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Introduction
Flood Risk and Drainage Solutions Ltd have been commissioned by Zara Moon Architecture to provide a

Proposed Drainage Strategy to support the development of holiday lodges at Land off Whalley Road in Hurst
Green.

Existing Site

The existing site comprises of undeveloped green space which falls from north to south with a range of over
5m.

The nearest formal watercourse is located approximately 30m over the west boundary.

Proposed Development Site

Redline Boundary




Development Proposals

Development proposals comprise of demoalition of the erection of 4No holiday lodges with access road to each
unit.

Existing Drainage

The site is not currently drained and due to its location there are no public sewers within the vicinity.

Hierarchy of Surface Water Disposal

The hierarchy for disposal of surface water from new developments is outlined within the Building Regulations
Approved Document H and specifies the following methods in order of preference:

. Infiltration via soakaway or other suitable infiltration device
. Discharge to watercourse

. Discharge to public surface water sewer

. Discharge to public combined sewer

Infiltration

Soilscape Maps identifies that the underlying ground is considered to be Slowly permeable seasonally wet acid
loamy and clayey soils and therefore not suitable for the use of soakaways.

Furthermore, the site is steep and could have potential for water to emerge at ground level after existing the
soakaway.

Watercourse

Due to the fact that infiltration methods are unsuitable, it is recommended that surface water from the site is
directed to the watercourse over the west boundary.

Greenfield Runoff Rate

Greenfield runoff rates have been calculated using the IH124 Method for the total drained area of 0.113
Hectares.

e (QBar=0.93l/s

Restricted Discharge Rates

As the site is relatively small, it can be seen that the equivalent greenfield runoff rate is extremely low. It is not
practical for a surface water discharge to be restricted to such a low rate due to the increased potential for
blockage of the flow control device.

On this barsis, it is recommended that the discharge rate from proposed development will be restricted to a
maximum of 2I/s. This is considered to be ‘as close as reasonably practicable’ to the equivalent greenfield runoff
rate from the site, and therefore accords with Standard S3 of the ‘non-statutory technical standards for
sustainable drainage systems’.

Proposed Surface Water Drainage Strategy

Surface water flows from the roof area and access road will be collected via a network of rainwater downpipes
and gullies before being discharged to the watercourse at the west of the site of the site.

Flows to be restricted via a vortex flow control chamber to no more than 1.8.11/s during the 1 in 100 year +
50% climate change event with an addition of 10% urban creep, flows in excess of this to be attenuated within
a geo-cellular attenuation tank located at the south west of the site.



Flow Contro/

Hyarobrake or simiiar
Charmber 1200mm Dia
Discharge = 2)/s

Head = 2.200m

Attenuation 1ank

o  Area=497
o (rate Depth = 1.600m
o Volume =745m7

Proposed Surface Water Discharge Rates

The proposed surface water drainage strategy has been modelled using FLOW Software for the 1 year, 30
year + 40% climate change and 100 year + 50% climate change + 10% urban creep the results are tabulated
below for reference.

Proposed Discharge Rates

Return Period Discharge Rates I/s
| Year 1.2
30 Year + 40% Climate Change + 10% Urban Creep 1.5
100 Year + 50% Climate Change + 10% Urban Creep 1.8

Normal Conditions Exceedance Route

During normal conditions the drainage network can accommodate flows below ground during all events up
to and including the 1 in 100 year + 50% + 10% urban creep climate change event with no surface flooding.

Exceedance Routes Systemn Failure

In the unlikely event of total system failure, flows are expected to follow topography west into the watercourse
resulting in a low risk to the development and surround properties. And therefore, the risk of flooding the
proposed development and surrounding properties is considered to be low.

Exceedance Routes
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Foul Drainage

Following development foul will pass through a Package Treatment Plant before discharging clean
effluent into the watercourse via a single outfall, providing a betterment compared to the existing

situation.

Fackage Treatrment Flant

o Kargester biodisc BC 18 Ferson Fackage Treatment Fiant or Simiiar

Management/Maintenance

Following development, the drainage network serving the site will remain private, the land owner/developer
will be responsible for the management and maintenance of the drainage network.

CIRIA Guidance for typical requirement for maintaining attenuation tanks is provided below.

TABLE Operation and maintenance requirements for attenuation storage tanks
21.3

Regular maintenance

Inspect and identify any areas that are not operating
correctly. If required, take remedial action

Monthly for 3 months, then
annually

Remove debris from the catchment surface (where it

may cause risks to performance) Morey
For systems where rainfall infiltrates into the tank

fi bove, check of filter for block

rom above, check surface r for age by Ay

sediment, algae or other matter; remove and replace
surface infiltration medium as necessary.

Remove sediment from pre-treatment structures and/
or internal forebays

Annually, or as required

Remedial actions Repair/rehabilitate inlets, outlet, overflows and vents | As required
Inspect/check all inlets, outlets, vents and overflows
to ensure that they are in good condition and Annually
Monitoring operating as designed
Survey inside of tank for sediment build-up and Evory5 years Or st ooiked

remove if necessary

We trust that the above is acceptable and look forward to hearing from you in due course; however, should
you have any gueries, please do not hesitate to contact me.

Yours Sincerely,

Chris Vose BSc

Managing Director

Flood Risk and Drainage Solutions Ltd
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Soilscape Map



il Information

Loamy and clayey

Coverage:
England: 7.0% Wales: 15.1% England & Wales:3.2%

Landcover:

Grazzland with some arable and forestry

Habitats:

Seasonally wet pastures and woodlands

Carbon:

Medium

Drains to:

Stream network

Water protection:

Main risks iated with land flow from 1 or peached fields. Organic slurry,
dirty water, fertilizer, pathogens and fine sediment can all move in suspension ar selution with
overland flow or drain water

General cropping:

Mastly zuited o grass production for dairying or beef; some cereal production often for feed.
Timelir of ki 1 fieldwark is imp , and wet ground conditions should be avoided

at the beginning and end of the growing season to prevent damage to soil structure. Land is tile
drained and periodic moling or subsciling will assist drainage




Proposed Drainage Design Layout
Drawing



\sw 1007 1509

1:100 3.3m

OUTFALL TO
WATERCOURSE

111,
. L <
€ S
uuuuu —T | =
O \\ \ A 3
F5
S
N
s,
S
by
e KLARGESTER
. FW-1009 1:10 2m PTP /2:?4?!?%8[ OR
) 18 PERSON

GEO-CELL TANK
AREA = 49m2 | "E
DEPTH OF CRATE = 1600 /| <
IL = 80.030 [ 3

/

COVER = 0.870m / sl / 2
7 g //
m “, // .

[
SW 1.004 225¢\'
1:166 2m

~
2.0L/S

80.000

S8
~
- HYDROBRAKE

gopoooo0

i

52,000 A
61500 -
//// // ///
/ J— . ///Ji -
/ P e
]

84.24/

GENERAL NOTES:

1. COPYRIGHT IN THIS DOCUMENT BELONGS TO FRDS LTD & ALL RIGHTS INIT
ARE RESERVED BY THE OWNER.

2. NO PART OF THIS DRAWING MAY BE COPIED, TRANSFERRED, OR MADE
AVAILABLE TO USERS OTHER THAN THE ORIGINAL RECIPIENT, INCLUDING
ELECTRONICALLY, WITHOUT PRIOR PERMISSION FROM FRDS LTD.

3.  THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS & ENGINEERS DRAWINGS & SPECIFICATIONS.

4.  ALL DIMENSIONS ARE SHOWN IN MILLIMETRES UNLESS OTHERWISE STATED.
5. NO DIMENSIONS TO BE SCALED FROM THIS DRAWING.

6. THE LOCATION AND LEVELS OF EXISTING DRAINAGE PIPES AND CULVERTS
MUST BE CHECKED ON-SITE PRIOR TO CONSTRUCTION.

7. PROPOSED FINISHED LEVELS HAVE ONLY BEEN ASSUMED AND SHOULD BE
FINALISED BY A CIVIL ENGINEER.

8. POSITION OF RAINWATER DOWN PIPES TO BE CONFIRMED BY THE
ARCHITECT.

9. FLOATATION CALCULATIONS OF ANY ATTENUATION STRUCTURES SHOULD
BE PROVIDED BY A CIVIL ENGINEER OR MANUFACTURE.

KEY
SW 1.000
—————————— PROPOSED SURFACE WATER DRAIN
FW 1.000 PROPOSED FOUL DRAIN
—— T PROPOSED SURFACE WATER OUTFALL
“'® PROPOSED SURFACE WATER MANHOLE
F1 PROPOSED FOUL MANHOLE
GD PROPOSED SURFACE WATER GULLY

ATTENUATION TANK

SURFACE WATER ATTENUATION

GEO-CELLULAR ONLINE TANK

AREA = 49m?2

DEPTH OF CRATE = 1.600m

CL = 82.500

IL =80.030

COVER = 0.870m

CRATES TO BE SUITABLE FOR TRAFFICKED AREAS

FLOW CONTROL DETAILS

HYDROBRAKE OR SIMILAR

CHAMBER 12004

DESIGN DEPTH = 2.200m

FLOW =2L/S

REF = SHE-0056-2000-2200-2000

CHAMBER DETAILS TO BE SPECIFIED BY MANUFACTURE

PACKAGE TREATMENT PLANT

KLARGESTER BC 18 PERSON OR SIMILAR
BOD kg/d = 1.08

PROPOSED DISCHARGE RATES

1INTYEAR=1.2L/S

1 IN 30 YEAR + 40% CLIMATE CHANGE + 10% URBAN
CREEP = 1.5L/S

1IN 100 YEAR+ 50% CLIMATE CHANGE + 10% URBAN
CREEP = 2.0L/S
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SURFACE WATER/FOUL MANHOLE SCHEDULE
REFERENCE CL IL DEPTHTO IL MANHOLE DIA CHAMBER TYPE COVER TYPE
S1 85.000 84.350 0.650 600 PPIC D400
S2 84.000 83.350 0.650 600 PPIC D400
S3 83.000 82.350 0.650 600 PPIC D400
S4 83.000 82.350 0.650 600 PPIC D400
S5 82.500 81.775 0.725 600 PPIC D400
Sé 82.500 81.900 0.600 600 PPIC AlS
S7 82.500 81.638 0.862 600 PPIC CATCH PIT D400
TANK 82.500 80.030 2.470 - ATTENUATION TANK Al15
TYPE B FLOW
S8 82.300 80.018 2.282 1200 CONTROL AlS
S9 78.000 77.218,75.918 2.082 600 PPIC A15
S10 73.000 72.658, 72.366 0.634 600 PPIC AlS
F1 85.000 84.400 0.600 600 PPIC AlS
F2 83.000 82.400 0.600 600 PPIC Al5
F3 82.500 81.900 0.600 600 PPIC AlS
F4 82.750 81.900, 81.170 1.580 600 PPIC D400
F5 83.250 82.650, 80.758 2.492 600 PPIC AlS
Fé6 80.000 78.958, 78.458 1.542 600 PPIC Al15
PACKAGE

PTP 80.000 78.258 1.742 - TREATMENT PLANT AlS
F7 80.000 78.288 1.776 600 PPIC Al5
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Typical Drainage Details



0.870m

Attenuation tank width and length 7m x 7m n.t.s.

— Surface finishes varies.

Bends up to a max of

Cover

CIKKKSS
CRRLLKLKEKS
SRS

Top of tank =81.630m AOD

45° angle can be used
on any inlet/outlet

== ID=A=a=e=

2250 Inlet Pipe
81.330mAOD

+ 225@ Outlet Pipe
80.030mAOD

Attenuation tank

depth 1.6m n.t.s.

e~
A e A S

o O N g o NP Lot I T )
N R R N T T

Non-permeable geo-membrane applied —

and sealed in accordance with
manufacturers recommendations.

Main Flow

Main Flow

o Mini access chamber
Backfill with type 1 granular

backfill compacted in
150mm layers by vibrating

—— 100mm
Sand blinding

—— 300mm Type 1 granular
sub-base material spec
cl.803.

Indicative Section Through
Attenuation Tank

Installation Method:

e Specidlist supplier to prepare and submit appropriate layouts, schedules and details to enable fully compliant installation of

geo-cellular units
Excavate
Install sub-base

Install inspection chambe
Install crate end plates

Seal membrane
Lateral backfilling
Cover & backfill

Internal haunching and
bedding to be class 1 mortar

Not tO

rs as required

é6mm

Scale

Install impermeable geomembrane (in accordance with manufacturers recommendations)
Install crate units + connections (in accordance with manufacturers recommendations)

Cover sides & top with geotextile membrane (note: care taken not to rip, fear or puncture membrane

Gully grated to be BS EN 124
class 250.

One vertical joint per course to be left to
allow drainage during construction

10mm Ductile iron with captive

hinge size 325 x 312mm clear

NN

opening.

Class B engineering bricks bedded in class
1 mortar english bond (min. 2 courses max.
4 courses.

150mm min ST4 concrete bed and

Pedestrian friendly mesh

N
1
|
I

type gravel to be fitted in
shared access ways.

150mm outlet

Gully Dimensions:

surround gen 3 ¢20 concrete

Cover & frame to be grade A or B

\,\\\\ ,\\\\ ,\\\\ ,\\\\ N

A =750mm B = 375mm

' j |—Fixed chain
stopper Trapping p.conc gully pot to
BS 5911 PA4-2

Pre-Cast Co

ncrete

Road Gully

(1:20)

using mortar.

600 minimum clear opening.
Cover and frame bedded and haunching

\\,\\\,\\\,\\\,\\\’,

225 class b engineering brickwork.
4 course maximum

plate.
Where chambers are !
positioned on 90°
corners, always use the
main channel by fitting a .
Main Flow

45° bend on inlet/outlet

PPIC - T00mm inlet

Where chambers are
positioned on 90°
corners, always use the
main channel by fitting a
45° bend on inlet/outlet

Bends up to a max of
45° angle can be used
on any inlet

Inlet adaptor

Main Flow

100mm coupling

N

N«

PPIC 150mm inlet

Main Flow

Bends up to a max of
45° angle can be used
on any inlet/outlet

]
[

7 _— =
Heaviest flow should
always be directed
Where chambers are I through the main
positioned on 90° channel
corners, always use the Main Flow

main channel by fitting a
45° bend on inlet/outlet

%

v
[\
——— Short steep branch connections

Main Flow

should preferably be connected
via a 45° inlet using a bend where

necessary

Mini Access Chamber & PPIC
Installation Details
Scale 1:10

Plastic chambers and rings shall comply with BS EN
13598-1 and BS EN 13598-2 or have equivalent

independent approvall Manhole cover to suit BS EN 124 loading

Highways - As per manhole schedule

Mortar bedding and
haunching to cover and frame

Access opening restricted to 350mm
to Clause Eé6.7

diameter or 300mm if depth of chamber

foinvertis > 1m
Class B engineering
brickwork or precast
concrete cover frame
seating rings

Surface course
Blinder course
Base course

Precast concrete slab or DOT Type 1 sub base (thickness varies)
in-situ concrete slab to

support cover and frame

Minimum internal dimensions 450mm
diameter or 450mm x 450mm

Flexible Seal

Temporarily cap shaft
during construction

DOT Type 1 sub base (thickness varies) or
concrete surround for trafficked areas

Joints between base
and shaft and between
shaft components to be

fitted with watertight

Base unit to have all connections with
soffit levels set no lower than that of the

Pipe coupler and socket

2 course maximum

Precast concrete chamber rings

150 thick grade ST4 concrete surround

info base concrete (minimum 75)

The bottom chamber section to be built

seals

Joints to be as close as
possible to face of
chamber to permit

safisfactory joint and
subsequent movement

Plastic chambers and rings shall comply with BS EN
13598-1 and BS EN 13598-2 or have equivalent

main pipe

Granular bedding material

Invert of connecting pipe af least 50mm
above that of the main pipe

Note: Where the access chamber is in the
highway the Highway Authority can have specific
requirements

Typical Inspection Chamber
Max. 3m Deep Non Entry
Scale 1:20

8%
1=
Heavy duty re-inforced concrete cover to % J
B.S 5911 bedded with mortar or mastic
sealant —
o
o
™
_/_I
FI
Galvanised step irons to be B.S 1247 =
Varies See Table Below
FI
FI
FI
Granular concrete benching to be -
brought up to a dense smooth face neatly
shaped and finished to all branch 500MIN. 225
connections
Where benching is less than 450mm. The
wide slope shall be 1:20 when more than
450mm the wide slope shall be 1:36 /

Inverts formed generally J

using channel pipes

Pipe joint with channel to be located a
minimum of 100mm inside of chamber

The width of benching should be a
minimum of 500mm from face of step irons

Rocker Pipg ———M8M8M8 =

Typical Manhole Detail - Type B

(1.35m - 3m Deep with Step Irons)

225
fo invert

— ST4 concrete

Flexible Joint

Toe hole to be provided in channel of
sewer greater than 450mm @ for access to
invert

Chamber with out going pipes greater
than 700mm @ shall be fitted with
removable safety chains

— ——]

Scale 1:20

Pipes entering manholes shall have a
flexible joint with 600mm of the inside face
of the manhole joining with a short rocker

pipe.

Notes:

Double width step rungs to be Type D
Class 1 complying to BS EN 13101:2002
spaced at 250mm centers, cast in vertical
alignment.

Manhole covers shall/must have a clear
opening of 600mm and shall be Class D400
to BS EN 124 with 150mm deep frames in
highways.

Manhole cover to suit BS EN 124 loading

independent approval !
Highways - As per manhole schedule

Mortar bedding and
haunching to cover and frame

Access opening restricted fo 350mm
to Clause Eé.7

diameter or 300mm if depth of chamber

toinvertis > 1m
Class B engineering
brickwork or precast
concrete cover frame
seating rings

Surface course
Blinder course
Base course

Precast concrete slab or DOT Type 1 sub base (thickness varies)
in-situ concrete slab to

support cover and frame

Minimum internal dimensions 450mm
diameter or 450mm x 450mm

Flexible Seal

Temporarily cap shaft
during construction

DOT Type 1 sub base (thickness varies) or
concrete surround for frafficked areas

Joints between base
and shaft and between
shaft components to be

fitted with watertight

seals

Base unit to have all connections with
soffit levels set no lower than that of the
main pipe

Granular bedding material

Joints to be as close as
possible to face of
chamber to permit

satisfactory joint and
subsequent movement

Invert of connecting pipe at least 50mm
above that of the main pipe

Note: Where the access chamber is in the
highway the Highway Authority can have specific
requirements

Typical Inspection Chamber
Max. 3m Deep Non Entry
Scale 1:20

SVP or stub stack as ————

appropriate

110mm access pipe

Finished ground
level

Finished ground

level
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light roads & drives light roads & drives
=4

reducer, as required

110mm 87.5° long radius
rest bend R = 200mm min.

sT4 thrust block —___—" |

A\

drawings

T Surface construction

Pipe to be encased in ST2
concrete, with 25mm
flexcell movement joint
(or similar compressible
filler) at each pipe joint
position.

SN

Joints for Concrete
Encased Pipes

75mm deep lintel unless
specified otherwise on
structural engineering

For sealing of gaps, refer
to 'Pipes through walls'

600

Rainwater adaptor

detail
Internal SVP/Stub Stack
Connection Through External
Wall to Drain
Scale 1:10
600 150 max. 150 max.
\ 2 4 [ [/ |

Pipes Through Walls (q)
Scale 1:10

Short length of pipe bedded
in wall, joints formed within
150mm of either wall face.

Adjacent rocker pipes of max.

length 600mm with flexible
joints

Scale 1:10

Rainwater pipe

W%

<R

AL

110mm 87.5° long
radius rest bend
R =200mm min.

External RWP to Drain

Scale 1;

Pipes Through Walls (b)
Scale 1:10

10

Arch or lintelled opening to
give 50mm space all around
the pipe

Min 50mm

Mask opening to both sides
with rigid sheet material to

prevent entry of fill or vermin.

Important: Fill void with
compressible sealant to
prevent entry of gas.

Extract from Table A2 WIS 4-08-02

Processed granular bedding & sidefill materials for flexible pipes

Pipe nominal bore | Nominal Maximum | Materials specified in British Standards

(mm) particle size (mm) (see note A)

(see note D)

100 10 10mm nominal single size

Over 100 1o 150 15 10 or 14mm nominal single size or 14mm 1o

5mm graded

10-14mm or 20mm nominal single size or
14-5mm graded or 20-5mm graded

14 or 20mm nominal single size or 14-5mm
graded or 20-5mm graded

14 or 20mm or 40mm nominal single size or
14-5mm graded or 20-5mm graded or
40-5mm graded

Over 150 to 300 20

Over 300 to 500 20

Over 500 40

Notes:
A. Processed granular materials to include aggregates and air cooled blast furnace
slag to BS EN 12620:220 + A1:2008; and lightweight aggregates to BS EN 13101:2002.
B. -
C. Forthe purpose of this table, PE pipe of 630mm OD can be regarded as having
nominal bores of over 550mm, irrespective of wall thickness.
D. Nominal bore is used in preference to DN because of the different nominal size
classifications for flexible pipes.

Minimum Recommended Trench Widths
for Structured Wall Pipes in Poor Ground
Conditions.

Native soil modulus between 3 & 4 MPA
Typical soil Classifications: Very loose gravel, loose sand, medium dense clayey silty
sand, firm clay

150 225 300 375 450 525 600 750 900
450 525 600 750 900 1050 1200 1500 1800

Nominal pipe diameter (mm)
Minimum trench width (mm)*

* A vertical trench face has been assumed to allow a modulus of 7MPA to be
achieved for the pipe bedding and sidefill material.

Other assumed values:
Depth of cover = ém (makx)
Traffic loading = main road
Pipe stiffness = SNB

Note: Where the native soil modulus is below 3MPA or the depth of cover exceeds ém,

guidance should be sought from the pipe manufacturer regarding structural design
and installation details.

SURFACE WATER ATTENUATION

GEO-CELLULAR ONLINE TANK

AREA = 49m?2

DEPTH OF CRATE = 1.600m

CL=82.500

IL =80.030

COVER =0.870m

CRATES TO BE SUITABLE FOR TRAFFICKED AREAS

FLOW CONTROL DETAILS

HYDROBRAKE OR SIMILAR

CHAMBER 12009

DESIGN DEPTH = 2.200m

FLOW = 2L/S

REF = SHE-0056-2000-2200-2000

CHAMBER DETAILS TO BE SPECIFIED BY MANUFACTURE

PACKAGE TREATMENT PLANT

KLARGESTER BC 18 PERSON OR SIMILAR
BOD kg/d = 1.08

PROPOSED DISCHARGE RATES

TINTYEAR=1.2L/S
1IN 30 YEAR + 40% CLIMATE CHANGE + 10% URBAN CREEP =

1.5L/S
1IN 100 YEAR+ 50% CLIMATE CHANGE + 10% URBAN CREEP =
2.0L/S
REVISION |COMMENT DATE BY
CLIENT: DATE:
13/06/2025
ZARA MOON ARCHITECTS T
/ N PROJECT: DRAWN BY:
FLOOD RISK AND Cv
DRAINAGE SOLUTIONS .
’ LAND OFF WHALLEY ROAD SCALE
N 1:125
FLOOD RISK AND DRAINAGE _
DRAWING TITLE: SIZE:
SOLUTIONS LTD TYPICAL DRAINAGE DETAILS
AND MANHOLE SCHEDULE Al
144 New Lane, Oswaldtwistle,
Lancashire, DRAWING REFERENCE: REVISION:
BB5 3QW
WWW.FLOODRISK-DRAINAGE.CO.UK 2025-040-02
TEL: 07961477330
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Causeway

Flood Risk and Drainage Ltd

File: WHALLEY RD SW 01.pfd Pa
Network: Storm Network
Christian Vose

13/06/2025

gel

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 1 Maximum Rainfall (mm/hr) 150.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.300 Preferred Cover Depth (m) 0.500
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 4.00 Enforce best practice design rules  x
Nodes
Name Area TofE Cover Node Manhole Diameter Depth Notes
(ha) (mins) Level Type Type (mm) (m)
(m)
v s1 0.025 85.000 600 0.650
v S2 0.022 84.000 600 0.650
v S3 0.021 83.000 600 0.650
VA 0.023 83.000 600 0.650
v S5 0.007 82.500 600 0.725
v S6 0.015 82.500 600 0.600
v S7 0.000 82.500 600 0.862
v TANK 82.500 450 2.470
v S8 82.300 1200 2.282 Auto-design is off
v S9 78.000 600 2.082 Auto-design is off
v S10 73.000 600 0.634 Auto-design is off
v ouT 73.000 1 0.667
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 25.300 150 85.000 0.500 84.000 0.500
1.001 24.800 150 84.000 0.500 82.500 0.500
2.000 20.000 150 83.000 0.500 82.500 0.500
3.000 16.000 150 83.000 0.500 82.500 0.500
1.002  6.800 225 82.500 0.500 82.500 0.637
4.000 8.100 82.500 0.500 82.500 0.637
1.003  5.300 82.500 81.638 0.637 82.500 81.380 0.895
1.004  2.000 82.500 80.030 82.300
1.005 28.000 10.0 100 82.300 80.018 78.000 0.682
1.006 32.600 10.0 150 78.000 75.918 73.000
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 S1 600 S2 600
1.001 S2 600 S5 600
2.000 S3 600 S5 600
3.000 sS4 600 S5 600
1.002 S5 600 S7 600
4.000 S6 600 S7 600
1.003 S7 600 TANK 450
1.004 TANK 450 S8 1200
1.005 S8 1200 S9 600
1.006 S9 600 S10 600
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Flood Risk and Drainage Ltd File: WHALLEY RD SW 01.pfd Page 2
Network: Storm Network
Causeway Christian Vose
13/06/2025
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (2:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.007 3.300 100.0 150 73.000 73.000 0.517
Link us Dia Node DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.007 S10 600 ouT 1
Manhole Schedule
Node CL Depth  Dia Node MH Connections Link IL Dia Link
(m) (m)  (mm)  Type Type (m)  (mm) Type
S1 85.000 0.650 600
0 | 1.000 150
S2 84.000 0.650 600 1 1.000 150
0 | 1.001 150
S3 83.000 0.650 600
0 | 2.000 150
S4 83.000 0.650 600
0 | 3.000 150
S5 82.500 0.725 600 1 3.000 150
Q 2 | 2.000 150
3 1.001 150
0 | 1.002 225
S6 82.500 0.600 600
0 | 4.000
S7 82.500 0.862 600 1 4.000
Q 2 1 1.002 225
0| 1.003 81.638
TANK 82.500 2.470 450 1| 1.003 81.380
0 | 1.004
S8 82.300 2.282 1200 1 1.004
0 | 1.005 100
S9 78.000 2.082 600 1| 1.005 100
0 | 1.006 150
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Flood Risk and Drainage Ltd File: WHALLEY RD SW 01.pfd Page 3
Network: Storm Network
Causeway Christian Vose
13/06/2025
Manhole Schedule
Node CL Depth Dia Node MH Connections Link IL Dia Link
(m) (m)  (mm)  Type Type (m)  (mm) Type
S10 73.000 0.634 600 1 1.006 150
0 | 1.007 150
OUT 73.000 0.667 1 1 1.007 150
Simulation Settings
Rainfall Methodology FSR Analysis Speed Normal
Rainfall Events Singular Skip Steady State  x
FSR Region England and Wales Drain Down Time (mins) 240
M5-60 (mm) 20.000 Additional Storage (m¥ha) 20.0
Ratio-R  0.300 Starting Level (m)
Summer CV  0.750 Check Discharge Rate(s)
Winter CV  0.840 Check Discharge Volume
Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period
(years)

30
100

Flap Valve x

Climate Change Additional Area Additional Flow

(CC %) (A %) (Q%)
0 0 0
40 10 0
50 10 0

Node S8 Online Hydro-Brake® Control

Objective  (HE) Minimise upstream storage

Replaces Downstream Link v/ Sump Available
Invert Level (m) 80.018 Product Number CTL-SHE-0056-2000-2200-2000
Design Depth (m) 2.200 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 2.0 Min Node Diameter (mm) 1200

Node TANK Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 80.030
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m)  (m?) (m?) (m)  (m?) (m?)
0.000 49.0 0.0 1.600 49.0 0.0 1.601 0.0 0.0
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Causeway

Flood Risk and Drainage Ltd

File: WHALLEY RD SW 01.pfd
Network: Storm Network
Christian Vose

13/06/2025

Page 4

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak
Node (mins)
15 minute summer S1 10
15 minute winter S2 10
15 minute winter S3 10
15 minute winter sS4 10
15 minute winter S5 10
15 minute summer S6 10
15 minute winter S7 10
180 minute winter  TANK 136
180 minute winter S8 136
180 minute winter  S9 136
180 minute winter  S10 136
180 minute winter  OUT 136
Link Event us Link
(Outflow) Node
15 minute winter S1 1.000
15 minute winter ~ S2 1.001
15 minute winter ~ S3 2.000
15 minute winter  S4 3.000
15 minute winter S5 1.002
15 minute winter S6 4.000
15 minute winter S7 1.003
15 minute winter TANK 1.004
180 minute winter S8 Hydro-Brake®
180 minute winter S9 1.006
180 minute winter S10 1.007

Level
(m)
84.381
83.389
82.382
82.382
81.846
81.936
81.699
80.248
80.248
75.934
72.395
72.360

DS

Node

S2
S5
S5
S5
S7
S7
TANK
S8
S9
S10
ouT

Depth Inflow Node Flood
(m) (I/s) Vol (m?) (m?)
0.031 3.4 0.0330 0.0000
0.039 6.4 0.0378 0.0000
0.032 2.8 0.0301 0.0000
0.032 3.1 0.0321 0.0000
0.071 13.2  0.0336 0.0000
0.036 2.0 0.0280 0.0000
0.061 15.2  0.0173 0.0000
0.218 4.5 10.1763 0.0000
0.230 1.3 0.2599 0.0000
0.016 1.2 0.0044 0.0000
0.029 1.2 0.0081 0.0000
0.027 1.2  0.0000 0.0000

Outflow Velocity Flow/Cap

Status

OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK

Link

(1/s) (m/s) Vol (m?)

3.4 1.079 0.096
6.4 1.758 0.145
2.8 1.011 0.099
3.1 1.125 0.098
13.2 1.362 0.178
2.0 0.818 0.254
15.2 1.872 0.131
1.4 0.378 0.036
1.2
1.2 1.303 0.022
1.2 0.559 0.070

0.0803
0.0901
0.0553
0.0441
0.0658
0.0198
0.0429
0.0462

0.0313
0.0074

Discharge
Vol (m3)

18.4
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Flood Risk and Drainage Ltd

File: WHALLEY RD SW 01.pfd
Network: Storm Network
Christian Vose
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Page 5

Results for 30 year +40% CC +10% A Critical Storm Duration

. Lowest mass balance: 100.00%

Node Event us Peak Level
Node (mins) (m)
15 minute winter S1 10 84.412
15 minute winter S2 10 83.430
15 minute winter S3 10 82.414
15 minute winter sS4 10 82.414
15 minute summer S5 10 81.938
15 minute winter S6 10 81.992
15 minute winter S7 10 81.779
480 minute winter  TANK 408 81.176
480 minute winter S8 408 81.176
480 minute winter  S9 408 75.935
480 minute winter  S10 408 72.397
480 minute winter  OUT 408 72.362
Link Event us Link DS
(Outflow) Node Node
15 minute winter S1 1.000 S2
15 minute winter S2 1.001 S5
15 minute winter S3 2.000 S5
15 minute winter sS4 3.000 S5
15 minute summer S5 1.002 S7
15 minute winter S6 4.000 S7
15 minute winter S7 1.003 TANK
15 minute winter TANK 1.004 S8
480 minute winter S8 Hydro-Brake® S9
480 minute winter  S9 1.006 S10
480 minute winter  S10 1.007 ouT

Depth Inflow Node
(m) (I/s) Vol (m?)
0.062 12.8  0.0703
0.080 24.0 0.0825
0.064 10.7 0.0636
0.064 11.8 0.0674
0.163 50.1  0.0808
0.092 7.7 0.0764
0.141 57.7 0.0398
1.146 7.6 53.5162
1.158 1.5  1.3093
0.017 1.5 0.0048
0.031 1.5 0.0089
0.029 1.5 0.0000

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Outflow Velocity Flow/Cap

(1/s) (m/s)
12.8 1.551 0.360
24.0 2.393 0.546
10.7 1.338 0.379
11.8 1.476 0.374
50.1 1.758 0.677
7.6 1.085 0.968
57.7 2.519 0.501
28 0.442 0.070
1.5
1.5 1.375 0.026
1.5 0.587 0.084

Status

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK

Link
Vol (m3)
0.2089
0.2526
0.1794
0.1429
0.1936
0.0600
0.1214
0.0795

0.0354
0.0084

Discharge
Vol (m3)

52.8
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Results for 100 year +50% CC +10% A Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
480 minute winter
15 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter

us
Node

S1
S2
S3
sS4
S5
S6
S7

Peak

TANK

S8
S9
S10

ouT

Link Event us
(Outflow) Node

15 minute winter S1
15 minute winter S2
15 minute winter S3
15 minute winter S4
15 minute winter S5
15 minute winter S6
15 minute winter S7

15 minute summer TANK

480 minute winter S8
480 minute winter  S9
480 minute winter  S10

(mins)

10
10
10
10
392
10
392
392
392
392
392
392

Link

1.000
1.001
2.000
3.000
1.002
4.000
1.003
1.004

Level
(m)
84.425
83.448
82.427
82.426
82.107
82.138
82.107
82.107
82.107
75.937
72.402
72.367

DS
Node
S2
S5
S5
S5
S7
S7
TANK
S8

Hydro-Brake® S9

1.006
1.007

S10
ouT

Depth Inflow Node Flood
(m) (i/s) Vol (m®) (m?)
0.075 17.7  0.0845 0.0000
0.098 33.3  0.1002 0.0000
0.077 14.9 0.0770 0.0000
0.076 16.3  0.0811 0.0000
0.332 8.9 0.1643 0.0000
0.238 10.6  0.1979 0.0000
0.469 10.3  0.1327 0.0000
2.077 10.3 74.8335 0.0000
2.089 3.0 2.3621 0.0000
0.019 2.0 0.0055 0.0000
0.036 2.0 0.0102 0.0000
0.034 2.0 0.0000 0.0000

Outflow Velocity Flow/Cap

(1/s) (m/s)
17.7 1.693 0.498
33.3 2.359 0.757
14.9 1.345 0.528
16.3 1.489 0.517
68.7 1.817 0.929
10.2 1.298 1.288
78.5 2.645 0.681
3.1 0.488 0.077
2.0
2.0 1.492 0.035
20  0.631 0.110

Status

OK
OK
OK
OK

OK
OK
OK

Link
Vol (m3)
0.2646
0.3687
0.2677
0.2130
0.2509
0.0627
0.1562
0.0795

0.0427
0.0102

Discharge
Vol (m3)

63.0
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