DRAWING 31445/SD013 | S ‘ H ad don any existing sewers, services, plant or apparatus may affect his operations.
g Drawing Issue Status
H6C,  PROPOSED ALTHON H6C HEADWALL OR
e, ‘ \
EQUIVALENT APPROVED REFER TO The CONSTRUCTION
DRAWING 31445/SD012 \ New
Existing Willow trees
§ Wit ow trees | WILLOW TREE WAY, SWALLOWEFIELD
DHW,  PROPOSED DRAINAGE DITCH HEADWALL to be retained — | House
REFER TODRAVIG 34455002 | PROPOSED FOUL & SURFACE WATER
—————— EXISTING HIGHWAY ADOPTED SURFACE
WATER SEWER DRAINAGE LAYOUT
72,7777,/ 1m WIDE LOWER TRENCH TO SUB-BASE 44,275 44,400
GRADED AT 1 IN 500 TO OUTFALL K
I 150mm THICK CONCRETE "DAM' WITHIN M /N[\ Client
NO-FINES SUB BASE 13 g Wt
LOCAL SUB-BASE FORMATION GRADED : A3
TO MINIMUM 1 IN 500 FALL TO POROUS — E— -~
PAVEMENT FLOW CONTROL o
— —] 450 TYPE 3 CONCRETE FLOW CONTROL %Q ——
CHAMBER WITH ORIFICE OUTLET. Z Charlton ——
OUTLET PIPE BE PERFORATED WHEN = PERFORATED Date of 1st Issue Drawn b pete rbrett
[S)ISCHAgGING DIRECTLY INTO <4 300mm@ House 08.10.14 y MM
UB-BASE. FILTER DRAIN e Offices throughout
AO Scale Checked by the UK and Europe
PROPOSED PERMEABLE PAVING O ld 1:250 LD www.peterbrett.com
SECT'ON A - A Drawing Number Revision © Peter Brett Associates LLP
3000 PERFORATED SWALE PIPE COttage READING
SCALE 1:20 3 1445/003 C4 Tel: 0118 950 0761

File Location: j:\31445 swallowfield street\cad\dwgs\31445_003!c1!proposed foul & surface water drainage.dwg




SUDS Management Plan
Willow Tree Way, Swallowfield peterborett

Appendix B Micro Drainage Calculations

J:\31445 Swallowfield Street\Reports & Technical
Notes\Willow Tree Way SUDS Maintenance
Report.docx



Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 Add Flow / Climate Change (%) 0
M5-60 (mm) 18.300 Minimum Backdrop Height (m) 1.500
Ratio R 0.400 Maximum Backdrop Height (m) 1.700
Maximum Rainfall (mm/hr) 200 Min Design Depth for Opt imisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for A uto Design only (m/s) 1.00
Foul Sewage (I/s’/ha) 0.000 Min Slope for Optimisation (2:X) 500
Volumetric Runoff Coeff.  0.750

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length Fall  Slope I.Area T.E. Base k HYD DIA Auto

(m) (m) (1:X) (ha) (mins)  Flow (I/s) (mm) SECT (mm) Design

S1.000 10.546 0.026 410.0 0.187 4.00 0.0 0.600 o] 450 8
S1.001 10.602 0.026 407.8 0.000 0.00 0.0 0.600 o 450 &
S1.002 9.054 0.022 411.5 0.000 0.00 0.0 0.600 o] 450 8
S1.003 24.403 0.060 406.7 0.000 0.00 0.0 0.600 o 450 &
S1.004 29.008 0.071 408.6 0.000 0.00 0.0 0.600 o] 450 (]
S2.000 14.024 0.093 150.8 0.000 4.00 0.0 0.600 o] 150 (]
S2.001 8.842 0.059 149.9 0.002 0.00 0.0 0.600 0 150 &
S2.002 2.250 0.015 150.0 0.000 0.00 0.0 0.600 o] 150 8
S2.003 5.902 0.000 0.0 0.000 0.00 0.0 1.500 u -1 &
S2.004 6.167 0.000 0.0 0.000 0.00 0.0 1.500 U -1 8

Network Results Table

PN Rain T.C. US/IL = l.Area = Base Foul Add Flow Vel Cap Flow
(mm/hr)  (mins) (m) (ha) Flow (I/s) (I/s) (I/s) (m/s) (I/s) (I/s)

S1.000 69.16 4.18 42.870 0.187 0.0 0.0 0.0 1.00 158.7 351
S1.001 68.04  4.35 42.844 0.187 0.0 0.0 0.0 1.00 159.1 35.1
S1.002 67.12  4.50 42.818 0.187 0.0 0.0 0.0 1.00 1584 351
S$1.003 64.78  4.91 42.796 0.187 0.0 0.0 0.0 1.00 159.3 35.1
S1.004 62.22 5.39 42.736 0.187 0.0 0.0 0.0 1.00 159.0 351
S2.000 68.45 4.29 43.464 0.000 0.0 0.0 0.0 082 144 0.0
S2.001 67.34  4.47 43.371 0.002 0.0 0.0 0.0 082 145 03
S2.002 67.07 451 43.312 0.002 0.0 0.0 0.0 082 145 03
S2.003 64.68  4.93 42.650 0.002 0.0 0.0 0.0 0.24 4636 0.3
S2.004 62.38 5.36 42.650 0.002 0.0 0.0 0.0 0.24 4636 0.3
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Micro Drainage

Network 2015.1

PN Length Fall

(m) (m)

S$2.005 4.878 0.000

S§3.000 17.671 0.088

S4.000 9.913 0.120

S§5.000 10.031 0.020
S3.001

S$3.002

20.726
16.525

0.042
0.033

S$6.000
$6.001

2.484
6.066

0.005
0.240

S3.003
S3.004

3.298
2.271

0.007
0.005

$2.006 13.151 0.000

S$1.005 57.275 0.000

S7.000 2.426 0.025

PN T.C.

(mins)

Rain
(mm/hr)

$2.005 60.70 5.71

S3.000 68.24 4.32

$4.000 69.55 4.11

S5.000 68.43 4.29
S3.001

$3.002

64.76
62.22

4.91
5.39

$6.000
S6.001

69.84
69.58

4.07
4.11

S3.003
S$3.004

61.75
61.43

5.49
5.55

$2.006 56.63 6.63

$1.005 44.34 10.67

S$7.000 70.11  4.03

Network Design Table for Storm

Slope l.Area T.E. Base

(2:X) (ha) (mins)  Flow (I/s)

0.0 0.000 0.00 0.0 1.500
200.8 0.057  4.00 0.0 0.600
82.6 0.023 4.00 0.0 0.600
501.6 0.009 4.00 0.0 0.600
4935 0.028 0.00 0.0 0.600
507.1 0.023 0.00 0.0 0.600
500.0 0.019 4.00 0.0 0.600
253 0.000 0.00 0.0 0.600
500.0 0.023 0.00 0.0 0.600
500.0 0.000 0.00 0.0 0.600

0.0 0.000 0.00 0.0 1.500

0.0 0.000 0.00 0.0 1.500
97.0 0.027 4.00 0.0 0.600

Network Results Table

US/IL = l.Area = Base Foul

(m) (ha) Flow (I/s) (I/s)
42.650 0.002 0.0 0.0
43.575 0.057 0.0 0.0
43.575 0.023 0.0 0.0
43.475 0.009 0.0 0.0
43.455 0.117 0.0 0.0
43.413 0.140 0.0 0.0
43.625 0.019 0.0 0.0
43.620 0.019 0.0 0.0
43.380 0.183 0.0 0.0
43.373 0.183 0.0 0.0
42.650 0.184 0.0 0.0
42.650 0.372 0.0 0.0
43.775 0.027 0.0 0.0

k HYD DIA  Auto

(mm) SECT (mm) Design
U S
0 225 @

0 225 @
0 225 @
0 225 @
o 225 &
o} 225 &
0 225 @
0 225 @
o} 225 &
U -1 &
U -1 &
o 225 &

Add Flow Vel Cap Flow
(I1s) (m/is)  (Ifs) (I1s)
0.0 0.24 4636 0.3
0.0 092 365 105
0.0 144 572 43
0.0 0.58 229 17
0.0 058 231 205
0.0 0.57 22.8« 23.6
0.0 058 230 37
0.0 2.61 103.8 3.7
0.0 0.58 23.0« 30.6
0.0 0.58 23.0« 30.6
0.0 0.24 463.6 30.6
0.0 0.24 463.6 44.6
0.0 133 528 52
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Micro Drainage

Network 2015.1

Network Design Table for Storm

PN Length Fall Slope l.Area T.E. Base
(m) (m)  (1:X) (ha)  (mins)  Flow (I/s)
S7.001 5.626 0.100 56.3 0.000 0.00 0.0 0.600
S7.002 14.409 0.100 144.1 0.016 0.00 0.0 0.600
S8.000 1.589 0.003 500.0 0.014 4.00 0.0 0.600
S8.001 5.040 0.117 43.1 0.000 0.00 0.0 0.600
S7.003 9.500 0.050 190.0 0.013 0.00 0.0 0.600
S9.000 1.971 0.004 500.0 0.030 4.00 0.0 0.600
S9.001 7.180 0.141 50.9 0.000 0.00 0.0 0.600
S7.004 3.902 0.008 500.0 0.019 0.00 0.0 0.600
S7.005 2.174 0.004 543.5 0.000 0.00 0.0 0.600
S1.006 32.985 0.000 0.0 0.000 0.00 0.0 1.500
S1.007 12.647 0.000 0.0 0.000 0.00 0.0 1.500
S1.008 10.426 0.000 0.0 0.000 0.00 0.0 1.500
S10.000 2.256 0.005 500.0 0.022  4.00 0.0 0.600
S10.001 7.246 0.165 43.8 0.000 0.00 0.0 0.600
S10.002 23.042 0.075 307.2 0.000 0.00 0.0 0.600
S10.003 3.459 0.007 500.0 0.032 0.00 0.0 0.600
Network Results Table
PN Rain T.C. US/IL = l.Area = Base Foul
(mm/hr)  (mins) (m) (ha) Flow (I/s) (I/s)
S7.001 69.75 4.08 43.750 0.027 0.0 0.0
S7.002 6834 431 43.650 0.043 0.0 0.0
S8.000 70.01  4.05 43.670 0.014 0.0 0.0
S8.001 69.73 4.09 43.667 0.014 0.0 0.0
S7.003 67.31 4.47 43.550 0.070 0.0 0.0
S9.000 69.93 4.06 43.645 0.030 0.0 0.0
S9.001 69.51 4.12 43.641 0.030 0.0 0.0
S7.004 66.64 459 43.500 0.119 0.0 0.0
S7.005 66.14 4.67 43.492 0.119 0.0 0.0
S1.006 39.74 12.99 42.650 0.491 0.0 0.0
S1.007 38.25 13.88 42.650 0.491 0.0 0.0
S1.008 37.12 1461 42.650 0.491 0.0 0.0
S10.000 69.88 4.07 43.645 0.022 0.0 0.0
S10.001 69.48 4.13 43.640 0.022 0.0 0.0
S10.002 66.29 4.64 43.475 0.022 0.0 0.0
S10.003 65.71 4.74 43.400 0.054 0.0 0.0

k HYD DIA  Auto
(mm) SECT (mm) Design

0 225 @

o 225 -]

o} 225 -]

0 225 @

0 225 @

0 225 @

o 225 &

o} 225 &

o} 150 &

u S

U -1 &

u S

0 225 @

o} 225 &

o 225 @

o 225 &
Add Flow Vel Cap Flow
(I1s) (m/is)  (Ifs) (I1s)

00 175 695 52

0.0 1.09 432 8.0

0.0 0.58 23.0 2.7

0.0 200 794 27

0.0 095 376 127

0.0 058 230 57

0.0 184 731 57

0.0 0.58 23.0 216

0.0 0.42 75« 216

0.0 0.24 463.6 529

0.0 0.24 463.6 529

0.0 0.24 463.6 529

0.0 058 230 4.1

0.0 198 788 41

0.0 074 294 41

0.0 058 230 96
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Micro Drainage

Network 2015.1

Network Design Table for Storm

PN Length Fall Slope l.Area T.E. Base
(m) (m) (1:X) (ha) (mins)  Flow (I/s)
S10.004 2.217 0.004 500.0 0.000 0.00 0.0 0.600
S1.009 13.804 0.000 0.0 0.000 0.00 0.0 1.500
S11.000 5.109 0.150 34.1 0.036  4.00 0.0 0.600
S11.001 18.262 0.037 493.6 0.002 0.00 0.0 0.600
S11.002 12.903 0.113 114.2 0.041  0.00 0.0 0.600
S11.003 4.844 0.010 500.0 0.016 0.00 0.0 0.600
S11.004 11.048 0.084 131.4 0.000 0.00 0.0 0.600
S12.000 15.312 0.031 500.0 0.032  4.00 0.0 0.600
S12.001 6.579 0.013 500.0 0.005 0.00 0.0 0.600
S13.000 4.223 0.008 500.0 0.025 4.00 0.0 0.600
S13.001 7.020 0.085 82.3 0.000 0.00 0.0 0.600
S11.005 13.852 0.028 500.1 0.000 0.00 0.0 0.600
S11.006 9.753 0.024 401.9 0.029 0.00 0.0 0.600
S14.000 5.800 0.012 500.0 0.008 4.00 0.0 0.600
S14.001 9.159 0.067 136.3 0.003  0.00 0.0 0.600
Network Results Table
PN Rain T.C. US/IL = l.Area = Base Foul
(mm/hr)  (mins) (m) (ha) Flow (I/s) (I/s)
S10.004 65.35 4.81 43.393 0.054 0.0 0.0
S1.009 35.74 15.59 42.650 0.545 0.0 0.0
S11.000 70.06 4.04 43.475 0.036 0.0 0.0
S11.001 66.78  4.56 43.325 0.038 0.0 0.0
S11.002 65.75 4.74 43.288 0.078 0.0 0.0
S11.003 64.97 4.88 43.175 0.094 0.0 0.0
S11.004 64.08 5.04 43.165 0.094 0.0 0.0
S12.000 67.50 4.44 43.125 0.032 0.0 0.0
S12.001 66.37  4.63 43.094 0.037 0.0 0.0
S13.000 69.51 4.12 43.175 0.025 0.0 0.0
S13.001 68.98 4.20 43.167 0.025 0.0 0.0
S11.005 62.01 5.44 43.081 0.157 0.0 0.0
S11.006 60.78  5.69 43.054 0.186 0.0 0.0
S14.000 69.21  4.17 43.125 0.008 0.0 0.0
S14.001 68.35 4.30 43.113 0.011 0.0 0.0

k HYD DIA  Auto
(mm) SECT (mm) Design

0 225 @

u -1 @

0 225 @

o} 225 -]

0 225 @

o 225 -]

0 225 @

0 225 @

o 225 &

o 225 &

0 225 @

0 225 @

o 225 &

o 225 &

0 225 @
Add Flow Vel Cap Flow
(I1s) (m/is)  (Ifs) (I1s)

0.0 058 230 96

0.0 0.24 463.6 529

0.0 225 894 6.8

0.0 058 231 6.8

0.0 122 486 139

0.0 0.58 23.0 16.6

0.0 1.14 453 16.6

0.0 058 230 5.8

0.0 0.58 23.0 6.7

0.0 058 230 47

0.0 144 574 A7

0.0 0.58 23.0« 26.3

0.0 0.65 25.7« 30.6

0.0 0.58 23.0 14

0.0 112 445 20
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Micro Drainage

Network 2015.1

Network Design Table for Storm

PN Length Fall Slope l.Area T.E. Base
(m) (m) (1:X) (ha) (mins)  Flow (I/s)
S15.000 7.459 0.015 500.0 0.010 4.00 0.0 0.600
S15.001 6.943 0.014 500.0 0.012 0.00 0.0 0.600
S14.002 8.473 0.017 500.0 0.000 0.00 0.0 0.600
S11.007 5.957 0.008 734.1 0.030 0.00 0.0 0.600
S11.008 9.515 0.023 405.5 0.000 0.00 0.0 0.600
S11.009 13.512 0.027 500.0 0.000 0.00 0.0 0.600
S16.000 5.283 0.304 17.4 0.016 4.00 0.0 0.600
S11.010 18.780 0.038 500.0 0.000 0.00 0.0 0.600
S11.011 7.824 0.016 500.0 0.040 0.00 0.0 0.600
S11.012 3.197 0.013 242.2 0.000 0.00 0.0 0.600
S11.013 2.127 0.009 242.2 0.000 0.00 0.0 0.600
S1.010 7.227 0.000 0.0 0.000 0.00 0.0 1.500
S1.011 10.780 0.000 0.0 0.000 0.00 0.0 1.500
S1.012 9.874 0.000 0.0 0.000 0.00 0.0 1.500
S17.000 8.635 0.017 500.0 0.023  4.00 0.0 0.600
S17.001 4.931 0.336 14.7 0.007 0.00 0.0 0.600
Network Results Table
PN Rain T.C. US/IL = l.Area = Base Foul
(mm/hr)  (mins) (m) (ha) Flow (I/s) (I/s)
S15.000 68.91 4.22 43.075 0.010 0.0 0.0
S15.001 67.66  4.42 43.060 0.022 0.0 0.0
S14.002 66.20 4.66 43.046 0.033 0.0 0.0
S11.007 59.80 5.90 43.029 0.249 0.0 0.0
S11.008 58.69 6.14 43.021 0.249 0.0 0.0
S11.009 57.03 6.53 42.998 0.249 0.0 0.0
S16.000 70.13  4.03 43.275 0.016 0.0 0.0
S11.010 5490 7.08 42971 0.265 0.0 0.0
S11.011 54.06 7.30 42.933 0.305 0.0 0.0
S11.012 53.87  7.35 42.842 0.305 00 00
S11.013 53.74 7.39 42.829 0.305 0.0 0.0
S1.010 35.06 16.09 42.650 0.850 0.0 0.0
S1.011 34.10 16.85 42.650 0.850 0.0 0.0
S1.012 33.28 17.55 42.650 0.850 0.0 0.0
S17.000 68.69 4.25 43.255 0.023 0.0 0.0
S17.001 68.54  4.27 43.238 0.029 0.0 0.0

Flow
(I/s)

1.9
4.1

5.9
40.4
40.4
40.4
3.0

40.4
44.7

80.7
80.7
80.7

4.2

k HYD DIA  Auto
(mm) SECT (mm) Design
0 225 @
o 225 -]
o 225 -]
o 225 -]
0 225 @
o} 225 -]
o} 225 &
o} 225 &
0 225 @
o 300 o
o 300 o
u S
U -1 &
u S
0 225 @
o} 225 &
Add Flow Vel Cap
(I1s) (m/is)  (Ifs)
0.0 0.58 23.0
0.0 0.58 23.0
0.0 0.58 23.0
0.0 0.48 18.9«
0.0 0.64 25.6«
0.0 0.58 23.0«
0.0 3.16 1255
0.0 0.58 23.0«
0.0 0.58 23.0«
00 1.01 711 447
0.0 1.01 711 447
0.0 0.24 463.6
0.0 0.24 463.6
0.0 0.24 463.6
0.0 0.58 23.0
0.0 343 136.5

55
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PN

$§17.002
S$17.003

S1.013
S1.014
S1.015
S1.016
$18.000
$19.000

$18.001
$18.002

S1.017
$1.018

$20.000

S1.019
S$1.020

PN
S$17.002
$17.003

$1.013
S1.014
S$1.015
S1.016
$18.000
$19.000

$18.001
$18.002

S$1.017
S1.018

$20.000

S1.019
$1.020

Length Fall

(m)

Rain
(mm/hr)

64.89
63.68

32.53
32.49
32.00
31.65
68.67
68.18

66.59
66.47

30.97
29.45

69.98

29.44
29.21

(m)

21.400 0.043
7.698 0.015

9.520 0.000
3.906 0.050
13.552 0.000
10.018 0.000
20.606 0.223
11.438 0.023

9.239 0.019
3.501 0.158

6.105 0.000
12.876 0.001

13.218 0.203

2.424 0.037
17.557 0.030

T.C.
(mins)

4.89
511

18.22
18.25
18.71
19.04
4.25
4.33

4.59
4.61

19.73
21.38

4.05

21.39
21.66

Network Design Table for Storm

Slope |.Area T.E. Base k
(2:X) (ha) (mins)  Flow (I/s) (mm)
500.0 0.000 0.00 0.0 0.600 o]
500.0 0.025 0.00 0.0 0.600 o]
0.0 0.000 0.00 0.0 1.500 U
78.1 0.000 0.00 0.0 0.600 o]
0.0 0.000 0.00 0.0 0.600 V
0.0 0.000 0.00 0.0 0.600 v
92.4 0.000 4.00 0.0 0.600 o]
500.0 0.000 4.00 0.0 0.600 o]
485.6 0.049 0.00 0.0 0.600 o]
22.2 0.000 0.00 0.0 0.600 0
0.0 0.000 0.00 0.0 0.600 0
12876.4 0.000 0.00 0.0 0.600 o)
65.0 0.000 4.00 0.0 0.600 V
65.5 0.000 0.00 0.0 0.600 V
585.2 0.000 0.00 0.0 0.600 U
Network Results Table
US/IL = lL.Area T Base Foul Add Flow
(m) (ha) Flow (I/s) (I/s) (I/s)
42.902 0.029 0.0 0.0 0.0
42.859 0.055 0.0 0.0 0.0
42.650 0.905 0.0 0.0 0.0
42.650 0.905 0.0 0.0 0.0
42.600 0.905 0.0 0.0 0.0
42.600 0.905 0.0 0.0 0.0
43.075 0.000 0.0 0.0 0.0
42.875 0.000 0.0 0.0 0.0
42.852 0.049 0.0 0.0 0.0
42.833 0.049 0.0 0.0 0.0
42.600 0.954 0.0 0.0 0.0
42.600 0.954 0.0 0.0 0.0
42.670 0.000 0.0 0.0 0.0
42.467 0.954 0.0 0.0 0.0
42.430 0.954 0.0 0.0 0.0

HYD DIA  Auto
SECT (mm) Design

225
225

-1
450
30
30
225
225

225
225

300
300

28

28
-1

Vel Cap Flow
(m/s)  (I/s) (I/s)

0.58 23.0 55
0.58 23.0 9.4

0.24  463.6 80.7
2.30 366.1 80.7
0.49 840.1 80.7
0.49 840.1 80.7
1.36 54.1 0.0
0.58 23.0 0.0

0.59 23.3 8.9
2,79 1110 8.9

0.15 10.5« 80.7
0.13 9.2«  80.7

4.37 2353.7 0.0

435 23444 80.7
1.10 2161.1 80.7
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PN Fall

(m)

Length
(m)

S21.000 14.287 0.048
$22.000

$22.001

6.452
3.076

0.170
0.025

$21.001
$21.002

7.819
17.052

0.020
0.043

$23.000
$23.001

4.310
2.958

0.009
0.025
$21.003 12.223 0.029
$24.000
S24.001

2.629
2.616

0.005
0.005

$25.000
$25.001

8.399
5.288

0.076
0.048
$26.000

36.108 0.130

PN T.C.

(mins)

Rain
(mm/hr)

S21.000 68.26 4.32
$22.000

S§22.001

69.98
69.49

4.05
4.12

$21.001
$21.002

67.04
65.22

4.52
4.83

$23.000
S$23.001

69.49
69.04

4.12
4.19
$21.003 63.94 5.06
S$24.000
$24.001

69.63
68.98

4.10
4.20

$25.000
S§25.001

70.08
69.93

4.04
4.06
$26.000

68.46 4.29

Network Design Table for Storm

Slope l.Area T.E. Base
2:X) (ha) (mins)  Flow (I/s)
300.0 0.000 4.00 0.0 0.600
38.0 0.031 4.00 0.0 0.600
123.0 0.000 0.00 0.0 0.600
390.9 0.000 0.00 0.0 0.600
396.6 0.000 0.00 0.0 0.600
500.0 0.027 4.00 0.0 0.600
120.0 0.000 0.00 0.0 0.600
4215 0.000 0.00 0.0 0.600
539.3 0.020 4.00 0.0 0.600
523.2 0.000 0.00 0.0 0.600
110.5 0.428 4.00 0.0 0.600
110.2 0.030 0.00 0.0 0.600
277.8 0.000 4.00 0.0 0.600
Network Results Table
US/IL = l.Area = Base Foul
(m) (ha) Flow (I/s) (I/s)
42.740 0.000 0.0 0.0
42.945 0.031 0.0 0.0
42.775 0.031 0.0 0.0
42.710 0.031 0.0 0.0
42.612 0.031 0.0 0.0
42.965 0.027 0.0 0.0
42.956 0.027 0.0 0.0
42.569 0.057 0.0 0.0
43.150 0.020 0.0 0.0
43.145 0.020 0.0 0.0
43.001 0.428 0.0 0.0
42.925 0.459 0.0 0.0
43.000 0.000 0.0 0.0

k

HYD DIA

Auto

(mm) SECT (mm) Design

Add Flow

(/s)

0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

225 @

225 @

100 @

225 @

42 (]

225 @

100 @

42 -]

150 @

150 &

P

29 @

28 @
Vel Cap Flow
(m/s)  (I/s) (I/s)
0.75 298 0.0

213 847 58
0.69 5.4« 5.8
0.66 26.1 5.8
0.90 1998 58
0.58 230 5.0
0.70 5.5 5.0
0.88 193.7 9.9
0.43 7.5 3.7
0.43 7.6 3.7
3.99 38304 813
4.00 3836.4 86.8

0.0 211 1135.0 0.0
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Micro Drainage Network 2015.1

Network Design Table for Storm

PN Length Fall Slope l.Area T.E. Base k HYD DIA  Auto

(m) (m) (2:X) (ha) (mins)  Flow (I/s) (mm) SECT (mm) Design

S25.002 7.739 0.015 5159 0.063 0.00 0.0 0.600 o} 450 )]
S25.003 42.775 0.083 518.3 0.000 0.00 0.0 0.600 o 450 ]
S25.004 8.819 0.017 518.8 0.000 0.00 0.0 0.600 o} 450 )]
S25.005 24.006 0.046 518.3 0.000 0.00 0.0 0.600 o 450 ]
S25.006 13.768 0.027 518.3 0.000 0.00 0.0 0.600 o 450 )]
S25.007 41.848 0.083 504.2 0.000 0.00 0.0 0.600 o 450 ]
S24.002 25.728 0.010 2572.8 0.000 0.00 0.0 0.600 V 28 ]
S24.003 2.494 0.010 2494 0.000 0.00 0.0 0.600 o} 450 )]
S21.004 7.882 0.020 394.1 0.000 0.00 0.0 0.600 o0 42 )]
S21.005 3.441 0.020 172.0 0.000 0.00 0.0 0.600 U -1 -]
S1.021 8.936 0.050 178.7 0.000 0.00 0.0 0.600 o 375 -]

Network Results Table

PN Rain T.C. US/IL = l.Area = Base Foul AddFlow Vel Cap Flow
(mm/hr)  (mins) (m) (ha) Flow (I/s) (I/s) (I/s) (m/s)  (Ifs) (I/s)
S25.002 67.56 4.43 42.870 0.521 0.0 0.0 0.0 0.89 141.3 95.3
S25.003 63.03 5.24 42.855 0.521 00 00 0.0 0.89 1409 953
S25.004 62.19 5.40 42.773 0.521 0.0 0.0 0.0 0.89 140.9 95.3
S25.005 60.01 5.85 42.756 0.521 00 00 0.0 0.89 1409 953
S25.006 58.83 6.11 42.709 0.521 0.0 0.0 0.0 0.89 140.9 95.3
S25.007 55.62  6.89 42.683 0.521 00 00 0.0 0.90 1429 953
S24.002 5330 7.52 42.560 0.541 00 00 0.0 0.68 3685 953
S24.003 53.18 7.55 42.550 0.541 0.0 0.0 0.0 1.28 204.0 953
S21.004 52.68 7.69 42.540 0.598 0.0 0.0 0.0 0.91 200.4 95.3
S21.005 5258 7.72 42.420 0.598 00 00 0.0 2.05 4006.6 95.3
S1.021 29.12  21.77 42.520 1.552 0.0 0.0 0.0 135 1493 1224

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Additional Flow - % of

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha St
Hot Start (mins) 0 Inlet Coeffiecient
Hot Start Level (mm) 0 Flow per Person per Day (I/per
Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (I/s) 0.000 Output Interval (
Number of Input Hydrographs 0 Number of Storage Struc t

Number of Online Controls 19 Number of Time/Area Diag
Number of Offline Controls 0 Number of Real Time Cont

Synthetic Rainfall Details

Total Flow 0.000
orage 2.000
0.800
/day) 0.000
240
mins) 4

ures 21
rams O
rols 0
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Micro Drainage

Network 2015.1

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.300 Storm Duration (mins) 120
Ratio R 0.400
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Network 2015.1

Online Controls for Storm

Orifice Manhole: S14, DS/PN: S3.001, Volume (m3): 2 .3
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.455
Orifice Manhole: Sx, DS/PN: S3.003, Volume (m?3): 1. 8
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.380
Orifice Manhole: S46, DS/PN: S7.001, Volume (m3): 0 .6
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.750
Orifice Manhole: S45, DS/PN: S8.001, Volume (m3): 0 .6
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.667
Orifice Manhole: S43, DS/PN: S9.001, Volume (m3): 0 .6
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.641
Orifice Manhole: S44, DS/PN: S7.005, Volume (m3): 0 9
Diameter (m) 0.060 Discharge Coefficient 0.600 Invert L evel (m) 43.492
Orifice Manhole: S42, DS/PN: S10.001, Volume (m?3): 0.6
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.640
Orifice Manhole: S41, DS/PN: S10.004, Volume (m?3): 0.7
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.393
Orifice Manhole: S47, DS/PN: S11.001, Volume (m?3): 0.3
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.325
Orifice Manhole: S48, DS/PN: S11.004, Volume (m?3): 0.3
Diameter (m) 0.070 Discharge Coefficient 0.600 Invert L evel (m) 43.165
Orifice Manhole: S49, DS/PN: S11.006, Volume (m?3): 1.1
Diameter (m) 0.090 Discharge Coefficient 0.600 Invert L evel (m) 43.054
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Micro Drainage

Network 2015.1

Orifice Manhole: S50, DS/PN: S11.009, Volume (m3): 1.0
Diameter (m) 0.110 Discharge Coefficient 0.600 InvertL evel (m) 42.998
Orifice Manhole: S40, DS/PN: S11.013, Volume (m3): 0.8
Diameter (m) 0.130 Discharge Coefficient 0.600 Invert L evel (m) 42.829
Orifice Manhole: S39, DS/PN: S17.001, Volume (m3): 0.9
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.238
Orifice Manhole: S38, DS/PN: S17.003, Volume (m3): 1.7
Diameter (m) 0.150 Discharge Coefficient 0.600 InvertL evel (m) 42.859
Orifice Manhole: S35, DS/PN: S18.001, Volume (m3): 1.9
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 42.852
Orifice Manhole: S52, DS/PN: S22.001, Volume (m3): 0.3
Diameter (m) 0.050 Discharge Coefficient 0.600 InvertL evel (m) 42.775
Orifice Manhole: S51, DS/PN: S23.001, Volume (m3): 0.2
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 42.956
Orifice Manhole: S95, DS/PN: S24.001, Volume (m3): 0.7
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert L evel (m) 43.145

©1982-2015 XP Solutions




Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by
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Storage Structures for Storm

Porous Car Park Manhole: S14, DS/PN: S3.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 214
Membrane Percolation (mm/hr) 1000 Length(m) 21.4
Max Percolation (I/s) 127.2 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.700 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: Sx, DS/PN: S3.003

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 20.0
Membrane Percolation (mm/hr) 1000 Length(m) 21.4
Max Percolation (I/s) 118.9 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.600 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S46, DS/PN: S7.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 7.0
Membrane Percolation (mm/hr) 1000 Length (m) 7.0
Max Percolation (I/s) 13.6 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.775 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S45, DS/PN: S8.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 7.0
Membrane Percolation (mm/hr) 1000 Length (m) 7.0
Max Percolation (I/s) 13.6 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.695 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S43, DS/PN: S9.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 11.0
Membrane Percolation (mm/hr) 1000 Length (m) 11.0
Max Percolation (I/s) 33.6 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.675 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S44, DS/PN: S7.005

Infiltration Coefficient Base (m/hr) 0.00000 Max Perc olation (I/s) 110.0
Membrane Percolation (mm/hr) 1000 Safety Factor 2.0
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

Porous Car Park Manhole: S44, DS/PN: S7.005

Porosity 0.30 Slope (1:X) 500.0
Invert Level (m) 43.525 Depression Storage (mm) 5
Width (m) 18.0 Evaporation (mm/day) 3

Length (m) 22.0 Cap Volume Depth (m) 0.275

Infiltration Trench Manhole: Sx, DS/PN: S1.007

Infiltration Coefficient Base (m/hr) 0.00040 Trench W idth (m) 0.5
Infiltration Coefficient Side (m/hr) 0.00040 Trench L ength (m) 200.0
Safety Factor 1.0 Slope (1:X) 1000.0
Porosity 0.30 Cap Volume Depth (m) 0.000
Invert Level (m) 42.650 Cap Infiltration Depth (m) 0.0 00
Porous Car Park Manhole: S42, DS/PN: S10.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 8.0
Membrane Percolation (mm/hr) 1000 Length (m) 8.0
Max Percolation (I/s) 17.8 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 43.675 Cap Volume Depth (m) 0.275
Porous Car Park Manhole: S41, DS/PN: S10.004
Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 16.0
Membrane Percolation (mm/hr) 1000 Length (m) 18.0
Max Percolation (I/s) 80.0 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 43.470 Cap Volume Depth (m) 0.275
Porous Car Park Manhole: S47, DS/PN: S11.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 11.0
Membrane Percolation (mm/hr) 1000 Length (m) 12.0
Max Percolation (I/s) 36.7 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 43.350 Cap Volume Depth (m) 0.275
Porous Car Park Manhole: S48, DS/PN: S11.004
Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 17.0
Membrane Percolation (mm/hr) 1000 Length (m) 15.0
Max Percolation (I/s) 70.8 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.280 Cap Volume Depth (m) 0.275
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

Porous Car Park Manhole: S49, DS/PN: S11.006

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 23.0
Membrane Percolation (mm/hr) 1000 Length (m) 24.0
Max Percolation (I/s) 153.3 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.120 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S50, DS/PN: S11.009

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 18.0
Max Percolation (I/s) 100.0 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.050 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S40, DS/PN: S11.013

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0
Max Percolation (I/s) 111.1 Slope (1:X) 1000.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 42.829 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S39, DS/PN: S17.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 8.0
Membrane Percolation (mm/hr) 1000 Length (m) 9.0
Max Percolation (I/s) 20.0 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.300 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S38, DS/PN: S17.003

Infiltration Coefficient Base (m/hr) 0.00000 Width (m ) 16.0
Membrane Percolation (mm/hr) 1000 Length (m) 14.0
Max Percolation (I/s) 62.2 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 43.175 Cap Volume Depth (m) 0.275

Porous Car Park Manhole: S35, DS/PN: S18.001

Infiltration Coefficient Base (m/hr) 0.00000 Invert L evel (m) 42.975
Membrane Percolation (mm/hr) 1000 Width (m) 18.0
Max Percolation (I/s) 110.0 Length (m) 22.0
Safety Factor 2.0 Slope (1:X) 500.0
Porosity 0.30 Depression Storage (mm) 5
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

Porous Car Park Manhole: S35, DS/PN: S18.001

Evaporation (mm/day) 3 Cap Volume Depth (m) 0.275

Tank or Pond Manhole: Sx, DS/PN: S1.017

Invert Level (m) 42.600

Depth (m) Area (m?) Depth (m) Area (m?) Depth (m) Area ( m?)
0.000 247.0 0.700 377.9 1.400 536.4 2.100
0.100 264.0 0.800 398.8 1.500 561.3 2.200
0.200 281.6 0.900 420.3 1.600 586.8 2.300
0.300 299.7 1.000 442.4 1.700 612.8 2.400
0.400 3184 1.100 465.1 1.800 639.5 2.500
0.500 337.6 1.200 488.3 1.900 666.6
0.600 357.5 1.300 512.1 2.000 694.4
Porous Car Park Manhole: S52, DS/PN: $22.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m
Membrane Percolation (mm/hr) 1000 Length (m) 12.0
Max Percolation (I/s) 36.7 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 42.800 Cap Volume Depth (m) 0.275
Porous Car Park Manhole: S51, DS/PN: S23.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m
Membrane Percolation (mm/hr) 1000 Length (m) 12.0
Max Percolation (I/s) 36.7 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 42.956 Cap Volume Depth (m) 0.275
Porous Car Park Manhole: Sx, DS/PN: S24.000
Infiltration Coefficient Base (m/hr) 0.00000 Width (m
Membrane Percolation (mm/hr) 1000 Length (m) 8.0
Max Percolation (I/s) 17.8 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day)

Invert Level (m) 43.150 Cap Volume Depth (m) 0.275

722.7
751.6
781.0
811.0
841.6

Depth (m) Area (m?)

) 11.0

3

) 1

3

)

3

1.0

8.0
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Peter Brett Associates LLP

Caversham Bridge House
Waterman Place
Reading Berkshire RG1 8DN

Willow Tree Way
Swallowfield
SW Drainage

Date Sept 2009
File 12 jan sw export.mdx

Checked by

Designed by ijf

Micro Drainage

Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

Hot Start (mins)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000
0 MADD Factor * 10m3/ha Storage 2.000
0 Inlet Coeffiecient 0.800

Hot Start Level (mm)
Manhole Headloss Coeff (Global) 0.500 Flow per Person

per Day (I/per/day) 0.000

Foul Sewage per hectare (I/s) 0.000

PN

S1.000
S1.001
S1.002
$1.003
S1.004
$2.000
S2.001
$2.002
S2.003
S2.004
S2.005
S3.000
S4.000
S5.000
S3.001
$3.002
S$6.000
S$6.001
S3.003

Number of Input Hydrographs 0 Number of Storage Struc tures 21
Number of Online Controls 19 Number of Time/Area Diag rams O
Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 100.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0,0, 30
US/MH Return  Climate First (X) First (Y) First (2) Overflow
Name Storm Period  Change Surcharge Flood Overflow Act.
S1 15 Winter 1 +0% 100/15 Summer
S2 15 Winter 1 +0%  100/15 Winter
S3 15 Winter 1 +0% 100/30 Winter
S4 15 Winter 1 +0%
S5 30 Winter 1 +0%
Sx 60 Winter 1 +0%
S10 15 Winter 1 +0%
S11 15 Winter 1 +0%
S12 HW 30 Winter 1 +0%
Sx 30 Winter 1 +0%
Sx 30 Winter 1 +0%
Sx 120 Winter 1 +0% 30/30 Summer
Sx 120 Winter 1 +0% 30/30 Summer
Sx 120 Winter 1 +0% 1/15 Summer
S14 120 Winter 1 +0% 1/15 Summer
Sx 180 Winter 1 +0% 1/30 Winter
Sx 15 Summer 1 +0%
S13 180 Winter 1 +0% 100/240 Winter
Sx 180 Winter 1 +0% 1/15 Summer
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Peter Brett Associates LLP

Caversham Bridge House
Waterman Place

Reading Berkshire RG1 8DN

Willow Tree Way

Swallowfield

SW Drainage

Date Sept 2009
File 12 jan sw export.mdx

Designed by ijf

Checked by

Micro Drainage

Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

PN

S$1.000
S1.001
$1.002
S1.003
$1.004
S$2.000
S2.001
S2.002
$2.003
S2.004
S$2.005
S3.000
S4.000
S$5.000
S$3.001
S3.002
$6.000
S6.001
S$3.003

Water

US/MH Level

Name

S1
S2
S3
S4
S5
Sx
S10
S11
S12 HW
Sx
Sx
Sx
SXx
Sx
S14
Sx
SXx
S13
SXx

(m)

43.036
43.007
42.977
42.935
42.888
43.464
43.380
43.322
42.877
42.877
42.877
43.743
43.742
43.742
43.742
43.660
43.671
43.658
43.658

Surcharged
Depth
(m)

-0.284
-0.287
-0.291
-0.311
-0.298
-0.150
-0.141
-0.140
-1.439
-1.439
-1.439
-0.057
-0.058
0.042
0.062
0.022
-0.179
-0.187
0.053

for Storm
Flooded
Volume Flow/
(m3) Cap.
0.000 0.26
0.000 0.25
0.000 0.27
0.000 0.18
0.000 0.12
0.000 0.00
0.000 0.01
0.000 0.01
0.000 0.00
0.000 0.00
0.000 0.00
0.000 0.07
0.000 0.02
0.000 0.02
0.000 0.07
0.000 0.12
0.000 0.09
0.000 0.01
0.000 0.08

Overflow

(/s)

25.1
24.6
24.7
23.9
16.7
0.0
0.2
0.2
0.1
0.2
0.4
2.3
0.9

Pipe
Flow Level
(I/s) Status Exceeded

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

0.3 SURCHARGED
1.5 SURCHARGED
2.0 SURCHARGED

2.6
0.6

OK
OK

2.1 SURCHARGED
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

US/MH

PN Name
S3.004 S7
S2.006 S8 HW
S1.005 S6 HW
S7.000 Sx
S7.001 S46
S7.002 Sx
S8.000 Sx
S8.001 S45
S7.003 Sx
S9.000 Sx
S9.001 S43
S7.004 Sx
S7.005 S44
S1.006 S27 HW
S1.007 Sx
S1.008 Sx
S10.000 Sx
S10.001 S42
S$10.002 Sx
S10.003 SXx
S10.004 S41
S1.009 S28 HW
S11.000 Sx
S11.001 S47
S11.002 Sx
S11.003 Sx
S11.004 S48
S12.000 Sx
S12.001 Sx
S13.000 Sx
S13.001 Sx
S11.005 Sx
S11.006 S49
S14.000 Sx
S14.001 Sx
S15.000 Sx
S15.001 Sx
S14.002 SXx
S11.007 Sx
S11.008 SXx
S11.009 S50
S16.000 SXx
S11.010 Sx
S11.011 SXx
S11.012 S72
S11.013 S40
S1.010 S29 HW
S1.011 Sx

Storm

180 Winter
30 Winter
30 Winter
30 Winter
30 Winter
15 Winter
15 Winter
15 Winter
15 Winter
30 Winter
30 Winter
60 Winter
60 Winter
30 Winter
30 Winter
30 Winter
15 Winter
15 Winter
30 Winter
30 Winter
30 Winter
30 Winter
15 Summer
60 Winter
15 Winter
30 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter
15 Winter
15 Winter
15 Winter
15 Winter
15 Winter

240 Winter

240 Winter

240 Winter
15 Winter
15 Winter
15 Winter
15 Winter

180 Winter
30 Winter
30 Winter

for Storm
Return  Climate First (X)
Period  Change Surcharge
1 +0%
1 +0%
1 +0%
1 +0% 100/15 Summer
1 +0%  100/15 Summer
1 +0%
1 +0%
1 +0%
1 +0% 100/120 Winter
1 +0% 100/60 Winter
1 +0% 100/60 Winter
1 +0% 100/15 Winter
1 +0% 30/30 Winter
1 +0%
1 +0%
1 +0%
1 +0% 100/30 Winter
1 +0%  100/30 Winter
1 +0%
1 +0%
1 +0%
1 +0%
1 +0% 100/120 Winter
1 +0% 100/15 Winter
1 +0% 100/120 Winter
1 +0% 100/15 Summer
1 +0% 30/60 Winter
1 +0% 100/15 Summer
1 +0% 100/15 Summer
1 +0%
1 +0% 100/180 Winter
1 +0% 100/15 Summer
1 +0%  30/120 Summer
1 +0%
1 +0%
1 +0%  100/15 Summer
1 +0%  100/15 Summer
1 +0%  100/15 Summer
1 +0% 100/15 Summer
1 +0% 100/15 Winter
1 +0% 30/180 Winter
1 +0%
1 +0% 100/15 Summer
1 +0% 100/15 Summer
1 +0% 100/120 Winter
1 +0% 100/120 Winter
1 +0%
1 +0%

First (Y)
Flood

First (2)
Overflow

Overflow
Act.
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

PN

S3.004

US/MH
Name

S7

S2.006 S8 HW

S$1.005 S6HW
S7.000 Sx
S7.001 S46
S7.002 Sx
$8.000 Sx
$8.001 S45
S7.003 Sx
$9.000 Sx
$9.001 S43
S7.004 Sx
S7.005 S44
S$1.006 S27 HW
$1.007 Sx
$1.008 Sx
$10.000 Sx
$10.001 S42
$10.002 Sx
$10.003 Sx
$10.004 S41
S$1.009 S28 HW
$11.000 Sx
S11.001 S47
$11.002 Sx
S$11.003 Sx
$11.004 S48
S$12.000 Sx
$12.001 Sx
S$13.000 Sx
$13.001 Sx
S11.005 Sx
$11.006 S49
S14.000 Sx
S$14.001 Sx
S$15.000 Sx
$15.001 Sx
S$14.002 Sx
$11.007 Sx
S$11.008 Sx
$11.009 S50
$16.000 Sx
$11.010 Sx
S11.011 Sx
S11.012 S72
S11.013 S40

Water
Level

(m)

43.414
42.877
42.877
43.835
43.834
43.690
43.724
43.723
43.612
43.713
43.713
43.595
43.594
42.858
42.837
42.828
43.711
43.711
43.515
43.502
43.501
42.820
43.520
43.411
43.340
43.322
43.322
43.237
43.237
43.237
43.237
43.237
43.236
43.159
43.147
43.142
43.139
43.135
43.128
43.127
43.127
43.300
43.038
43.024
42.912
42.879

$1.010 S29 HW 42.803

for Storm
Surcharged  Flooded Pipe
Depth Volume Flow/  Overflow Flow
(m) (m3) Cap. (I/s) (I/s) Status

-0.184  0.000 0.08 21 OK
-1.439 0.000 0.00 13 OK
-1.439 0.000 0.01 14.2 OK
-0.165 0.000 0.09 2.6 OK
-0.141  0.000 0.03 13 OK
-0.185  0.000 0.07 2.8 OK
-0.171  0.000 0.06 1.8 OK
-0.169  0.000 0.02 0.8 OK
-0.163  0.000 0.15 4.8 OK
-0.157  0.000 0.10 2.9 OK
-0.153  0.000 0.02 11 OK
-0.130 0.000 0.22 5.6 OK
-0.048  0.000 0.19 2.0 OK
-1.458  0.000 0.01 14.3 OK
-1.479  0.000 0.01 10.9 OK
-1.488  0.000 0.01 10.8 OK
-0.159  0.000 0.10 2.8 OK
-0.155  0.000 0.02 11 OK
-0.185  0.000 0.04 11 OK
-0.123  0.000 0.14 35 OK
-0.117 0.000 0.05 15 OK
-1.496  0.000 0.02 12.3 OK
-0.180  0.000 0.09 4.9 OK
-0.139  0.000 0.06 11 OK
-0.173  0.000 0.10 4.4 OK
-0.078  0.000 0.21 5.0 OK
-0.069  0.000 0.03 1.2 OK
-0.113  0.000 0.05 0.8 OK
-0.082  0.000 0.04 0.9 OK
-0.163  0.000 0.03 0.6 OK
-0.155  0.000 0.02 0.6 OK
-0.069 0.000 0.17 2.7 OK
-0.043  0.000 0.03 0.5 OK
-0.191  0.000 0.04 1.0 OK
-0.192  0.000 0.03 13 OK
-0.158  0.000 0.06 1.2 OK
-0.146  0.000 0.11 2.3 OK
-0.136  0.000 0.20 34 OK
-0.126  0.000 0.08 18 OK
-0.119  0.000 0.10 1.8 OK
-0.096 0.000 0.14 22 OK
-0.200 0.000 0.03 21 OK
-0.157  0.000 0.11 2.0 OK
-0.134  0.000 0.34 6.2 OK
-0.230 0.000 0.12 6.2 OK
-0.251 0.000 0.02 13 OK
-1.513  0.000 0.01 13.1 OK
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

for Storm

Water Surcharged Flooded

US/MH Level Depth Volume Flow /
PN Name (m) (m) (m3) Cap.
S1.011 Sx 42.793 -1.523 0.000 0.01

Pipe
Overflow Flow Level
(I/s) (I/s) Status Exceeded
13.1 OK
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Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

US/MH
PN Name

S1.012 Sx
S17.000 SXx
S17.001 S39
S17.002 SXx
S17.003 S38

S1.013 S30 HW

S1.014 S31 HW

S1.015 S32 HW

S1.016 Spond
S$18.000 Sx
S19.000 Sx
S$18.001 S35
S$18.002 S36 HW

S1.017 Sx

S1.018 S86
S20.000 SDITCH

S1.019 S34 HW

S1.020 S89 EX HW
S21.000 S90 EX
S22.000 S52
S22.001 S52
S21.001 S25
S21.002 S94 EX HW
S23.000 Sx
S23.001 S51
S21.003 S26
S24.000 Sx
S24.001 S95
S25.000 S3 HW
S25.001 Sx
S26.000 Sx
S25.002 S16 HW
S25.003 S17
S25.004 S18
S25.005 S19
S25.006 S20
S25.007 S21
S24.002 S22 HW
S24.003 S23 HW
S21.004 S24
S21.005 S102 EX HW

S1.021 S103 EX

for Storm
Return  Climate First (X)
Storm Period  Change Surcharge
30 Winter 1 +0%
15 Winter 1 +0% 100/15 Winter
15 Winter 1 +0% 100/15 Summer
30 Winter 1 +0%
30 Winter 1 +0%
30 Winter 1 +0%
30 Winter 1 +0%
240 Winter 1 +0%
240 Winter 1 +0%
60 Winter 1 +0%
60 Winter 1 +0% 100/60 Winter
60 Winter 1 +0% 100/30 Winter
240 Winter 1 +0%
240 Winter 1 +0%
240 Winter 1 +0%
15 Winter 1 +0%
15 Winter 1 +0%
15 Winter 1 +0%
30 Winter 1 +0% 100/15 Winter
15 Summer 1 +0%
30 Winter 1 +0% 30/15 Summer
30 Winter 1 +0% 100/15 Winter
15 Winter 1 +0% 100/30 Winter
15 Summer 1 +0%
60 Winter 1 +0%  30/30 Winter
15 Winter 1 +0% 100/15 Winter
60 Winter 1 +0% 100/15 Winter
60 Winter 1 +0% 100/15 Winter
15 Winter 1 +0%
15 Winter 1 +0% 100/15 Winter
15 Winter 1 +0% 100/15 Summer
15 Winter 1 +0%  30/15 Summer
15 Winter 1 +0% 100/15 Summer
15 Winter 1 +0%  30/15 Summer
15 Winter 1 +0% 100/15 Summer
15 Winter 1 +0% 100/15 Summer
15 Winter 1 +0% 100/15 Summer
15 Winter 1 +0%
15 Winter 1 +0% 100/30 Summer
15 Winter 1 +0% 100/15 Summer
15 Winter 1 +0%
15 Winter 1 +0% 100/30 Winter

First (Y) First (2)
Flood Overflow
100/15 Winter

©1982-2015 XP Solutions




Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place wallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

Water
US/MH Overflow Level
PN Name Act. (m)
S1.012 Sx 42.778
S17.000 Sx 43.332
S17.001 S39 43.325
S17.002 Sx 42.950
S17.003 S38 42.932
S1.013 S30 HW 42.763
S1.014 S31 HW 42.740
S1.015 S32 HW 42.728
S1.016 Spond 42.727
S18.000 Sx 43.075
S19.000 Sx 42.994
S18.001 S35 42.994
S18.002 S36 HW 42.856
S1.017 Sx 42.726
S1.018 S86 42.721
S20.000 SDITCH 42.674
S1.019 S34 HW 42.674
S1.020 S89 EX HW 42.674
S21.000 S90 EX 42.744
S22.000 S52 42.984
S22.001 S52 42.844
S21.001 S25 42.745
S21.002 S94 EX HW 42.696
S23.000 Sx 43.022
S23.001 S51 43.006
S21.003 S26 42.696
S24.000 Sx 43.195
S24.001 S95 43.194
S25.000 S3 HW 43.123
S25.001 Sx 43.120
S26.000 Sx 43.116
S25.002 S16 HW 43.116
S25.003 S17 43.082
S25.004 S18 43.023
S25.005 S19 42.998
S25.006 S20 42.956
S25.007 S21 42.870
S24.002 S22 HW 42.761
S24.003 S23 HW 42.733
S21.004 S24 42.695
S21.005 S102 EX HW 42.680
S1.021 S103 EX 42.674

for Storm

Surcharged
Depth
(m)

-1.538
-0.148
-0.138
-0.177
-0.152
-1.553
-0.360
-0.838
-0.839
-0.225
-0.106
-0.083
-0.202
-0.174
-0.179
-0.539
-0.336
-1.422
-0.221
-0.186
-0.031
-0.190
-0.291
-0.168
-0.050
-0.248
-0.105
-0.101
-0.602
-0.529
-0.427
-0.204
-0.223
-0.200
-0.207
-0.203
-0.262
-0.342
-0.267
-0.220
-1.406
-0.221

Flooded
Volume
(m?)

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
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
0.000
0.000
0.000
0.000
0.000
0.000

Pipe
Flow/ Overflow  Flow
Cap. (I/s) (I/s) Status

0.01 13.1 OK
0.18 3.0 OK
0.02 1.3 OK
0.07 13 OK
0.16 2.9 OK
0.01 14.9 OK
0.09 14.9 OK
0.01 11.0 OK
0.00 10.8 OK
0.00 0.0 OK
0.00 0.0 OK
0.07 1.1 OK
0.02 1.2 OK
0.19 8.3 OK
0.34 8.3 OK
0.00 0.0 OK
0.00 3.0 OK
0.00 3.0 OK
0.00 0.0 OK

0.07 4.2 OK
0.24 1.1 OK
0.06 1.1 OK
0.01 11 OK
0.15 3.7 OK
0.15 0.7 OK
0.03 3.6 OK
0.06 0.6 OK
0.06 0.6 OK
0.04 53.0 OK
0.04 53.3 OK
0.00 0.3 OK
0.58 53.9 OK
0.41 51.6 OK
0.57 48.6 OK
0.42 47.8 OK
0.58 46.8 OK
0.36 45.6 OK
0.15 44.0 OK
0.35 43.6 OK
0.33 40.6 OK
0.03 39.9 OK
0.36 38.2 OK
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

1 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

PN

S1.012
$17.000
S17.001
$17.002
S$17.003

$1.013

S1.014

S1.015

S1.016
$18.000
$19.000
$18.001
$18.002

S$1.017

S1.018
$20.000

S1.019

$1.020
$21.000
§22.000
$22.001
§21.001
$21.002
$23.000
$23.001
§21.003
$24.000
§24.001
$25.000
§25.001
$26.000
§25.002
$25.003
§25.004
$25.005
$25.006
$25.007
$§24.002
$24.003
$§21.004
$21.005

S1.021

for Storm

US/MH
Name

Sx

Sx

S39

Sx

S38

S30 HW

S31 HW

S32 HW
Spond
Sx

Sx

S35
S36 HW
SXx

S86
SDITCH

S34 HW
S89 EX HW
S90 EX
S52
S52
S25
S94 EX HW
Sx

S51
S26

Sx

S95

S3 HW
Sx

Sx

S16 HW
S17
S18
S19
S20
S21
S22 HW
S23 HW
S24
S102 EX HW
S103 EX

Level
Exceeded
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way

Waterman Place Swallowfield

Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf

File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

30 year Return Period Summary of Critical Results b y Maximum Level (Rank 1)
for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T

otal 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 (I/per/day) 0.000
Foul Sewage per hectare (I/s) 0.000
Number of Input Hydrographs 0 Number of Storage Struc tures 21
Number of Online Controls 19 Number of Time/Area Diag rams O
Number of Offline Controls 0 Number of Real Time Cont rols 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 100.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0,0, 30
US/MH Return  Climate First (X) First (Y)
PN Name Storm Period  Change Surcharge Flood
S1.000 S1 15 Winter 30 +0% 100/15 Summer
S1.001 S2 15 Winter 30 +0%  100/15 Winter
S1.002 S3 15 Winter 30 +0%  100/30 Winter
S1.003 S4 30 Winter 30 +0%
S1.004 S5 30 Winter 30 +0%
S2.000 Sx 60 Winter 30 +0%
S2.001 S10 15 Winter 30 +0%
S2.002 S11 15 Winter 30 +0%
S2.003 S12 HW 30 Winter 30 +0%
S2.004 Sx 30 Winter 30 +0%
S2.005 Sx 30 Winter 30 +0%
S3.000 Sx 120 Winter 30 +0% 30/30 Summer
S4.000 Sx 120 Winter 30 +0% 30/30 Summer
S5.000 Sx 120 Winter 30 +0% 1/15 Summer
S3.001 S14 120 Winter 30 +0% 1/15 Summer
S3.002 Sx 240 Winter 30 +0% 1/30 Winter
S6.000 Sx 240 Winter 30 +0%
S6.001 S13 240 Winter 30 +0% 100/240 Winter
S3.003 Sx 240 Winter 30 +0% 1/15 Summer

First (2) Overflow
Overflow Act.
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way

Waterman Place Swallowfield

Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf

File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

30 year Return Period Summary of Critical Results b y Maximum Level (Rank 1)

for Storm
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow/ Overflow Flow Level
PN Name (m) (m) (m3) Cap. (I/s) (I/s) Status Exceeded

S1.000 S1 43.149 -0.171 0.000 0.64 61.7 OK
S1.001 S2 43.119 -0.175 0.000 0.63 60.7 OK
S1.002 S3 43.088 -0.180 0.000 0.66 60.4 OK
S1.003 S4 43.059 -0.187  0.000 0.33 44.3 OK
S1.004 S5 43.032 -0.154 0.000 0.29 40.1 OK
S2.000 Sx 43.464 -0.150  0.000  0.00 0.0 oK
S2.001 S10 43.390 -0.131 0.000 0.04 0.5 OK
S2.002 S11 43.332 -0.130 0.000 0.05 0.5 OK
S2.003 S12 HW 42.995 -1.321 0.000 0.00 0.2 OK
S2.004 Sx 42.995 -1.321  0.000 0.00 0.5 oK
S2.005 Sx 42.995 -1.321 0.000 0.00 0.8 OK
$3.000 Sx 43.855 0.055 0.000 0.17 5.5 SURCHARGED
S4.000 Sx 43.853 0.053 0.000 0.05 2.2 SURCHARGED
S5.000 Sx 43.853 0.153 0.000 0.06 0.8 SURCHARGED
S3.001 S14 43.853 0.173 0.000 0.09 1.7 SURCHARGED
S3.002 Sx 43.742 0.104 0.000 0.17 2.8 SURCHARGED
S6.000 Sx 43.739 -0.111 0.000 0.04 11 OK
S6.001 S13 43.739 -0.106  0.000  0.02 1.1 OK
S3.003 Sx 43.739 0.134 0.000 0.08 2.1 SURCHARGED
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Peter Brett Associates LLP

Caversham Bridge House

Waterman Place

Reading Berkshire RG1 8DN

Willow Tree Way

Swallowfield

SW Drainage

Date Sept 2009

File 12 jan sw export.mdx

Designed by ijf

Checked by

Micro Drainage

Network 2015.1

30 year Return Period Summary of Critical Results b

y Maximum Level (Rank 1)

US/MH

PN Name
S3.004 S7
S2.006 S8 HW
S1.005 S6 HW
S7.000 Sx
S7.001 S46
S7.002 Sx
S8.000 Sx
S8.001 S45
S7.003 Sx
S9.000 Sx
S9.001 S43
S7.004 Sx
S7.005 S44
S1.006 S27 HW
S1.007 Sx
S1.008 Sx
S10.000 Sx
S10.001 S42
S$10.002 Sx
S10.003 SXx
S10.004 S41
S1.009 S28 HW
S11.000 Sx
S11.001 S47
S11.002 Sx
S11.003 Sx
S11.004 S48
S12.000 Sx
S12.001 Sx
S13.000 Sx
S13.001 Sx
S11.005 Sx
S11.006 S49
S14.000 Sx
S14.001 Sx
S15.000 Sx
S15.001 Sx
S14.002 SXx
S11.007 Sx
S11.008 SXx
S11.009 S50
S16.000 SXx
S11.010 Sx
S11.011 SXx
S11.012 S72
S11.013 S40
S1.010 S29 HW
S1.011 Sx

Storm

180 Winter
30 Winter
30 Winter
30 Winter
30 Winter
15 Winter
30 Winter
30 Winter

120 Winter
30 Winter
30 Winter

120 Winter

120 Winter
30 Winter
30 Winter
30 Winter
30 Winter
30 Winter
60 Winter
60 Winter
60 Winter
30 Winter
15 Winter

120 Winter
60 Winter
60 Winter
60 Winter
15 Winter
15 Winter
15 Winter
15 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter

240 Winter
15 Summer
15 Winter
15 Winter

240 Winter

240 Winter

30 Winter
30 Winter

Return
Period

30
30
30
30
30
30
30
30

30
30
30

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30

30
30
30
30
30
30

for Storm
Climate First (X)
Change Surcharge
+0%
+0%
+0%
+0%  100/15 Summer

+0% 100/15 Summer
+0%

+0%

+0%

+0% 100/120 Winter
+0% 100/60 Winter
+0% 100/60 Winter
+0% 100/15 Winter
+0% 30/30 Winter
+0%

+0%

+0%

+0% 100/30 Winter
+0%  100/30 Winter
+0%

+0%

+0%

+0%

+0% 100/120 Winter
+0% 100/15 Winter

+0% 100/120 Winter
+0% 100/15 Summer
+0% 30/60 Winter
+0% 100/15 Summer
+0% 100/15 Summer
+0%
+0% 100/180 Winter
+0% 100/15 Summer
+0% 30/120 Summer
+0%
+0%
+0%
+0%
+0%
+0%
+0%
+0%
+0%
+0% 100/15 Summer
+0% 100/15 Summer
+0% 100/120 Winter
+0% 100/120 Winter
+0%
+0%

100/15 Summer
100/15 Summer
100/15 Summer
100/15 Summer
100/15 Winter
30/180 Winter

First (Y)
Flood

First (2)
Overflow

Overflow
Act.
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Peter Brett Associates LLP

Caversham Bridge House
Waterman Place
Reading Berkshire RG1 8DN

Willow Tree Way
Swallowfield

SW Drainage

Date Sept 2009
File 12 jan sw export.mdx

Designed by ijf

Checked by

Micro Drainage

Network 2015.1

30 year Return Period Summary of Critical Results b

y Maximum Level (Rank 1)

Water Surcharged
US/MH Level Depth
PN Name (m) (m)
S3.004 S7 43.414 -0.184
S2.006 S8 HW 42.995 -1.321
S1.005 S6HW 42.995 -1.321
S7.000 Sx 43.945 -0.055
S7.001 S46 43.944 -0.031
S7.002 Sx 43.715 -0.160
S$8.000 Sx 43.773 -0.122
S$8.001 S45 43.773 -0.119
S7.003 Sx 43.682 -0.093
$9.000 Sx 43.776 -0.094
S$9.001 S43 43.776 -0.090
S7.004 Sx 43.679 -0.046
S7.005 S44 43.677 0.035
S1.006 S27 HW 42.959 -1.357
S1.007 Sx 42.923 -1.393
S$1.008 Sx 42.908 -1.408
S10.000 Sx 43.781 -0.089
S10.001 S42 43.780 -0.085
S$10.002 Sx 43.553 -0.147
S$10.003 Sx 43.550 -0.075
S10.004 S41 43.549 -0.070
S1.009 S28 HW 42.894 -1.422
S11.000 Sx 43.546 -0.154
S11.001 S47 43.525 -0.025
S11.002 Sx 43.400 -0.113
S11.003 Sx 43.395 -0.005
S11.004 S48 43.392 0.002
S12.000 Sx 43.324 -0.026
S12.001 Sx 43.308 -0.011
S13.000 Sx 43.310 -0.090
S13.001 Sx 43.305 -0.086
S11.005 Sx 43.305 -0.002
S11.006 S49 43.300 0.021
S14.000 Sx 43.233 -0.117
S14.001 Sx 43.233 -0.106
S$15.000 Sx 43.233 -0.067
S15.001 Sx 43.233 -0.052
S14.002 Sx 43.232 -0.039
S11.007 Sx 43.232 -0.022
S11.008 Sx 43.228 -0.018
S11.009 S50 43.223 0.000
S16.000 Sx 43.313 -0.187
S11.010 Sx 43.115 -0.080
S11.011 Sx 43.106 -0.052
S11.012 S72 42.981 -0.162
S11.013 S40 42.980 -0.150
S1.010 S29 HW 42.870 -1.446

for Storm
Flooded Pipe

Volume Flow/ Overflow Flow

(m3) Cap. (I/s) (I/s) Status
0.000 0.07 2.1 OK
0.000 0.00 2.7 OK
0.000 0.02 32.2 OK
0.000 0.21 6.1 OK
0.000 0.05 2.1 OK
0.000 0.18 6.8 OK
0.000 0.11 3.3 OK
0.000 0.03 15 OK
0.000 0.17 5.4 OK
0.000 0.25 7.1 OK
0.000 0.03 1.7 OK
0.000 0.33 8.4 OK
0.000 0.27 3.0 SURCHARGED
0.000 0.03 31.0 OK
0.000 0.02 26.1 OK
0.000 0.02 26.0 OK
0.000 0.18 5.0 OK
0.000 0.03 1.8 OK
0.000 0.06 1.7 OK
0.000 0.24 6.1 OK
0.000 0.07 1.9 OK
0.000 0.03 27.7 OK
0.000 0.22 11.9 OK
0.000 0.04 0.8 OK
0.000 0.16 6.6 OK
0.000 0.37 8.9 OK
0.000 0.08 3.2 SURCHARGED
0.000 0.61 10.1 OK
0.000 0.48 10.2 OK
0.000 0.31 7.6 OK
0.000 0.17 7.0 OK
0.000 0.33 51 OK
0.000 0.17 3.1 SURCHARGED
0.000 0.02 0.4 OK
0.000 0.02 0.6 OK
0.000 0.03 0.6 OK
0.000 0.06 1.2 OK
0.000 0.10 1.7 OK
0.000 0.20 4.6 OK
0.000 0.25 4.6 OK
0.000 0.26 4.0 SURCHARGED
0.000 0.07 5.2 OK
0.000 0.27 5.1 OK
0.000 0.93 16.9 OK
0.000 0.10 49 OK
0.000 0.12 6.6 OK
0.000 0.01 28.2 OK

Level
Exceeded
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

30 year Return Period Summary of Critical Results b

y Maximum Level (Rank 1)

for Storm

Water Surcharged Flooded

US/MH Level Depth Volume Flow /
PN Name (m) (m) (m3) Cap.
S1.011 Sx 42.857 -1.459 0.000 0.02

Overflow

(Is)

28.2

Pipe
Flow
(I/s)

Status

OK

Level
Exceeded
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

30 year Return Period Summary of Critical Results b

y Maximum Level (Rank 1)

US/MH

PN Name Storm
S1.012 Sx 30 Winter
S17.000 Sx 30 Winter
S17.001 S39 30 Winter
S17.002 Sx 15 Winter
S17.003 S38 15 Winter
S1.013 S30 HW 30 Winter
S1.014 S31 HW 120 Winter
S1.015 S32 HW 120 Winter
S1.016 Spond 120 Winter
S18.000 Sx 60 Winter
S19.000 Sx 120 Winter
S18.001 S35 120 Winter
S18.002 S36 HW 120 Winter
S1.017 Sx 120 Winter
S1.018 S86 180 Winter
S20.000 SDITCH 30 Winter
S1.019 S34 HW 30 Winter
S1.020 S89 EXHW 30 Winter
S21.000 S90 EX 30 Winter
S22.000 S52 15 Winter
S22.001 S52 60 Winter
S21.001 S25 30 Winter
S21.002 S94 EXHW 30 Winter
S23.000 Sx 60 Winter
S23.001 S51 60 Winter
S21.003 S26 30 Winter
S24.000 Sx 30 Winter
S24.001 S95 30 Winter
S25.000 S3HW 15 Winter
S25.001 Sx 15 Winter
S26.000 Sx 15 Winter
S25.002 S16 HW 15 Winter
S25.003 S17 15 Winter
S25.004 S18 15 Winter
S25.005 S19 15 Winter
S25.006 S20 15 Winter
S25.007 S21 15 Winter
S24.002 S22 HW 15 Winter
S24.003 S23 HW 15 Winter
S21.004 S24 30 Winter
S21.005 S102 EXHW 30 Winter
S1.021 S103 EX 30 Winter

for Storm

Return  Climate

Period  Change Surcharge
30 +0%
30 +0% 100/15 Winter
30 +0% 100/15 Summer
30 +0%
30 +0%
30 +0%
30 +0%
30 +0%
30 +0%
30 +0%
30 +0% 100/60 Winter
30 +0% 100/30 Winter
30 +0%
30 +0%
30 +0%
30 +0%
30 +0%
30 +0%
30 +0% 100/15 Winter
30 +0%
30 +0%  30/15 Summer
30 +0% 100/15 Winter
30 +0% 100/30 Winter
30 +0%
30 +0%  30/30 Winter
30 +0% 100/15 Winter
30 +0% 100/15 Winter
30 +0% 100/15 Winter
30 +0%
30 +0% 100/15 Winter
30 +0% 100/15 Summer
30 +0% 30/15 Summer
30 +0% 100/15 Summer
30 +0%  30/15 Summer
30 +0% 100/15 Summer
30 +0% 100/15 Summer
30 +0% 100/15 Summer
30 +0%
30 +0% 100/30 Summer
30 +0% 100/15 Summer
30 +0%
30 +0% 100/30 Winter

First (Y) First (2)
Flood Overflow
100/15 Winter
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

30 year Return Period Summary of Critical Results b

y Maximum Level (Rank 1)

US/MH Overflow
PN Name Act.

S1.012 Sx
S17.000 Sx
S17.001 S39
S17.002 Sx
S17.003 S38

S1.013 S30 HW

S1.014 S31 HW

S1.015 S32 HW

S1.016 Spond
S18.000 Sx
S19.000 Sx
S18.001 S35
S18.002 S36 HW

S1.017 Sx

S1.018 S86
S20.000 SDITCH

S1.019 S34 HW

S1.020 S89 EX HW
S21.000 S90 EX
S22.000 S52
S22.001 S52
S21.001 S25
S21.002 S94 EX HW
S23.000 Sx
S23.001 S51
S21.003 S26
S24.000 Sx
S24.001 S95
S25.000 S3 HW
S25.001 Sx
S26.000 Sx
S25.002 S16 HW
S25.003 S17
S25.004 S18
S25.005 S19
S25.006 S20
S25.007 S21
S24.002 S22 HW
S24.003 S23 HW
S21.004 S24
S21.005 S102 EX HW

S1.021 S103 EX

for Storm
Water Surcharged Flooded
Level Depth Volume
(m) (m) (m3)

42.837 -1.479 0.000 0.02
43.415 -0.065 0.000 0.31
43.412 -0.050 0.000 0.02
42,998 -0.129 0.000 0.11
42.994 -0.090 0.000 0.47
42.816 -1.500 0.000 0.03
42.796 -0.304 0.000 0.15
42.794 -0.772 0.000 0.03
42.793 -0.773 0.000 0.01
43.075 -0.225 0.000 0.00
43.047 -0.053 0.000 0.00
43.047 -0.030 0.000 0.08
42.856 -0.202 0.000 0.02
42.792 -0.108 0.000 0.40
42.796 -0.104 0.000 0.69
42.751 -0.462 0.000 0.00
42.751 -0.259 0.000 0.02
42.752 -1.344  0.000 0.01
42.805 -0.160 0.000 0.01
43.008 -0.162 0.000 0.18
42.911 0.036 0.000 0.39
42.805 -0.130 0.000 0.11
42.803 -0.184 0.000 0.02
43.062 -0.128 0.000 0.17
43.061 0.005 0.000 0.34
42.803 -0.141 0.000 0.05
43.255 -0.045 0.000 0.14
43.254 -0.042 0.000 0.14
43.348 -0.377 0.000 0.10
43.340 -0.309 0.000 0.10
43.333 -0.210 0.000 0.00
43.333 0.013 0.000 1.36
43.305 0.000 0.000 0.94
43.228 0.005 0.000 1.36
43.206 0.000 0.000 0.95
43.159 0.000 0.000 1.33
42.993 -0.139 0.000 0.76
42.858 -0.245 0.000 0.31
42.828 -0.172 0.000 0.70
42.803 -0.112 0.000 0.66
42.789 -1.297 0.000 0.05
42.754 -0.141 0.000 0.71

Flow /
Cap.

Pipe
Overflow  Flow
(I/s) (I/s) Status
28.2 OK
5.2 OK
2.0 OK
2.1 OK
8.7 OK
314 OK
25.4 OK
25.2 OK
24.6 OK
0.0 OK
0.0 OK
1.3 OK
1.3 OK
17.5 OK
16.6 OK
0.1 OK
13.5 OK
13.8 OK
0.2 OK
10.2 OK
1.7 SURCHARGED
2.0 OK
2.5 OK
4.3 OK
1.5 SURCHARGED
6.8 OK
15 OK
1.5 OK
125.8 OK
125.6 OK
0.8 OK
127.3 SURCHARGED
118.9 OK
1159 SURCHARGED
107.8 OK
107.3 OK
97.6 OK
89.3 OK
87.3 OK
80.8 OK
80.7 OK
75.8 OK
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

30 year Return Period Summary of Critical Results b

y Maximum Level (Rank 1)

PN

S1.012
$17.000
S17.001
$17.002
S$17.003

$1.013

S1.014

S1.015

S1.016
$18.000
$19.000
$18.001
$18.002

S$1.017

S1.018
$20.000

S1.019

$1.020
$21.000
§22.000
$22.001
§21.001
$21.002
$23.000
$23.001
§21.003
$24.000
§24.001
$25.000
§25.001
$26.000
$25.002
$25.003
S$25.004
$25.005
S$25.006
$25.007
$§24.002
$24.003
$§21.004
$21.005

S1.021

for Storm

US/MH
Name

Sx

Sx

S39

Sx

S38

S30 HW

S31 HW

S32 HW
Spond
Sx

Sx

S35
S36 HW
SXx

S86
SDITCH

S34 HW
S89 EX HW
S90 EX
S52
S52
S25
S94 EX HW
Sx

S51
S26

Sx

S95

S3 HW
Sx

Sx

S16 HW
S17
S18
S19
S20
S21
S22 HW
S23 HW
S24
S102 EX HW
S103 EX

Level
Exceeded
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T

Hot Start Level (mm) 0
Manhole Headloss Coeff (Global) 0.500 Flow per Person
Foul Sewage per hectare (I/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc
Number of Online Controls 19 Number of Time/Area Diag
Number of Offline Controls 0 Number of Real Time Cont

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm)

otal Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Inlet Coeffiecient 0.800
per Day (I/per/day) 0.000

tures 21
rams O
rols 0

100.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status
DVD Status
Inertia Status

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0,0, 30
US/MH Return  Climate First (X) First (Y)
PN Name Storm Period  Change Surcharge Flood
S1.000 S1 15 Winter 100 +30% 100/15 Summer
S1.001 S2 30 Winter 100 +30% 100/15 Winter
S1.002 S3 30 Winter 100 +30% 100/30 Winter
S1.003 S4 30 Winter 100 +30%
S1.004 S5 30 Winter 100 +30%
S2.000 Sx 60 Winter 100 +30%

S2.001 S10 15 Winter 100 +30%
$2.002 S11 15 Winter 100 +30%
S2.003 S12 HW 30 Winter 100 +30%

S2.004 Sx 30 Winter 100 +30%

S2.005 Sx 30 Winter 100 +30%

S3.000 Sx 180 Winter 100 +30% 30/30 Summer
S4.000 Sx 180 Winter 100 +30% 30/30 Summer
S5.000 Sx 180 Winter 100 +30% 1/15 Summer
S3.001 S14 180 Winter 100 +30% 1/15 Summer
S3.002 Sx 240 Winter 100 +30% 1/30 Winter
S6.000 Sx 240 Winter 100 +30%

S6.001 S13 240 Winter 100 +30% 100/240 Winter
S3.003 Sx 240 Winter 100 +30% 1/15 Summer

First (2)
Overflow

ON
ON
ON

Overflow
Act.

©1982-2015 XP Solutions




Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

1) for Storm

(s)

Water Surcharged Flooded
US/MH Level Depth Volume Flow/ Overflow
PN Name (m) (m) (m3) Cap. (I/s)
S1.000 S1 43.323 0.003 0.000 1.09 104.3
S1.001 S2 43.296 0.002 0.000 0.80 77.2
S1.002 S3 43.273 0.005 0.000 0.84 76.7
S1.003 S4 43.246 0.000 0.000 0.56 74.2
S1.004 S5 43.172 -0.014 0.000 048 65.3
S2.000 Sx 43.464 -0.150 0.000 0.00 0.0
S2.001 S10 43.396 -0.125  0.000 0.07 0.8
S2.002 S11 43.339 -0.123  0.000 0.08 0.8
S2.003 S12 HW 43.092 -1.224  0.000 0.00 0.4
S2.004 Sx 43.092 -1.224  0.000 0.00 0.8
S2.005 Sx 43.092 -1.224  0.000 0.00 1.2
S3.000 Sx 44.083 0.283 0.000 0.21 6.9
S4.000 Sx 44.081 0.281 0.000 0.06 2.7
S5.000 Sx 44.081 0.381 0.000 0.07 1.0
S3.001 S14 44.080 0.400 0.000 0.13 25
S3.002 Sx 43.854 0.216 0.000 0.23 4.0
S6.000 Sx 43.850 0.000 0.000 0.07 1.9
S6.001 S13 43.849 0.004 0.000 0.03 1.8
S3.003 Sx 43.849 0.244  0.000 0.10 2.7

Pipe
Flow Level

Status Exceeded

SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
OK
OK
OK
OK
OK
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
SURCHARGED
SURCHARGED
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

1) for Storm

US/MH Return  Climate First (X)
PN Name Storm Period  Change Surcharge
S3.004 S7 240 Winter 100 +30%
S2.006 S8 HW 30 Winter 100 +30%
S1.005 S6HW 30 Winter 100 +30%
S7.000 Sx 30 Winter 100 +30% 100/15 Summer
S7.001 S46 30 Winter 100 +30% 100/15 Summer
S7.002 Sx 120 Winter 100 +30%
S8.000 Sx 30 Winter 100 +30%
S8.001 S45 30 Winter 100 +30%
S7.003 Sx 120 Winter 100 +30% 100/120 Winter
S9.000 Sx 60 Winter 100 +30% 100/60 Winter
S9.001 S43 60 Winter 100 +30% 100/60 Winter
S7.004 Sx 120 Winter 100 +30% 100/15 Winter
S7.005 S44 120 Winter 100 +30% 30/30 Winter
S1.006 S27 HW 30 Winter 100 +30%
S1.007 Sx 30 Winter 100 +30%
S1.008 Sx 30 Winter 100 +30%
S10.000 Sx 30 Winter 100 +30%  100/30 Winter

S10.001 S42 30 Winter 100 +30%  100/30 Winter
S10.002 Sx 120 Winter 100 +30%
S10.003 Sx 120 Winter 100 +30%
S10.004 S41 120 Winter 100 +30%
S1.009 S28 HW 30 Winter 100 +30%

S11.000 Sx 120 Winter 100 +30% 100/120 Winter
S11.001 S47 120 Winter 100 +30% 100/15 Winter
S11.002 Sx 120 Winter 100 +30% 100/120 Winter
S11.003 Sx 120 Winter 100 +30% 100/15 Summer
S11.004 S48 120 Winter 100 +30% 30/60 Winter
S12.000 Sx 240 Winter 100 +30% 100/15 Summer
S12.001 Sx 240 Winter 100 +30% 100/15 Summer
S13.000 Sx 240 Winter 100 +30%

S13.001 Sx 240 Winter 100 +30% 100/180 Winter
S11.005 Sx 240 Winter 100 +30% 100/15 Summer
S11.006 S49 240 Winter 100 +30% 30/120 Summer
S14.000 Sx 15 Winter 100 +30%

S14.001 Sx 15 Winter 100 +30%

S15.000 Sx 15 Winter 100 +30% 100/15 Summer
S15.001 Sx 15 Winter 100 +30% 100/15 Summer
S14.002 Sx 15 Winter 100 +30% 100/15 Summer
S11.007 Sx 15 Winter 100 +30% 100/15 Summer
S11.008 Sx 240 Winter 100 +30% 100/15 Winter
S11.009 S50 240 Winter 100 +30% 30/180 Winter
S16.000 Sx 15 Winter 100 +30%

S11.010 Sx 15 Summer 100 +30% 100/15 Summer
S11.011 Sx 15 Summer 100 +30% 100/15 Summer

S11.012 S72 240 Winter 100 +30% 100/120 Winter
S11.013 S40 240 Winter 100 +30% 100/120 Winter
S1.010 S29 HW 120 Winter 100 +30%
S1.011 Sx 120 Winter 100 +30%

First (Y) First (2) Overflow
Flood Overflow Act.
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Peter Brett Associates LLP

Caversham Bridge House
Waterman Place
Reading Berkshire RG1 8DN

Willow Tree Way

Swallowfield

SW Drainage

Date Sept 2009
File 12 jan sw export.mdx

Designed by ijf

Checked by

Micro Drainage

Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

1) for Storm

Pipe
Flow
(I/s)

Level
Exceeded

Overflow

(I/s) Status

Water Surcharged
US/MH Level Depth
PN Name (m) (m)
S3.004 S7 43.420 -0.178
S2.006 S8 HW 43.092 -1.224
S1.005 S6HW 43.092 -1.224
S7.000 Sx 44.197 0.197
S7.001 S46 44.195 0.220
S7.002 Sx 43.784 -0.091
S$8.000 Sx 43.851 -0.044
S$8.001 S45 43.850 -0.042
S7.003 Sx 43.780 0.005
$9.000 Sx 43.870 0.000
S$9.001 S43 43.870 0.004
S7.004 Sx 43.776 0.051
S7.005 S44 43.774 0.132
S1.006 S27 HW 43.038 -1.278
S1.007 Sx 42.991 -1.325
S$1.008 Sx 42.972 -1.344
S10.000 Sx 43.874 0.004
S10.001 S42 43.873 0.008
S$10.002 Sx 43.621 -0.079
S$10.003 Sx 43.618 -0.007
S10.004 S41 43.616 -0.002
S1.009 S28 HW 42.955 -1.361
S11.000 Sx 43.762 0.062
S11.001 S47 43.760 0.210
S11.002 Sx 43.515 0.002
S11.003 Sx 43.509 0.109
S11.004 S48 43.507 0.116
S12.000 Sx 43.400 0.050
S12.001 Sx 43.398 0.079
S13.000 Sx 43.398 -0.002
S13.001 Sx 43.398 0.006
S11.005 Sx 43.397 0.091
S11.006 S49 43.389 0.110
S14.000 Sx 43.324 -0.026
S14.001 Sx 43.321 -0.017
S$15.000 Sx 43.330 0.030
S15.001 Sx 43.325 0.040
S14.002 Sx 43.315 0.044
S11.007 Sx 43.297 0.042
S11.008 Sx 43.282 0.036
S11.009 S50 43.274 0.051
S$16.000 Sx 43.325 -0.175
S11.010 Sx 43.200 0.004
S11.011 Sx 43.182 0.024
S11.012 S72 43.165 0.023
S11.013 S40 43.163 0.034
S1.010 S29 HW 42.927 -1.389

Flooded
Volume Flow/
(m3) Cap.
0.000 0.10
0.000 0.00
0.000 0.04
0.000 0.35
0.000 0.08
0.000 0.13
0.000 0.19
0.000 0.04
0.000 0.25
0.000 0.27
0.000 0.04
0.000 0.48
0.000 0.35
0.000 0.05
0.000 0.03
0.000 0.03
0.000 0.30
0.000 0.04
0.000 0.08
0.000 0.26
0.000 0.08
0.000 0.06
0.000 0.11
0.000 0.14
0.000 0.17
0.000 0.40
0.000 0.09
0.000 0.19
0.000 0.17
0.000 0.10
0.000 0.06
0.000 0.56
0.000 0.29
0.000 0.15
0.000 0.14
0.000 0.26
0.000 0.52
0.000 0.92
0.000 1.07
0.000 0.52
0.000 0.50
0.000 0.11
0.000 0.49
0.000 1.61
0.000 0.21
0.000 0.17
0.000 0.01

2.7
3.7
55.0
10.3
34
4.9
55
2.0
7.6
7.9
1.9
12.2
3.8
50.8
43.8
43.7
8.5
2.4
21
6.8
2.3
45.7
5.9
25
7.2
9.6
35
3.2
3.7
2.4
2.4
8.8
5.3
3.5
5.3
4.9
105
15.8
24.3
9.5
7.7
8.8
9.0
29.5
10.7
9.4
33.0

OK
OK
OK
SURCHARGED
FLOOD RISK
OK
OK
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
OK
SURCHARGED
SURCHARGED
OK
OK
OK
OK
SURCHARGED
FLOOD RISK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
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Peter Brett Associates LLP

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield

Reading Berkshire RG1 8DN SW Drainage
Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

1) for Storm

Water Surcharged Flooded
US/MH Level Depth Volume Flow /
PN Name (m) (m) (m3) Cap.
S1.011 Sx 42.922 -1.394 0.000 0.02

Pipe
Flow
(I/s)

Overflow

(Is)
32.9

Level

Status Exceeded

OK
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Page 37

Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

PN

S1.012
$17.000
S17.001
$17.002
S17.003

$1.013

S1.014

S$1.015

S1.016
$18.000
$19.000
$18.001
$18.002

S$1.017

S1.018
$20.000

S1.019

$1.020
$21.000
$22.000
$22.001
$21.001
$21.002
$23.000
$23.001
$21.003
$24.000
$24.001
$25.000
$25.001
$26.000
$25.002
$25.003
S25.004
$25.005
$25.006
$§25.007
$24.002
S$24.003
S21.004
$21.005

S1.021

US/MH
Name

Sx

SXx

S39

SXx

S38
S30 HW
S31 HW
S32 HW
Spond
Sx

Sx

S35
S36 HW
Sx

S86
SDITCH
S34 HW
S89 EX HW
S90 EX
S52
S52
S25
S94 EX HW
Sx

S51
S26

Sx

S95

S3 HW
Sx

Sx

S16 HW
S17
S18
S19
S20
S21
S22 HW
S23 HW
S24
S102 EX HW
S103 EX

Storm

120 Winter
60 Winter
60 Winter
60 Winter

180 Summer

120 Winter

120 Winter

120 Winter

120 Winter

120 Winter

120 Winter

120 Winter

120 Winter

120 Winter

120 Winter
30 Winter

30 Winter
30 Winter
30 Winter
15 Winter
60 Winter
30 Winter
30 Winter
60 Winter
60 Winter
30 Winter
60 Winter
60 Winter

15 Winter
15 Winter
15 Winter

15 Winter
15 Winter
15 Winter
15 Winter
15 Winter
15 Winter

30 Winter

30 Winter
30 Winter
30 Winter
30 Winter

1) for Storm

Return  Climate First (X)
Period  Change Surcharge
100 +30%
100 +30% 100/15 Winter
100 +30% 100/15 Summer
100 +30%

100 +30%
100 +30%
100 +30%
100 +30%
100 +30%
100 +30%
100 +30% 100/60 Winter
100 +30% 100/30 Winter
100 +30%
100 +30%
100 +30%
100 +30%

100 +30%
100 +30%
100 +30% 100/15 Winter
100 +30%
100 +30% 30/15 Summer
100 +30% 100/15 Winter
100 +30% 100/30 Winter
100 +30%
100 +30%  30/30 Winter
100 +30% 100/15 Winter
100 +30% 100/15 Winter
100 +30% 100/15 Winter
100 +30%
100 +30% 100/15 Winter
100 +30% 100/15 Summer
100 +30% 30/15 Summer
100 +30% 100/15 Summer
100 +30% 30/15 Summer
100 +30% 100/15 Summer
100 +30% 100/15 Summer
100 +30% 100/15 Summer
100 +30%

100 +30% 100/30 Summer
100 +30% 100/15 Summer
100 +30%
100 +30% 100/30 Winter

100/15 Winter

First (2)
Overflow
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Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage

Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by

Micro Drainage

Network 2015.1

100 year Return Period Summary of Critical Results

by Maximum Level (Rank

PN

S1.012
$17.000
S17.001
$§17.002
$17.003

S$1.013

S1.014

S1.015

S1.016
$18.000
$19.000
$18.001
$18.002

S1.017

S1.018
$20.000

S1.019

$1.020
$21.000
§22.000
$22.001
§21.001
$21.002
$23.000
$23.001
$§21.003
$24.000
$§24.001
$25.000
§25.001
$26.000
S$25.002
$25.003
S$25.004
$25.005
$25.006
$25.007
§24.002
$24.003
$21.004
$21.005

S1.021

US/MH
Name

Sx

Sx

S39

Sx

S38
S30 HW
S31 HW
S32 HW
Spond
Sx

Sx

S35
S36 HW
Sx

S86
SDITCH
S34 HW
S89 EX HW
S90 EX
S52
S52
S25
S94 EX HW
Sx

S51
S26

Sx

S95

S3 HW
Sx

Sx

S16 HW
S17
S18
S19
S20
S21
S22 HW
S23 HW
S24
S102 EX HW
S103 EX

Overflow

Water
Level

(m)

42.909
43.532
43.529
43.090
43.084
42.901
42.885
42.881
42.879
43.117
43.117
43.117
42.878
42.877
42.852
42.900
42.900
42.902
43.014
43.028
43.011
43.014
43.015
43.137
43.135
43.015
43.342
43.339
43.704
43.654
43.576
43.576
43.519
43.393
43.329
43.230
43.168
43.094
43.034
43.014
42.993
42.908

Act.

1) for Storm

Surcharged

Depth
(m)

-1.407
0.052
0.067

-0.037
0.000

-1.415

-0.215

-0.685

-0.687

-0.183
0.017
0.040

-0.180

-0.023

-0.048

-0.313

-0.110

-1.194
0.049

-0.142
0.136
0.079
0.028

-0.053
0.079
0.071
0.042
0.044

-0.021
0.005
0.033
0.256
0.214
0.170
0.124
0.071
0.035

-0.009
0.034
0.099

-1.093
0.013

Flooded
Volume
(m?)

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
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
3.887
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

Flow /
Cap.

0.02
0.34
0.03

0.14
0.33
0.04
0.22
0.04

0.01

0.00
0.00
0.11
0.03

0.55
1.00
0.00
0.04

0.02
0.03

0.30
0.51
0.27
0.04

0.29
0.47
0.15
0.20
0.20
0.16
0.16
0.00

191
1.35
2.00
1.47
2.05
1.24

0.52

1.13
1.07

0.08

1.03

Overflow
(I/s)

32.8
5.7
2.7

2.7
6.2

37.8

37.6

37.4

36.1

0.0
0.0
1.7
17

243

24.2
0.9

23.4

23.7
0.8

171
2.3
5.0
6.2

7.3
2.0

18.9
2.2
21
208.8
201.0
1.0
178.7
170.6
169.7
166.6
165.3
158.5
148.3
142.0
129.9
1295
110.3

(/s)

Pipe
Flow
Status

OK
SURCHARGED
SURCHARGED

OK

OK

OK

OK

OK

OK

OK
SURCHARGED
SURCHARGED

OK

OK

OK

OK

OK

OK
SURCHARGED

OK
SURCHARGED
SURCHARGED
SURCHARGED

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

FLOOD
FLOOD RISK
SURCHARGED*
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK
SURCHARGED
SURCHARGED

OK

SURCHARGED
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Peter Brett Associates LLP
Caversham Bridge House Willow Tree Way
Waterman Place Swallowfield
Reading Berkshire RG1 8DN SW Drainage
Date Sept 2009 Designed by ijf
File 12 jan sw export.mdx Checked by
Micro Drainage Network 2015.1
100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

US/MH Level
PN Name Exceeded
S1.012 Sx
S17.000 Sx
S17.001 S39
S17.002 Sx
S17.003 S38
S1.013 S30 HW
S1.014 S31 HW
S1.015 S32 HW
S1.016 Spond
S18.000 Sx
S19.000 Sx
S18.001 S35
S18.002 S36 HW
S1.017 Sx
S1.018 S86
S20.000 SDITCH
S1.019 S34 HW
S1.020 S89 EX HW
S21.000 S90 EX
S22.000 S52
S22.001 S52
S21.001 S25
S21.002 S94 EX HW
S23.000 Sx
S23.001 S51
S21.003 S26
S24.000 Sx
S24.001 S95
S25.000 S3 HW 1
S25.001 Sx
S26.000 Sx
S25.002 S16 HW
S25.003 S17
S25.004 S18
S25.005 S19
S25.006 S20
S25.007 S21
S24.002 S22 HW
S24.003 S23 HW
S21.004 S24

$21.005 S102 EX HW
S1.021 S103 EX
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