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1

Introduction

MLM Consulting Engineers Ltd have been appointed by Feltham Construction Ltd to
undertake a detailed foul and storm water drainage design and provide supporting
documentation for the proposed New Phoenix Gymnasium, Fifield Road,
Maidenhead, Berkshire 5L6 2PG.

This document sets out the proposed drainage strategy to manage the foul and
storm water generated by the new development and has been prepared in response
to planning condition number 6 of the Royal Borough of Windsor and Maidenhead
(RBWM) Planning Application reference 15/02107. This report will also demonstrate
how SuDS techniques are proposed to be used on site.

This repert has now been updated as a result of responses received after submission
to planning and subsequent meeting of 14 Dec with WSP (working on behalf of
RBWM} and Phoenix Gymnastics Club.

A number of documents have previously been submitted as part of the planning
process for this development. These documents (listed below) have been reviewed
and relevant information has been extracted and included as part of the creation of
this document:

. 9 July 2015: "SuDS Drainage Report”, Stephen Bowley Planning Consultancy
(Ref: 15/02107)

. 30 July 2015: Memo frem Simon Lavin, Flood Risk Manager, RBWM

. 19 August 2015: “Run-off calculations to support a Sustainable Drainage
Scheme”, Hafren Water (project ref: 2051)

. September 2015: “"SUDS Strategy” drawing, Pleydell Smithyman

. 9 September 2015: RBMW internal email

. 15 QOctober 2015: Molyneux Planning email with attachments

. 26 October 2015: WSP-PB letter to RBMW Planning Services

. January 2016: Flood Risk Assessment — Hafren Water — Ref: 2051/FRA

. July 2016: Planning Condition 6 letter, Hafren Water: Project ref 2181

. July 2016: Sustainable Drainage Design Statement - Envirenmental
Protection Group (EPG) - Ref: EPG-8484-RG-D0OC1 V1.0, Date: July 2016.

. 7 October 2016 - WSP-PB Letter to Feltham Construction Ref:
70012202/RS/5R, Date: Qctober 7

. 14 October 2016: MLM Letter to Simon Lavin, RBWM — Ref: RE: 667769 -
Phoenix Gym: Discharge to a Watercourse Consent

. 18 October 2016: MLM Cenfirmation Letter to Emma Chilton @ RBWM — Ref:

667769 - Phoenix Gym - Discharge to an Ordinary Watercourse

This document should be read as additional information to the previously
submitted documentation.

The Site & Outline Proposed Development

The site is approximately 1.80ha (18,000m?2) in area. The site lies approximately
4.3km south-east of Maidenhead, Berkshire and is currently being used for arable
farming. The site is bounded by Fifield Road to the west, Longlea House (a nursing
home) to the south and adjacent agricultural fields to the north and east.
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The proposed development will consist of a new gymnasium building with cycle and
bin storage externally at ground level and associated hard landscaped areas,
parking facilities and access road.

3 Flood Risk

As sat out in previous documentation, the site is located in Flood Zone 1 and as the
proposed site is greater than 1 hectare a site specific flood risk assessment is
required.

The previcus decumentation has explored the other potential flood risk sources (ref:
Hafren Water FRA - January 2016}, summary below:

Fluvial flooding - Flood Zone 1 (EA Flood Map) “very low flood risk”

Surface water flooding - EA flood map indicates “risk of flooding from surface
water” to the western part of the site, along Fifield
Road.

This existing surface water flooding is understood to be attributed primarily to the
axisting open channel ditch located to the east of Fifield Road.

It should be noted that the existing ditch appears from a visual inspection to be
quite overgrown - which may well contribute to the surface water flooding. It is
understood that the ditch is a local authority asset.

Groundwater flooding - overall risk of groundwater flooding is deemed to be
“very low”

Flooding from water mains - no historic incidents have been reported of flooding
from utility infrastructure.

Overall the site is deemed to be at low risk of sea or river flooding, however the
surface water flooding that has occurred previcusly arcund the eastern edge of
Fifield Road / western portion of the site remains. As set ocut previously, and further
corrcborated by this report, the proposed development of the gym building and
external works has been designed not to detrimentally affect the current situation
- this is explored further over the following sections of this report.

4 Climate Change

The current planning policy framework “Climate change allowance for planners”
recommends a factor of 30% to be applied to drainage design calculations. This
climate change factor reflects the future predicted increase in rainfall intensity due
to climate change.

Therefore, the proposed drainage design has been tested to allow for an additional
+30% on the rainfall intensity (Ref: Climate Change Allowances for Planners,
Envircnment Agency, September 2013).

MY\YMLMIPS.com\Werk\MLM\6_\667_\66776_\667763\REP 2
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Pre-development Drainage

5.1 Existing Foul

The site is currently an undeveloped Greenfield site and there is no foul drainage
serving the site.

5.2 Existing Storm

There is no existing below ground storm water drainage serving the site. The site is
currently undeveloped Greenfield space on arable land and all storm water flows
generated are assumed to follow the natural surface gradients.

Surface water generated on the existing site is assumed to discharge to adjacent
drainage ditches to the existing field, predominantly the existing open channel ditch
located adjacent to the site and Fifield Road. This ditch drains northwards where it
aventually discharges to the River Thames. [Refer to: Hafren Water Flood Risk
Assessment Ref: 2051/FRA, Date: Jan 2016].

Post-development Drainage
6.1 Foul Discharge

Foul flows within the proposed gymnasium will be collected by 100mm diameter
pipes laid to gradients to ensure self-cleansing. These pipes shall connect to a new
100mm dia. pipe and will facilitate flow under gravity to a proposed discharge into
the Thames Water 150mm foul water sewer which runs north beneath Fifield Road,
to the west of the proposed development. The proposed foul flows are relatively
low, originating only from the few facilities within the proposed gymnasium.
Permission to connect to the Thames Water sewer shall be required via a Section
106 connection application.

6.2 Proposed Storm Water Drainage

The drainage design for the development shall adopt wherever possible the
principles embodied in Sustainable Urban Drainage Systems (SuDS) and follow the
principles set cut in the Building Regulations Part H and CIRIA C753: ‘The SuDS
Manual’. The design will incorporate SuDS5 measures in accordance with the
Environment Agency guidance and prevailing site conditions.

The pre-development area is 1.8Ha (18,000m?) and for the purposes of this report
is considered greenfield. The Hafren Water Flood risk assessment (Ref: 2051/FRA,
Date: Jan 2016) states that the greenfield runoff rate for the site to be 6.6 I/s. This
has been calculated using the IH124 method. MLM have calculated the storm water
runcff rate, QBar, (in this case Greenfield runoff rate) to be 7.9 I/s. This has been
calculated using the ICP SuDS method which is a more accurate method for a site
less than 50Ha in total area.
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The proposed discharge for the development shall conform to the drainage
hierarchy set out in the building regulations:

6.2.1 Infiltration

The proposed site is underlain by London Clay Formation. This is defined by the
Environment Agency as ‘Unproductive Strata’ with a low permeability. This has been
confirmed in the Site Investigation carried out by BRD (Ref: BRD2669-0R2-A).

Therefore, infiltration drainage is not considered to be suitable for the proposed
development.

6.2.2 Watercourse

The nearest existing watercourse is the open channel/ditch located to the west of
the site alongside Fifield Road.

This has been approved for receipt of surface water from the new gymnasium
development and is at a suitable level for discharge. As such, it is proposed that
storm water generated by the development will discharge to this drainage ditch at
a controlled rate with on-site attenuation.

6.2.3 Discharge to Sewer

The Thames Water asset location search for the site shows that there is no storm
water or combined water sewer near to the proposed development, only the foul
water sewer within Fifield road. As such, this option is not feasible.

6.3 Discharge Location & Rate

Following the hierarchy of discharge, it is therefore proposed that storm water flows
generated from the proposed gymnasium building and associated external works
shall discharge to the open watercourse/ditch adjacent to Fifield road.

The proposed discharge of the storm water will be controlled via a flow control prior
to discharging to the watercourse/ditch. A discharge rate of 5 |/s is proposed, which
is less than the calculated greenfield runoff rate, and is recognized as the practical
minimum discharge rate toc manage risk of blockages of flow control devices. The
flow control has been designed as a vortex flow control in order to maximize
aperture size and minimize risk of blockage.

It should be noted that the proposed entrance to the site will cross the existing
ditch. Culverting the existing ditch under the proposed entrance will be required
and the detail for this will be submitted for approval under the Land Drainage Act
(See section 8.0).

On site attenuation is proposed in the form of permeable/porous surfacing and
coarse graded aggregate sub-base to parking bays along with swales to the west
and north of the proposed development. A 500mm diameter oversized pipe adjacent
to the access road will provide additional storm water storage prior to discharge
into the ditch. A flow control manhole is proposed at the end of the drainage network
before the water discharges into the existing drainage ditch. This houses the
HydroBrake, which will restrict storm water discharging to 5 I/s.

MY\YMLMIPS.com\Werk\MLM\6_\667_\66776_\667763\REP 4
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The discharge rate of 5 I/s was agreed with Martin Wheeler of WSP, on behalf of the
Rovyal Borough of Windsor and Maidenhead (RBWM), at a meeting on 14" December
2016 between the various stakeholders. The minutes of this meeting have been
appended to this report. Further detailed information about the proposed porous
parking bays and general drainage layout is attached in the appendices.

The parking bays, swales and oversized pipe will act in sequence in order to provide
sufficient storm water storage to ensure that there is minimal surface water
flooding, and none that will leave the site uncontrolled. These have been modelled
in WinDes/MicroDrainage for a range of storm durations and storm return periods
up to and including the 1 in 100 year event with an additional 30% allowance for
climate change.

The receiving ditch adjacent to Fifield Road occasionally runs full due to receipt of
runcff from areas outside the development boundary for the proposed new
gymnasium. This results in the possibility that the discharge pipe from the new
development is surcharged by level, reducing or preventing cutflow from the new
site network for a period of time. This surcharged condition of the ditch has been
modelled as a surcharged outfall, with a water depth of 1.45m from the base of the
ditch identified as the maximum possible water level, corresponding to the
maximum height of the road above ditch invert. The length of time that the ditch
remains full is currently unknown, but has been modelled as 10080 minutes for the
purposes of the on-site network design.

In the event of a surcharged outfall the network surcharges and shows a small
volume of flooding for the critical storm. The analysis shows that 4.2m? of flooding
occurs at over the porous car park. Since the permeable paving is installed at
slightly lower elevations than the remainder of the car park (to receive runoff from
the impermeable car park surfacing), the flooded volume will pond on top of the
permeable parking bays and not run off site. The maximum water depth for this
scenario is 2mm. Detailed calculations for the scenaric when the drainage ditch is
full, are appended to this report as the *Surcharged Qutfall’ case.

Finally, consent to discharge to the drainage ditch has been discussed with the Royal
Borough of Windseor and Maidenhead. Please see the confirmation from Simon Lavin,
the flood risk manager within the highways and planning department of the
borough, confirming that consent to discharge to the drainage ditch does not require
consent from the environment agency nor does it require consent under the land
drainage act, subject to no projection of the new cutfall or headwall into the existing
ditch. An additional email to Emma Chilton (RBWM)} has been appended, further
confirming Simon’s email.

6.3.1 Rainfall Data

The proposed drainage layout has been designed and modelled using Flood
Estimation Handbook (FEH) Rainfall Data provided by HR Wallingford. FEH Rainfall
is the industry standard used to estimate local flood risk and develop resilient
infrastructure and has been collected on a catchment by catchment basis over a 30
year period from 1961-1999. It is generally used for designing systems with a storm
duration of 60 minutes or greater. For completeness, Flood Studies Report (FSR)
rainfall data has alsc been run on the completed models, and has been found to be
less onercus. Both results sets are included in appendices.
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New Phoenix Gymnastics Club, Maidenhead © MLM Consulting Engineers Ltd
Drainage Statement

7

10

Pollution control

The proposed site is deemed generally to have a low pollution risk, with the primary
risk arising from any leaks or spills from vehicles within the car park.

The proposed combination of porous surfaces and swale features, along with catch-
pit manholes will provide the necessary filtration for the development to mitigate
any such pollution before reaching the watercourse.

Ordinary Watercourse Application

As part of the proposals, a section of the drainage ditch to the west of the site
(adjacent to Fifield Road) is required to be culverted in order to provide access to
the site. As this alters an existing watercourse, an Ordinary Watercourse Consent
is required for the works. An ordinary watercourse application will bea made directly
to the Roval Borough of Windsor and Maidenhead, who have confirmed that they
are the correct recipient for this application. The culvert proposals are covered
separately to these drainage proposals and as such do not form a part of this
planning condition response, but are mentioned here for completeness.

Drainage - General

The design of the drainage generally within the development will be in accordance
with the current revisions of the relevant British Standards, Codes of Practice and
Building Regulations. These include, but are not limited to the following:

BS EN 752 - Drain and sewer systems outside buildings.

BS EN 12056 - Drain and sewer systems inside buildings.
Building Regulations - Part H: Drainage and waste disposal.
UKWIR Ltd - Civil engineering specification for the water industry.
CIRIA C753 - The SUDS manual.

WRc - Sewers for adoption 7% Edition.

Operation & Maintenance

To ensure that below ground drainage networks continue to perform efficiently, it
is essential that the networks are appropriately and regularly maintained.
Inspection of the storm water chambers, flow restrictions, permeable pavements
and swales should be carried ocut on a regular basis and in particular after every
large storm event. Where products are installed, maintenance should be carried out
to manufacturers’ specifications. Further information on the operation and
maintenance of specific components of the drainage network is outlined below.

10.1 Flow Control: HydroBrake

HydroBrake manholes should be checked after a major storm to ensure that they
are free from blockage and reviewed annually. The HydroBrake manhole should
underge maintenance in line with the manufacturers’ recommendations. The
HydroBrake will limit discharge to 5 I/s which is widely recognised as the minimum
discharge rate to prevent blockages at the flow control in accordance with Sewers
for Adoption 7% Edition.

MY\YMLMIPS.com\Werk\MLM\6_\667_\66776_\667763\REP 6
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10.2 Permeable Pavements

The most prevalent maintenance concern of permeable pavements is the potential
clogging of the pores. Over time detritus and silt can build up on the surface.
Inspections should be carried out regularly to ensure that this build-up does not
cause clogging.

TABLE Operation and maintenance requirements for pervious pavements
20.15

rl-.. L

Once a year, after autumn leaf fall, or
reduced frequency as required, based on
site-specific observations of clogging or
Brushing and vacuuming (standard manufacturer’s recommendations — pay
cosmetic sweep over whole surface) particular attention to areas where water
runs onio pervious surface from adjacent
impermeable areas as thiz area is moslt
likely to collect the most sediment

Regular maintenance

Stabilise and mow contributing and
Oeccasional maintenance Removal of weeds or management using

As required

As required — once per year on less

P_yanappﬁnahr Falh_afﬂ'im sprayirg Sacquey uned )
Remediate any landscaping which,
through vegetation maintenance or soil Ag reigdend

slip, has been raised 1o within 50 mm of
the level of the paving

Remedial work 1o any depressions,
rutting and cracked or broken blocks

8l Actiae considered detnmental to the structural As required
performance or a hazard to users, and
replaca lost jointing material
Rehabilitation of surface and upper ;Emmn,ﬂﬂmu;;n‘rmﬁ ‘.l"E“m n :: ::dqlmdm l t::f b
substructure by remedial
by swaeping s ing)
Initial inspection Maenthly for three months after installation
Inspect for evidence of ion
it v podr oper Three-monthly, 48 h after large storms in
andior weed growth - if required, lake
. : z first six monihs
Monitoring remedial action
Inspect =il accumulaion rates and Annually
Manitor inspection chambers Annually

Pervious pavement Operation & Maintenance requirements [CIRIA C753: The
SuDS Manual]

MVA\MLMIPS.com\Work\MLM\6_\667_\66776_\667769\REP 7
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10.3 Swales

Regular maintenance of swales is required in order to ensure that they operate to
a high design performance standard. The maintenance of swales is relatively
straightforward. The swale should be kept free from rubbish and other debris and
grass should be regularly cut / mown. This will ensure that pollutants are removed
from storm water prior to discharging to the ditch. Any sediment buildup should
also be removed in order to maintain a clear passage for water flow.

TABLE Operation and maintenance reguirements for swales
171

Remove litter and debnis Monthiy, or as required

Cut grass — to refain grass height within Monthiy (during growing season),
specified design rangs or as required

Mznage other vegetation and ramove
nuesance plants

inspect inlets, cutlets and overflows for
blockages, and clear if required

Inspect infiltration surfaces for ponding,
compaction, =it accumuistion, record aress Monthly, or when reguired
whers water is ponding for = 48 hours

Monthly at start, then as required

honthly

Reguiar maintenance

Monthly for 6 months, quarterly for

inspect vegetation coverage 2 s i

inzpect inletz and facility surface for silt
accumulation, establish appropriate sill Half yearly
removal frequencies

Az reguired or if bare soil s
. i Reseed areas of poor vegetation growth, alter
O al maintenan posad over 10% of the
Sl el = plant types to befter suit conditions, if required = LRl

swale treatment area
Repair erosion or other damage by re-turfing or :
fing As reguired

Helevel uneven surfaces and reinstale design o e
levels ;
Scanfy and spike opsol fayer o improve

Remedial actions infiltration performance, break up silt deposits As reguired
and prevent compaction of the soil surface
Hmnre.mmfupﬂimdmutm upm | = i
gravel rench, flow spreader or at top of filter sknp E
Remove and dispose of oils or petrol residuss s e

using safe standard practices

Swale Operation & Maintenance requirements [CIRIA C753: The SuDS Manual]
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. TS S i '.':* Zosi & b Wl & N {
Fig. 28.15- Example of swale outlet with grating [C753 - 'The SuDS Manual’]

i
4% P
P
s e

Summary

It is proposed to limit the storm water discharge rate from the proposed
development to 51/s, representing the minimum practicable discharge rate with an
acceptable flow control to avoid major risk of blockages. This rate is also less than
the calculated greenfield runoff from the site and has been agreed with RBWM. The
on-site network is designed, and has approval, to discharge storm water to the
existing open channel / watercourse to the west of the site with on-site attenuation
within swales, an oversized pipe and porous pavements to accommodate storm
events up to and including the 1 in 100 year storm event with an allowance for
climate change. This has been tested for the condition where the drainage ditch is
full (a surcharged outfall from the network) and found to generate acceptable flood
volumes which can be retained on site.

A new foul connection is proposed to the Thames Water foul sewer located in Fifield
Road for the proposed foul flows from the development.

It is hoped that this document provides sufficient information to support the SuDS
requirements for the development and response to the associated planning
condition.

MVA\MLMIPS.com\Work\MLM\6_\667_\66776_\667769\REP 9
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Greenfield Runoff Calculation

E‘?‘ Bural Runoff Calculator

S|

ICPSUDS

|CP SUDS Input (FSR Method) Results

Retum Period (Years) Partly Urbanised Catchment (QRAR) QBEAR rural {/s)
Area (ha) 1.800 Urban ooom || ||l 79

SAAR (mm) 700 Region Region 6 ~ | il QEAR uban {/s)
Soil 0.450 | 79
Growth Curve | (Nore) Caleulate

Return Peniod Flond
Reai QBAR Q (100yrs) Q{1 yrs) Q (30 yrs) Qo0 ~
2o (Us) (lis) (lis) (U's) U's
Region 1 7.9 19.6 6.7 14.9
Region 2 7.9 20.8 6.9 15.0 =
IH 124 Region 3 7.9 16.4 6.8 13.9
: Region 4 7.9 20.3 6.6 15.5
T B
Region 5 7.9 28.2 6.9 19.0
ADAS 245 Region 6iRegion 7 7.9 25.2 6.7 17.9
- Region 8 7.9 19.1 6.2 15.1
Region 9 7.9 17.2 7.0 13.9 -
Greenfield Volume ||| ¢ | T | b
OK || Cancsl || Hebp

Enter Retum Perod betweesn 1 and 1000
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Drainage

XP Solutions Network 2016.1

STORM SEWER DESTGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years) 100 Foul Sewage (l/s/ha) 0.000
Site ILocation GE 491100 176950 50 91100 76850 Volumetric Runoff Coeff. 0.750
C (lkm) -0.027 Add Flow / Climate Change (%) 0
D1 (1lkm) 0.267 Minimum Backdrop Height (m) 0.000
D2 (1lkm) 0.250 Maximum Backdrop Height (m) 0.000
D3 (1lkm) 0.248 Min Design Depth for Optimisation (m) 1.200
E (lkm) 0.300¢ Min Vel for Auto Design only (m/s) 1.00
F (1lkm) 2,736 Min 3lope for Optimisation (1:X) 500
Maximum Rainfall (mm/hr) 50
Maximum Time of Ceoncentration (mins) 30
Designed with Level Scffits
Time Area Diagram for Storm
Time Area Time Area Time Area Time Area Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 0.046 4-8 0.019 8-12 0.000( 12-16 0.039| 16-20 0.077| 20-24 0.239| 24-28 0.106
Total Area Contributing (ha) = 0.525
Total Pipe Volume (m?) = 519.102
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) {m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (rmm) Design
1.000 40.500 0.044 920.5 0.0862 6£.00 0.0 D030 2 =/ 200 1:3 Swale '
1.000 28.000 0,112 2530.0 0.0080 0.00 0.0 0.600 o 100 Pipe/Conduit '
2,080 B1.000 D.D32 2531.3 0.2315 6.00 0.0 0.600 o 225 Pipe/Conduit '
2.001 23.600 D.084 251.1 0.032 0.00 0.0 0.600 o 225 Pipe/Conduit '
2002 16.500 0.066 250.0 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit '
2,003 21.070 0.084 250.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
1082 115000 0.055 2100.0 0.020 0.00 0.0 0.030 4 Z=/ 1400 1:4 Swale '
1,003 26.000 0.037 702.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit '
1.004 44.600 0.047 948.9 0.065 0.00 0.0 0.600 o 500 Pipe/Conduit 5
1.005 5.000 0.050 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit '
Network Results Table
PN Rain i 3 -8 US/IL I I.Area E Base Foul BAdd Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 B.60 26.930 0.062 0.0 0.0 0.0 0.26 64.4 8.4
1.001 50.00 9.56 26.880 0.062 0.0 0.0 0.0 0.48 3.8« 8.4
2.000 50.00 11.38 26.8950 0.315 0.0 0.0 0.0 0.25 10.0« 42.7
2.001 50.00 11.84 26.910 0.347 0.5 0.0 0.0 0.82 32.6« N
2.002 50.00 12.19 26.816 0.378 0.0 0.0 0:0 .82 32,7« 51.2
2.003 50.00 12.75 26.750 0D.378 0.0 0.0 3.0 G.LB3 EL.le 5102
1.002 50.80 23,97 26.450 0.460 0.0 0.8 g.0 017 Bl.Fe 62,3
1.003 50.00 24.86 26.385 0.460 0.0 0.0 0.0 0.49 19.3« 62.3
1.004 50.00 25.93 26.358 0.525 0.0 0.0 0.0 G270 136:9 1.1
1.005 50580 Z2e.01- Ze, 311 0.525 0.0 0.8 g.0 1.00 17.8e¢ 7Tl.1

©1982-2016 XP Solutions
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |[Depth Connection Diam. ,L*W| PN Invert Diameter | PN Invert Diameter |Backdrop
(m) ( rm. ) Level (m) {mm ) Level (m) {mm) (mm)
Swale 1|27.300|0.370 Junction 1.000 26.930 1200
SWl -O/L|27.300|0.420 Junction 1.001 6.880 100 (1.000 26.886 1200 56
P.P.|27.350|0.400 | Sealed Manhole 1200(2.000 6.950 225
$1.0]27.450(0.540 Open Manhole 1350 (2.001 6.910 225 (2.000 26.918 225 8
S1.1) |27.450 (0.634 Cpen Manhole 1200 |2.002 6.816 225 (2.001 26.816 225
$1.2|27.350(0.600 Open Manhole 2.0503 26.750 150 |2.002 26.750 225
Swale 2|27.300|0.850 Junction 1.002 26.450 1400 |1.001 26.768 100 268
2.003 26.666 150 216
S1.3 |27.250 (0,855 Junction 0]11.003 26.395 225 (1.004 26.395 1400
51.4(27.000|0.642 |Sealed Manhole 1500 |1.004 26.358 500 (1.003 26.358 225
$1.5(27.000|0.689 |Sealed Manhole 1500 | 1.605 26.311 150 |1.004 26.311 500
27.000|0.739 Open Manhole 0 OUTFALL 1.005 26.261 150
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XP Solutions Network 2016.1

PTPELTINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm )
1.000 3 \=/ 1200 Swale 1 27.300 26.930 0.220 Junction
1.001 o 100 SWl -o/L 27.300 26.B80 0.320 Junction
2.000 G 225 F.P. 27.350 26.950 0.175 Sealed Manhole 1200
2,081 & 225 51.0 27.450 26.910 0.315 Open Manhole 1350
2.002 o 225 S1.1 27.450 2Z65.81h8 0.409 Open Manhole 1200
2,003 @ X550 S1.2 27:350 26.750D 0.450 Open Manhole 1200
1.002 4 \=/ 1400 Swale 2 27.300 26.450 0.700 Junction
1.003 @ 225 S1.3 27.250 28.385 0.630 Junction
1.004 o 500 51,4 27.000 26.358 0.142 Sealed Manhole 1500
1.005 o 150 515 29.008 25311 0.53% Sealed Manhaole 1500
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
{m) (1:X) Name (m) (m) (m) Connection {mom )
1.000 40.500 9820.5 swl -o/L 27.300 26.886 0.264 Junction
1.001 Z8.000 250.0 Swale 2 27.300 26.768 0.432 Junction
2.000 -81.000 2531.3 s1.0 27.450 26.918 0.207 Open Manhole 1350
2001 23.600 251:1 Sl.1 27.4580 26.816 0.4089 Open Manhole 1200
2.00z2 16.500 250.0 S1L.2 2Z7.3580 28.750 0.375 Open Manhole 1200
2.003 21.070 250.8 Swale 2 27.300 2Ze6.6866 0.484 Junction
1.002 115.000 2100.0 51.3 27.250 26,395 0.705 Junction
1003 26000 702:7 51.4 27.000 26.358 0.417 Sealed Manhole 1500
1.004 44_.600 9848.9 sl.5 27.000 2e6.311 0.189 Sealed Manhole 1500
1.005 5.000 100.0 27.000 28.281 0.588 Open Manhole 0
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 = - 100 0.062 0.062 0.062
1.001 - - 100 0.000 0.000 0.000
2.000 ~ - 100 0515 0515 B 8 B
2,001 o - 100 0.032 0.032 0.032
2.002 - - 100 0.031 0.031 0.031
2.003 ~ - 100 0.000 0.000 0.000
1.002 o - 100 0.020 0.020 0.020
1.003 o - 100 0.000 0.000 0.000
1.004 ~ - 100 0.065 0.065 0.065
1.005 o - 100 0.000 0.000 0.000

Total Total Total

0.525 0.525 Q.525

Surcharged Outfall Details for Storm

Cutfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.005 27.000 26.261 0.000 0 0

Datum (m) Q0.000 Cffset (mins) O

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
(mins) (m) | (mins) (m) | (mins) (m) | (mins) (m) | (mins) (m) |(mins) (m) | (mins) (m) | (mins) (m)

15 @.0Q60 60 0.000 105 6.:000 150 0.000 195 0,000 240 0.000 285 0.000 330 0,000
30 0.000 75 0.000 120 0.000 165 0.000 210 0.000 255 0.000 300 0.000 345 0.000
45 0.000 90 0.000 135 0.000 180 0.000 225 0.000 270 0.000 315 0.000 360 0.000

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Manhole Headloss Coeff (Glcbal) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Tcoctal Flow 0.000 Run Time (mins) 15920

Hot Start Level (mm) 0 MADD Factor * 10m?/ha Storage 2.000 Output Interwval (mins) 16

Number of Input Hydrographs 0 Number of Qffline Controls (0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH E (1lkm) 0.300

Return Period (years) 100 F (1km) 2.7386
Site Location GB 491100 176950 50U 91100 768550 Summer Storms No

C (lkm) -0.027 Winter Storms Yes

D1 (1lkm) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

D3 (1lkm) 0.248 S5torm Duration (mins) 960
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Online Controls for Storm

Hydro-Brake Optimum® Manhole: S1.5, DS/PN: 1.005, Volume (m3*): 9.7
Unit Reference MD-S5CL-0098-5000-1100-5000 Sump Available Yes
Design Head (m) 1.100 Diameter (mm) 98
Design Flow (1/s) 5.0 Invert Level (m) 26.311
Flush-Flo™ Calculated Minimum Qutlet Pipe Diameter (mm) 150
Objective Minimise blockage risk Suggested Manhole Diameter (mm) 1200
Application Surface

Control Points

Design Point (Calculated)

Flush-Flo™

Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
1.100

0.257

Kick-Flo®
Mean Flow over Head Range

0.614

5.0 3.8
5.0 = 4.3

The hydrological calculations have been based on the Head/Discharge
another type of control device other than a Hydro-Brake Optimum® be

relationship for the Hydro-Brake Optimum® as specified. Should
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 3.6 0.600 4.0 1.600 S 2.600 150 5.000 13051 7.500 12.3
0.200 4.9 0.800 4.3 1.800 6.3 3.000 8.0 5.500 10.6 8.000 1257
0.300 5.0 1.000 4.8 2.000 6.6 3.500 B.6 6.000 ] 53 ot 8.500 130
0.400 4.8 1.:200 B2 2.200 6.9 4.000 2 s &.500 115 9.000 13.4
0.500 4.5 1.400 5.6 2.400 T 4.500 Lo 7000 11.9 9.500 13.8
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Porous Car Park Manhole: P.P.,

Storage Structures for Storm

DS/PN: 2.000

Infiltration Coefficient Base (m/hr)
Membrane Percolation (mm/hr)

Max Percolation (l/s)

Safety Factor

0.00000 Porosity B30 Slope (1:X)
1000 Invert Level (m) €.900 Depression Storage (mm)
422 .2 Width (m} BO.OD Evaporation (mm/day)
2.0 Length (m) 19.0 Membrane Depth (mm)

500.0

S
3
0
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1 yvear Return Period Summary of Critical Results by Maximum level

(Rank 1) for Storm

Areal Reduction Factor 1.000
Hot Start (mins) 4]
Hot Start Lewvel (mm)

Number of Input Hydrographs 0

Manhole Headloss Coeff
Foul Sewage per hectare
0 Additional Flow - %

Simulation Criteria

(Global) 0.500
(1/s) 0.000
of Total Flow 0.000 Flow per Person per Day

MADD Factor * 10m?®/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day) 0.000

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

Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH D3 (1km) 0.248
Site Location GB 491100 176950 50 91100 76950 E (1km) 0.300
C (1lkm) =B:027 F {llm) 2.736

D1 (1km) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

Margin for Flood Risk Warning
Analysis Timestep

Profile (=)

Duration({s) (mins) 15, 30,
Return Period(s) (years)
Climate Change (%)
Us/MH Return Climate First (X)
PN Name Storm Period Change Surcharge

1.000 BSwale 1 15 Winter . +30%
1.001 swl -0/L 15 Winter i +30% 1/15 Summer
2.000 P.P. 480 Winter ik +30% 100/15 Summer
Z2.001 51.0 15 Winter i +30% 30/15 Summer
Z2.002 51.1 15 Winter 1 +30% 30/15 Summer
Z2.003 81.2 15 Winter 1 +30% 1/15 wWinter

1.002 3Swale 2 120 Winter i +30%
1.003 51.3 120 Winter 1 +30% 30/15 Summer
1.004 51.4 120 Winter 1 +30% 30/120 Winter
1.005 51.5 120 Winter 1. +30% 1/15 Summer
PN
1.00
1.00
2.00
20D
200
2.00
1.00
1.00
1.00
1.00

(mm) 100.0 DTS Status ON Inertia Status QFF

Fine DVD Status QFF
Summer and Winter
60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
17 28, 100
30; 320, 30
Water Surcharged Flooded Pipe
First (YY) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
Flood Overflow Act. (m) (m) {m?) Cap. (1/s) (1/s)
27 A3 -0.287 0.000 0.04 13.3
27.004 0.024 0.000 1.12 4.2
27.030 -0.145 0.000 0.25 3:8
100/15 Summer 26.980 =0.155 0.000 0.21 6.2
26.928 -0.113 0.000 0.40 11.%
100/15 Summer 26.902 0.002 0.000 1.05 11.0
26.563 =0. 737 0.000 0.00 9.4
26.561 -0.059 0.000 0.29 4.8
26.551 -0.307 0.000 0.06 6.9
26,5489 0.088 0.000 (.35 5.0
Us/MH Level
Name Status Exceeded
0 Swale 1 OK
1 SWl1 -0/L SURCHARGED*
0 BPUE, OK
1 31:0 QK 3
2 511 OK
3 51.2 SURCHAERGED 5
2 Swale 2 OK
3 51.3 OK*
4 51.4 OK 20
5 51.5 SURCHARGED* 20
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30 year Return Period Summary o

f Critical Results by Maximum lLevel (Rank 1) for Storm

Areal Reduction Factor 1.000
Hot Start (mins) 4]
Hot Start Lewvel (mm)

Number of Input Hydrographs 0

Manhole Headloss Coeff
Foul Sewage per hectare
0 Additional Flow - %

Simulation Criteria

(Global) 0.500
(1/s) 0.000
of Total Flow 0.000 Flow per Person per Day

MADD Factor * 10m?®/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day) 0.000

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

Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Eainfall Model FEH D3 (1lkm) 0.248
Site Location GB 491100 176950 SU 91100 76950 E (1km}) 0.300
C (1km) -0.027 Fo(1lkm) 2.736
D1 (1km) 0.267 Cv (Summer) 0.750
D2 (1km) 0.250 Cwv (Winter) 0.840
Margin for Flood Risk Warning (mm) 100.0 DTS Status ON Inertia Status OFF

Analysis Timestep

Profile (=)

Duration({s) (mins) 15, 30,
Return Period(s) (years)
Climate Change (%)
Us/MH Return Climate First (X)
PN Name Storm Period Change Surcharge

1.000 BSwale 1 15 Winter 30 +30%
1.001 swl -0/L 15 Winter 30 +30% 1/15 Summer
2.000 P.P. &0 Winter 30 +30% 100/15 Summer
Z2.001 51.0 15 Winter 30 +30% 30/15 Summer
Z2.002 51.1 15 Winter 30 +30% 30/15 Summer
Z2.003 81.2 15 Winter 30 +30% 1/15 wWinter

1.002 3Swale 2 360 Winter 30 +30%
1.003 51.3 360 Winter 30 +30% 30/15 Summer
1.004 51.4 960 Winter 30 +30% 30/120 Winter
1.005 51.5 960 Winter 30 +30% 1/15 Summer
PN
1.00
1.00
2.00
20D
200
2.00
1.00
1.00
1.00
1.00

Fine DVD Status QFF
Summer and Winter
60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
17 28, 100
30; 320, 30
Water Surcharged Flooded Pipe
First (YY) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
Flood Overflow Act. (m) (m) {m?) Cap. (1/s) (1/s)
27152 -0.148 0.000 0.02 41.9
27 . 152 0.172 0.000 1.61 6.l
27:1869 -0.006 0.000 0.99 15.5
100/15 Summer 27,381 0.246 0.000 051 15.4
27.374 0333 0.000 0.82 26.7
100/15 Summer 27.321 0.421 0.000 2.45 25.8
26.932 -0.368 0.000 0.01 20.9
26.932 0.312 0.000 0.64 10.8
27.000 0.142 0.000 0.05 5.7
27.000 0.539 0.000 (.35 5.0
Us/MH Level
Name Status Exceeded
0 Swale 1 OK
1 SWl1 -0/L SURCHARGED*
0 BPUE, OK
1 51.0 FLOOD RISEK 3
2 51.1 FLOOD RISK
3 51.2 FLOOD RISK 5
2 Swale 2 OK
3 51.3 SURCHARGED*
4 51.4 FLOOD RISK¥* 20
5 51.5 FLoOD RISE* 20
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100 vear Return Period Summary of Critical Results by Maximum level

(Rank 1) for Storm

Areal Reduction Factor 1.000
Hot Start (mins) 4]
Hot Start Lewvel (mm)

Number of Input Hydrographs 0

Manhole Headloss Coeff
Foul Sewage per hectare
0 Additional Flow - %

Simulation Criteria

(Global) 0.500
(1/s) 0.000
of Total Flow 0.000 Flow per Person per Day

MADD Factor * 10m?®/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day) 0.000

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

Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH D3 (1km) 0.248
Site Location GB 491100 176950 50 91100 76950 E (1km) 0.300
C (1lkm) =B:027 F {llm) 2.736

D1 (1km) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

Margin for Flood Risk Warning
Analysis Timestep

Profile (=)

Duration({s) (mins) 15, 30,
Return Period(s) (years)
Climate Change (%)
Us/MH Return Climate First (X)
PN Name Storm Period Change Surcharge

1.000 BSwale 1 15 Winter 100 +30%
1.001 swl -0/L 15 Winter 100 +30% 1/15 Summer
2.000 P.P. &0 Winter 100 +30% 100/15 Summer
Z2.001 51.0 15 Winter 100 +30% 30/15 Summer
Z2.002 51.1 15 Winter 100 +30% 30/15 Summer
Z2.003 81.2 15 Winter 100 +30% 1/15 wWinter

1.002 3Swale 2 480 Winter 100 +30%
1.003 51.3 480 Winter 100 +30% 30/15 Summer
1.004 51.4 120 Winter 100 +30% 30/120 Winter
1.005 51.5 120 Winter 100 +30% 1/15 Summer
PN
1.00
1.00
2.00
20D
200
2.00
1.00
1.00
1.00
1.00

(mm) 100.0 DTS Status ON Inertia Status QFF

Fine DVD Status QFF
Summer and Winter
60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
17 28, 100
30; 320, 30
Water Surcharged Flooded Pipe
First (YY) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
Flood Overflow Act. (m) (m) {m?) Cap. (1/s) (1/s)
27.244 -0.0586 0.000 0.19 532
27.243 0. 263 0.000 1.84 7.0
27.304 0.129 0.000 1.22 19.1
100/15 Summer 27.452 0317 2.075 0.63 18.9
27.447 0.406 0.000 1.21 kel
100/15 Summer 27.352 0.452 2.055 2.54 26.7
27 .050 =0 2510 0.000 0.01 22.6
27.050 0.430 0.000 0.46 7.8
27.000 0.142 0.000 0.08 9.3
27.000 0.539 0.000 (.35 5.0
Us/MH Level
Name Status Exceeded
0 Swale 1 FLOOD RISK*
1 SW1 -0/L FLOOD RISK*
0 P.EB. FLOOD BEISK*
1 31:0 FLOOD 3
2 51.1 FLOOD RISK
3 5L.2 FLOCD 5
2 Swale 2 OK
3 51.3 SURCHARGED*
4 51.4 FLOOD RISK¥* 20
5 51.5 FLoOD RISE* 20
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STORM SEWER DESTGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years) 100 Foul Sewage (l/s/ha) 0.000
Site ILocation GE 491100 176950 50 91100 76850 Volumetric Runoff Coeff. 0.750
C (lkm) -0.027 Add Flow / Climate Change (%) 0
D1 (1lkm) 0.267 Minimum Backdrop Height (m) 0.000
D2 (1lkm) 0.250 Maximum Backdrop Height (m) 0.000
D3 (1lkm) 0.248 Min Design Depth for Optimisation (m) 1.200
E (lkm) 0.300¢ Min Vel for Auto Design only (m/s) 1.00
F (1lkm) 2,736 Min 3lope for Optimisation (1:X) 500
Maximum Rainfall (mm/hr) 50
Maximum Time of Ceoncentration (mins) 30
Designed with Level Scffits
Time Area Diagram for Storm
Time Area Time Area Time Area Time Area Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 0.046 4-8 0.019 8-12 0.000( 12-16 0.039| 16-20 0.077| 20-24 0.239| 24-28 0.106
Total Area Contributing (ha) = 0.525
Total Pipe Volume (m?) = 519.102
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) {m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (rmm) Design
1.000 40.500 0.044 920.5 0.0862 6£.00 0.0 D030 2 =/ 200 1:3 Swale '
1.000 28.000 0,112 2530.0 0.0080 0.00 0.0 0.600 o 100 Pipe/Conduit '
2,080 B1.000 D.D32 2531.3 0.2315 6.00 0.0 0.600 o 225 Pipe/Conduit '
2.001 23.600 D.084 251.1 0.032 0.00 0.0 0.600 o 225 Pipe/Conduit '
2002 16.500 0.066 250.0 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit '
2,003 21.070 0.084 250.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
1082 115000 0.055 2100.0 0.020 0.00 0.0 0.030 4 Z=/ 1400 1:4 Swale '
1,003 26.000 0.037 702.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit '
1.004 44.600 0.047 948.9 0.065 0.00 0.0 0.600 o 500 Pipe/Conduit 5
1.005 5.000 0.050 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit '
Network Results Table
PN Rain i 3 -8 US/IL I I.Area E Base Foul BAdd Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 B.60 26.930 0.062 0.0 0.0 0.0 0.26 64.4 8.4
1.001 50.00 9.56 26.880 0.062 0.0 0.0 0.0 0.48 3.8« 8.4
2.000 50.00 11.38 26.8950 0.315 0.0 0.0 0.0 0.25 10.0« 42.7
2.001 50.00 11.84 26.910 0.347 0.5 0.0 0.0 0.82 32.6« N
2.002 50.00 12.19 26.816 0.378 0.0 0.0 0:0 .82 32,7« 51.2
2.003 50.00 12.75 26.750 0D.378 0.0 0.0 3.0 G.LB3 EL.le 5102
1.002 50.80 23,97 26.450 0.460 0.0 0.8 g.0 017 Bl.Fe 62,3
1.003 50.00 24.86 26.385 0.460 0.0 0.0 0.0 0.49 19.3« 62.3
1.004 50.00 25.93 26.358 0.525 0.0 0.0 0.0 G270 136:9 1.1
1.005 50580 Z2e.01- Ze, 311 0.525 0.0 0.8 g.0 1.00 17.8e¢ 7Tl.1
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |[Depth Connection Diam. ,L*W| PN Invert Diameter | PN Invert Diameter |Backdrop
(m) ( rm. ) Level (m) {mm ) Level (m) {mm) (mm)
Swale 1|27.300|0.370 Junction 1.000 26.930 1200
SWl -O/L|27.300|0.420 Junction 1.001 6.880 100 (1.000 26.886 1200 56
P.P.|27.350|0.400 | Sealed Manhole 1200(2.000 6.950 225
$1.0]27.450(0.540 Open Manhole 1350 (2.001 6.910 225 (2.000 26.918 225 8
S1.1) |27.450 (0.634 Cpen Manhole 1200 |2.002 6.816 225 (2.001 26.816 225
$1.2|27.350(0.600 Open Manhole 2.0503 26.750 150 |2.002 26.750 225
Swale 2|27.300|0.850 Junction 1.002 26.450 1400 |1.001 26.768 100 268
2.003 26.666 150 216
S1.3 |27.250 (0,855 Junction 0]11.003 26.395 225 (1.004 26.395 1400
51.4(27.000|0.642 |Sealed Manhole 1500 |1.004 26.358 500 (1.003 26.358 225
$1.5(27.000|0.689 |Sealed Manhole 1500 | 1.605 26.311 150 |1.004 26.311 500
27.000|0.739 Open Manhole 0 OUTFALL 1.005 26.261 150
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network

Ipswich IP1 ZHF Surcharged Outfall - FEH |mcrﬂ
Date 20th December 2016 Designed by Darragh 0O'Connell Vil

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
XP Solutions Network 2016.1

PIPELTINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (o )
1.000 3 \=/ 1200 Swale 1 27.300 26.930 0.220 Junction
1.001 o 100 SWl -Q/L. 27.300 256.880 0.320 Junction
2.000 o 225 B.P. 27.350 26:.950 0.175 Sealed Manhole 1200
2.001 ¢ 225 S1.0 27.450 26.5%10 0.:315 Open Manhole 1350
2.002 o 225 51.1 27.450 26.816 0.409 Open Manhole 1200
2.003 o 156 1.2 27.350 26,750 0.450 Open Manhole 1200
1.002 4 \=/ 1400 Swale 2 27.300 26.450 0. 700 Junction
1.003 o 225 31.3 27:250 26.385 0.630 Junction
1.004 o 500 S1.4 27.000 26.358 0.142 Sealed Manhole 1500
1.085 o 150 51.5 27.800 26,311 0.539 Sealed Manhole 1500
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection {mom )
1.000 40.500 920.5 swl -0/L 27.300 26.886 0.264 Junction
1.001 28.000 250.0 Swale 2 27.300 26.768 0.432 Junction
2,000 B81.000 2531.3 51:0 27.450 26.918 0.307 Open Manhole 1350
2001 23,600 2511 51.1 27450 26.816 0.409 Open Manhole 1200
200 16.500 250.0 Sl.2 27,350 Z6.750 § T Open Manhole 1200
2.003 21.070 250.83 Swale 2 27.300 26.666 0.484 Junction
1.002 115.000 2100.0 Sl.3 21258 26.395 0.705 Junction
1,003 26.000 762.7 514 27.000 26.358 0.417 Sealed Manhole 1500
1.004 44.600 948.9 S5L.5 27.000 26.311 0.189 Sealed Manhole 1500
1.005 5.000 100.0 27.000 26.261 ND.589 Open Manhole 0
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network b& .
Ipswich IP1 2HF Surcharged Outfall - FEH Mi?rﬁ """"
Date 20th December 2016 Designed by Darragh 0'Connell %

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
XP Solutions Network 2016.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 = - 100 0.062 0.062 0.0862
1.001 —= - 100 0.000 0.000 0.000
2.000 - - 100 8.315 8.315 0315
2.001 = - 100 0.032 0.032 0.032
2.002 —= - 100 0.031 0.031 0.031
2.003 - - 100 0.000 0.000 0.000
1.002 - - 100 0.020 0.020 0.020
1.003 = - 100 0.000 0.000 0.000
1.004 - - 100 0.065 0.065 0.065
1.005 - - 100 0.000 0.000 0.000

Total Total Total

D.525 D.525 0.525

Surcharged Outfall Details for Storm

Cutfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.005 27.000 26.261 0.000 0 0

Datum (m) 25.500 Offset (mins) 0

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
(mins) (m) (mins) (m) (mins) (m) (mins) (m) (mins) (m) (mins) (m) {mins) {m) (mins) (m) (mins) (m) (mins) (m)

15 1.450 B70 1.450 1725 1.450 2580 1.450 3435 1.450 4290 1.450 5145 1.450 6000 1.450 6855 1.450 7710 1.450
30 1.450 885 1.450 1740 1.450 2595 1.450 3450 1.450 4305 1.450 5160 1.450 6015 1.450 6870 1.450 7725 1.450
45 1.450 00 1.450 1755 1 .45 2610 1.450 3465 1.450 4320 1.450 5175 1.450 6030 1.450 6885 1.450 7740 1.450
60 1.450 G915 1,450 1778 1.450 2825 1.450 3480 1.450 4335 1.450 5190 1.450 6045 1.450 6900 1.450 7755 1.450
75 1.450 930 1.450 1785 1.450 2640 1.450 3495 1.450 4350 1.450 5205 1.450 6060 1.450 6915 1.450 7770 1.450
a0 1.450 245 1.450 1800 1.450 2655 1.450 3510 1.450 4365 1.450 5220 1.450 6075 1.450 6930 1.450 7785 1.450
105 1.450 960 1.450 1815 1.450 2870 1.450 3525 1.450 4380 1.450 5235 1.450 6090 1.450 69245 1.450 7800 1.450
120 1.450 L Y 1. 1830 1.450 2685 1.450 3540 1.450 4395 1.450 250 1.450 6105 1.450 6960 1.450 7815 1.450
135 1.450 990 1.450 1845 1.450 2700 1.450 3555 1.450 4410 1.450 5265 1.450 6120 1.450 6975 1.450 7830 1.450
150 1.450 1085 I.450 1860 1.450 2715 14580 3570 1.450 4425 1.450 5280 1.450 6135 1.450 6990 1.450 7845 1.450
165 1.450 1020 1.450 1875 1.450 2730 1.450 3585 1.450 4440 1.450 5295 1.450 6150 1.450 7005 1.450 7860 1.450
180 1.450 1035 1.450 1890 1.450 2745 1.450 3600 1.450 4455 1.450 5310 1.450 6165 1.450 7020 1.450 7875 1.450
195 1.450 1050 I.450 1805 1.450 2760 1.450 3615 1.450 4470 1.450 5325 1.450 6180 1.450 7035 1.450 7890 1.450
2180 1.450 1065 1.450 1820 1.450 2775 1.450 3630 1.450 4485 1.450 5340 1.450 6195 1.450 7050 1.450 7305 1.450
225 1.450 1080 1.450 1835 1.450 2790 1.450 3645 1.450 4500 1.450 5355 1.450 6210 1.450 7065 1.450 7920 1.450
240 1.450 1095 1.450 1850 1.450 2805 1480 3660 1.450 4515 1.450 5370 1.450 6225 1.450 7080 1.450 7935 1.450
255 1,450 EIg, 1T.450 1865 1.450 ZB20 1.450 3675 1.450 A530 1.450 5385 1.450 6240 1.450 7095 1.450 7950 1.450
270 1.450 1125 1,450 1880 1.450 2835 1.450 3690 1.450 4545 1.450 5400 1.450 6255 1.450 7110 1.450 7965 1.450
285 1.450 1140 1.45%0 1895 1.450 ZB850 1.450 3705 1.450 4560 1.450 5415 1.450 6270 1.450 7125 1.450 7980 1.450
300 1.450 1E5Ss 1450 2010 1.450 ZB65H 1.450 3720 1.450 A575 1.450 5430 1.450 6285 1.450 7140 1.450 7995 1.450
315 1.450 1170 1.450 2025 1.450 2880 1.450 3735 1.450 4590 1.450 5445 1.450 6300 1.450 7155 1.450 8010 1.450
330 1.450 1185 1.45%0 2040 1.450 ZB95 1.450 3750 1.450 4605 1.450 5460 1.450 6315 1.450 7170 1.450 8025 1.450
345 1.450 1200 1.450 2055 1.450 2910 1.450 3765 1.450 4620 1.450 5475 1.450 6330 1.450 7185 1.450 85040 1.450
360 1.450 1215 1.450 2070 1.450 24825 1.450 3780 1.450 4635 1.450 5490 1.450 6345 1.450 7200 1.450 8055 1.450
375 1.450 1230 1.45%0 2085 1.450 2940 1.450 3795 1.450 4650 1.450 5505 1.450 6360 1.450 7215 1.450 8070 1.450
390 1.450 1245 1.450 2100 1.450 2955 1.450 3810 1.450 4665 1.450 5520 1.450 6375 1.450 7230 1.450 BOBS5 1.450
405 1.450 1260 1.450 2115 1.450 2970 1.450 3825 1.450 4680 1.450 5535 1:450 6390 1.450 7245 1.450 8100 1.450
420 1.450 1275 1.45%0 2130 1.450 2985 1.450 3840 1.450 4695 1.450 5550 1.450 6405 1.450 7260 1.450 8115 1.450
435 1.450 1290 1.450 2145 1.450 3000 1.450 3855 1.450 4710 1.450 5565 1.450 6420 1.450 T275 1.450 8130 1.450
450 1.450 1305 1.450 2160 1.450 3015 1.450 3870 1.450 A725 1.450 5580 1.450 6435 1.450 7290 1.450 8145 1.450
465 1.450 1320 1.450 2175 1.450 3030 1.450 3885 1.450 4740 1.450 585 1.450 6450 1.450 7305 1.450 Ble0 1.450
480 1.450 1335 1.450 2190 1.450 3045 1.450 3900 1.450 4755 1.450 Hhel0 1.450 6465 1.450 7320 1.450 B175 1.450
495 1.450 1350 1.480 2205 1.450 3060 1.450 3915 1.450 A770 1.450 5625 1:.450 6480 1.450 7335 1.450 8190 1.450
510 1.450 1365 1.450 2220 1.450 3075 1.450 3930 1.450 4785 1.450 5640 1.450 6495 1.450 7350 1.450 B205 1.450
525 1.450 1380 1.450 2235 1.450 3090 1.450 3945 1.450 4800 1.450 5655 1.450 6510 1.450 7365 1.450 8220 1.450
540 1.450 1395 1.450 2250 1.450 3105 1.450 3960 1.450 4815 1.450 5670 1.450 6525 1.450 T380 1.450 8235 1.450
585 1.450 413 1,450 2265 1.450 3120 1.450 3975 1.450 4830 1.450 He85 1.450 6540 1.450 7395 1.450 B250 1.450
570 1.450 1425 1.450 2280 1.450 3135 1.450 3990 1.450 4845 1.450 5700 1.450 6555 1.450 7410 1.450 8265 1.450
585 1.450 1440 1.450 2295 1.450 3150 1.4%0 4005 1.450 4860 1.450 5715 1.450 6570 1.450 7425 1,450 8280 1.450
600 1.450 4SS T A5 2310 1.450 3165 1.450 4020 1.450 4875 1.450 5730 1.450 6585 1.450 7440 1.450 B295 1.450
615 1.450 1470 1.450 2325 1.450 3180 1.450 4035 1.450 4890 1.450 5745 1.450 6600 1.450 7455 1.450 8310 1.450
630 1.450 1485 1.450 2340 1.450 3195 1.45%0 4050 1.450 4905 1.450 5760 1.450 6615 1.450 7470 1.450 8325 1.450
645 1.450 1500 1.450 2355 1.450 2210 1,450 4065 1.450 4820 1.450 5775 1.450 6630 1.450 7485 1.450 8340 1.450
660 1.450 1515 1.450 2370 1.450 B205 1.450 4080 1.450 4835 1.450 5790 1.450 6645 1.450 7500 1.450 8355 1.450
675 1.450 1530 1.450 2385 1.450 3240 1.45%0 4095 1.450 4850 1.450 5805 1.450 6660 1.450 7515 1.450 8370 1.450
690 1.450 1545 1..450 2400 1.450 2255 1,450 4110 1.450 4965 1.450 5820 1.450 6675 1.450 7530 1.450 8385 1.450
705 1.450 1560 1.450 2415 1.450 3270 1.450 4125 1.450 4980 1.450 5835 1.450 6690 1.450 7545 1.450 8400 1.450
720 1.450 1575 1.450 2430 1.450 3285 1.45%0 4140 1.450 4895 1.450 5850 1.450 6705 1.450 7560 1.450 8415 1.450
735 1.450 1590 1.450 2445 1.450 3300 1.450 4155 1.450 5010 1.450 5865 1.450 €720 1.450 7575 1.450 8430 1.450
750 1.450 1605 1.450 2460 1.450 3315 1.450 4170 1.450 5025 1.450 5880 1.450 6735 1.450 7590 1.450 8445 1.450
765 1.450 1620 1.450 2475 1.450 3330 1.450 4185 1.450 5040 1.450 5895 1.450 6750 1.450 7605 1.450 8460 1.450
780 1.450 1635 1.450 2490 1.450 3345 1.450 4200 1.450 5055 1.450 5810 1.450 6765 1.450 7620 1.450 8475 1.450
785 1.450 1650 1.450 2505 1.450 3360 1.450 4215 1.450 5070 1.450 5825 1.450 6780 1.450 7635 1.450 8490 1.450
810 1.450 1665 1.450 2520 1.450 3375 1.450 4230 1.450 5085 1.450 5940 1.450 6795 1.450 7650 1.450 8505 1.450
825 1.450 1680 1.450 2535 1.450 3380 1.450 4245 1.450 5100 1.450 5855 1.450 6810 1.450 T665 1.450 8520 1.450
840 1.450 1695 1.450 2550 1.450 3405 1.450 4260 1.450 5115 1.450 5970 1.450 6825 1.450 7680 1.450 8535 1.450
85 1.450 1710 1.45%0 2865 1.450 3420 1.450 4275 1.450 5130 1.450 5885 1.450 6840 1.450 7695 1.450 8550 1.450
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network hh' .
Ipswich IP1 2HF Surcharged Outfall - FEH EI'U
Date 20th December 2016 Designed by Darragh 0'Connell ’

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnaqe
XP Solutions Network 2016.1

Surcharged Qutfall Details for Storm

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth

(mins) (m) |(mins) (m) |(mins) (m) |((mins) (m) |(mins) (m) |(mins) (m) |(mins) (m) |(mins) (m) | (mins) (m) | (mins) (m)
8565 1.450 9735 1.450| 10905 1.450| 12075 1.450| 13245 1.450| 14415 1.450| 15585 1.450| 16755 1.450( 17925 1.450| 19095 1.450
8580 1.450 9750 1.450| 10920 1.450| 12090 1.450| 13260 1.450| 14430 1.450| 15600 1.450| 16770 1.450( 17940 1.450| 19110 1.450
8595 1.450 9765 1.450 | 10935 1.450 | 12105 1.450 | 13275 1.450 | 14445 1.450 | 15615 1.450| 16785 1.450( 17955 1.450 | 19125 1.450
8610 1.450 9780 1.450| 10950 1.450| 12120 1.450| 13290 1.450| 14460 1.450| 15630 1.450| 16800 1.450( 17970 1.450| 19140 1.450
8625 1.450 3795 1.450| 10965 1.450| 12135 1.450| 13305 1.450| 14475 1.450| 15645 1.450| 16815 1.450( 17985 1.450 | 19155 1.450
8640 1.450 9810 1.450| 10980 1.450| 12150 1.450| 13320 1.450| 14490 1.450| 15660 1.450| 16830 1.450( 18000 1.450| 19170 1.450
8655 1.450 9825 1.450| 10995 1.450| 12165 1.450| 13335 1.450| 14505 1.450 | 15675 1.450| 16845 1.450( 18015 1.450| 19185 1.450
8670 1.450 9840 1.450| 11010 1.450| 12180 1.450| 13350 1.450| 14520 1.450| 15690 1.450| 16860 1.450( 18030 1.450| 19200 1.450
8685 1.450 9855 1.450| 11025 1.450| 12195 1.450 | 133865 1.450| 14535 1.450 | 15305 1.450| 16875 1.450( 18045 1.450 | 19215 1.450
8700 1.450 9870 1.450| 11040 1.450| 12210 1.450| 13380 1.450| 14550 1.450| 15720 1.450| 16890 1.450( 18060 1.450| 19230 1.450
8715 1.450 9885 1.450| 11055 1.450 | 12225 1.450| 13395 1.450| 14565 1.450| 15735 1.450| 18905 1.450( 18075 1.450| 19245 1.450
8730 1.450 9900 1.450| 11070 1.450| 12240 1.450| 13410 1.450| 14580 1.450| 15750 1.450| 16920 1.450( 18090 1.450| 19260 1.450
8745 1.450 9915 1.450| 11085 1.450| 12255 1.450| 13425 1.450| 14595 1.450 | 15765 1.450| 16935 1.450( 18105 1.450| 19275 1.450
8760 1.450 9930 1.450| 11100 1.450| 12270 1.450| 13440 1.450| 14610 1.450| 15780 1.450| 16950 1.450( 18120 1.450| 19290 1.450
8775 1.450 9945 1.450| 11115 1.450 | 12285 1.450 | 13455 1.450| 14625 1.450| 15795 1.450| 16965 1.450( 18135 1.450| 19305 1.450
8790 1.450 9960 1.450| 11130 1.450| 12300 1.450| 13470 1.450| 14640 1.450| 15810 1.450| 16980 1.450( 18150 1.450| 19320 1.450
8805 1.450 9975 1.450| 11145 1.450| 12315 1.450| 13485 1.450| 14655 1.450 | 15825 1.450| 16995 1.450( 18165 1.450| 19335 1.450
8820 1.450 9980 1.450| 11160 1.450| 12330 1.450| 13500 1.450| 14670 1.450| 15840 1.450| 17010 1.450( 18180 1.450| 19350 1.450
8835 1.450| 10005 1.450| 11175 1.450| 12345 1.450| 13515 1.450| 14685 1.450| 15855 1.450| 17025 1.450( 18195 1.450| 19365 1.450
8850 1.450| 10020 1.450| 111980 1.450| 12360 1.450| 13530 1.450| 14700 1.450| 15870 1.450| 17040 1.450( 18210 1.450| 19380 1.450
8865 1.450( 10035 1.450| 11205 1.450| 12375 1.450| 13545 1.450| 14715 1.450| 15885 1.450| 17055 1.450| 18225 1.450 | 19395 1.450
8880 1.450| 10050 1.450| 11220 1.450| 12390 1.450| 13560 1.450| 14730 1.450| 15900 1.450| 17070 1.450( 18240 1.450| 19410 1.450
8895 1.450| 10065 1.450 | 11235 1.450| 12405 1.450 | 13575 1.450| 14745 1.450 | 15815 1.450| 17085 1.450( 18255 1.450 | 19425 1.450
8910 1.450| 10080 1.450| 11250 1.450| 12420 1.450| 13590 1.450| 14760 1.450| 15930 1.450| 17100 1.450( 18270 1.450| 19440 1.450
8925 1.450| 10095 1.450| 11265 1.450| 12435 1.450 | 13605 1.450| 14775 1.450 | 15845 1.450| 17115 1.450( 18285 1.450| 19455 1.450
8940 1.450( 10110 1.450| 11280 1.450| 12450 1.450| 13620 1.450| 14790 1.450| 15960 1.450| 17130 1.450( 18300 1.450| 19470 1.450
8955 1.450| 10125 1.450| 11295 1.450| 12465 1.450| 13635 1.450| 14805 1.450 | 15975 1.450| 17145 1.450( 18315 1.450| 19485 1.450
8970 1.450| 10140 1.450| 11310 1.450| 12480 1.450| 13650 1.450| 14820 1.450| 15990 1.450| 17160 1.450( 18330 1.450| 19500 1.450
8985 1.450| 10155 1.450 | 11325 1.450| 12495 1.450 | 13665 1.450| 14835 1.450 | 18005 1.450| 17175 1.450( 18345 1.450| 19515 1.450
9000 1.450| 10170 1.450| 11340 1.450( 12510 1.450| 13680 1.450| 14850 1.450| 16020 1.450| 17190 1.450| 18360 1.450( 19530 1.450
9015 1.450| 10185 1.450| 11355 1.450( 12525 1.450| 13695 1.450| 14885 1.450| 16035 1.450| 17205 1.450| 18375 1.450( 19545 1.450
9030 1.450| 10200 1.450| 11370 1.450 | 12540 1.450| 13710 1.450| 14880 1.450| 16050 1.450| 17220 1.450| 18320 1.450( 19560 1.450
9045 1.450| 10215 1.450| 11385 1.450| 12555 1.450| 13725 1.450| 14895 1.450| 1606€5 1.450| 17235 1.450| 18405 1.450( 19575 1.450
9060 1.450| 10230 1.450| 11400 1.450| 12570 1.450| 13740 1.450| 14910 1.450( 16080 1.450| 17250 1.450| 18420 1.450| 19590 1.450
9075 1.450| 10245 1.450| 11415 1.450| 12585 1.450| 13755 1.450| 14925 1.450 | 16095 1.450| 17285 1.450| 18435 1.450 | 19605 1.450
9090 1.450| 10260 1.450| 11430 1.450( 12600 1.450| 13770 1.450( 14940 1.450| 16110 1.450| 17280 1.450| 18450 1.450( 19620 1.450
9105 1.450| 10275 1.450| 11445 1.450| 12615 1.450| 13785 1.450| 14955 1.450| 16125 1.450| 17295 1.450| 18465 1.450 | 19635 1.450
9120 1.450| 10290 1.450| 11460 1.450| 12630 1.450| 13800 1.450| 14970 1.450| 16140 1.450| 17310 1.450| 18480 1.450( 19650 1.450
9135 1.450| 10305 1.450| 11475 1.450| 12645 1.450| 13815 1.450| 14985 1.450| 16155 1.450| 17325 1.450| 18495 1.450( 19665 1.450
9150 1.450| 10320 1.450| 11490 1.450( 12660 1.450| 13830 1.450( 15000 1.450| 16170 1.450| 17340 1.450| 18510 1.450( 19680 1.450
9165 1.450| 10335 1.450 | 11505 1.450| 12675 1.450 | 13845 1.450| 15015 I.450 | 16185 1.450| 17355 1.450)| 18525 1.450/( 19695 1.450
9180 1.450| 10350 1.450| 11520 1.450( 12690 1.450| 13860 1.450 | 15030 1.450| 16200 1.450| 17370 1.450| 18540 1.450( 19710 1.450
9195 1.450| 10365 1.450 | 11535 1.450 | 12705 1.450| 13875 1.450| 15045 1.450| 16215 1.450| 17385 1.450 | 18555 1.450( 19725 1.450
9210 1.450| 10380 1.450| 11550 1.450( 12720 1.450| 13890 1.450| 15060 1.450| 16230 1.450| 17400 1.450| 18570 1.450( 19740 1.450
9225 1.450| 10395 1.450| 11565 1.450| 12735 1.450| 13905 1.450| 15075 1.450| 16245 1.450| 17415 1.450 | 18585 1.450( 19755 1.450
6240 1.450| 10410 1.450| 11580 1.450( 12750 1.450| 13920 1.450( 15090 1.450| 16260 1.450| 17430 1.450| 18600 1.450( 19770 1.450
9255 1.450| 10425 1.450 | 11595 1.450 | 12765 1.450 | 13935 1.450| 15105 1.450| 16275 1.450| 17445 1.450| 18615 1.450( 19785 1.450
9270 1.450| 10440 1.450| 11610 1.450( 12780 1.450| 13950 1.450( 15120 1.450| 16290 1.450| 17460 1.450| 18630 1.450( 19800 1.450
9285 1.450| 10455 1.450| 11625 1.450( 12795 1.450| 13965 1.450| 15135 1.450| 16305 1.450| 17475 1.450| 18645 1.450( 19815 1.450
9300 1.450| 10470 1.450| 11640 1.450( 12810 1.450| 13980 1.450| 15150 1.450| 16320 1.450| 17490 1.450| 18660 1.450( 19830 1.450
9315 1.450| 10485 1.450| 11655 1.450| 12825 1.450| 13995 1.450| 15165 1.450| 16335 1.450| 17505 1.450| 18675 1.450( 19845 1.450
9330 1.450| 10500 1.450| 11670 1.450( 12840 1.450| 14010 1.450| 15180 1.450| 16350 1.450| 17520 1.450| 186%0 1.450( 19860 1.450
9345 1.450| 10515 1.450| 11685 1.450 | 12855 1.450| 14025 1.450| 15195 1.450| 16365 1.450| 17535 1.450| 18705 1.450( 19875 1.450
9360 1.450| 10530 1.450| 11700 1.450( 12870 1.450| 14040 1.450( 15210 1.450| 16380 1.450| 17550 1.450| 18720 1.450( 19820 1.450
9375 1.450| 10545 1.450 | 11715 1.450 | 12885 1.450 | 14055 1.450| 15225 1.450 | 16395 1.450| 17565 1.450 | 18735 1.450( 19905 1.450
9390 1.450| 10560 1.450| 11730 1.450| 12900 1.450| 14070 1.450| 15240 1.450( 16410 1.450| 17580 1.450| 18750 1.450| 19920 1.450
9405 1.450| 10575 1.450| 11745 1.450| 12915 1.450| 14085 1.450| 15255 1.450| 16425 1.450| 17595 1.450| 18765 1.450 | 19935 1.450
9420 1.450| 10590 1.450| 11760 1.450( 12930 1.450| 14100 1.450( 15270 1.450| 16440 1.450| 17610 1.450| 18780 1.450( 19950 1.450
9435 1.450| 10605 1.450| 11775 1.450| 12945 1.450| 14115 1.450| 15285 1.450| 16455 1.450| 17625 1.450| 18795 1.450| 19965 1.450
9450 1.450| 10620 1.450| 11790 1.450( 12960 1.450| 14130 1.450( 15300 1.450| 16470 1.450| 17640 1.450| 18810 1.450( 19980 1.450
9465 1.450| 10635 1.450| 11805 1.450 | 12975 1.450| 14145 1.450| 15315 1.450| 16485 1.450| 17655 1.450| 18825 1.450( 19995 1.450
9480 1.450| 10650 1.450| 11820 1.450( 12990 1.450| 14160 1.450( 15330 1.450| 16500 1.450| 17670 1.450| 18840 1.450( 20010 1.450
9495 1.450| 10665 1.450| 11835 1.450( 13005 1.450| 14175 1.450| 15345 1.450| 16515 1.450| 17685 1.450| 18855 1.450( 20025 1.450
9510 1.450| 10680 1.450| 11850 1.450( 13020 1.450| 14190 1.450| 15360 1.450| 16530 1.450| 17700 1.450| 18870 1.450( 20040 1.450
9525 1.450| 10695 1.450| 11865 1.450( 13035 1.450| 14205 1.450| 15375 1.450| 16545 1.450| 17715 1.450| 18885 1.450( 20055 1.450
9540 1.450| 10710 1.450| 11880 1.450( 13050 1.450| 14220 1.450( 15390 1.450| 16560 1.450| 17730 1.450| 18900 1.450( 20070 1.450
9555 1.450| 10725 1.450| 11895 1.450| 13065 1.450 | 14235 1.450| 15405 1.450 | 16575 1.450| 17745 1.450| 18915 1.450 | 20085 1.450
9570 1.450| 10740 1.450| 11910 1.450( 13080 1.450| 14250 1.450( 15420 1.450| 16590 1.450| 17760 1.450| 18930 1.450( 20100 1.450
9585 1.450| 10755 1.450| 11925 1.450( 13095 1.450| 14265 1.450| 15435 1.450| 16605 1.450| 17775 1.450| 18945 1.450( 20115 1.450
9600 1.450| 10770 1.450| 11940 1.450| 13110 1.450| 14280 1.450| 15450 1.450| 16620 1.450| 17790 1.450| 18960 1.450( 20130 1.450
9615 1.450| 10765 1.450| 11955 1.450| 13125 1.450 | 14295 1.450| 15465 1.450| 16635 1.450| 17805 1.450 | 18975 1.450( 20145 1.450
9630 1.450| 10800 1.450| 11970 1.450( 13140 1.450| 14310 1.450( 15480 1.450| 16650 1.450| 17820 1.450| 18990 1.450( 20160 1.450
9645 1.450( 10815 1.450 | 11985 1.450| 13155 1.450 | 14325 1.450| 15495 1.450 | 16665 1.450| 17835 1.450( 18005 1.450
9660 1.450| 10830 1.450| 12000 1.450| 13170 1.450| 14340 1.450| 15510 1.450| 16680 1.450| 17850 1.450| 19020 1.450
9675 1.450| 10845 1.450| 12015 1.450| 13185 1.450| 14355 1.450| 15525 1.450| 16695 1.450| 178s5 1.450( 19035 1.450
9690 1.450| 10860 1.450| 12030 1.450| 13200 1.450| 14370 1.450| 15540 1.450| 16710 1.450| 17880 1.450( 19050 1.450
9705 1.450| 10875 1.450| 12045 1.450| 13215 1.450| 14385 1.450| 15555 1.450| 16725 1.450| 17895 1.450( 19065 1.450
9720 1.450| 10890 1.450| 12060 1.450| 13230 1.450| 14400 1.450| 15570 1.450| 16740 1.450| 17910 1.450(| 19080 1.450
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network .‘

Ipswich IP1 ZHF Surcharged Outfall - FEH |M“:ﬂf_j
Date 20th December 2016 Designed by Darragh 0O'Connell Vil

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
XP Solutions Network 2016.1

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Manhole Headloss Coeff (Glcbal) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Tcoctal Flow 0.000 Run Time (mins) 15920

Hot Start Level (mm) 0 MADD Factor * 10m?/ha Storage 2.000 Output Interwval (mins) 16

Number of Input Hydrographs 0 Number of Qffline Controls (0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH E (1lkm) 0.300
Return Period (years) 100 F (1km) 2.7386
Site Location GB 491100 176950 50U 91100 768550 Summer Storms No

C (lkm) -0.027 Winter Storms Yes

D1 (1km) 0.2&7 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

D3 (1lkm) 0.248 S5torm Duration (mins) 960
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged Outfall - FEH

Date 20th December 2016

File 667769 - Network - FEH - HydroBrake.mdx

Drainage

Designed by Darragh 0O'Connell
Checked by Ben Freedman

¥P Solutions

Network 2016.1

Online Controls for Storm

Hydro-Brake Optimum® Manhole: S1.5, DS/PN: 1.005, Volume (m3*): 9.7
Unit Reference MD-S5CL-0098-5000-1100-5000 Sump Available Yes
Design Head (m) 1.100 Diameter (mm) 98
Design Flow (1/s) 5.0 Invert Level (m) 26.311
Flush-Flo™ Calculated Minimum Qutlet Pipe Diameter (mm) 150
Objective Minimise blockage risk Suggested Manhole Diameter (mm) 1200
Application Surface

Control Points

Design Point (Calculated)

Flush-Flo™

Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
1.100

0.257

Kick-Flo®
Mean Flow over Head Range

0.614

5.0 3.8
5.0 = 4.3

The hydrological calculations have been based on the Head/Discharge
another type of control device other than a Hydro-Brake Optimum® be

relationship for the Hydro-Brake Optimum® as specified. Should
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 3.6 0.600 4.0 1.600 S 2.600 150 5.000 13051 7.500 12.3
0.200 4.9 0.800 4.3 1.800 6.3 3.000 8.0 5.500 10.6 8.000 1257
0.300 5.0 1.000 4.8 2.000 6.6 3.500 B.6 6.000 ] 53 ot 8.500 130
0.400 4.8 1.:200 B2 2.200 6.9 4.000 2 s &.500 115 9.000 13.4
0.500 4.5 1.400 5.6 2.400 T 4.500 Lo 7000 11.9 9.500 13.8
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged Outfall - FEH

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Designed by Darragh 0O'Connell
Checked by Ben Freedman

Drainage

¥P Solutions

Network 2016.1

Porous Car Park Manhole: P.P.,

Storage Structures for Storm

DS/PN: 2.000

Infiltration Coefficient Base (m/hr)
Membrane Percolation (mm/hr)

Max Percolation (l/s)

Safety Factor

0.00000 Porosity B30 Slope (1:X)
1000 Invert Level (m) €.900 Depression Storage (mm)
422 .2 Width (m} BO.OD Evaporation (mm/day)
2.0 Length (m) 19.0 Membrane Depth (mm)

500.0

S
3
0
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged Outfall - FEH

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Micro
Drainage

Designed by Darragh 0O'Connell
Checked by Ben Freedman

¥P Solutions

Network 2016.1

1l yvear Return Period Summary

of Critical Results by Maximum level (Rank 1) for Storm

Areal Reduction Factor 1.000
Hot Start (mins) 4]
Hot Start Lewvel (mm) 0 Additional

Number of Input Hydrographs 0
Number of Online Controls 1

Manhole Headloss Coeff
Foul Sewage per hectare

Simulation Criteria

(Global) 0.500
(1/s) 0.000
of Total Flow 0.000 Flow per Person per Day

MADD Factor * 10m?®/ha Storage 2.000

Inlet Coeffiecient 0.800

Flow - % (1/per/day) 0.000
Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH D3 (1km) 0.248
Site Location GB 491100 176950 50 91100 76950 E (1km) 0.300
C (1lkm) =B:027 F {llm) 2.736

D1 (1km) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

Margin for Flood Risk

Warning (mm) 100.0 DTS Status ON Inertia Status OFF

Analysis Timestep Fine DVD Status OFF
Profile (=) Summer and Winter
Duraticon(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
Return Period(s) (years) i 38; 100
Climate Change (%) T 30 38
Water Surcharged Flooded Pipe
Us/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s)
1.000 Swale 1 7200 Summer 1 +30% 27.028 =, 2T 2 0.000 0.00 1
1.001 SwWl -0O/L 7200 Summer i +30% 1/15 Summer 27.028 0.048 0.000 -0.56 A §
2.000 P.P. 480 Winter i3 +30% 100/15 Summer 27.030 -0.145 0.000 0.25 328
2.001 51.0 7200 Summer 1 +30% 30/15 Summer 100/15 Summer 27.022 —-0.113 0.000 (.05 1.5
2.002 51.1 7200 Summer i} +30% 30/15 Summer 2702 -0.014 0.000 0.06 1.7
2.003 51.2 7200 Summer 3 +30% 1/15 Winter 100/15 Summer 27.034 0.134 0.000 0.16 1.6
1.002 Swale 2 7200 Summer 1 +30% 27.043 -0.257 0.000 0.00 =381
1.003 51.3 7200 Summer i} +30% 1/60 Winter 27.043 0.423 0.000 -3.44 -58.0
1.004 51.4 7200 Summer 1 +30% 1/960 Summer 27.000 0.142 0.000 -0.16 o EL
1.005 51.5 7200 Summer ¥ +30% 1/15 Summer 27 .000 0.539 0.000 -=0.27 =38
Us/MH Level
PN Name Status Exceeded
1.000 Swale 1 OK
1.001 SW1 -O/L SURCHARGED*
2.000 PUE. OK
2.001 31:0 QK 3
2,002 511 OK
2.003 51.2 SURCHAERGED 5
1.002 Swale 2 QK
1.003 51.3 SURCHARGED*
1.004 51.4 FLOOD RISK* 51
1.005 51.5 FLoOD RISE* 52
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged Outfall - FEH

Micro

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Designed by Darragh 0O'Connell
Checked by Ben Freedman

Drainage

¥P Solutions

Network 2016.1

30 year Return Period Summary

of Critical Results by Maximum level (Rank 1) for Storm

Areal Reduction Factor 1.000
Hot Start (mins) 4]
Hot Start Lewvel (mm) 0 Additional

Number of Input Hydrographs 0

Manhole Headloss Coeff
Foul Sewage per hectare

Simulation Criteria

(Global) 0.500
(1/s) 0.000
of Total Flow 0.000 Flow per Person per Day

MADD Factor * 10m?®/ha Storage 2.000
Inlet Coeffiecient 0.800
Flow - % (1/per/day) 0.000

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

Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH D3 (1km) 0.248
Site Location GB 491100 176950 50 91100 76950 E (1km) 0.300
C (1lkm) =B:027 F {llm) 2.736

D1 (1km) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

Margin for Flood Risk

Warning (mm) 100.0 DTS Status ON Inertia Status OFF

Analysis Timestep Fine DVD Status OFF
Profile (=) Summer and Winter
Duraticon(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
Return Period(s) (years) i 38; 100
Climate Change (%) T 30 38
Water Surcharged Flooded Pipe
Us/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s)
1.000 Swale 1 15 Winter 30 +30% 27.152 -0.148 0.000 .12 41.9
1.001 sSWl -O/L 15 Winter 30 +30% 1/15 Summer 272152 ) P 0.000 1.61 6.1
2.000 PoB: 60 Winter 30 +30% 100/15 Summer 27 :169 -0.006 0.000 0.99 15:.5
2.001 510D 15 Winter 30 +30% 30/15 Summer 100/15 Summer 27.381 0.246 0.000 0.51 15.4
2.002 5 I 15 Winter 30 +30% 30/15 Summer 27 .34 0.333 0.000 0.92 26.7
2.003 o B 15 Winter 30 +30% 1/15 Winter 100/15 Summer 27.321 0.421 0.000 2.45 25.8
1.002 Swale 2 1440 Winter 30 +30% 27.044 -0.256 0.000 0.00 9.5
1.003 51.3 1440 Winter 30 +30% 1/60 Winter 27.044 0.424 0.000 0. 19 . |
1.004 51.4 240 Winter 30 +30% 1/960 Summer 27.000 0.142 0.000 0.02 2.4
1.005 51.5 240 Winter 30 +30% 1/15 Summer 27 .000 0.539 0.000 3 0 2.2
Us/MH Level
PN Name Status Exceeded
1.000 Swale 1 OK
1.001 SW1 -O/L SURCHARGED*
2.000 PUE. OK
2.001 51.0 FLOOD RISEK 3
2.002 51.1 FLOOD RISK
2.003 51.2 FLOOD RISK 5
1.002 Swale 2 QK
1.003 51.3 SURCHARGED*
1.004 51.4 FLOOD RISK* 51
1.005 51.5 FLoOD RISE* 52
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged Outfall - FEH

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Designed by Darragh 0O'Connell
Checked by Ben Freedman

Micro
Drainage

¥P Solutions

Network 2016.1

100 vear Return Period Summary of Critical Results by Maximum level

(Rank 1) for Storm

Areal Reduction Factor 1.000
Hot Start (mins) 4]
Hot Start Lewvel (mm)

Number of Input Hydrographs 0

Manhole Headloss Coeff
Foul Sewage per hectare
0 Additional Flow - %

Simulation Criteria

(Global) 0.500
(1/s) 0.000
of Total Flow 0.000 Flow per Person per Day

MADD Factor * 10m?®/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day) 0.000

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

Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH D3 (1km) 0.248
Site Location GB 491100 176950 50 91100 76950 E (1km) 0.300
C (1lkm) =B:027 F {llm) 2.736

D1 (1km) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

Margin for Flood Risk Warning
Analysis Timestep

Profile (=)

Duration({s) (mins) 15, 30,
Return Period(s) (years)
Climate Change (%)
Us/MH Return Climate First (X)
PN Name Storm Period Change Surcharge

1.000 BSwale 1 15 Winter 100 +30%
1.001 swl -0/L 15 Winter 100 +30% 1/15 Summer
2.000 P.P. &0 Winter 100 +30% 100/15 Summer
Z2.001 51.0 15 Winter 100 +30% 30/15 Summer
Z2.002 51.1 15 Winter 100 +30% 30/15 Summer
Z2.003 81.2 15 Winter 100 +30% 1/15 wWinter

1.002 3Swale 2 960 Winter 100 +30%
1.003 51.3 960 Winter 100 +30% 1/60 Winter
1.004 51.4 240 Winter 100 +30% 1/960 Summer
1.005 51.5 240 Winter 100 +30% 1/15 Summer
PN
1.00
1.00
2.00
20D
200
2.00
1.00
1.00
1.00
1.00

(mm) 100.0 DTS Status ON Inertia Status QFF

Fine DVD Status QFF
Summer and Winter
60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
17 28, 100
30; 320, 30
Water Surcharged Flooded Pipe
First (YY) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
Flood Overflow Act. (m) (m) {m?) Cap. (1/s) (1/s)
27.244 -0.0586 0.000 0.19 532
27.243 0. 263 0.000 1.84 7.0
27.304 0.129 0.000 1:19 18.7
100/15 Summer 27.452 0317 2.075 0.63 18.9
27.447 0.406 0.000 1.21 kel
100/15 Summer 27.352 0.452 2.055 2.54 26.7
27115 -0.185 0.000 0.01 15.0
27.115 0.495 0.000 0.21 3.6
27.000 0.142 0.000 0.04 4.4
27.000 0.539 0.000 () T 3.8
Us/MH Level
Name Status Exceeded
0 Swale 1 FLOOD RISK*
1 SW1 -0/L FLOOD RISK*
0 P.EB. FLOOD BEISK*
1 31:0 FLOOD 3
2 51.1 FLOOD RISK
3 5L.2 FLOCD 5
2 Swale 2 OK
3 51.3 SURCHARGED*
4 51.4 FLOOD RISK¥* 51
5 51.5 FLoOD RISE* 52
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Normal Outfall FSR

Drainage

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Designed by Darragh O'Connell
Checked by Ben Freedman

XP Solutions Network 2016.1

STORM SEWER DESTGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Eeturn Period (vears) 100 Foul Sewage (l/s/ha) 0.000 Min Design Depth for Optimisation (m) 1.200
M5=60 (mm) 19.400 Volumetric Bunoff Coeff. 0.750 Min Vel for Auto Design only (m/s) 1.00
Ratic R 0.400 Add Flow / Climate Change (%) 0 Min Slope for Optimisation (1:X)} 500
Maximum Rainfall (mm/hr) 50 Minimum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Maximum Backdrop Height (m) 0.000
Designed with Lewvel Scffits
Time Area Diagram for Storm
Time Area Time Area Time Area Time Area Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) |(mins) (ha) | (mins) (ha)
0-4 0.046 4-8 0.019 8-12 0.000( 12-16 0.039| 16-20 0.077| 20-24 0.239| 24-28 0.106
Total Area Contributing (ha) = 0.525
Total Pipe Volume (m?) = 519.102
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 40.500 0D.044 920.5 0.062 6£.00 0.0 0.030 3 \=/ 1200 1:3 Bwale '
1001 28,000 0.112 250.0 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit '
2.000 81.000 0D.032 2531.3 0.315 6£.00 0.0 0.600 o 225 Pipe/Conduit @
2001 23.600 0,094 251.1 0.032 0.00 0.0 0.600 o 225 Pipe/Conduit '
2.002 16.500 0.066 250.0 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit '
2.003 21.070 D0.084 250.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit '
1,002 115.000 0.085 2100.0 0.020 0.00 0.0 0.030 4 \=/ 14480 1:4 Swale '
1.003 26.000 0.037 702.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit '
1.004 44,600 0.047 948.9 0.085 0.00 0.0 0.600 o 500 Pipe/Conduit @
1,085 5.000 0.050 100.0 0.300 0.00 0.0 0.600 o 150 Pipe/Conduit &
Network Results Table
PN Rain b 2T US/IL I I.Area I Base Foul BAdd Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 B.60 26.930 0.062 0.0 0.0 0.0 0.26 64,4 8.4
1.001 50.08 9.56 26.880 0.062 0.0 0.0 0.0 ©0.48 3.8« 8.4
2.000 50.00 11.38 26.950 0.315 0.0 0.0 0.0 Q.25 T0,.0& 427
2.001 50.00 11.86 26.910 0.347 0.0 0.9 0.0 0.82 32,6« 47.0
2.002 50.00 12.19 26.818 0.378 0.0 0.0 0.0 B.8B2 332.7« 51.2
2.003 50.80 12.75 26.750 0.378 0.0 0.0 0.0 0063 110« 512
1.002 50.00 23.97 26.450 0.460 0.0 0.0 B0 6T BLPE 623
1.603 50.00 24,846 26.3895 0.460 0.5 0.0 0.0 0.49 19.3« 62.3
1.004 50.00 25.93 26.358 0.525 0.0 0.0 B0 8270 1369 'Tl1.1
1.005 50.00 26.01 26.311 0..525 0.0 0.0 .0 1.00 I7.8« TL.1
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North Lodge
25 London Road
Ipswich IP1 Z2HF

Proposed Drainage Network

Normal Outfall - FSR

667769 - Phoenix Gymnasium

Date 20th December 2016

File 667769 - Network - FEH - HydroBrake.mdx

Checked by Ben Freedman

Designed by Darragh O'Connell

¥P Solutions

Network 2016.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |[Depth Connection Diam. ,L*W| PN Invert Diameter | PN Invert Diameter |Backdrop
(m) ( rm. ) Level (m) {mm ) Level (m) {mm) (mm)
Swale 1|27.300|0.370 Junction 1.000 26.930 1200
SWl -O/L|27.300|0.420 Junction 1.001 6.880 100 (1.000 26.886 1200 56
P.P.|27.350|0.400 | Sealed Manhole 1200(2.000 6.950 225
$1.0]27.450(0.540 Open Manhole 1350 (2.001 6.910 225 (2.000 26.918 225 8
S1.1) |27.450 (0.634 Cpen Manhole 1200 |2.002 6.816 225 (2.001 26.816 225
$1.2|27.350(0.600 Open Manhole 2.0503 26.750 150 |2.002 26.750 225
Swale 2|27.300|0.850 Junction 1.002 26.450 1400 |1.001 26.768 100 268
2.003 26.666 150 216
S1.3 |27.250 (0,855 Junction 0]11.003 26.395 225 (1.004 26.395 1400
51.4(27.000|0.642 |Sealed Manhole 1500 |1.004 26.358 500 (1.003 26.358 225
$1.5(27.000|0.689 |Sealed Manhole 1500 | 1.605 26.311 150 |1.004 26.311 500
27.000|0.739 Open Manhole 0 OUTFALL 1.005 26.261 150
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network

Ipswich IP1 ZHF Normal Qutfall - FSR |mcrﬂ
Date 20th December 2016 Designed by Darragh O'Connell Vil

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
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PIPELTINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (o )
1.000 3 \=/ 1200 Swale 1 27.300 26.930 0.220 Junction
1.001 o 100 SWl -Q/L. 27.300 256.880 0.320 Junction
2.000 o 225 B.P. 27.350 26:.950 0.175 Sealed Manhole 1200
2.001 ¢ 225 S1.0 27.450 26.5%10 0.:315 Open Manhole 1350
2.002 o 225 51.1 27.450 26.816 0.409 Open Manhole 1200
2.003 o 156 1.2 27.350 26,750 0.450 Open Manhole 1200
1.002 4 \=/ 1400 Swale 2 27.300 26.450 0. 700 Junction
1.003 o 225 31.3 27:250 26.385 0.630 Junction
1.004 o 500 S1.4 27.000 26.358 0.142 Sealed Manhole 1500
1.085 o 150 51.5 27.800 26,311 0.539 Sealed Manhole 1500
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection {mom )
1.000 40.500 920.5 swl -0/L 27.300 26.886 0.264 Junction
1.001 28.000 250.0 Swale 2 27.300 26.768 0.432 Junction
2,000 B81.000 2531.3 51:0 27.450 26.918 0.307 Open Manhole 1350
2001 23,600 2511 51.1 27450 26.816 0.409 Open Manhole 1200
200 16.500 250.0 Sl.2 27,350 Z6.750 § T Open Manhole 1200
2.003 21.070 250.83 Swale 2 27.300 26.666 0.484 Junction
1.002 115.000 2100.0 Sl.3 21258 26.395 0.705 Junction
1,003 26.000 762.7 514 27.000 26.358 0.417 Sealed Manhole 1500
1.004 44.600 948.9 S5L.5 27.000 26.311 0.189 Sealed Manhole 1500
1.005 5.000 100.0 27.000 26.261 ND.589 Open Manhole 0

©1982-2016 XP Solutions




MLM Consulting Engineers Page 3

North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network

Ipswich IP1 ZHF Normal Qutfall - FSR |mcrﬂ
Date 20th December 2016 Designed by Darragh O'Connell Vil

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
XP Solutions Network 2016.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 = - 100 0.062 0.062 0.062
1.001 - - 100 0.000 0.000 0.000
2.000 ~ - 100 0515 0515 B 8 B
2,001 o - 100 0.032 0.032 0.032
2.002 - - 100 0.031 0.031 0.031
2.003 ~ - 100 0.000 0.000 0.000
1.002 o - 100 0.020 0.020 0.020
1.003 o - 100 0.000 0.000 0.000
1.004 ~ - 100 0.065 0.065 0.065
1.005 o - 100 0.000 0.000 0.000

Total Total Total

0.525 0.525 Q.525

Surcharged Outfall Details for Storm

Cutfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.005 27.000 26.261 0.000 0 0

Datum (m) Q0.000 Cffset (mins) O

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
(mins) (m) | (mins) (m) | (mins) (m) | (mins) (m) | (mins) (m) |(mins) (m) | (mins) (m) | (mins) (m)

15 @.0Q60 60 0.000 105 6.:000 150 0.000 195 0,000 240 0.000 285 0.000 330 0,000
30 0.000 75 0.000 120 0.000 165 0.000 210 0.000 255 0.000 300 0.000 345 0.000
45 0.000 90 0.000 135 0.000 180 0.000 225 0.000 270 0.000 315 0.000 360 0.000

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Manhole Headloss Coeff (Glcbal) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Tcoctal Flow 0.000 Run Time (mins) 15920

Hot Start Level (mm) 0 MADD Factor * 10m?/ha Storage 2.000 Output Interwval (mins) 16

Number of Input Hydrographs 0 Number of Qffline Controls (0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH E (1lkm) 0.300

Return Period (years) 100 F (1km) 2.7386
Site Location GB 491100 176950 50U 91100 768550 Summer Storms No

C (lkm) -0.027 Winter Storms Yes

D1 (1lkm) 0.267 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

D3 (1lkm) 0.248 S5torm Duration (mins) 960
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Online Controls for Storm

Hydro-Brake Optimum® Manhole: S1.5, DS/PN: 1.005, Volume (m3*): 9.7
Unit Reference MD-S5CL-0098-5000-1100-5000 Sump Available Yes
Design Head (m) 1.100 Diameter (mm) 98
Design Flow (1/s) 5.0 Invert Level (m) 26.311
Flush-Flo™ Calculated Minimum Qutlet Pipe Diameter (mm) 150
Objective Minimise blockage risk Suggested Manhole Diameter (mm) 1200
Application Surface

Control Points

Design Point (Calculated)

Flush-Flo™

Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
1.100

0.257

Kick-Flo®
Mean Flow over Head Range

0.614

5.0 3.8
5.0 = 4.3

The hydrological calculations have been based on the Head/Discharge
another type of control device other than a Hydro-Brake Optimum® be

relationship for the Hydro-Brake Optimum® as specified. Should
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 3.6 0.600 4.0 1.600 S 2.600 150 5.000 13051 7.500 12.3
0.200 4.9 0.800 4.3 1.800 6.3 3.000 8.0 5.500 10.6 8.000 1257
0.300 5.0 1.000 4.8 2.000 6.6 3.500 B.6 6.000 ] 53 ot 8.500 130
0.400 4.8 1.:200 B2 2.200 6.9 4.000 2 s &.500 115 9.000 13.4
0.500 4.5 1.400 5.6 2.400 T 4.500 Lo 7000 11.9 9.500 13.8
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Porous Car Park Manhole: P.P.,

Storage Structures for Storm

DS/PN: 2.000

Infiltration Coefficient Base (m/hr)
Membrane Percolation (mm/hr)

Max Percolation (l/s)

Safety Factor

0.00000 Porosity B30 Slope (1:X)
1000 Invert Level (m) €.900 Depression Storage (mm)
422 .2 Width (m} BO.OD Evaporation (mm/day)
2.0 Length (m) 19.0 Membrane Depth (mm)

500.0

S
3
0
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l yvear Return Period Summary of Critical Results by Maximum level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Manhole Headloss Coeff (Glcbal) 0.500 MADD Factor * 10m?*/ha Storage 2.000

Hot Start (mins) 4] Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800

Hot Start Lewvel (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Svnthetic Rainfall Details
Rainfall Model FSE ME5-60 (mm) 19.400 Cv (Summer) 0.750
Eegion England and Wales Ratio R 0.400 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 100.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF

Profile (=) Summer and Winter
Duraticon(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
Return Pericd(s) (years) 1; 28, 0D
Climate Change (%) T 30 38
Water Surcharged Flooded Pipe
Us/MH Return Climate First (X) First (¥) First (Z) Overflow Lewvel Depth Volume Flow / Overflow Flow
FN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?*) Cap. (1/s) (1/s)
1.000 Swale 1 30 Winter 1 +30% 26.993 -0.307 0.000 0.02 T+ 9
1.001 SwWl -0/L 30 Winter 1 +30% 1/15 Winter 26.5984 0.004 0.000 1.04 3.9
2.000 P.P. 480 Winter 1 +30% 27.019 -0.1586 0.000 0.18 2.8
2.001 51.0 15 Winter 1 +30% Z26.987 -0.168 0.000 0.14 4.3
2,002 51.1 15 Winter 1 +30% 30/15 Winter 26.500 -0.141 0.000 0.2% .5
2.003 512 15 Winter 1 +30% 30/15 Summer 26.852 -0.048 0.000 0.80 8.4
1.002 Swale 2 30 Winter 1 +30% 26.H36 -0.764 0.000 0.00 13.2
1.003 51.3 120 Winter 1 +30% 30/30 Summer 26.528 -0.092 0.000 D.27 4.6
1.004 51.4 120 Winter 1 +30% 100/120 Winter 26.519 -0..3329 0.000 0.06 .6
1.005 51.5 120 Winter 1 +30% 1/15 Summer 26.515 0.054 0.000 0.35 4.9
Us/MH Level
PN Name Status Exceeded
1.000 Swale 1 OK
1.001 SW1 -O/L SURCHARGED*
2.000 PUE. OK
2.001 51.0 OK
2.002 T | OK
2.003 L7 OK
1.002 Swale 2 QK
1.003 51.3 QK>
1.004 51.4 OK 9
1.805 51.5 SURCHARGED* 8
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30 yvear Return Period Summary of Critical Results by Maximum level (Rank 1)

for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Glcobal) 0.500
Hot Start (mins) 4] Foul Sewage per hectare (1/s) 0.000
Hot Start Lewvel (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day

Number of Input Hydrographs 0

Synthetic Rainfall Details
FSR ME-60 (mm) 19.400 Cv
Ratio R 0.400 Cw

0.750
0.840

Rainfall Model
Region England and Wales

(Summer)
(Winter)

100.0 DTS Status ON Inertia Status QFF
Fine DVD Status QFF

Margin for Flood Risk Warning (mm)
Analysis Timestep

Profile (=) Summer and Winter

Duraticon(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
Return Pericd(s) (years) 1; 28, 0D
Climate Change (%) T 30 38
Water Surcharged Flooded
Us/MH Return Climate First (X) First (¥) First (Z) Overflow Lewvel Depth Volume
FN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) {m?3)
1.000 Swale 1 30 Winter 30 +30% 27.074 -0.226 0.000
1.001 SwWl -0/L 30 Winter 30 +30% 1/15 Winter 27.074 0.094 0.000
2.000 P.P. 240 Winter 30 +30% 27.099 -0.0786 0.000
2.001 1.0 15 Winter 30 +30% 27.0864 -0.071 0.000
2,002 51.1 15 Winter 30 +30% 30/15 Winter 27.049 0.008 0.000
2.003 51:2 15 Winter 30 +30% 30/15 Summer 27.016 0.116 0.000
1.002 Swale 2 480 Winter 30 +30% Z6.B29 -0.471 0.000
1.003 51.3 480 Winter 30 +30% 30/30 Summer 26.829 0:2098 0.000
1.004 51.4 480 Winter 30 +30% 100/120 Winter 26.849 -0.009 0.000
1.005 51.5 480 Winter 30 +30% 1/15 Summer 26.850 0.389 0.000
Us/MH Level
PN Name Status Exceeded
1.000 Swale 1 OK
1.001 SW1 -O/L SURCHARGED*
2.000 PUE. OK
2.001 51.0 OK
2002 51.1 SURCHARGED
2.003 51.2 SURCHARGED
1.002 Swale 2 QK
1.003 51.3 SURCHARGED*
1.004 51.4 OK 9
1.805 51.5 SURCHARGED* 8

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0

Cap.

MADD Factor * 10m?®/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day)

0.000

Pipe

Flow / Overflow Flow
(1/s) (1/s)

.06 19.3
T 5.2
T 11.8
.32 5.6
.58 170
=BT L6=b
L 1h .5
.36 1
25 6.0
B e Bl

oo R - G oo A e N e DR o R o S o G S I
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100 year Return Period Summar

y of Critical Results by Maximum lLevel (Rank 1) for Storm

Areal Reduction Factor 1.000 Manhole

Simulation Criteria
Headloss Coeff (Global) 0.500

MADD Factor * 10m?®/ha Storage 2.000

Hot Start (mins) 4] Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Lewvel (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSE ME5-60 (mm) 19.400 Cv (Summer) 0.750
Eegion England and Wales Ratio R 0.400 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 100.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF
Profile (=) Summer and Winter
Duration{s) (mins) 15, 30, &0, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
Return Pericd(s) (years) 1; 28, 0D
Climate Change (%) T 30 38
Water Surcharged Flooded Pipe
UsS/MH Return Climate First (X) First (¥) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. {m) (m) {m=) Cap. (1/s) (1/s)
1.000 Swale 1 60 Winter 100 +30% 27.116 -0.184 0.000 0.05 G B [
1.001 swi -C/L 60 Winter 100 +30% 1/15 Winter 27118 0.135 0.000 1.50 L=
2,000 BE.P. 120 Winter 100 +30% LB N . -0.014 0.000 0.95 14.9
2.001 51.0 15 Winter 100 +30% 27,133 -0.002 0.000 0.32 8.6
2.002 2o [ 15 Winter 100 +30% 30/15 Winter 27.116 0.075 0.000 0.65 18.9
2,003 512 15 Winter 100 +30% 30/15 Summer 2T 070 0.179 0.000 1.79 18.8
1.002 Swale 2 360 Winter 100 +30% 26.5949 -0.351 0.000 0 21.4
1.003 51.3 360 Winter 100 +30% 30/30 Summer 26.5949 0.329 0.000 0.67 1.3
1.004 51.4 1440 Summer 100 +30% 100/120 Winter 27.000 0.142 0.000 0.05 5.6
1.005 §1.5 1440 Summer 100 +30% 1/15 Summer 27.000 0.539 0.000 .35 5.0
Us/MH Level
PN Name Status Exceeded
1.000 Swale 1 QK
1.001 SwWl -0/L SURCHARGED*
2.000 P.E. 0K
2.001 51.0 QK
2002 Sl SURCHARGED
2.003 51.2 SURCHARGED
1.002 Swale 2 0K
1.003 51.3 SURCHARGED*
1.004 51.4 FLOOD RISK* g
1.805 51.5 FLOOD RISK* 8
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STORM SEWER DESTGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Eeturn Period (vears) 100 Foul Sewage (l/s/ha) 0.000 Min Design Depth for Optimisation (m) 1.200
M5=60 (mm) 19.400 Volumetric Bunoff Coeff. 0.750 Min Vel for Auto Design only (m/s) 1.00
Ratic R 0.400 Add Flow / Climate Change (%) 0 Min Slope for Optimisation (1:X)} 500
Maximum Rainfall (mm/hr) 50 Minimum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Maximum Backdrop Height (m) 0.000

Designed with Lewvel Scffits

Time Area Diagram for Storm

Time Area Time Area Time Area Time Area Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha) |(mins) (ha) | (mins) (ha)

0-4 0.046 4-8 0.018 §-12 0.000| 12-16 0:.039| 16-20 0.077| 20-24 0.235| 24-28 0:106

Total Area Contributing (ha) = 0.525

Total Pipe Volume (m?) = 519.102

Network Design Table for Storm

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 40.500 0.044 520.5 0.062 6.00 0.0 0.030 3 \=/ 1200 1:3 Swale i
1001 28.00C 0.112 250.0 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit &
2,080 E81.006 D.032 2531.3 0.315 6.00 0.0 0.600 o 225 Pipe/Conduit @
2001 Z23:80C 0.0%4 251.1 0.032 0.00 0.0 0.600 o 225 Pipe/Conduit &
2.002 16.500 0.066 250.0 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit &
2.003 21.070 0,084 250.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
1.002 115.000 0.055 2100.0 0.020 0.00 0.0 0.030 4 \=/ 1400 1:4 Swale &
1003 26,000 0.037 T02.7 0.8000 0.00 0.0 0.600 o 225 Pipe/Conduit &
1.004 44.600 0.047 948.9 0.0865 0.00 0.0 0.600 o 500 Pipe/Conduit )
1.085 5.000 0.050 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
Network Results Table

PN Rain b 2T US/IL I I.Area I Base Foul BAdd Flow Vel Cap Flow

(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 50.00 8.60 26.930 0.062 0.0 0.0 0.0 0.26 64.4 8.4

1.001 50.00 9.56 26.880 0.062 0.0 0.0 0.0 0.48 3.8« 8.4

2.000 50.00 11.33 26.950 0.315 0.0 0.0 0.8 0.25 20 0 4Z:T

2.001 50,00 11.886 26.910 0.347 0.0 0.0 0:0 0.82 32,6« 47.0

2.002 50.00 12.1% 26.8186 0.378 0.0 0.0 2.0 0.82 32.7« -51.2

2.003 50.00 12.75 26.750 R 0.0 0.0 0.8 DoE3 3l.iw 518

1.002 50.00 23.97 26.450 0.460 0.0 0.0 0.0 0.17 51.2«& 62.3

1.003 50.00 24.86 26.395 0.460 0.0 ug) 0.0 0:49 19.3¢ 62.3

1.004 50,00 25,93 26.358 0.525 0.0 0.0 0:0 ©6:70 136.9 Tl.1

1.005 50.00 26.01 26.311 0.525 0.0 0.0 3.0 L.00 E7.8« "TL.A
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |[Depth Connection Diam. ,L*W| PN Invert Diameter | PN Invert Diameter |Backdrop
(m) ( rm. ) Level (m) {mm ) Level (m) {mm) (mm)
Swale 1|27.300|0.370 Junction 1.000 26.930 1200
SWl -O/L|27.300|0.420 Junction 1.001 6.880 100 (1.000 26.886 1200 56
P.P.|27.350|0.400 | Sealed Manhole 1200(2.000 6.950 225
$1.0]27.450(0.540 Open Manhole 1350 (2.001 6.910 225 (2.000 26.918 225 8
S1.1) |27.450 (0.634 Cpen Manhole 1200 |2.002 6.816 225 (2.001 26.816 225
$1.2|27.350(0.600 Open Manhole 2.0503 26.750 150 |2.002 26.750 225
Swale 2|27.300|0.850 Junction 1.002 26.450 1400 |1.001 26.768 100 268
2.003 26.666 150 216
S1.3 |27.250 (0,855 Junction 0]11.003 26.395 225 (1.004 26.395 1400
51.4(27.000|0.642 |Sealed Manhole 1500 |1.004 26.358 500 (1.003 26.358 225
$1.5(27.000|0.689 |Sealed Manhole 1500 | 1.605 26.311 150 |1.004 26.311 500
27.000|0.739 Open Manhole 0 OUTFALL 1.005 26.261 150
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PIPELTINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (o )
1.000 3 \=/ 1200 Swale 1 27.300 26.930 0.220 Junction
1.001 o 100 SWl -Q/L. 27.300 256.880 0.320 Junction
2.000 o 225 B.P. 27.350 26:.950 0.175 Sealed Manhole 1200
2.001 ¢ 225 S1.0 27.450 26.5%10 0.:315 Open Manhole 1350
2.002 o 225 51.1 27.450 26.816 0.409 Open Manhole 1200
2.003 o 156 1.2 27.350 26,750 0.450 Open Manhole 1200
1.002 4 \=/ 1400 Swale 2 27.300 26.450 0. 700 Junction
1.003 o 225 31.3 27:250 26.385 0.630 Junction
1.004 o 500 S1.4 27.000 26.358 0.142 Sealed Manhole 1500
1.085 o 150 51.5 27.800 26,311 0.539 Sealed Manhole 1500
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection {mom )
1.000 40.500 920.5 swl -0/L 27.300 26.886 0.264 Junction
1.001 28.000 250.0 Swale 2 27.300 26.768 0.432 Junction
2,000 B81.000 2531.3 51:0 27.450 26.918 0.307 Open Manhole 1350
2001 23,600 2511 51.1 27450 26.816 0.409 Open Manhole 1200
200 16.500 250.0 Sl.2 27,350 Z6.750 § T Open Manhole 1200
2.003 21.070 250.83 Swale 2 27.300 26.666 0.484 Junction
1.002 115.000 2100.0 Sl.3 21258 26.395 0.705 Junction
1,003 26.000 762.7 514 27.000 26.358 0.417 Sealed Manhole 1500
1.004 44.600 948.9 S5L.5 27.000 26.311 0.189 Sealed Manhole 1500
1.005 5.000 100.0 27.000 26.261 ND.589 Open Manhole 0
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network b& .
Ipswich IP1 ZHF Surcharged Outfall - FSR -Nﬁﬁa{j """"
Date 20th December 2016 Designed by Darragh 0'Connell %

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
XP Solutions Network 2016.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 = - 100 0.062 0.062 0.0862
1.001 —= - 100 0.000 0.000 0.000
2.000 - - 100 8.315 8.315 0315
2.001 = - 100 0.032 0.032 0.032
2.002 —= - 100 0.031 0.031 0.031
2.003 - - 100 0.000 0.000 0.000
1.002 - - 100 0.020 0.020 0.020
1.003 = - 100 0.000 0.000 0.000
1.004 - - 100 0.065 0.065 0.065
1.005 - - 100 0.000 0.000 0.000

Total Total Total

D.525 D.525 0.525

Surcharged Outfall Details for Storm

Cutfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.005 27.000 26.261 0.000 0 0

Datum (m) 25.500 Offset (mins) 0

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
(mins) (m) (mins) (m) (mins) (m) (mins) (m) (mins) (m) (mins) (m) {mins) {m) (mins) (m) (mins) (m) (mins) (m)

15 1.450 B70 1.450 1725 1.450 2580 1.450 3435 1.450 4290 1.450 5145 1.450 6000 1.450 6855 1.450 7710 1.450
30 1.450 885 1.450 1740 1.450 2595 1.450 3450 1.450 4305 1.450 5160 1.450 6015 1.450 6870 1.450 7725 1.450
45 1.450 00 1.450 1755 1 .45 2610 1.450 3465 1.450 4320 1.450 5175 1.450 6030 1.450 6885 1.450 7740 1.450
60 1.450 G915 1,450 1778 1.450 2825 1.450 3480 1.450 4335 1.450 5190 1.450 6045 1.450 6900 1.450 7755 1.450
75 1.450 930 1.450 1785 1.450 2640 1.450 3495 1.450 4350 1.450 5205 1.450 6060 1.450 6915 1.450 7770 1.450
a0 1.450 245 1.450 1800 1.450 2655 1.450 3510 1.450 4365 1.450 5220 1.450 6075 1.450 6930 1.450 7785 1.450
105 1.450 960 1.450 1815 1.450 2870 1.450 3525 1.450 4380 1.450 5235 1.450 6090 1.450 69245 1.450 7800 1.450
120 1.450 L Y 1. 1830 1.450 2685 1.450 3540 1.450 4395 1.450 250 1.450 6105 1.450 6960 1.450 7815 1.450
135 1.450 990 1.450 1845 1.450 2700 1.450 3555 1.450 4410 1.450 5265 1.450 6120 1.450 6975 1.450 7830 1.450
150 1.450 1085 I.450 1860 1.450 2715 14580 3570 1.450 4425 1.450 5280 1.450 6135 1.450 6990 1.450 7845 1.450
165 1.450 1020 1.450 1875 1.450 2730 1.450 3585 1.450 4440 1.450 5295 1.450 6150 1.450 7005 1.450 7860 1.450
180 1.450 1035 1.450 1890 1.450 2745 1.450 3600 1.450 4455 1.450 5310 1.450 6165 1.450 7020 1.450 7875 1.450
195 1.450 1050 I.450 1805 1.450 2760 1.450 3615 1.450 4470 1.450 5325 1.450 6180 1.450 7035 1.450 7890 1.450
2180 1.450 1065 1.450 1820 1.450 2775 1.450 3630 1.450 4485 1.450 5340 1.450 6195 1.450 7050 1.450 7305 1.450
225 1.450 1080 1.450 1835 1.450 2790 1.450 3645 1.450 4500 1.450 5355 1.450 6210 1.450 7065 1.450 7920 1.450
240 1.450 1095 1.450 1850 1.450 2805 1480 3660 1.450 4515 1.450 5370 1.450 6225 1.450 7080 1.450 7935 1.450
255 1,450 EIg, 1T.450 1865 1.450 ZB20 1.450 3675 1.450 A530 1.450 5385 1.450 6240 1.450 7095 1.450 7950 1.450
270 1.450 1125 1,450 1880 1.450 2835 1.450 3690 1.450 4545 1.450 5400 1.450 6255 1.450 7110 1.450 7965 1.450
285 1.450 1140 1.45%0 1895 1.450 ZB850 1.450 3705 1.450 4560 1.450 5415 1.450 6270 1.450 7125 1.450 7980 1.450
300 1.450 1E5Ss 1450 2010 1.450 ZB65H 1.450 3720 1.450 A575 1.450 5430 1.450 6285 1.450 7140 1.450 7995 1.450
315 1.450 1170 1.450 2025 1.450 2880 1.450 3735 1.450 4590 1.450 5445 1.450 6300 1.450 7155 1.450 8010 1.450
330 1.450 1185 1.45%0 2040 1.450 ZB95 1.450 3750 1.450 4605 1.450 5460 1.450 6315 1.450 7170 1.450 8025 1.450
345 1.450 1200 1.450 2055 1.450 2910 1.450 3765 1.450 4620 1.450 5475 1.450 6330 1.450 7185 1.450 85040 1.450
360 1.450 1215 1.450 2070 1.450 24825 1.450 3780 1.450 4635 1.450 5490 1.450 6345 1.450 7200 1.450 8055 1.450
375 1.450 1230 1.45%0 2085 1.450 2940 1.450 3795 1.450 4650 1.450 5505 1.450 6360 1.450 7215 1.450 8070 1.450
390 1.450 1245 1.450 2100 1.450 2955 1.450 3810 1.450 4665 1.450 5520 1.450 6375 1.450 7230 1.450 BOBS5 1.450
405 1.450 1260 1.450 2115 1.450 2970 1.450 3825 1.450 4680 1.450 5535 1:450 6390 1.450 7245 1.450 8100 1.450
420 1.450 1275 1.45%0 2130 1.450 2985 1.450 3840 1.450 4695 1.450 5550 1.450 6405 1.450 7260 1.450 8115 1.450
435 1.450 1290 1.450 2145 1.450 3000 1.450 3855 1.450 4710 1.450 5565 1.450 6420 1.450 T275 1.450 8130 1.450
450 1.450 1305 1.450 2160 1.450 3015 1.450 3870 1.450 A725 1.450 5580 1.450 6435 1.450 7290 1.450 8145 1.450
465 1.450 1320 1.450 2175 1.450 3030 1.450 3885 1.450 4740 1.450 585 1.450 6450 1.450 7305 1.450 Ble0 1.450
480 1.450 1335 1.450 2190 1.450 3045 1.450 3900 1.450 4755 1.450 Hhel0 1.450 6465 1.450 7320 1.450 B175 1.450
495 1.450 1350 1.480 2205 1.450 3060 1.450 3915 1.450 A770 1.450 5625 1:.450 6480 1.450 7335 1.450 8190 1.450
510 1.450 1365 1.450 2220 1.450 3075 1.450 3930 1.450 4785 1.450 5640 1.450 6495 1.450 7350 1.450 B205 1.450
525 1.450 1380 1.450 2235 1.450 3090 1.450 3945 1.450 4800 1.450 5655 1.450 6510 1.450 7365 1.450 8220 1.450
540 1.450 1395 1.450 2250 1.450 3105 1.450 3960 1.450 4815 1.450 5670 1.450 6525 1.450 T380 1.450 8235 1.450
585 1.450 413 1,450 2265 1.450 3120 1.450 3975 1.450 4830 1.450 He85 1.450 6540 1.450 7395 1.450 B250 1.450
570 1.450 1425 1.450 2280 1.450 3135 1.450 3990 1.450 4845 1.450 5700 1.450 6555 1.450 7410 1.450 8265 1.450
585 1.450 1440 1.450 2295 1.450 3150 1.4%0 4005 1.450 4860 1.450 5715 1.450 6570 1.450 7425 1,450 8280 1.450
600 1.450 4SS T A5 2310 1.450 3165 1.450 4020 1.450 4875 1.450 5730 1.450 6585 1.450 7440 1.450 B295 1.450
615 1.450 1470 1.450 2325 1.450 3180 1.450 4035 1.450 4890 1.450 5745 1.450 6600 1.450 7455 1.450 8310 1.450
630 1.450 1485 1.450 2340 1.450 3195 1.45%0 4050 1.450 4905 1.450 5760 1.450 6615 1.450 7470 1.450 8325 1.450
645 1.450 1500 1.450 2355 1.450 2210 1,450 4065 1.450 4820 1.450 5775 1.450 6630 1.450 7485 1.450 8340 1.450
660 1.450 1515 1.450 2370 1.450 B205 1.450 4080 1.450 4835 1.450 5790 1.450 6645 1.450 7500 1.450 8355 1.450
675 1.450 1530 1.450 2385 1.450 3240 1.45%0 4095 1.450 4850 1.450 5805 1.450 6660 1.450 7515 1.450 8370 1.450
690 1.450 1545 1..450 2400 1.450 2255 1,450 4110 1.450 4965 1.450 5820 1.450 6675 1.450 7530 1.450 8385 1.450
705 1.450 1560 1.450 2415 1.450 3270 1.450 4125 1.450 4980 1.450 5835 1.450 6690 1.450 7545 1.450 8400 1.450
720 1.450 1575 1.450 2430 1.450 3285 1.45%0 4140 1.450 4895 1.450 5850 1.450 6705 1.450 7560 1.450 8415 1.450
735 1.450 1590 1.450 2445 1.450 3300 1.450 4155 1.450 5010 1.450 5865 1.450 €720 1.450 7575 1.450 8430 1.450
750 1.450 1605 1.450 2460 1.450 3315 1.450 4170 1.450 5025 1.450 5880 1.450 6735 1.450 7590 1.450 8445 1.450
765 1.450 1620 1.450 2475 1.450 3330 1.450 4185 1.450 5040 1.450 5895 1.450 6750 1.450 7605 1.450 8460 1.450
780 1.450 1635 1.450 2490 1.450 3345 1.450 4200 1.450 5055 1.450 5810 1.450 6765 1.450 7620 1.450 8475 1.450
785 1.450 1650 1.450 2505 1.450 3360 1.450 4215 1.450 5070 1.450 5825 1.450 6780 1.450 7635 1.450 8490 1.450
810 1.450 1665 1.450 2520 1.450 3375 1.450 4230 1.450 5085 1.450 5940 1.450 6795 1.450 7650 1.450 8505 1.450
825 1.450 1680 1.450 2535 1.450 3380 1.450 4245 1.450 5100 1.450 5855 1.450 6810 1.450 T665 1.450 8520 1.450
840 1.450 1695 1.450 2550 1.450 3405 1.450 4260 1.450 5115 1.450 5970 1.450 6825 1.450 7680 1.450 8535 1.450
85 1.450 1710 1.45%0 2865 1.450 3420 1.450 4275 1.450 5130 1.450 5885 1.450 6840 1.450 7695 1.450 8550 1.450
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network hh' .
Ipswich IP1 2HF Surcharged Outfall - FSR EI'U
Date 20th December 2016 Designed by Darragh 0'Connell ’

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnaqe
XP Solutions Network 2016.1

Surcharged Qutfall Details for Storm

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth

(mins) (m) |(mins) (m) |(mins) (m) |((mins) (m) |(mins) (m) |(mins) (m) |(mins) (m) |(mins) (m) | (mins) (m) | (mins) (m)
8565 1.450 9735 1.450| 10905 1.450| 12075 1.450| 13245 1.450| 14415 1.450| 15585 1.450| 16755 1.450( 17925 1.450| 19095 1.450
8580 1.450 9750 1.450| 10920 1.450| 12090 1.450| 13260 1.450| 14430 1.450| 15600 1.450| 16770 1.450( 17940 1.450| 19110 1.450
8595 1.450 9765 1.450 | 10935 1.450 | 12105 1.450 | 13275 1.450 | 14445 1.450 | 15615 1.450| 16785 1.450( 17955 1.450 | 19125 1.450
8610 1.450 9780 1.450| 10950 1.450| 12120 1.450| 13290 1.450| 14460 1.450| 15630 1.450| 16800 1.450( 17970 1.450| 19140 1.450
8625 1.450 3795 1.450| 10965 1.450| 12135 1.450| 13305 1.450| 14475 1.450| 15645 1.450| 16815 1.450( 17985 1.450 | 19155 1.450
8640 1.450 9810 1.450| 10980 1.450| 12150 1.450| 13320 1.450| 14490 1.450| 15660 1.450| 16830 1.450( 18000 1.450| 19170 1.450
8655 1.450 9825 1.450| 10995 1.450| 12165 1.450| 13335 1.450| 14505 1.450 | 15675 1.450| 16845 1.450( 18015 1.450| 19185 1.450
8670 1.450 9840 1.450| 11010 1.450| 12180 1.450| 13350 1.450| 14520 1.450| 15690 1.450| 16860 1.450( 18030 1.450| 19200 1.450
8685 1.450 9855 1.450| 11025 1.450| 12195 1.450 | 133865 1.450| 14535 1.450 | 15305 1.450| 16875 1.450( 18045 1.450 | 19215 1.450
8700 1.450 9870 1.450| 11040 1.450| 12210 1.450| 13380 1.450| 14550 1.450| 15720 1.450| 16890 1.450( 18060 1.450| 19230 1.450
8715 1.450 9885 1.450| 11055 1.450 | 12225 1.450| 13395 1.450| 14565 1.450| 15735 1.450| 18905 1.450( 18075 1.450| 19245 1.450
8730 1.450 9900 1.450| 11070 1.450| 12240 1.450| 13410 1.450| 14580 1.450| 15750 1.450| 16920 1.450( 18090 1.450| 19260 1.450
8745 1.450 9915 1.450| 11085 1.450| 12255 1.450| 13425 1.450| 14595 1.450 | 15765 1.450| 16935 1.450( 18105 1.450| 19275 1.450
8760 1.450 9930 1.450| 11100 1.450| 12270 1.450| 13440 1.450| 14610 1.450| 15780 1.450| 16950 1.450( 18120 1.450| 19290 1.450
8775 1.450 9945 1.450| 11115 1.450 | 12285 1.450 | 13455 1.450| 14625 1.450| 15795 1.450| 16965 1.450( 18135 1.450| 19305 1.450
8790 1.450 9960 1.450| 11130 1.450| 12300 1.450| 13470 1.450| 14640 1.450| 15810 1.450| 16980 1.450( 18150 1.450| 19320 1.450
8805 1.450 9975 1.450| 11145 1.450| 12315 1.450| 13485 1.450| 14655 1.450 | 15825 1.450| 16995 1.450( 18165 1.450| 19335 1.450
8820 1.450 9980 1.450| 11160 1.450| 12330 1.450| 13500 1.450| 14670 1.450| 15840 1.450| 17010 1.450( 18180 1.450| 19350 1.450
8835 1.450| 10005 1.450| 11175 1.450| 12345 1.450| 13515 1.450| 14685 1.450| 15855 1.450| 17025 1.450( 18195 1.450| 19365 1.450
8850 1.450| 10020 1.450| 111980 1.450| 12360 1.450| 13530 1.450| 14700 1.450| 15870 1.450| 17040 1.450( 18210 1.450| 19380 1.450
8865 1.450( 10035 1.450| 11205 1.450| 12375 1.450| 13545 1.450| 14715 1.450| 15885 1.450| 17055 1.450| 18225 1.450 | 19395 1.450
8880 1.450| 10050 1.450| 11220 1.450| 12390 1.450| 13560 1.450| 14730 1.450| 15900 1.450| 17070 1.450( 18240 1.450| 19410 1.450
8895 1.450| 10065 1.450 | 11235 1.450| 12405 1.450 | 13575 1.450| 14745 1.450 | 15815 1.450| 17085 1.450( 18255 1.450 | 19425 1.450
8910 1.450| 10080 1.450| 11250 1.450| 12420 1.450| 13590 1.450| 14760 1.450| 15930 1.450| 17100 1.450( 18270 1.450| 19440 1.450
8925 1.450| 10095 1.450| 11265 1.450| 12435 1.450 | 13605 1.450| 14775 1.450 | 15845 1.450| 17115 1.450( 18285 1.450| 19455 1.450
8940 1.450( 10110 1.450| 11280 1.450| 12450 1.450| 13620 1.450| 14790 1.450| 15960 1.450| 17130 1.450( 18300 1.450| 19470 1.450
8955 1.450| 10125 1.450| 11295 1.450| 12465 1.450| 13635 1.450| 14805 1.450 | 15975 1.450| 17145 1.450( 18315 1.450| 19485 1.450
8970 1.450| 10140 1.450| 11310 1.450| 12480 1.450| 13650 1.450| 14820 1.450| 15990 1.450| 17160 1.450( 18330 1.450| 19500 1.450
8985 1.450| 10155 1.450 | 11325 1.450| 12495 1.450 | 13665 1.450| 14835 1.450 | 18005 1.450| 17175 1.450( 18345 1.450| 19515 1.450
9000 1.450| 10170 1.450| 11340 1.450( 12510 1.450| 13680 1.450| 14850 1.450| 16020 1.450| 17190 1.450| 18360 1.450( 19530 1.450
9015 1.450| 10185 1.450| 11355 1.450( 12525 1.450| 13695 1.450| 14885 1.450| 16035 1.450| 17205 1.450| 18375 1.450( 19545 1.450
9030 1.450| 10200 1.450| 11370 1.450 | 12540 1.450| 13710 1.450| 14880 1.450| 16050 1.450| 17220 1.450| 18320 1.450( 19560 1.450
9045 1.450| 10215 1.450| 11385 1.450| 12555 1.450| 13725 1.450| 14895 1.450| 1606€5 1.450| 17235 1.450| 18405 1.450( 19575 1.450
9060 1.450| 10230 1.450| 11400 1.450| 12570 1.450| 13740 1.450| 14910 1.450( 16080 1.450| 17250 1.450| 18420 1.450| 19590 1.450
9075 1.450| 10245 1.450| 11415 1.450| 12585 1.450| 13755 1.450| 14925 1.450 | 16095 1.450| 17285 1.450| 18435 1.450 | 19605 1.450
9090 1.450| 10260 1.450| 11430 1.450( 12600 1.450| 13770 1.450( 14940 1.450| 16110 1.450| 17280 1.450| 18450 1.450( 19620 1.450
9105 1.450| 10275 1.450| 11445 1.450| 12615 1.450| 13785 1.450| 14955 1.450| 16125 1.450| 17295 1.450| 18465 1.450 | 19635 1.450
9120 1.450| 10290 1.450| 11460 1.450| 12630 1.450| 13800 1.450| 14970 1.450| 16140 1.450| 17310 1.450| 18480 1.450( 19650 1.450
9135 1.450| 10305 1.450| 11475 1.450| 12645 1.450| 13815 1.450| 14985 1.450| 16155 1.450| 17325 1.450| 18495 1.450( 19665 1.450
9150 1.450| 10320 1.450| 11490 1.450( 12660 1.450| 13830 1.450( 15000 1.450| 16170 1.450| 17340 1.450| 18510 1.450( 19680 1.450
9165 1.450| 10335 1.450 | 11505 1.450| 12675 1.450 | 13845 1.450| 15015 I.450 | 16185 1.450| 17355 1.450)| 18525 1.450/( 19695 1.450
9180 1.450| 10350 1.450| 11520 1.450( 12690 1.450| 13860 1.450 | 15030 1.450| 16200 1.450| 17370 1.450| 18540 1.450( 19710 1.450
9195 1.450| 10365 1.450 | 11535 1.450 | 12705 1.450| 13875 1.450| 15045 1.450| 16215 1.450| 17385 1.450 | 18555 1.450( 19725 1.450
9210 1.450| 10380 1.450| 11550 1.450( 12720 1.450| 13890 1.450| 15060 1.450| 16230 1.450| 17400 1.450| 18570 1.450( 19740 1.450
9225 1.450| 10395 1.450| 11565 1.450| 12735 1.450| 13905 1.450| 15075 1.450| 16245 1.450| 17415 1.450 | 18585 1.450( 19755 1.450
6240 1.450| 10410 1.450| 11580 1.450( 12750 1.450| 13920 1.450( 15090 1.450| 16260 1.450| 17430 1.450| 18600 1.450( 19770 1.450
9255 1.450| 10425 1.450 | 11595 1.450 | 12765 1.450 | 13935 1.450| 15105 1.450| 16275 1.450| 17445 1.450| 18615 1.450( 19785 1.450
9270 1.450| 10440 1.450| 11610 1.450( 12780 1.450| 13950 1.450( 15120 1.450| 16290 1.450| 17460 1.450| 18630 1.450( 19800 1.450
9285 1.450| 10455 1.450| 11625 1.450( 12795 1.450| 13965 1.450| 15135 1.450| 16305 1.450| 17475 1.450| 18645 1.450( 19815 1.450
9300 1.450| 10470 1.450| 11640 1.450( 12810 1.450| 13980 1.450| 15150 1.450| 16320 1.450| 17490 1.450| 18660 1.450( 19830 1.450
9315 1.450| 10485 1.450| 11655 1.450| 12825 1.450| 13995 1.450| 15165 1.450| 16335 1.450| 17505 1.450| 18675 1.450( 19845 1.450
9330 1.450| 10500 1.450| 11670 1.450( 12840 1.450| 14010 1.450| 15180 1.450| 16350 1.450| 17520 1.450| 186%0 1.450( 19860 1.450
9345 1.450| 10515 1.450| 11685 1.450 | 12855 1.450| 14025 1.450| 15195 1.450| 16365 1.450| 17535 1.450| 18705 1.450( 19875 1.450
9360 1.450| 10530 1.450| 11700 1.450( 12870 1.450| 14040 1.450( 15210 1.450| 16380 1.450| 17550 1.450| 18720 1.450( 19820 1.450
9375 1.450| 10545 1.450 | 11715 1.450 | 12885 1.450 | 14055 1.450| 15225 1.450 | 16395 1.450| 17565 1.450 | 18735 1.450( 19905 1.450
9390 1.450| 10560 1.450| 11730 1.450| 12900 1.450| 14070 1.450| 15240 1.450( 16410 1.450| 17580 1.450| 18750 1.450| 19920 1.450
9405 1.450| 10575 1.450| 11745 1.450| 12915 1.450| 14085 1.450| 15255 1.450| 16425 1.450| 17595 1.450| 18765 1.450 | 19935 1.450
9420 1.450| 10590 1.450| 11760 1.450( 12930 1.450| 14100 1.450( 15270 1.450| 16440 1.450| 17610 1.450| 18780 1.450( 19950 1.450
9435 1.450| 10605 1.450| 11775 1.450| 12945 1.450| 14115 1.450| 15285 1.450| 16455 1.450| 17625 1.450| 18795 1.450| 19965 1.450
9450 1.450| 10620 1.450| 11790 1.450( 12960 1.450| 14130 1.450( 15300 1.450| 16470 1.450| 17640 1.450| 18810 1.450( 19980 1.450
9465 1.450| 10635 1.450| 11805 1.450 | 12975 1.450| 14145 1.450| 15315 1.450| 16485 1.450| 17655 1.450| 18825 1.450( 19995 1.450
9480 1.450| 10650 1.450| 11820 1.450( 12990 1.450| 14160 1.450( 15330 1.450| 16500 1.450| 17670 1.450| 18840 1.450( 20010 1.450
9495 1.450| 10665 1.450| 11835 1.450( 13005 1.450| 14175 1.450| 15345 1.450| 16515 1.450| 17685 1.450| 18855 1.450( 20025 1.450
9510 1.450| 10680 1.450| 11850 1.450( 13020 1.450| 14190 1.450| 15360 1.450| 16530 1.450| 17700 1.450| 18870 1.450( 20040 1.450
9525 1.450| 10695 1.450| 11865 1.450( 13035 1.450| 14205 1.450| 15375 1.450| 16545 1.450| 17715 1.450| 18885 1.450( 20055 1.450
9540 1.450| 10710 1.450| 11880 1.450( 13050 1.450| 14220 1.450( 15390 1.450| 16560 1.450| 17730 1.450| 18900 1.450( 20070 1.450
9555 1.450| 10725 1.450| 11895 1.450| 13065 1.450 | 14235 1.450| 15405 1.450 | 16575 1.450| 17745 1.450| 18915 1.450 | 20085 1.450
9570 1.450| 10740 1.450| 11910 1.450( 13080 1.450| 14250 1.450( 15420 1.450| 16590 1.450| 17760 1.450| 18930 1.450( 20100 1.450
9585 1.450| 10755 1.450| 11925 1.450( 13095 1.450| 14265 1.450| 15435 1.450| 16605 1.450| 17775 1.450| 18945 1.450( 20115 1.450
9600 1.450| 10770 1.450| 11940 1.450| 13110 1.450| 14280 1.450| 15450 1.450| 16620 1.450| 17790 1.450| 18960 1.450( 20130 1.450
9615 1.450| 10765 1.450| 11955 1.450| 13125 1.450 | 14295 1.450| 15465 1.450| 16635 1.450| 17805 1.450 | 18975 1.450( 20145 1.450
9630 1.450| 10800 1.450| 11970 1.450( 13140 1.450| 14310 1.450( 15480 1.450| 16650 1.450| 17820 1.450| 18990 1.450( 20160 1.450
9645 1.450( 10815 1.450 | 11985 1.450| 13155 1.450 | 14325 1.450| 15495 1.450 | 16665 1.450| 17835 1.450( 18005 1.450
9660 1.450| 10830 1.450| 12000 1.450| 13170 1.450| 14340 1.450| 15510 1.450| 16680 1.450| 17850 1.450| 19020 1.450
9675 1.450| 10845 1.450| 12015 1.450| 13185 1.450| 14355 1.450| 15525 1.450| 16695 1.450| 178s5 1.450( 19035 1.450
9690 1.450| 10860 1.450| 12030 1.450| 13200 1.450| 14370 1.450| 15540 1.450| 16710 1.450| 17880 1.450( 19050 1.450
9705 1.450| 10875 1.450| 12045 1.450| 13215 1.450| 14385 1.450| 15555 1.450| 16725 1.450| 17895 1.450( 19065 1.450
9720 1.450| 10890 1.450| 12060 1.450| 13230 1.450| 14400 1.450| 15570 1.450| 16740 1.450| 17910 1.450(| 19080 1.450
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North Lodge 667769 - Phoenix Gymnasium

25 London Road Proposed Drainage Network .‘

Ipswich IP1 ZHF Surcharged QOutfall - F5R |M“:ﬂf_j
Date 20th December 2016 Designed by Darragh 0O'Connell Vil

File 667769 - Network - FEH - HydroBrake.mdx Checked by Ben Freedman Dralnage
XP Solutions Network 2016.1

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Manhole Headloss Coeff (Glcbal) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Tcoctal Flow 0.000 Run Time (mins) 15920

Hot Start Level (mm) 0 MADD Factor * 10m?/ha Storage 2.000 Output Interwval (mins) 16

Number of Input Hydrographs 0 Number of Qffline Controls (0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH E (1lkm) 0.300
Return Period (years) 100 F (1km) 2.7386
Site Location GB 491100 176950 50U 91100 768550 Summer Storms No

C (lkm) -0.027 Winter Storms Yes

D1 (1km) 0.2&7 Cv (Summer) 0.750

D2 (1lkm) 0.250 Cv (Winter) 0.840

D3 (1lkm) 0.248 S5torm Duration (mins) 960

©1982-2016 XP Solutions
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged QOutfall - F5R

Date 20th December 2016

File 667769 - Network - FEH - HydroBrake.mdx

Drainage

Designed by Darragh 0O'Connell
Checked by Ben Freedman

¥P Solutions

Network 2016.1

Online Controls for Storm

Hydro-Brake Optimum® Manhole: S1.5, DS/PN: 1.005, Volume (m3*): 9.7
Unit Reference MD-S5CL-0098-5000-1100-5000 Sump Available Yes
Design Head (m) 1.100 Diameter (mm) 98
Design Flow (1/s) 5.0 Invert Level (m) 26.311
Flush-Flo™ Calculated Minimum Qutlet Pipe Diameter (mm) 150
Objective Minimise blockage risk Suggested Manhole Diameter (mm) 1200
Application Surface

Control Points

Design Point (Calculated)

Flush-Flo™

Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
1.100

0.257

Kick-Flo®
Mean Flow over Head Range

0.614

5.0 3.8
5.0 = 4.3

The hydrological calculations have been based on the Head/Discharge
another type of control device other than a Hydro-Brake Optimum® be

relationship for the Hydro-Brake Optimum® as specified. Should
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 3.6 0.600 4.0 1.600 S 2.600 150 5.000 13051 7.500 12.3
0.200 4.9 0.800 4.3 1.800 6.3 3.000 8.0 5.500 10.6 8.000 1257
0.300 5.0 1.000 4.8 2.000 6.6 3.500 B.6 6.000 ] 53 ot 8.500 130
0.400 4.8 1.:200 B2 2.200 6.9 4.000 2 s &.500 115 9.000 13.4
0.500 4.5 1.400 5.6 2.400 T 4.500 Lo 7000 11.9 9.500 13.8
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged QOutfall - F5R

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Designed by Darragh 0O'Connell
Checked by Ben Freedman

Drainage

¥P Solutions

Network 2016.1

Porous Car Park Manhole: P.P.,

Storage Structures for Storm

DS/PN: 2.000

Infiltration Coefficient Base (m/hr)
Membrane Percolation (mm/hr)

Max Percolation (l/s)

Safety Factor

0.00000 Porosity B30 Slope (1:X)
1000 Invert Level (m) €.900 Depression Storage (mm)
422 .2 Width (m} BO.OD Evaporation (mm/day)
2.0 Length (m) 19.0 Membrane Depth (mm)

500.0

S
3
0
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North Lodge
25 London Road
Ipswich IP1 ZHF

667769 - Phoenix Gymnasium
Proposed Drainage Network
Surcharged Outfall - FSR

Micro

Date 20th December 2016
File 667769 - Network - FEH - HydroBrake.mdx

Designed by Darragh 0O'Connell
Checked by Ben Freedman

Drainage

¥P Solutions

Network 2016.1

Summary of Critical Results by Maximum level

(Rank 1)

for Storm

Areal Reduction Factor 1.000

Manhole Headloss Coeff

Simulation Criteria
(Global) 0.500

MADD Factor * 10m?

/ha Storage 2.000

Hot Start (mins) 4] Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Lewvel (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Contrcols 1 Number of Storage Structures 1 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSE ME5-60 (mm) 19.400 Cv (Summer) 0.750
Eegion England and Wales Ratio R 0.400 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 100.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF
Profile (=) Summer and Winter
Duration{s) (mins) 15, 30, &0, 120, 240, 360, 480, 960, 1440, 2880, 4320, 7200, 10080
Return Pericd(s) (years) 1; 28, 0D
Climate Change (%) T 30 38
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z) Overflow Lewvel Depth Volume Flow / Overflow Flow
FN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) {m?3) Cap. (1/s) (1/s)
1.000 Swale 1 60 Winter 100 +30% 21,1186 -0.184 0.000 0.05 17
1.001 swWi -Q/L 60 Winter 100 +30% 1/15 Winter P A I [ 0.135 0.000 T .50 5.
2.000 B.P, 120 Winter 100 +30% 276l -0.014 0.000 0.92 14.
2.001 51..0 15 Winter 100 +30% 27,133 -0.002 0.000 0.32 9
2.002 L4 s | 15 Winter 100 +30% 1/2880 Summer rlr A I 0.075 0.000 0.65 18
2.003 51.2 10080 Winter 30 +30% 1/2880 Summer A [ 0.225 0.000 =0.23 -2,
1.002 Swale 2 10080 Winter 30 +30% 27135 -0.165 0.000 0.00 -5
1.003 51.3 10080 Winter 30 +30% 1/120 Summer ol T T v 0.515 0.000 =6.00 =101
1.004 51.4 7200 Winter i § +30% 1/1440 Summer 27,000 0.142 0.000 0.01 T
1.005 §1.5 4320 Winter 1 +30% 1/15 Summer 27.000 0.539 0.000 0.086 0.
Us/MH Level
PN Name Status Exceeded
1.000 Swale 1 QK
1.001 SwWl -0/L SURCHARGED*
2.000 P.E. 0K
2.001 51.0 QK
2.002 ks | SURCHARGED
2.003 51L.2 SURCHARGED
1.002 Swale 2 0K
1.003 S51.3 SURCHARGED*
1.004 51.4 FLOOD RISK* 44
1.005 S1.5 FLOOD RISK* 46

oS R % R % JNTY R o R o TR S (R
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Proposed Drainage Drawing
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Appendix D

Proposed Construction Details



ARy “oN Buimelq
46 poaniddy 3504 PPy
v @ SIN  seeg|  910Z'60°Z0 aleq g uBjsagjumelq
JIYMS HONOEHL NOILD3AS TVIOIdAL
ST1IVLIA SHYOM TVYNYILX3 TSI
S1IvV1dd gd3ai
Y
—— €00Z:0PET NI S9 OL SGYIN NOLLISNVYL 3V 350duNd R e o
ONISN 3AvK 38 OL S3dAL DNIGYIN NIIMLIE NOLLONNC 10N O 40 Wollos N
PN AN SEK
' SRR r ivme XL R,
O(N _I_ Z m D H(Z SONIMVHA SLO3LTHOYUY AdVOSANY1 Ol d3d4dd ST1IV13d SONIDAS w,ngm. m..v.. I
Z DHm<Z Z>w XH Zm O _I_& ANV STINNYHD ‘sg9u3) DI4ID3dS dOd - ST1IV.LIA ONIQQ3Ig 9u3a) 1vIIdAL ﬂ T T
d d
3 m HLMOYDYIAO LNIATUd
Palod M b4 OL ANNOWUNS TIAYHED
- 2
= !
£
Ad1lINI1 33
NOILONYISNOD WVH1 134 AR S 2s
= =
a a
— '31TYONOD T N3D . =
HONNYH ANV d3d T e [
00T 05| 00T
LUOO" N W[ LU"MMM :BISTBM 31TUONOD SSYIW
G60Z 9L 020 -Xed 0081 ZZ+L 020 -|=L /
S14 WZD3 uopuo ‘393415 Uopjg Z ‘@SNOH uop|3 100|d4 pig b [O e
| i L P
mc_u—zmcou Emc_—a_um_u_“—zz Jq ..v.... ] .ﬂ.‘ | . . ﬁmJH.{FmD m—mmm:ku.{m:z.iz
LI % B Ol 4343y - NOIS3A 1SI1VIDAdS)
DONIAYd 20079 T o Lo .
¥04 gasvauoNl N 1° P SSVUD d30dHO4NIJH' €
\l.— i J
AVIHA1LVIW 3SYd-9NS HLIM T1I410vd
; : NIVdQd Ol 1371NC
‘2 ‘2 44 ddALl £€00Z-0FPET Nd 59 O1L ANV S.10dS 140S ANY IAOWTY ;
ONIDA3 D' D'd dO1 1¥V14d WWDNSTX0S
NOILVINHdO4NI :
:smels Bumelq
paxoays| apep uondinsaq aeq  |enssp (843X A3dd0dd) N9 dAL 93T
INIWILYLS - -
44 204 SANS ¥O4) NOLLYWYOLNI ¥0d aanssI | e1/0T/0z | 1d Jsva-ans 0SSt
a3aaay sovi 40 LNILXT —~ -l
=10 204 DNIAYd ANY QISIATY dNATING ILIHONOD | 9T/0T/vZ | 2d §5¢¢c 7 ST
INIWILYLS IOVNIYYA JHL 40 NOISSIWGENS
a0 204 Y04 AISIATY SINCAIING INGWAAYd | 9T/zT/0T | €d _ | s
S1Iv.13Aa 0L SINIWAIANIWY : A G g e V'S0 2Idgvd NOLLYHYddS 11T 1L0d9 XA 1d4dNl —
a5 20 HONIW ‘a3aqaVY NOLLD3S TTVYMS TVIIdAL | 9T/2T/22 | +d JIFHONQD T NID PG LR o
HONNYH ANY g494d .._w,._ ) H | e ' aag €T:EESZ S9 OL
ALRONOD SSYW f,i = YVLIOW WWZ/F 31YOFAOOV aIAVED ISAVOD NYI1D WWOSE —
Hu 2 e Bl "V'S"0 DI¥av4 NOLLYYVd3S
J111LX3J1039 X31ddN1lL NO DNIAAdIdd ANOZ100d WWOoT —
! HAAYT UV INAOKW Y1d109D SOLIFHIASOIS NI 110Sd01 WIgE —
SNIAYd AD019 404
68 01 d3asSv3IuINI
. . (ST1IV13A SHTINLOVANNYI
NG 3dAL £00Z:0VET OL Y3434 - N9IS3A 1ST1VIDAdS)
N3 S9d Ol 9434 "D 0°d BArdtERRAY .
WWQSTXSZT (d313WIY3d 3943/STJ0LS NI B I1DAD) asva-ans Him  1AAYED A32dOANIFHE
NOILONYLSNOD A1dHdIONOD NLIS-NI 'S TIHXOvE ANV 510dS
1405 ANY JAOWIY NIVHQ Ol 1371N0
C¢dH 3dAl 943X TYIN3ALYW 3SYE-9NS HLIM TV
ANV S10dS-140S ANY JAOIW3IY
- Dm...? TLo e e D%% IIIIIIII g _.H..Mrd_ﬂﬂl. _.H..Mrd_ﬂﬂl. _.H..Mrd_ﬂﬂl. _.H..Mrd_ﬂﬂl. _.H..Mrd_ﬂﬂl. _.H..Mrd_
asve-ans | 020000000800 0°
40 INJLX3 ™ - o - o Qo] Fau () Tau ) T Qy Ee] ) Yot Gy Tt gy Yol G Fo )
ace | agl - 0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-V-0-0-0-0-0-0-0-0-0-8 $=0-0=0-9-0~-0-0-0=8:
x.m__:.ﬂ.,.". .,.“....._u.ﬁu.%....,...«....?.w_. ;! mw..q..x.ﬁ..‘.._.ﬂ.ﬁ.q..m; W.M.ﬂ.ﬂ...:._w._,".;.,wﬂw. 45_.1_-:,- Ik AT LT e ..Wr.__l.
e , |..|W|M..w||ﬂ|hq|||r._v|.l.v%|. lewlm__||||.|.1||.|
.,«.q.. ...u_.w.v...q.... | S v PR ) LA ] .w..._u. ] o ____ ._w...._v.. : e
‘J1IWONOD T N3D LT G ! 30oNvaIne 99 ¥l HLIM
HONNYH aNY a3d e he e el a55 JONVAYOIDV NI SINIOC
J1THINOD SSVIN / - ___:“,h . = AYIAOW H1ld3d TTvd3A0 wwQst
o I SSVY1D IAITHOV OL UIAVT DNIddVD Z49 WWS/Z ~
UL | s WWor-0T Q3aIAQYUddY UV1IWIS 3233714 NOLLD310¥d X31MO14
ey ] 0 FMLXIL03D 000T WYHHAL NO £08 10 MHS _| 'V'S'0 INVHYIWIW J1avIWHIdWI AD0719vNOY WwT
* . "O°N'N Ol 3Svd-9NS dv1INNYED T 3dAL ADIHL WS/
* y WHooT ONIAGNTIE ANYS YHL WWQs — == zoEum_._.o.MnH_ Mm‘_m._w.wm.m__"_oH
SDNIAYd D019 J0d S495d03 AINOUI HLIM FOVLUNS ddHSNYY - 371dAIN ;
il WL WL -
&8 O AISYTAINI W IHL NI HSIW £6EY HLIM 9Y1S 0£/520 TAVd WWQOST 0Z/F L¥VOIYOOY AIAYUD IASYVYOD NYI1D 00t
1131039 X314dinl NO ANVS ddvVHS WWge —
"ZdH 3dAL £00C-0FET N SY Ol 943 ; WWOT-9 TIIANI TIAYYD UYINONY wwgz —
"NOLLYWAOANI H3HLIHMNA H404 NY1d AL34¥S ANY HL1Y3H 3HL O H343y I''d AW LLYY A1YH WLUSGZXGZ T "IWHIANOD 39 0L S1TY.LIq wZH-_-OOE\ZOEMZZOU

“SNIMVYQ SIHL NO YIAVT UVINAOKW V1d109 SIIIFHIASOID WWIBE —

NMOHS NOLLYWHOLNI 3HL OL ATIVOIAID3dS Wad3d S3ALON 3A0AY JHL

"3dd LOTIHOD HLIM Q3AIAOYd _ (SS3ADDV ADH)
SIALLYVHIAO QINIVAL ATEVLINS A8 LNO QIRRIVO 38 OL SHYOM TIV (LO3LTHOYY 3dYOSANVT/INAIND A9 AIWYUIINOD 39 O1 3SN) 1TVHdSY - Av0yd J1VAIYd 1
EO———— (AINO 3SN NVI™1S3a3d)
ONIITTYd /3541100 ‘SNOLLVAYIX3 433 » INIAVd DV1d 3134ONOD LSVO-3dd v IVIHILVYIW 3Sva-9NS HLIM T1IEXOvd

SISOUIdSOL4TT /SMOTH Yamas JAT] »
1SNA /ONLLIND
DNDIHOM TYTHI LYW LOH =

ANV S10dS 1405 ANV JAOKWIY

uzhmﬁudmuﬁmﬂmﬁu . J1dVII1ddVY IHIHM 90/€L NVI AN An,
. : TYIMILYW 3SVE-aNS HLIM TIOVE
40 43dWdW ¥ H0O ﬁDm_}EﬁHU“H““Hm”mMHﬂ“HﬂMMM “Mﬂ D Z< .—“ O\mm O —I_ @O\@N D _I_ ZH I-lDo _ H_ m ANV 510dS-140S ANV JAOWIY i
ONIMYYA STHL NO 03LYDIANI SWALI JHL 40 NOLLINYLSNOD IHL O v e bl SITdIONIYd dHL HLIM dONVAH0O0V
ONTHNA JIATOANI SHSTH JHL ANYLSHIANN ATINd LON OO NOA JL » it ZH Om Z memD mem m><_l_ ml_ H< _ uD I_I_< \
05T - %G1 <
NOLOfd1SNOS v0- WLosT WUWDST | %P T1-%0T Q3A0YddY YVIIWIS HO ,000T WYHY3L, 1
NOILLVIWHO4NI QAVZVH SdINDIS3dA wwigsT WwogZ | %07 - %S Ir4avd NOLLYYVdIS ITLLX3LOID —
HHMMM ﬂﬁmﬂm ”Hm . ﬁm 'S1H0dIY ALTIIVYIWHIA/STIOS "£08 1D 008 SATYIS MHS A3AQUddY UYTIWIS WO JLIXILOID 000T WYHHIL NO €08
STOZ SNOLLYINDIY (LNTWIDVNVW WWOST | Wuosy %Z> JHL NI Q3141LN3AI LVHL WOYd SY344dId R TRMHOW OL ASVEEERSHYTINVED T 3dALADTHL IMSSE
ANV NDIS3A) NOLLDMYLSNOD A5verells] SNlddvd | NTVA v V1VYLS AILVAYOX3 41 WYL NOIS3IA 0.1 INIG38 ANVS GILOVAWOD WWSZ NG LVhSY 05T/00ThIG 35Naq o ETIELNEsEOL
WHOL4NI OL dOLDVELINQOD "%<¢ 40 INTVA ‘GIA0YddY WYTIWIS O SOVT4 ALTIINOD [-80TET NISE OL
"T1I4 DINOYLOTTE SIHL DNISN YO NOXYS STIVHSHYIW WWIDS X WWQSH X WSy — -
IV INOYLOTTE ONIIYAS 0.1 HODId K Woud GaNTYLE0 J1avL HgD Ad90 3dHL NO d3svd Fdv S1Ivi3aa 1iv 31TYINOD LTYHASY 09/0% 44NS ISOTD 0T DV NDIHL WOE

389 1SNIW NOISSIWYId NILLIdM "ATIVOINOY.LO31d
d0 ATIVNINYIN DNIMVYAUQ SIHL WOYd 41v0S 1ON 0d  °¢

"NOLLVYDI4IOAdS dHL ANV SONIMYYd

S, LSTTYID3dS ANV S.LO3LIHDYY ‘S, HIFANIONT INVAT1IY
11V HLIM NOLLONNCNOD NI dv3d 38 Ol SI DONIMVHd SIHL  °T

S310N

AL SHIANIDNT ONILINSNOD WIW @ 1HODIHAAOD




Appendix E

Proposed Swale Sections



€d | L¢T-0-N9S-DMA-69L.99
siining

Y
el o0rT | ] pecty]  Doa PEOND
TG U5 mos| S ERELEE  wm| N WA

J-2 NOILD3S

JTVMS J3S0d0dd
HONOYHL SNOILD3S

apL UL We/ 1€

an1D SJILSYNWAD
XINJOHd M3N Wo'9 ITYMS {(1LN2) TIYMS AYE DONMUYd

B a350d0ud d350404d
7\\ AIYANNOY ALIS o o WTOHT dANNOW d3504d0ud

"aL7 NOLLDNALSNOD WYH1134 el HENIER A P 13A37 ONLLSIX3

_ WOB0'£Z o hﬂ_\cﬂmwnw\\ WBE0'LZ Nygumryg L AL L0000 .§ \\ \\\\\\ \%ENE%R\\ S wﬁmmm“mm
iy

ALK LUJLU MM SR woos £e
S60Z 92Z¥£ 02D XA 008L TZFL 020 :PL woon'sz N
S WZ3E UOPLK “WRUIS L0 Z ‘9SNoH ORI Jootd pIg

Bupnsuog Aseu||dpSIPRINK ﬁ._a.“__w_mm_whm“

=

WIW

NOILVYIWAOANI ..omee

N wopd oG v _.._._.i
200 NOLLEWEOINT Wi (EHNEST qBQEE_ ]
¥4 NOILLVIHOHNT HOH cEngeT | eToz/orien| d

¥ s[4

b - | NOLLYWHOEN BOH GENSST | DRoseriee|

d-9 NOILD3S

Wo's SIVMS (1ND) TIYMS

3504 0ud a35040ud
* x%pxﬂomwlmmﬂu g 13AT1 ONLLSDE W69 Wi/ 0T ANNOKW A3S0d0Yd
T ) 77 s
WOOE LT WQoE" /2 £ 096°5¢
iy

AdVANNO4d LIS Wwoos' L2 Wwoos L2
oo sZ

() BAT
a3s50d0ud

| 05:T - 3TVY0S |

£d4-00T-0-Ma5-DMA-69L.99 DNIMYHA
SHOLLD3S 40 DNIMYHA NY1d 404

"HCT IR Q= T H I HOE NYTd 4SS WY HETSSH SHL 0 H3-AH

"D STHL HOD
HANDHS HOLLWAHCI] SHL L ATTYOLIT DS Wit SELOH SADEY SHL

*Ied LOF00 HLIM, (EIIATEd
FAALL 0 (ENTYH L ATEYIING AR LNGO (EIHHEYSD 38 QL S0 T

V-¥ NOILD3S

SAVI DLLIVHL 3A »

DHITIVE ABSVTIOD “SHOLLVAYE daad »

SISCHSDLE ASMDH WSS 2A »

L1500 ANLLLTS »

SHLTHCM THTHELLYW LOH »

DN IO JOMLLICT TN »

CELYDO 28 OL S30IRES *
EHEEEDYE Td0-51 WYL NBIS=0 3HL
S0 HEEWE Y U0 HOSIACT AL34YE Q) HITY3H 1RONYW HN0A N5Y

SWTHWEA STHL NO CELLYCTONT SWALLT SHL 40 HOTLNMISNOD HL WS 'S TIYMS Wy 21 Wwe T = Hivd WAD

IO RO SIST SHL Y LSHSOHN AT LOH 00 Mo J1 =
NOLLDMALSNOD d0d T3AAT1 DNLLSIX3 a350404d d350d404d d350d404d

e e e L] LIM m w N1.Iin
NOLLYWYOANI GuvZvYH SUINSIS3a e e Ly /i Wz96°97
iy

Pl WOEG'9Z

ST0Z SNOLLYIN93d (LNIWIDVNVIW wooe'L2 wpoe' LT WQSE' L2 P

aNY NSIS3d) NOILONULISNGD wgos £
NDIS ) (1) 713A

T1H JINRLLEE STHL SNISN BO d35040dd
ATTSOINOWLITTT SHITEDS OL HOTdd WIH WOH QINTY1IS0
30 15N NQISSIWYId NILITHM A TTIYHNTUL T E

O ATTYTINY ONIMYEGD SIHL WO STYS 1ON Oa 2

"HRILYRHEAAS JHIL ONY SENIAMYEA
SASTTYIOEIS ONY S UUEITHYYY “SAEINIONT LNYATEY
T HLIM NOLLOHNCNOD HI O¥3d 39 0L ST OHIMYEd SIHL  °T

- mml—lo Z AU SEEHIOHE DHILTNSHOS W1H 3 LA




Appendix F

Correspondence with Royal Borough of Windsor and Maidenhead



Darragh O'Connell

From: Darragh O'Connell

Sent: 18 October 2016 14:49

To: 'emma.chilton@RBWM.gov.uk'

Cc: 'Simon Lavin'

Subject: 667769 - Phoenix Gym - Discharge to an Ordinary Watercourse

Good Afternoon Emma,
It was good speaking with you this afternoon.

Just to confirm, as discussed, permission is not required from the Environment Agency to discharge to a drainage
ditch (ordinary watercourse) and the discharge rate from the proposed development will be agreed with the Royal
Borough of Windsor and Maidenhead Planning division.

Please contact me if you would like to discuss further.

Kind regards,

Darragh O'Connell MSc. BEng. MIEI

Civil Engineer

T: 020 7422 7800

M: +44 (0)7825 386364

E: darragh.oconnell@mlim.uk.com

A: MLM, Eldon House, 2 Eldon Street, London, EC2M 7LS

W: www.mlm.uk.com

MLM

1966 - 2016 YEARS

Buildings and Infrastructure - Environment Planning and Development - Compliance -
Sustainability

1 Star Best Company 2015

Follow us online:

Facebook: https://www.facebook.com/mimar

Twitter: https://twitter.com/mim _group

LinkedIn: http://www.linkedin.com/company/mim-group

Emails are sent on behalf of the MLM company which is named in the relevant signed appointment or if none exists, in our fee
proposal or (if MLM is acting as client) in our order. Companies Act information for MLM Group companies is available at
http://www.mim.uk.com/about company.php.




Darragh O'Connell

From: Simon Lavin <Simon.Lavin@RBWM.gov.uk>

Sent: 14 October 2016 11:32

To: Victoria Gibson; Darragh O'Connell

Subject: RE: 667769 - Phoenix Gym: Discharge to a Watercourse Consent

Good morning,

The rate of discharge of surface water to the ditch adjacent to Fifiled Road will be assessed as part of the discharge
of condition 6 of planning application number 15/02107.

As indicated previously any works effecting the cross section of the watercourse adjacent to Fifiled Road will require
formal consent under Section 23 of the Land Drainage Act 1991. Copies of the appropriate application forms have
been previously supplied and the completed forms should be submitted to the Borough’s Flood Risk Management
Team.

If the outfall headwall does not protect into the watercourse it will not require consent under Section 23 of the Land
Drainage Act. Issues such as scour will however need to be considered in its construction.

It is also highly likely that the proposed access road crossing the ditch will require consent under Section 23 of the
Land Drainage Act.

Kind regards

Simon Lavin

Flood Risk Manager
Highways and Transport
Royal Borough of Windsor & Maidenhead
Town Hall

St Ives Road
Maidenhead

Berkshire

SLé 1RF

Tel: 01628 796817

Fax: 01628 796774

From: Victoria Gibson

Sent: 11 October 2016 17:07

To: Simon Lavin

Subject: FW: 667769 - Phoenix Gym: Discharge to a Watercourse Consent

Importance: High
Can you help with this matter,
Thanks

Vicky

From: Darragh O'Connell [mailto:darragh.oconnell@mlim.uk.com]
Sent: 11 October 2016 15:59




To: Environmental Protection
Subject: 667769 - Phoenix Gym: Discharge to a Watercourse Consent

To whom it may concern,

We are currently working on the design of a development on greenfield land adjacent to Fifield Road, Bray, SL6 2PG.
It is proposed to construct a new Gymnasium and associated access road, parking and hard landscaped areas. The
greenfield site currently discharges to a drainage ditch which runs adjacent to the site along Fifield Road. It is
proposed that the new site will reduce the storm water discharging from the site to 5 I/s which is commonly
recognised as the minimum discharge to prevent blockages in the system. This will be achieved through the use of
permeable paving, swales and flow restrictions.

As part of the works, part of the existing drainage ditch will be culverted to allow the construction of the access road
to the site. We are currently in the process of design of this culvert and submittal of the Ordinary Watercourse
Consent.

The reason | am writing to you is that | require further information about stormwater discharge consent. When
discharging to a storm water sewer, consent is granted by Thames Water. However, as this site will be discharging to
a drainage ditch, Thames Water do not grant consent. Can you confirm if we require formal consent from RBWM for
the 5 |/s discharge rate? The document attached (“Consent for Works on Ordinary Watercourses Cross Sections of
Consentable Activities”) shows that the works we are proposing do not require consent. Can you confirm if this is the

case?

If you have any comments or queries, or wish to discuss further please don’t hesitate to contact me.

Kind regards,

Darragh O'Connell MSc. BEng. MIEI

Civil Engineer

T: 020 7422 7800

M: +44 (0)7825 386364

E: darragh.cconnell@mlm.uk.com

A: MLM, Eldon House, 2 Eldon Street, London, EC2M 7LS
W: www.mim.uk.com

Buildings and Infrastructure - Environment Planning and Development - Compliance -
Sustainability

1 Star Best Company 2015

Follow us online;

Facebook: https://www.facebook.com/mlmgrp

Twitter: https://twitter.com/mlm_group

LinkedIn: http://www.linkedin.com/company/mim-group

Emails are sent on behalf of the MLM company which is named in the relevant signed appointment or if none exists, in our fee
proposal or (if MLM is acting as client) in our order. Companies Act information for MLM Group companies is available at
http://www.mlm.uk.com/about company.php.

If you have received this transmission in error, we apologise. Please notify us immediately and permanently
delete this message, keeping its contents confidential. We monitor email correspondence for security and
management purposes. We will rely on any instructions to us or data that you include in your emails. We
scan emails for malicious code but you should also take steps to protect your IT systems. We will not accept
email disclaimers which differ from this one.
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Proposed Qutfall Details
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Appendix H

Meeting Minutes - 14 December 2016



FARMGLADE

MINUTES

Date: 14 DECEMBER 2016 | Location: PHOENIX HOUSE | Re: PHOENIX

GYMNASTICS CLUB
PRESENT: Martin Wheeler (MW) - WSP
Ben Freedman (BF) - MLM
Phil Rowe (PR) - Phoenix Gymnastics Club
Ian Dobie (ID) - Consultant

DISTRIBUTION: Those present + Victoria Gibson (RBWM), Vernon Robinson (Feltham
Construction), Neil Ainsworth (MLM).
ITEM DESCRIPTION ACTION

1 PURPOSE OF MEETING
To review drainage strategy and outstanding information requirements for
details reserved by Condition 6 (Sustainable Drainage Solution).

2 INTRODUCTION
ID thanked everyone for attending.
Scheme background presented by BF; ID noted need for Engineers to agree
on outstanding points following WSP letter dated 07/10/16 (attached) and
to close out any outstanding issues swiftly.
It was noted that RBWM had been invited to the meeting, but had declined
to attend on basis of WSP attendance and WSP being delegated to
comment on behalf of RBWM.

3 SUMMARY OF CURRENT STATUS
BF noted that there were six outstanding points raised in the letter of
07/10/16, as follows:-
Item 1: WinDes Model
It was noted that WinDes calculations were to be updated by BF for clarity
of information.
BF noted new document will include labelling of the pipes on the model for | BF/MW
clarity. MW confirmed he was happy with this and would review once
received.
Item 2: Diameter of Flow Control
There was discussion on the diameter of the flow control and request from BF




MW for a Vortex flow control to be reviewed/possibly included.

MW commented that his concern at a diameter less than 76mm was at risk
of blockage.

BF noted guidance document C753 — the SUDS manual, allows less than
75mm subject to appropriate maintenance and reduction of blockage risk.

BF to review and capture solution in updated report. MW confirmed he was
in agreement with the above.

Item 3: Clarification of Storage Structures in Analysis Model

BF to update model, as discussed in meeting. MW confirmed he was in
agreement with this approach.

Item 4: Surcharge Outfall

BF confirmed updated document will include set of calculations for the
surcharged outfall into the ditch.

Item 5: Additicnal Information Required of Construction Details
BF tabled additional details and agreed to submit the same.

Item 6: Permission to Discharge

MW noted that this issue is now resolved and discharge is permitted.

BF sought clarification that the 5 I/s discharge to the ditch/watercourse was
therefore agreed. MW confirmed that that was acceptable.

A brief discussion took place, after the above general items were discussed
and the WSP letter reviewed to ensure no further items needed to be
discussed; everyone agreed all issues had now been discussed.

BF proposed that the Minutes of the meeting were appended to the final
submission document.

ID to issue draft Minutes this afterncon.

BF

BF

BF

BF

BF

ID

TIMESCALE

BF confirmed that the above information would be submitted to RBWM on
19 December 2016 and MW asked that a direct copy be sent to WSP.

BF

A.0.B.

MW noted he was away next week and that the WSP copy should be sent to
Steve Riley.

1082 / Phoenix Gym Club / Minutes of Meeling / 14.12.2016




