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AC19021: Riverside Industrial Estate Littlehampton — Surface / Foul Water Drainage Strategy Report

strategy for the proposed development to support a detailed planning application. This report incorporates a
SUDS assessment and maintenance strategy to assist with a planning application.

The site is located in the north part Riverside Industrial Estate, Littlehampton, BN17 5DF, south of Bridge Road
ordnance survey grid TQ017025. A site location plan has been provided in Appendix A.

The site was occupied by hard standing in the form of parking areas associated with the nearby industrial units.

The proposals are to develop the site with new light industrial unit as well as associated access and parking
areas. A proposed site layout can be found in Appendix B.

The site currently has a shallow foul water drain from the adjacent unit to the east crossing the site via two
chambers and ultimately connecting to a private foul water manhole to the south-west to the north-eastern
corner of the unit opposite. The surface water connects to a surface water drain to the south of the site which
flows north-west and ultimately discharges into Wickfarm Ditch. This is demonstrated on the Topographic Survey
plan in Appendix C. The sewer records in Appendix D show that there are no public sewers in the immediate
vicinity.

Table 1 below demonstrates the surface water flows generated by the pre-development site for a number of
different storm return periods. Calculations to support these figures can be found in Appendix E.

1:1 year 11.0
1:30 year 26.9
1:100 year 34.8
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The proposed development will intercept the existing foul outlet from the adjacent unit to the east and divert this
around the footprint of the proposed building and connect into the existing foul manhole to the south.

New drainage will be provided to service the new unit and connect into this new foul system.
All foul drainage is proposed to discharge under gravity via the private foul drainage system.

A drainage layout can be found in Appendix F.
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Sustainable Urban Drainage Systems (SUDS) is the philosophy of trying to replicate, as closely as possible, the
natural drainage from a site before development.

There are a number of SUDS features that should be considered for any development and these are set out in a
hierarchy. These are summarised along with their suitability for the site in table 2 below.

1) Store Rainwater for Later Use

Rainwater Harvesting Limited number of users in units would Not proposed for use as the benefit
reduce the amount of water used. is negligible.

2) Use Infiltration Techniques

Green Roofs Pitched roofs are unsuitable for green roofs. Not proposed for use due to the

pitched roof.

Soakaways The site is underlain by clay to 4m over clay, | Not proposed for use due to
with groundwater found at 0.5m. (British unsuitable ground conditions.
Geological Survey Borehole extract found in
Appendix G)

Permeable Paving The site is underlain by made ground over Not proposed for use due to
London Clay with no soakage potential. unsuitable ground conditions.

3) Attenuate Rainwater in Ponds / Open Features for Gradual Release

Swales / Detention There are no large flat spaces on site Not proposed due to site

Basins / Ponds suitable for surface features due to the site constraints.
layout / constraints.

4) Attenuate Rainwater in Tanks for Gradual Release

Reduced Discharge Existing site discharges to surface water Proposed for use as there are

and Storage drain. nearby surface water drains.

Tabile 2 ~ SUDS Features Hisrarchy and Summary

It is proposed to manage all surface water flows using a flow control device incorporating a Hydrobrake and
below ground attenuation tank to store the excess volume.

K Franposad Surface Wa
ade FPRARSEADMNE ANY PR WYY

The pre-development impermeable area of the site is 1,407m? which represents 60% of the total site area. Post
development this will reduce to 1,249m? (53%). Therefore surface water flows generated by the site will reduce
post development.

Current guidance is to reduce offsite discharge rates so as to reduce the flood risk of properties downstream of
the development.

Due to the underlying ground strata having no soakage potential it is not possible to discharge surface water to
ground.

1110m? of the site shall be discharged through the new surface water drainage system, with the remaining
139m?2 being paths that will discharge to adjacent soft landscaping and there disperse into the upper layers of the
soil.

Arun District Council’s policy is to reduce offsite flows to as close to greenfield runoff rates as practically
possible.

Using IH124 to calculate greenfield runoff rates for 1,110m? (the impermeable area served by the new drainage
system) the runoff rates are as per table 3 overleaf, these are backed up by calculations within Appendix E.

Page 2 of 5
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1:1 year 0.3
1:30 year 0.9
1:100 year 1.3

The greenfield runoff rates are too low to practically limit the new rates to. Therefore offsite flow rates from the
new development will be controlled at 2Is-' through the use of a Hydrobrake flow control device to ensure post
development offsite flow rates from the controlled area are considerably less than the pre development flow
rates.

Table 4 below demonstrates that offsite flow rates will be significantly reduced from the pre development offsite
flow rates. Calculations to back these up can be found in Appendix E.

1:1 year 11.0 0.3 1.8 16.4%
1:30 year 26.9 0.9 1.9 71%

1:100 year 34.8 1.3 - -
1:100 year + 40% c.c. - - 1.9 5.5%

The drainage layout found in Appendix F demonstrates how surface water will be collected via high capacity
channel drains and rainwater pipes and temporarily stored in a below ground attenuation tank before discharge
to the existing surface water drain to the south-west of the proposed unit.

Due to the large nature of the parking areas and the potential vehicle types (HGVs) that will be accessing it
surface water flows from the hard standing will pass through suitably sized Class 1 By Pass Separators in order
to improve the water quality prior to discharge. The separator will also be fitted with an appropriate alarm system
to provide additional warning should it require action.

The attenuation tanks have been sized to accept surface water flows for all storm events up to and including the
1:100 year event with a 40% allowance for climate change. Calculations proving this can be found in Appendix
H.

In the event of surface water drainage system exceedance / failure surface water will pond within the access
road and parking areas before running into the road network to the south. This is as per the current situation and
therefore has not changed post development.

It is shown that post development offsite surface water flows have reduced.

The new below ground surface and foul water drainage systems will be constructed as part of the overall
development and will be operational prior to first occupation.

oy 1 gy,
Adopliat

It is not proposed to offer the new below ground surface and foul water drainage systems to Southern Water for
Adoption.

Page 3 of 5
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The surface water drainage system serving the development will be managed and maintained by the client.

The pipework within the site is designed to be self-cleansing in accordance with Part H of the Building
Regulations and as such should have no specific maintenance requirements other than general clearance of silts
and debris as and when required.

The use of trapped gullies, catchpits, and inspection chambers will allow future access to maintain the system.

Standard typical maintenance associated with any property will be required for the roof water, gullies and
channels, typically consisting of ensuring that the system is clear of any leaves or other debris. This should be
carried out as required.

Table 5 sets out the various elements of the drainage system and suggested maintenance requirements.

The separator will be fitted with an alarm to notify the client when it requires immediate action.

Gutters & Visual inspection to check for Clear and blockages / Yearly
Rainwater blockages. debris found.
Downpipes

Channel Drains
and Sump Units

Visual inspection for site / debris.

Clear silt / debris.

Initially after 3 months,
then every 6 months.

Pipework Designed to be self-cleansing, only As recommended by When required.
required if flooding issue occurs, then | specialist CCTV survey
by specialist CCTV company. company.
Catchpits Visual inspection for silt / debris. Clear silt / debris. Initially after 3 months,
then every 6 months.
Hydrobrake Visual inspection for silt / debris. Clear silt / debris. Initially after 3 months,
Chamber then every 6 months.
Attenuation CCTV survey to check distributor pipe | Clear silt / debris. Yearly
Tank is clear of debris, visual inspection of
surface to check for deformation Excavation and
indicating an issue with the tank replacement if required.
below.
By Pass As specified / required by As required by As required by
Separators manufacturer manufacturer manufacturer

ARUN DISTRICT COUNCIL LU/42/21/PL
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All below ground drainage serving the buildings and the externals will be regularly inspected during the course of
construction (air tests / water tests / CCTV surveys as appropriate and deemed necessary — pipework only) and
signed off by an approved Building Control Officer.

T &

8 s etes setinm Divaca Drainacss Swetam
PV, LONRSIWUCTION FIass LOrailads oysiam

The proposed below ground surface water drainage system is not intended to be used as part of the construction
phase drainage system.

Catchpits have been designed into the below ground drainage system to assist with the collection and
management of silts and debris and to facilitate access to maintain the system.

The site was occupied by hardstanding incorporating parking and access. Existing foul water discharges to the
private foul sewer to the south. Surface water discharges to an existing surface water drain running from south-
east to north-west across the site ultimately discharging into the Wickfarm Ditch to the west of the site.

The proposed development will form a new connection to the existing surface water manhole and the foul will be
connected via an existing manhole.

In order to reduce flood risk offsite flow rates shall be controlled through the use of a Hydrobrake to reduce
offsite flows to 2Is-' with below ground attenuation tanks to store the excess volumes for all storms up to and
including the 1:100 year event with a 40% allowance for climate change.

A class 1 by pass separators will be used to treat the discharges from the parking areas and access prior to
discharge to the drain.

Page 5 of 5
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Hook Survey Legend

Undergrowth = | Powerline

Tree O Banking I_I_I
Bush O Contourlne — 64—
Buiding [ | seversein ans
siass buicing R | e -—
openuiding ] | tevel mnx

Ordnance Suvey Benchmark
ranance Survey Benchmark o,

T

Foul Drainage ——{ J*==2— . tfzs0
. o

Storm Drainage ——{_J=m— & tfrm

Abbreviations

Animal Sett sett
Air Valve AV
Borehole BH
Bus Stop BS
Cover Level cL
Earth Rod ER
Electricity Pole EP
Fire Hydrant FH
Inspection Cover Ic
Invert Level I
Lamp Post P
Manhole MH
Marker MK
Name Plate RNP
Power Pole PP
Rein water Pipe RWP
Road Sign RS
Rodding Eye RE
Reinforced Steel Joint RSJ
Soil Vent Pipe sVP
Stop Valve sv
Survey tation STN
Telegraph Pole hid
Tree Stump stump
Trial Hole TH
Unable To Lift uTL
Vent Pipe P
Water Valve w
Metres
)
Soale

Notes

Al trees are identified where possible.
Species, spread, heignt and girth
are indicative only.

Drainage has been surveyed where found,
and traced where possible.

Eaves and ridge heights of sumounding buildings
have been surveyed where possible.

Ordnance Survey Data added and shown in halktone,
pen colour 134.
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Pre Development Offsite Flows

Impermeable area =

Micro Drainage Rainfall Profiles
1:1 year, 15 minute storm
1:30 year, 15 minute storm
1:100 year, 15 minute storm

Offsite Flow Rates

1:1 year, 15 minute storm
1:30 year, 15 minute storm ,
1:100 year, 15 minute storm I.8ils

Greenfield Runoff Rates

IH 124 gives greenfield runoff rates for a 50ha site, guidance for sites smaller than this is to linearly
interpolate down to the site size (1,140m? drained area), greenfield rates calculated using Micro Drainage.

ar 30 year 100 year
Is-1 Is-1
Is-1 Is-1

IH 124 (50ha)
Site Specific (6990m?)

Is-1

Post Development Offsite Flows

Micro Drainage Model R
Impermeable area =

1:1 year event
1:30 year event
1:100 +40% allowance for c.c

Remaining Uncontrolled Paths
Impermeable area =

Total Offsite Flow Rates
Tails

1:1 year, 15 minute storm
1:30 year, 15 minute storm .
1:100 year, 15 minute storm +40% S.8ils
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POST DEVELOPMENT AREAS

SCFT LANDSCAPING AREA = 1,096m?

HARDSTANDING AREA = 738m?

BUILDING ROCF AREA = 501m?

TCOTAL IMPERMEABLE AREA = 1,248m?

A TOTAL AREA = 2,335m?

PRE DEVELOPMENT AREAS

SCFT LANDSCAPING AREA = 828m*

HARDSTANDING AREA = 1 407m?

BUILDING ROCF AREA = Om?

TCOTAL IMPERMEABLE AREA = 1 407m?

wwawew TOTAL AREA = 2,335m?
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Abstruct Consulting Ltd

The Highland Suite

Great Hollanden Business Centre

Sevenoaks Kent TN15 0SQ

Date 04/11/2020 10:04 Designed by Martinhowell
File Checked by

Causeway Source Control 2020.1

IH 124 Mean Annual Flood

Return Period

Input

Soil 0.400
Urban 0.000
Region Number Region 7

(years) 1
(ha) 50.000
(mm) 734

Area
SAAR

Results 1/s

179.8
179.8

QBAR Rural
QBAR Urban

Q1 year 152.8
152.
158.
230.
291.
360.
386.
407.
471.
573.
674.
706.
927.

Q1 year

Q2 years
Q5 years
Q10 years
Q20 years
Q25 years
Q30 years
Q50 years
Q100 years
Q200 years
Q250 years
Q1000 years
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CHAMBER FITTED WITH
HYDRC-BRAKE FLOW CONTROL.
DESIGN HEAD = 1.05m

DESIGN FLOW = 2l/s

MCDEL: MD-SHE-0066-2000-1050-2000

25mm KERB FACE ALONG THE FRONT
OF SITE TC PREVENT SURFACE
WATER FRCM ROAD ENTERING SITE,
ACCESS RCAD TC DRAIN TC
EXISTING ROAD GULLIES.

WATER MANHOLE

NEW CCONNECTICN TC
EXISTING SURFACE

“INVERT LEVEL TO BE
CONF|RMED CN SITE
PRIOR TO CONSTRUCTION.

SRR

cL270
IL1.e5

-
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SR

BELOW GROUND GEOLIGHT SURFAGE WATER

ATTENUATION SYSTEM

7m LONG x 8m WIDE x 1m EFFECTIVE DEF#MO
) /“6

TANK SCFFIT LEVEL = 1.91
TANK BASE LEVEL = 0.91

ATTENUATION TANK FORMED USING SDS

GECLIGHT UNITS, FULLY TANKED AND CROSS

- VENTED AND INSTALLED FULLY IN ACCORDANCE
WITH SDS RECOCMMENDATIONS AND

SPECIFICATIONS

SDS TEL: 01934 751 303

NEW MANHCLE BUILT ON
EXISTING FCUL WATER DRAIN
INVERT LEVEL TC BE
CCNFIRMED ON SITE PRICR
TC CONSTRUCTICN

MH
cL 265 é
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L 2.30
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CP1
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SU Cossswxssernyaseys -HIGH CAPACITY CHANNEL DRAIN AND

PRIVATE DRAINAGE

e -HYDRO-BRAKE FLOW CONTROL MANHCLE

T
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1004, 1:80

100@

2% / » s »— -FOUL WATER DRAIN TO BE ABANDONED

oo -THRESHOLD DRAIN TC ARCHITECTS DETAIL

=P = -FOUL WATER DRAIN
JE— _._ « = -FOUL WATER CHAMBER

LR TG B 0
-SURFACE WATER DRAIN.

-SURFACE WATER CHAMBER
-SURFACE WATER CATCHP|T CHAMBER.
-RAIN WATER DOWN PIPE

-RODDING EYE.

-YARD GULLY, 100@ QUTLET.

BT NOTED G

SUMP/GULLY UNIT.

-PRECAST CONCRETE HEADWALL BY
ALTHCN,

-BELOW GROUND GECLIGHT SURFACE
WATER ATTENUATICN STORAGE SYSTEM BY]
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CHAMBER FITTED WITH
HYDRO-BRAKE FLOW CONTROL.
DESIGN HEAD = 1.05m

DESIGN FLOW = 2l/s.

MODEL: MD-SHE-0066-2000-1050-2000
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“\\\\\
AN
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SN
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N

25mm KERB FACE ALONG THE FRONT
OF SITE TO PREVENT SURFACE
WATER FRCM ROAD ENTERING SITE,
ACCESS RCAD TO DRAINTC
EXISTING RCAD GULLIES

NEW CONNECTION TO
EXISTING SURFACE
WATER MANHCLE.

NVERT LEVEL TO BE
CGONFIRMED CN SITE
PRIOR T© CONSTRUCTION,
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NS 246
2 43 A\
- AN
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~NEW CONNEGTION TO
EXISTING FOUL WATER
MANHOLE,

INVERT LEVEL TO BE
CONFIRMED ON SITE
PRIOR TO CONSTRUGTION
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AN

BELOW GROUND GEOLIGHT SURFACE WATER
ATTENUATION SYSTEM S
7m LONG x 8m WIDE x 1m EFFECTIVE DEPTH
£ 7t N YA e 7
TANK SOFFIT LEVEL = 1.91

TANK BASE LEVEL = 0.91

ATTENUATION TANK FORMED USING SDS
GEOLIGHT UNITS, FULLY TANKED AND CRCSS
VENTED AND INSTALLED FULLY IN ACCORDANCE
WITH SDS RECCMMENDATIONS AND
SPECIFICATIONS

SDS TEL: 01934 751 303

MODEL REF. 103 C1/SC A/150/150 ~
TCOTAL DRAINED AREA = 550m*

INCCMING IL = 1.70 ~
QUTGCING IL=164

SERIES 400 HEAVY DUTY TANK FITTED WITH
AUTOMATIC ALARM/ MCNITORING SYSTEM
TANK PROTECTED BY CONCRETE COVER
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AC19021R1 - Surface / Foul Water Drainage Strategy Report
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ARSI IR A -

=% $3 e ¥ SN Do o N . BN o o X Do T aed -
ATt faoraomisnoyroe oy SOl Iriyaats MNaararaaiay Sewireyesd
DIFTUISTY oS OOMICS! DUNVEY SOranaig gpxiram

GROUND: EXPLORATIONS LTD.
BOREHOLE NO...22..  T@o0swje

. Gontract Name.... JITTLEHAMPTON, Report No....4432/898,
Client West Sussex County Council, Site Address
Addressycﬁunty Surveyor's Defurtment, Littlehsmpton,

County Hall, Went Sussex.

Chichestar, Sussex,

01717 0359

&1 o0

l Standing Water Level.... 8. % . Method of Boring .. Shell/suger,
l Water Struck e Diameter 6 ina,
" Ground Level A Start.. 19:8:68:  Finish..19:8:68
ﬁ Remarks
l JARS 7 , CORES BULK
| ERECEES ‘ 2553 3 69, :
2554 7% OV : ,
2555 91 0v! § : ;
l 25§6 Water, i | X
i : i ;
| § ! ;-
' ] : . i
i ; i ;
- ' ! o
I t { 1
l i ! i i
i ] {
' Description - Thickness Depth
Topsoil : 1y 1t R
 areey| BTOWR sandy oisy and f1inis ?6rcasmer 2 3 o
'*‘-"‘ﬁ Flrm brown chalky clay  {eocwst siemas PARN AR
e o Weathered chalk 3t g w0t oM
TOTALS AT I T LI

ARUN DISTRICT COUNCIL LU/42/21/PL

Clients are requested to compare with samples submitied.
2. Core samples are nominally 4 ins. diameter and 18 ins. Jong.
Depths shown are to top of sample.

“"'Notes 1. Descriptions are in actordance with BS. Code of Practics G 2001
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Abstruct Consulting Ltd

The Highland Suite
Great Hollanden Business Centre
Sevenoaks Kent TN15 0SQ

Date 21/12/2020 12:45 Designed by Martinhowell §\Q§§§ =
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File AC19021 - SW Calcs P3.MDX Checked by e
Causeway Network 2020.1

Time Area Diagram for Storm

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

0-4 0.079 4-8 0.031
Total Area Contributing (ha) = 0.110
Total Pipe Volume (m3*) = 3.271

©1982-2020 Innovyze
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The Highland Suite
Great Hollanden Business Centre
Sevenoaks Kent TN15 0SQ

Date 21/12/2020 12:45 Designed by Martinhowell T
File AC19021 - SW Calcs P3.MDX Checked by §§§
Causeway Network 2020.1

EFxisting Network Details for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
$1.000 28.362 0.480 59.1 0.013 5.00 0.0 0.600 o 100 Pipe/Conduit
$2.000 10.752 0.050 215.0 0.010 5.00 0.0 0.600 Q22 -Z Pipe/Conduit
$2.001 11.272 0.110 102.5 0.017 0.00 0.0 0.600 Q22 -2 Pipe/Conduit
$2.002 10.231 0.070 146.2 0.014 0.00 0.0 0.600 Q22 -2 Pipe/Conduit
$2.003 10.552 0.020 527.6 0.014 0.00 0.0 0.600 Q22 -2 Pipe/Conduit
$2.004 6.021 0.080 75.3 0.000 0.00 0.0 0.600 o 15%% Pipe/Conduit
$2.005 5.275 0.170 31.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
$1.001 21.504 0.270 79.6 0.016 0.00 0.0 0.600 o 150 Pipe/Conduit
$3.000 11.660 0.295 39.5 0.007 5.00 0.0 0.600 o 100 Pipe/Conduit
$4.000 3.487 0.315 11.1 0.007 5.00 0.0 0.600 o 100 Pipe/Conduit
$3.001 8.516 0.215 39.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit
$1.002 10.680 0.110 97.1 0.013 0.00 0.0 0.600 o Pipe/Conduit
$1.003 6.819 0.090 75.8 0.000 0.00 0.0 0.600 o Pipe/Conduit
$1.004 1.444 0.020 72.2 0.000 0.00 0.0 0.600 o Pipe/Conduit
Network Results Table

PN US/IL £ I.Area X Base Vel Cap

(m) (ha) Flow (1/s) (m/s) (1/s)

$1.000 2.804 0.013 0.0 1.00 7.9

$2.000 0.010 0.0 ¢.8% 35.6

$2.001 0.027 0.0 1.30 51.8

$2.002 0.041 0.0 1.08 43.3

$2.003 0.055 0.0 (.58 22.6

$2.004 0.055 0.0 1.16 20.5

$2.005 0.055 0.0 1.81 32.1

S1.001 L.4a7a 0.083 0.0 1.13 19.9

S$3.000 .4 0.007 0.0 1.23 9.7

S4.000 Z.0Z40 0.007 0.0 2.34 18.3

S$3.001 1.70% 0.014 0.0 1.23 9.7

$1.002 0.110 0.0 1.33 52.8

$1.003 0.110 0.0 1.16 20.4

$1.004 0.110 0.0 1.18 20.9

©1982-2020 Innovyze
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The Highland Suite
Great Hollanden Business Centre
Sevenoaks Kent TN15 0SQ

Date 21/12/2020 12:45 Designed by Martinhowell
File AC19021 - SW Calcs P3.MDX Checked by
Causeway Network 2020.1

Area Summary for Storm

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

1.000 User - 100 0.013 0.013 0.013
2.000 User - 100 0.010 0.010 0.010
2.001 User - 100 0.017 0.017 0.017
2.002 User - 100 0.014 0.014 0.014
2.003 User - 100 0.014 0.014 0.014
2.004 - - 100 0.000 0.000 0.000
2.005 - - 100 0.000 0.000 0.000
1.001 User - 100 0.016 0.016 0.016
3.000 User - 100 0.007 0.007 0.007
4.000 User - 100 0.007 0.007 0.007
3.001 - - 100 0.000 0.000 0.000
1.002 User - 100 0.013 0.013 0.013
1.003 - - 100 0.000 0.000 0.000
1.004 - - 100 0.000 0.000 0.000

Total Total Total

0.110 0.110 0.110

Free Flowing Outfall Details for Storm

outfall Ooutfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
$1.004 EXISTING 2.640 0.750 0.600 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30
Ratio R 0.350

©1982-2020 Innovyze
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Causeway Network 2020.1

Online Controls for Storm

Hydro-Brake® Optimum Manhole: HB2, DS/PN: S51.003, Volume (m3): 2.6

Unit Reference MD-SHE-0066-2000-1050-2000

Design Head (m) 1.050

Design Flow (1/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 66

Invert Level (m) 0.860

Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

1.050
0.292

Design Point (Calculated)

Flush-Flo™

2.0 Kick-Flo®

0.592
1.9 |Mean Flow over Head Range -

1.5

1.7
The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified.
then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s)

Depth (m) Flow (1/s) |Depth (m) Flow (1/s)

O O o oo

.100
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e
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e G S
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Should another type of control device other than a Hydro-Brake Optimum® be utilised

Depth (m) Flow (1/s)

W R O
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Storage Structures for Storm

Cellular Storage Manhole: HB2, DS/PN: S1.003
Invert Level (m) 0.910 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area

0.000 53.8 0.0 1.000 53.8 0.0 1.001

(m?) [Depth (m) Area (m?)

0.0

Inf. Area (m?)

0.0

©1982-2020 Innovyze
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The Highland Suite
Great Hollanden Business Centre
Sevenoaks Kent TN15 0SQ

Date 21/12/2020 12:45 Designed by Martinhowell
File AC19021 - SW Calcs P3.MDX Checked by
Causeway Network 2020.1

1l vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

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

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
$1.000 RE4.1 15 Winter 1 +0% 100/15 Summer 2.031 -0.069
$2.000 ACO-IN 15 Winter 1 +0% 2.309 -0.19%6
$2.001 ACO-MID 15 Winter 1 +0% 2.265 -0.19%0
$2.002 ACO-MID 15 Winter 1 +0% 100/15 Summer 2.167 -0.178
$2.003 ACO-MID 15 Winter 1 +0% 100/15 Summer 2.129 -0.146
$2.004 ACO-OUT 15 Winter 1 +0% 30/15 Winter 1.841 -0.089
$2.005 PI 15 Winter 1 +0% 30/15 Summer 1.689 -0.101
$1.001 S4 15 Winter 1 +0% 30/15 Summer 1.544 -0.076
$3.000 RE3.1 15 Winter 1 +0% 2.021 -0.079
$4.000 RG 15 Winter 1 +0% 2.035 -0.085
$3.001 JUNCTION 15 Winter 1 +0% 1.734 -0.071
$1.002 CP3 15 Winter 1 +0% 30/30 Summer 1.050 -0.145
$1.003 HB2 60 Winter 1 +0% 1/30 Winter 1.028 0.018
$1.004 S1 60 Winter 1 +0% 0.811 -0.109
Flooded Half Drain Pipe
Us/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
$1.000 RE4.1 0.000 0.20 1.6 OK
$2.000 ACO-IN 0.000 0.04 1.3 OK
$2.001 ACO-MID 0.000 0.07 3.1 OK
$2.002 ACO-MID 0.000 0.12 4.5 OK
$2.003 ACO-MID 0.000 0.35 6.0 FLOOD RISK*
$2.004 ACO-OUT 0.000 0.35 6.0 OK
$2.005 PI 0.000 0.23 6.0 OK
$1.001 sS4 0.000 0.48 9.1 OK
$3.000 RE3.1 0.000 0.10 0.9 OK
$4.000 RG 0.000 0.06 0.8 OK
$3.001 JUNCTION 0.000 0.18 1.8 OK*

©1982-2020 Innovyze
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1l vear Return Period Summary of Critical Results by Maximum Level

(Rank 1) for Storm
Flooded Half Drain Pipe
Us/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) (1/s) (mins) (1/s) Status Exceeded
$1.002 CP3 0.000 12.0 OK
$1.003 HB2 0.000 43 1.8 SURCHARGED
$1.004 sl 0.000 1.8 OK

©1982-2020 Innovyze
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30 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

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

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
$1.000 RE4.1 15 Winter 30 +0% 100/15 Summer 2.051 -0.049
$2.000 ACO-IN 15 Winter 30 +0% 2.325 -0.180
$2.001 ACO-MID 15 Winter 30 +0% 2.292 -0.163
$2.002 ACO-MID 15 Winter 30 +0% 100/15 Summer 2.220 -0.125
$2.005 PI 15 Winter 30 +0% 30/15 Summer 0.046
$3.000 RE3.1 15 Winter 30 +0% 2.034 -0.066
$4.000 RG 15 Winter 30 +0% 2.045 -0.075
$3.001 JUNCTION 15 Winter 30 +0% 1.752 -0.053
$1.002 CP3 120 Winter 30 +0% 30/30 Summer 1.319 0.124
$1.003 HB2 120 Winter 30 +0% 1/30 Winter 1.317 0.307
$1.004 S1 480 Summer 30 +0% 0.812 -0.108
Flooded Half Drain Pipe
Us/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
$1.000 RE4.1 0.000 0.50 3.8 OK
$2.000 ACO-IN 0.000 0.10 3.1 OK
$2.001 ACO-MID 0.000 0.18 8.6 FLOOD RISK*
ACO-MID 0.000 0.34 12.9 FLOOD RISK*

16.5 SURCHARGED

PI 0. 0.64
$3.000 RE3.1 0.00 0.25 2.3 OK
54.000 RG 0.000 0.14 2.1 OK
S$3.001 JUNCTION 0.000 0.44 4.3 OK*
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30 vear Return Perjiod Summary of Critical Results by Maximum Level

(Rank 1) for Storm
Flooded Half Drain Pipe
Us/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Exceeded
$1.002 CP3 0.000 0.26 11.4 SURCHARGED
$1.003 HB2 0.000 0.11 107 1.9 SURCHARGED
$1.004 0.000 0.17 1.9 OK
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100 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

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

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
$1.000 RE4.1 15 Winter 100 +40% 100/15 Summer 2.453 0.353
$2.000 ACO-IN 15 Winter 100 +40% 2.423 -0.082
$2.001 ACO-MID 15 Winter 100 +40% 2.417 -0.038
$2.002 ACO-MID 15 Winter 100 +40% 100/15 Summer 2.404
$2.005 PI 2.251 0.461
$3.000 RE3.1 100 2.047
$4.000 RG 15 Winter 100 +40% 2.054 -0.066
$3.001 JUNCTION 120 Winter 100 +40% 1.805 0.000
$1.002 CP3 240 Winter 100 +40% 30/30 Summer 1.820 0.625
$1.003 HB2 240 Winter 100 +40% 1/30 Winter 1.818 0.808
$1.004 S1 240 Winter 100 +40% 0.812 -0.108
Flooded Half Drain Pipe
Us/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
$1.000 RE4.1 0.000 0.78 6.0 FLOOD RISK
S$2.000 ACO-IN 0.000 0.18 5.4 FLOOD RISK
$2.001 ACO-MID 0.000 0.29 13.8 FLOOD RISK*
ACO-MID 0.000 0.51 1 FLOOD RISK*

ZLL0G 5 RISK
22.0 FLOOD RISK

ARUN DISTRICT COUNCIL LU/42/21/PL



Abstruct Consulting Ltd Page 11
The Highland Suite

Great Hollanden Business Centre
Sevenoaks Kent TN15 0SQ

Date 21/12/2020 12:45 Designed by Martinhowell =
File AC19021 - SW Calcs P3.MDX Checked by ‘§§
Causeway Network 2020.1
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Flooded Half Drain Pipe
Us/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
$3.000 RE3.1 0.000 0.45 4.1 OK
$4.000 RG 0.000 0.25 3.8 OK
$3.001 JUNCTION 0.000 0.28 2.7 SURCHARGED*
$1.002 CP3 0.000 0.28 12.4 SURCHARGED
$1.003 HB2 0.000 0.11 1.9 SURCHARGED
$1.004 sl 0.000 0.18 1.9 OK
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