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1 - DRAINAGE STRATEGY DOCUMENT

This document has been produced, along with supporting drawings and calculations to
discharge planning condition 6, relating to the Surface and Foul water drainage
proposals for the site.

SURFACE WATER DISCHARGE

Recommended Drainage Hierarchy for surface water discharge.
Option 1 - Infiltration Soakaway

Investigate first through BRE365 testing.

Option 2 - Attenuated Discharge to Ordinary Watercourse (Currently considered the
most likely ultimate solution.)

Typical arrangement:

e Sustainable drainage features.

e Below ground attenuation systems.

o Restricted discharge -Hydro brake flow control.
e Gravity connection to nearby watercourse.

e Ordinary watercourse consent if required.

INFILTRATION

In lieu of a ground / site investigation report, we have undertaken a desktop study to
assess the possibility of infiltration being a viable means of surface water discharge, in
accordance with the drainage hierarchy, option 1 above.

Based on the planning documents, the site location, and the regional geology, we would
classify infiltration at this site as possible but unlikely, not a site where | would expect
a soakaway to work without testing.

The site sits at the junction of Lower Road and Ward Green Lane on elevated ground east
of Longridge. The elevated position is favourable because groundwater is unlikely to be
shallow and there is no obvious floodplain influence.

Longridge area commonly contains glacial till (clayey deposits) over bedrock, which
often produces low infiltration rates. However, there are localised permeable sand,
gravel and sandstone horizons around Longridge, so infiltration can sometimes work on
one plot and fail on the next.

The site lies on the western flank of Longridge Fell. Across this area, the underlying
bedrock is typically part of the Mudstone Grit sequence, consisting predominantly of
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sandstone with interbedded mudstone and siltstones. Sandstone bedrock can be
moderately permeable where fractured and weathered. However, the key factor for
infiltration is usually not the bedrock but the superficial deposits above it.

The Longbridge/Dilworth area is widely mantled by glacial till (bounder clay) left by the
last glaciation. Glacial till commonly contains clay, silt, sand and gravel mixed together,
but from a drainage perspective it generally behaves as a low-permeability clayey
deposit. Where till is present, soakaways frequently perform poorly unless they
penetrate into more permeable strata beneath.

The most likely outcome is variable infiltration, dependant on the thickness and make up
of the glacial till. Cohesive soils i.e. clay, generally provide very poor infiltration results,

where as sand and gravel provide good permeability.

Advising prior to ground investigation on infiltration testing, my expectation would be:

‘ Depth H Likely material H Infiltration potential |
‘ 0-0.5m H Topsoil/subsoil H Variable ‘
‘0.5—2.0 mH Clayey glacial till H Poor ‘
‘ 2-4 m+ HWeathered sandstone / mixed depositsHModerate if encountered‘

The key unknown is the thickness of the till. If the sandstone is shallow, BRE 365 testing
could produce acceptable infiltration rates. If there is 2-4 m of stiff till, soakaways often
become impractical.

Based on the above, our overall conclusion is that the site should not currently be
regarded as proven suitable for infiltration drainage.

We would recommend that infiltration testing in accordance with BRE 365 is carried out
to confirm viability and to satisfy the local authority, as noted in Condition 6.

DRAINAGE DESIGN

Given the uncertainty of infiltration being a viable solution, to provide a drainage scheme
thatis viable, we propose to discharge surface water to watercourse, in accordance with
Option 2.

Following testing, should infiltration be viable, the surface water drainage design is to be
updated to a soakaway system, removing the connection to watercourse.

TOPOGRAPHY

The site occupies alocalhigh point adjacentto Lower Road. Ground generally falls south,
south-west, towards Ward Green Lane. This topography is favourable for gravity
drainage.

CSD Engineering & CAD Services Ltd.
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WATERCOURSE
Ward Green Lane Ditches

Following a site walkover, roadside drainage ditches are present to the east of Ward
Green Lane, and this would provide a good location for surface water discharge, given
the proximity to the site.

We have assumed a depth of c.500mm based on a visual inspection; however, this is to
be proven via survey. Should a gravity connection not be viable, a small surface water
package pumping station maybe required.

The likely outfall of the Ward Green Lane Ditches is to Page Brook, approximately 350m
south of the site.

SUSTAINABLE DRAINAGE SYSTEMS (SuDS)
Roof Areas

Green and blue roof systems have been considered for this scheme however discounted
due to the nature of the development and roof proposal, being pitched.

Rainwater harvesting is recommended where possible for non-potable use (i.e. toilet
flushing). This is to be confirmed viable by the Architect.

Rainwater harvesting can also be used for irrigation purposes, we therefore recommend
the use of water butts at the base of the roof rainwater pipes, with an overflow connecting
to the surface water drainage network.

External Areas

In line with the proposed Architects site plan, all external hard standing areas are to be
permeable. We recommend permeable surfaces to be Type B, with partial infiltration.
This will allow surface water to natural percolate into the ground, if possible, at shallow
depths, however, will be positively connected to the drainage system, as required.

The remainder of the site will be made up of soft landscaping areas.
The above proposals will retain the first 5mm rainfall on site.

Attenuation will be provided in the sub-base reservoir of permeable paving systems, and
any additional will be in the form of below ground cellular storage, pipes and chambers.

A flow restriction of 1.5l/s has been calculated based on the greenfield run-off rate. This
will restrict surface water run-off, prior to discharge, in the form of a hydro-brake or
similar device.

CSD Engineering & CAD Services Ltd.
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Stone trenches with perforated pipework are proposed, to convey surface water flows as
well as providing a natural filtration.

The estimated attenuation required is 16m3 based on 1.5l/s.

The drainage system has been designed to the 1in 100 year plus 50% for climate change
(Upper end allowance). All storage will be contained below ground, with the exception of
the water butts.

Ordinary watercourse approval will be required from the Local Authority to discharge
surface water flows to the watercourse.

PROPOSED FOUL WATER

Foul water will continue to discharge as existing, to local watercourse via a sewage
treatment plant (STP).

The condition of the existing treatment plant is to be assessed and confirmed
acceptable/fit for purpose. The size of the existing STP is to be confirmed suitable for the
new facilities.

Should the existing STP be in poor condition and/or not sized sufficiently, it is
recommended that this is replaced with a new system (Klargester BioDisc or similar
approved), to suit the proposed development needs.

DRAINAGE MAINTENANCE

A suitable maintenance strategy should be adopted to ensure the drainage network is
cleaned regular and the routine maintenance and cleansing regime should be
documented.

It is assumed that the maintenance of the drainage network will be the responsibility of
the client/owner of the property.

2 - Drainage Design Pack

Drainage GA - 26-0017-CSD-DIL-XX-XX-DR-D-0001

Drainage Catchments - 26-0017-CSD-DIL-XX-XX-DR-D-0002
Drainage Details 1 - 26-0017-CSD-DIL-XX-XX-DR-D-0004
Drainage Details 2 - 26-0017-CSD-DIL-XX-XX-DR-D-0004
Hydraulic Calculations - 26-0017-CSD-DIL-XX-XX-CAL-D-0001

Hydro-brake details, AquaCell Eco details, Greenfield Calculation and the Architects
Site Plan including FFL and external levels have been provided.
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csdengineering@hotmail.com
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PIPE NUMBER

1000
1001
1002
2.000
1003

TOTAL

AREA (m

%)

AREA (ha)

0.009
0.009
0.003
0.018
0.000

0.039
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SENDS OF UP TO MAX 45° ANGLE
CAN SE USED ON ANY INLET AND

THE OUTLET
AN,
FLOW
WHERE CHAMEERS ARE
FOSMIONED ON 50°

CORNERS ALWAYS USE
THE MAN CHANNEL BY
FITTING A 45* EEND ON
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BENDS OF UP TO MAX
45" ANGLE CAN EE
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MAIN
FL

WHERE CHAMEERS ARE
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CORNERS ALWAYS USE
THE MAN CHANNEL BY
SITTING A 45* EEND ON
INLET AND OUTLET

JOINTS TO BE AS CLOSE AS FOSSIELE
TO FACE OF CHAMBER TO PERMIT

ROUND DUCTLE IRON COVER

MINIMUM TRENCH WIDTH
PIPES UP TO 1002 BC+200

SATISFACTORY JOINT AND & FRAME SECURED WITH PIPES UP TO 6002 BC+300
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O CHAMEZR YPE 1 SURRCUND LIGHTLY COMPACTED SELECTED /S S 7
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TYPICAL INSPECTION CHAMBER BASE DETAILS

M. 150mm ST2
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& SURROUND

SHORT LENGTH OF
PIPE CUT TO SUT

COMPRESSIELE JOINT IN
CONCRETE B!

SCALE 1:20

'CONCRETE SED AND SURROUND
TO BE PROVIDED WHERE DEPTH
OF COVER IS LESS THAN 600mm.

TYPICAL RAINWATER PIPE DETAIL

WITH STACK ACCESS
SCALE 120

PERFORATED PIFE WRAPPED IN
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1.5m

TYPICAL RAINWATER PIPE DETAIL
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SCALE 120

PREFORMED SLOW
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ANY ISELES RELAT NG TO
ENGREER, ALLOWNG
NVERT LEVELS AT MANHOLES) NSPECTION CHAVBERS TO BE USED TO SET OUT P PEWORK.
PO GRAHENTS MRS SO NICATIVELY MY

ALL PIE CIAMETERS GIVEN ARE NOMINAL INTERNAL PIPE DIAVETERS.

ALL SEWERS, UNLESS AGREED OTHERMSE STATED, SHALL B8
1(0rees b2 Momen WA TO B VITRIAED CLAY.

USE AN APPROV
CHLORIE (PVCLY WITH APPROVAL PROM THE ENG NEEIE.

samEChC
OPERATICNAL NEED TO LAY LONGER LENGTHS.

THE PIRST PPE OUT OF MANHOLES TO BE AS SHORT AS PRACTICABLE 50 AS TO PROVIE A
FLEX BLE JO NT AS CLOGE AS POSSELE TO THE OUTSIE FACE OF THE CONCRETE.

SURROUNDED N
ml(nmnmmnmmnmummnm
ARE TYPICALLY

Trres

WHERE DRANAGE P PIES ARE LESS THAN Dmen BELOW THE LNDERSDE OF THE GROUND
TLOOR SLAS COMCAETE ENCARRMENT 1S ALCURMED (CLASS 1) COMPRESSILE JONTS ARE
TO B MROVIDED AT EVERY FPE JO NTWITH N THE

TYPICAL CATCH PIT BASE DETAIL
SCALE 1:0

X158 150mm| €

TYPICAL DETAIL WHERE DRAINAGE TRENCH IS
DEEPER THAN ADJACENT FOUNDATION
SCALE 1:0

COMPRESSELE JONTS
AT ALL PEEWORK
DRAINAGE JONTS WITHIN
STACK WITH ACCESE SEALEDACCESSPOINT  CoNCRETE ENCASING
FLEXIELE JONT

FROPRETARY LOCATION OF COLLAR TO SUIT SOIL PPE STACK ‘SHORT LENGTH OF CUT

TOP-HAT COLLAR CONBTRUCTION WHERE COVER LESS PIFE TO SUIT SLAB DEFTH

sTAMLESS REQUREMENTS THAN 300mm

STEEL CLIP 0" RESTSEND PIPEoRK TO HAVE Cooe 2 = COURLING CODI AT
CLASS 2 SEDDING NG CODE SC1/1 WITHIN
UNDER FLOOR SLAB. [_ 150mm OF STRUCTURE
ROCKER FIPE Y QB VIRES
RECUIRED SEYOND l b
ol JONCTION ON
ZCUNDATION OR
ENCASEIET. \ [ 1240 (e} MAIN DRAIN RUN

LI

TO HAVE 150mm I/ WHERE COVER

GEN 3 CONCRETE GREATER THAN 300mm

ENCASEMENT. FIPEWORK TO HAVE REST BEND CODE 5DER1 o T oEEor

500m™ LONG ROCKER PEE S EEnomNe MAIN DRAIN (MAX. 3%

(MUST BE PROVIDED WHERE UNDER FLOOR SLAS. EONSIS

PIPE EMERGES FROM PAD OR FIPETOKAVE 150mmGEN 3 TO AVOID FOUNDATION

STRIP ZOUNDATIONS. ROCKER INCRETE ENCASEMENT

PIPE TO BE CONCRETE sty IR ——_

ENCASED WITH FIEREE0ARD
AT JOINTS IF CROWN IS WITHIN
300mm OF WS OF SLAS.

TYPICAL DETAIL SVP & SHALLOW UNDERSLAB
DRAINAGE WITH CONCRETE ENCASEMENT

SCALE 120

TYPICAL SVP CONNECTION TO MAIN

DRAIN RUN DETAIL
SCALE 120

W THE SLAB, CLASS 5.
BEDDING |5 ACCEPTASLE.

cameNt 3
USEDOR ALASORATORY REPORT POV CED TO PROVE THAT SUCH PRECAUTIONS ARE WOT

AL Tose

GREATER THAN
150men FROM FACE OF CONCRETE.

U088 MITROCTHIRAE 00 THE MSELE SCHICULE ALL MASILL GUALY MO
CHANNEL COVERS SHOLLD BE THE FOLLOWING SPECIFICAT
5135 LOAD CLASS IN PEDESTRIAN AREAS.
DMOD LOAD CLASS IN VEMHCLLAR AREAS.

ALL PROPR ETARY PRODUCTS TO BE NSTALLED N STRICT ACCORDANCE WTH THE
MANLI ACTURERS RECUIREMENTS. AND RECONMENDATIONS.

ot
MR JOHN SARTON
==
DILWORTH COTTAGE
e WASRINGTON
i and cwiLs
Tie
ORAINAGE DETALS
SHEET 1
Soe @A
PELIMINARY
ENGI NEERING
C‘n smicis LTD
ot NuTber Ongirmtor Buid~g/lre Lawl
260017 cso xx o
Trow Dacpine | Omwrg o, Rewnon
oR c cocz 01




SURFACE WATER STORAGE TANK DESIGN
REFER TO DRAINAGE LAYOUT.
DESIGN BASED ON WAVIN AQUACELL ECO.

HAS SUFFICIENT STRENGTH FOR THE LOCATION IN
ACCORDANCE WITH CIRIA C737.

BASE OF THE TANK TO BE LAID TO FALL.

INVERTLEVEL =REFER TO DRAINAGE DESIGN
TANKHEIGHT  =REFER TO DRAINAGE DESIGN
REQUIRED VOLUME = REFER TO DRAINAGE DESIGN

IMPERMEABLE MEMBRANE. BED AND SURROUND TO BE
CONFIRMED WITH THE MANUFACTURER.

REFER TO DRAINAGE LAYOUT FOR TANK INLETS / OUTLET
LOCATIONS.

GROUND WATER LEVELS TBC WITH CORRECT GROUND
LEVELS AND FLOTATION REQUIREMENTS TO BE CONFIRMED
BY MANUFACTURER. ANTI-FLOTATION MAYBE REQUIRED |.E.
CONCRETE SLAB. ANCHORAGE ETC. CONTRACTOR TO MAKE
ALLOWANCE.

THE MANUFACTURER WILL NEED TO CONFIRM THAT THE TANK

DESIGN OF TANK TO BE CONFIRMED BY
SELECTED MANUFACTURER. CONTRACTOR TO
CONFIRM AND ISSUE TO ENGINEER FOR

APPROVAL
GROUND LEVEL
., s . il Ly, Al Ll
0.3m MINIMUM COVER| BACKFILL AS-DUG 1.5m MAXIMUM DEPTH

GROUND LEVEL
i, s, o s A . il
0.3m MINIMUM COVER| BACKFILL AS-DUG

IMPERMEABLE MEMBRANE
NOTE:

0.3m MINIMUM COVER,BUT 0.5M COVER IS
RECOMMENDED TO PREVENT ACCIDENTAL DAMAGE.

100mm COARSE SAND OR
NON ANGULAR GRANULAR
MATERIAL BASE AND SURROUND

50-80mm PERMEABLE PAVING
TO ARCHITECT SPECIFICATION

50mm PERMEABLE LAYING COURSE IN ACCORDANCE
WITH BS7533-13, TABLEA2

250mm MIN COURSE GRADED
AGGREGATE TO BS7533-13

NON WOVEN GEOTEXTILE ——=
MEMBRANE.

SUB-BASE ADJUSTMENTS (CBR%)

1% = 300mm (REFER TO BS7533-13 TABLE 9)
2% = 175mm (REFER TO BS7533-13 TABLE 9)
3% = 125mm (REFER TO BS7533-13 TABLE 9)
4% = 100mm (REFER TO BS7533-13 TABLE 9)
5-15% = 150mm (REFER TO BS7533-13 TABLE 9)

PERMEABLE PAVING - SYSTEM B

FORMATION LEVEL ASSUMES 5-15%CBR
(SEE SUB-BASE ADJUSTMENTS)

(PART INFILTRATION)
PEDESTRIAN LOADING ONLY
END OF INLET PIPE TO BE WRAPPED IN
BLOCKAND LAYING COURSE GEOTEXTILE MEMBRANE. TERRAM O.SA.
PIPE OUTLET ALSO TO BE WRAPPED IN
SUB-BASE—— GEOTEXTILE MEMBRANE TO PREVENT
INGRESS OF STONE.
P PEG-300mm
NON WOVEN GEOTEXTILE ——=
e O
PERFORATED PIPE TO BE WRAPPED IN
GEOTEXTILE MEMBRANE. TERRAM 0.SA
a
LINED PIPE TRENCH DETAIL BELOW
PERMEABLE SURFACING

SUB-BASE ADJUSTMENTS (CBR%)

DEPTH OF SURFACE COURSE AND BINDER COURSE
SUBJECT TO SPECIALIST DESIGN. ARCHITECT TO
(CONFIRM SELECTED PRODUCT.

300mm MIN COURSE GRADED
AGGREGATE TO BS7533-13

150mm MIN CAPPING  —

NON WOVEN GEOTEXTILE ——=
MEMBRANE.

1% = 300mm (REFER TO BS7533-13 TABLE 9)
2% = 175mm (REFER TO BS7533-13 TABLE 9)
3% = 125mm (REFER TO BS7533-13 TABLE 9)

%= (REFER TO BS7533-13 TABLE 9)

5-15% = 150mm (REFER TO BS7533-13 TABLE 9)

PERMEABLE TARMAC - SYSTEM
B (PART INFILTRATION)

PEDESTRIAN LOADING ONLY

FORMATION LEVEL ASSUMES 5-15%CBR
(SEE SUB-BASE ADJUSTMENTS)

FOR SEWAGE TREATMENT PLANT (STP)
REFER TO MANUFACTURER DESIGN
DRAWINGS FOR SPECIFICATION AND

SIZING. TO BE PROVIDED AS REQUIRED

SUBJECT TO CONDITION OF EXISTING STP.

ﬂ

—
Tose RELEVANT
ENGINEERS CRAMNGS AND SPEC FICATIONS.
AL 1o 8¢ ORANAGE SPEC
i h EOMON", B EN 752 2017
AnCNE
APPROVED TOCLMENT .
SOMOT ACALS THI COUMAN MY AMBRILITION. CRMRAICHS 10 SRACOS O CAVMNIS
BE BROUGHT TO
B CHECKED IVERIED ONSTE
SURVEY AND SURVEY LATTHE
TMME OF THE DESIGN.
AL
OTHERWIEE NOTED.
suLy AND AL
ARCHITECT. TO ALLOW FOR TO SUT AGREED
. AND CONF M AL
ALL o0
DRAMNGS. REFER = GROUND
FLOCR SETTING-CUT PLANS.

ALL UNDERGROUND FOUL CIRA NAGE SHOULD BE SUITARLY VENTED AT O NEAR TO THE
HEAD OF RUNS.

ALL ACCESS FITT NGS, STACKS, FONPS AND GLLL £5 TO BE RODDASLE. ALL TO HAVE LOW
LEVEL ROCO)|

TO B ASOVE ANY S

n Lnce THAN 12m UP TO Z2n

8 8@ =

L]

N

TO A JINCTION. SMALL ACCESS FITTING REQU RED LP TO 12nTO A JUNCTION.
ALLGULY
ROCOABLE.

To
INTERNAL GULLIES AND CHANNEL DRANS TO B SPECF ED BY OTHERS.

WHERE NO WC'S ARE CONNECTED LPSTREAM, UNCERSLAS W ORA NAGE TO B2 LD AT 140
VN AFTER THE CONNECTION OF AT LEAST 1NO WC, A MIN. FACL OF 180 APPUES.

ALL CONNECTIONS FROM PORLIPS TO B LD AT A CONSTANT GRAD ENT TO JUNCTION

BIVERT LEVELS AT MANHOLES! INSPECTION CHAMBIERS TO BE LISED TO SET OUT P PEWORK.
PIPE GRAD ENTS ARE SHOWN NOICATIVELY OMLY.

ALL PPE DIMVETERS GIVEN ARE NOM NAL NTERNAL P PE DIAMETERS.

ALL SDNRS, LALESS AGRSED CTHIMEE STATRO, BHALL B8
%30 50 X0mes CUA TO BE VITR # £0) CLAY

™e s AN
CHLORICE (PVCU) WATH APPROVAL munﬁiﬁ_

CPERATIONAL MEED TO LAY LONGER LENGTHS.

s nsToreout TO PROVOEA
AS CLOSE AS POSS BLE TO THE OUTSIDE FACE OF THE CONCRETE.

AL LESS THAN 800mm

anmﬂsuuﬂm
COVER EXCEEDS THIS DEPTH, MPES AR YPEALLY SEE0E0 N
CLASS 5. REFER TO P FE EMBEDMENT DETA LS DRRAW NG FOR SPEC FIC TYPES.

v ot o THE UNDERSICE OF
FLOCR 548, ENCASEMENT 15 RECURED COMPRESSIBLE JONTS ARE
TSR PROV OED AT EVERY 5 PE J0 NT Wi T

WHERE P PES ARE WORE THAN Xo0mm BELOW THE UNDERS DE OF THE SLAB, CLASS &
BECOING 15 ACCEPTABLE.

SULPHATE RESISTANT CEMENT e
USEOORA REPORT THAT wor
REQU RED.

WHERE FOLL SEWERS RUN ASOVE SURSACE SEWERS, CONCRETE PROTECTION MAY BE
PO

AL

ALTERNATIVELY CONMECTIONS MAY SE CAST- N WITH PLEX 818 JO NTS NOT GREATER THAN
¥S0mm FIROM FACE OF CONCRETE.

UNLESS NOTED OTHERWISE N THE MANHOLE SCHEDULE, ALL MANHOLE, GULLY AND
SHASME. COVERS (AONAGRI) SHOULD BE THE FOLLOWNG SEC AICARIOH
B125LOAD CLASS N

D40 LOND CLASS INVENCULIR ANEAS.

ALL PROPRETARY PROCUCTS TO B INSTALLED IN STRICT ACCORDANCE WITH THE

ot
MR JOHN SARTON
Pocgect
DILWORTH COTTAGE
e WASRINGTON
i and cwiLs
Tie
ORAINAGE DETALS
se=ET2
Soake @ A1
PELIMINARY

GS!:

ENGINEERING
&CAD

SEMCES LTD
st Martwe | Ogrator | BudegiZane Lavel
260017 cso o xx
Trow Oucpine | Cawrg Yo, =
oR < oo POY




Causeway

File: Proposed SW Calcs 21.06.
Network: Storm Network

Carl Dawson

21/06/2026

Pa

gel

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CvV 0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground Vv
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
S1 0.009 109.720 600 362790.048 437733.293 0.600
S2 0.009 109.720 600 362796.270 437721.757 0.731
S3 0.003 109.720 600 362803.431 437722936 0.804
sS4 0.018 109.250 600 362805.146 437716.482 0.450
FCC 0.000 109.250 362807.073 437717.435 1.090
OF 0.000 108.500 362812.657 437702.860 0.496
Links
Name uUs DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 s1 S2 109.120 100.0 150
1.001 S2 S3 100.0
1.002 S3 FCC 100.0
2.000 sS4 FCC 108.800 100.0 150
1.003 FCC OF 108.160 100.0
Name Vel Cap Flow us DS 2 Area IAdd Pro Pro
(m/s) (l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.005 17.8 1.1 0.009 0.0 25 0.560
1.001 1.005 17.8 2.2 0.018 0.0 36 0.690
1.002 1.005 17.8 2.6 0.021 0.0 38 0.715
2.000 1.005 17.8 2.3 0.018 0.0 36 0.690
1.003 1.005 17.8 4.7 0.039 0.0 52 0.848
Pipeline Schedule
Link Length Slope Dia Link US CL USIL US Depth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 100.0 150 109.720 109.120 109.720
1.001 100.0 109.720 109.720
1.002 100.0 109.720 109.250
2.000 100.0 150 109.250 108.800 109.250
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 S3 600
1.002 S3 600 FCC
2.000 S4 600 FCC

Flow+ v11.0 Copyright © 1988-2026 Causeway Technologies Ltd




File: Proposed SW Calcs 21.06. | Page 2
Network: Storm Network

& N
... Causeway Carl Dawson
21/06/2026

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)
1.003 100.0 109.250 108.160 108.500
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.003 FCC OF Junction
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)

S1 362790.048 437733.293 109.720 0.600 600

0 | 1.000 150
S2 362796.270 437721.757 109.720 0.731 600 1 1| 1.000 150
0 | 1.001
S3 362803.431 437722936 109.720 0.804 600 1| 1.001
<
0 0 | 1.002
S4 362805.146 437716.482 109.250 0.450 600
0 | 2.000 150
FCC 362807.073 437717.435 109.250 1.090 2 1| 2.000 150
2 | 1.002
1
0 0 | 1.003
OF 362812.657 437702.860 108.500 0.496 1\ 1| 1.003
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Additional Storage (m¥ha) 0.0
Summer CV  0.750 Skip Steady State  x Check Discharge Rate(s) x
Winter CV  0.840 Drain Down Time (mins) 240 Check Discharge Volume x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(years) (CC %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 50 0 0

Flow+ v11.0 Copyright © 1988-2026 Causeway Technologies Ltd




File: Proposed SW Calcs 21.06. | Page 3
Network: Storm Network

Ca Useway Carl Dawson

21/06/2026

Node FCC Online Hydro-Brake® Control

Flap Valve x Objective (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 108.160 Product Number CTL-SHE-0062-1500-0700-1500
Design Depth (m) 0.700 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 1.5 Min Node Diameter (mm) 1200

Node FCC Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 108.160
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins) 89
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 20.0 0.0 0.800 20.0 0.0 0.801 0.0 0.0

Flow+ v11.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Network: Storm Network
Carl Dawson
21/06/2026

Results for 2 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter
15 minute summer

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter

us
Node

S1
S2
S3
S4
FCC
OF

uUs

Node

S1
S2
S3
S4
FCC

Peak

(mins)
11

11

11

10

43

1

Link

1.000
1.001
1.002
2.000

Level
(m)
109.145
109.026
108.957
108.840
108.257
108.004

Depth Inflow Node Flood
(m) (I/s) Vol (m?) (md)
0.025 1.1 0.0072 0.0000
0.037 2.2 0.0104 0.0000
0.041 2.6 0.0115 0.0000
0.040 2.3 0.0114 0.0000
0.096 2.7 1.9419 0.0000
0.000 1.2 0.0000 0.0000

DS  Outflow Velocity Flow/Cap

S2
S3
FCC
FCC

Node (1/s) (m/s)
1.1 0.418 0.062
2.2 0.612 0.124
2.6 0.698 0.146
2.3 0.641 0.128
1.4

Hydro-Brake® OF

Status

OK
OK
OK
OK
OK
OK

Link
Vol (m3)
0.0348
0.0262
0.0246
0.0077

Flow+ v11.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Page 5

Results for 30 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter
15 minute summer

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter

us
Node
S1
S2
S3
S4
FCC
OF

us
Node
S1
S2
S3
S4
FCC

Peak
(mins)

10
10
11
10
51

1

Level
(m)
109.160
109.050
108.983
108.866
108.478
108.004

Link

1.000
1.001
1.002
2.000

Hydro-Brake®

Depth
(m)
0.040
0.061
0.067
0.066
0.317
0.000

DS
Node
S2
S3
FCC
FCC
OF

Inflow
(1/s)
2.8
5.6
6.3
5.6
6.9
1.5

Outflow
(1/s)

2.8

5.4

6.3

5.6

1.5

Node
Vol (m3)
0.0113
0.0174
0.0189
0.0188
6.3910
0.0000

Velocity
(m/s)
0.527
0.761
0.880
0.808

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Flow/Cap

0.155
0.306
0.357
0.313

OK
OK
OK
OK

OK

Status

Link

Vol (m3)

0.0690
0.0518
0.0474
0.0148

Flow+ v11.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Results for 100 year +50% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
60 minute winter
60 minute winter
15 minute summer

Link Event

(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
60 minute winter
60 minute winter

us
Node
S1
S2
S3
S4
FCC
OF

us
Node
S1
S2
S3
S4
FCC

Peak
(mins)

10
10
10
60
60

1

Level
(m)
109.175
109.081
109.015
108.900
108.900
108.004

Link

1.000
1.001
1.002
2.000

Hydro-Brake®

Depth Inflow
(m) (1/s)
0.055 5.2
0.092 10.3
0.099 11.9
0.100 6.1
0.740 13.1
0.000 1.5
DS  Outflow
Node (1/s)
S2 5.1
S3 10.2
FCC 11.8
FCC 6.1
OF 1.5

Node
Vol (m3)
0.0156
0.0261
0.0279
0.0282
14.8881
0.0000

Velocity
(m/s)
0.598
0.862
1.016
0.828

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Flow/Cap

0.290
0.573
0.662
0.344

OK
OK
OK
OK

OK

Status

Link

Vol (m3)

0.1128
0.0857
0.0763
0.0297

Flow+ v11.0 Copyright © 1988-2026 Causeway Technologies Ltd




. - " This Hydro-Brake® Optimum includes:
Technical Specification Y P o
- “Allin 3 mm Grade 304L stainless steel
Control Point Head (m) Flow (I/s) » Integral pivoting by-pass door allowing BB A;y;;gg;g"
X X clear line of sight through to outlet, c/w CERTIFICATION
Primary Design 0.700 1.500 operating rope CERTFICATE 08/4556
Flush-Flo™ 0.211 1495 . Meflia blasted for corro_sion res_istarTce A
. » Variable flow rate post installation via
Kick-Flo® 0.446 1.227 adjustable inlet (if necessary) WrC
+ Indicative Weight: 10 kg \pprovk
Mean Flow 1.310 « Product Carbon Footprint: 25.8 kgCO2e ol Ts03M22
Based on a 3rd party verified EPD: hydro-int.com/epd
hydro-int.com/patents B
— FIXING LUGS WITH
MASONRY STUD ANCHOR
POSITION & DIRECTION +
OF INLET PIPE(S) WILL FIXING BOLTS

BE SPECIFIED ON THE
CONTRACT DRAWINGS

HYDRO-BRAKE* OPTIMUM
FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

. A
::> _f 2

S

A 75  1.D.OUTLET
4 (MINIMUM)

100mm MIN
FOR FIXINGS

BENCHING

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

RUBBER GASKET, a,

PIVOTING BYPASS
DOOR OPERATING
.4 STEEL ROPE*

- 3 p SPIGOT e [“
—— - r ¥ B
= ot ' A
=> - < PIVOTING
=#‘ . by . a ‘ . BYPASS DOOR*

- ¥ © . M
A \SUMP 2 -4 o
70 335
140 460
SECTION A-A SECTION B-B

IMPORTANT:  <__ LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED
HYDRO-BRAKE® IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY
HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

ADVICE Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling
evaluates the full head/flow characteristic curve.

DESIGN The head/flow characteristics of this SHE-0062-1500-0700-1500 H d r o

' The use of any other flow control will invalidate any design based on this data |nternati0na|

-+ and could constitute a flood risk. A CRH COMPANY
DATE 21/06/2026 14:28
SITE Dilworth Cottage SHE-0062-1500-0700-1500
DESIGNER | CARL DAWSON Hvd ® Opti

ro-Brake® Optimum

REF 26-0017 y P
© 2026 Hydro International Ltd - Unit 2, Rivermead Court - Kenn Business Park - Windmill Road - Kenn - Clevedon - BS21 8FT - Tel: 01275 878371 - Website: hydro-int.com « Email: stormwater@hydro-int.com

CSDEngineering@hotmail.com



Technical Specification
Control Point Head (m) Flow (I/s)
Primary Design 0.700 1.500 4 Wrc
FFush-FIo"" 0.211 1.495 BB A,A;;ggg;;,,
Kick-Flo® 0.446 1.227 | Sl SV & W CERTIFICATION| wg{}ggofgg .

CERTIFICATE No 08/4596
Mean Flow 1.310

hydro-int.com/patents

Head (m) Flow (I/s)

0.000 0.000

0.024 0.231
0.048 0.738
0.072 1.150
08 0.097 1.356

0.121 1.420
0.145 1.460
0.169 1.483
0.193 1.493

06 0.217 1.495
0.241 1.491
0.266 1.483
0.290 1472
04 0.314 1.457

0.338 1.439
0.362 1.414
0.386 1.380
0.410 1.333
02 0.434 1.269
0.459 1.242
0.483 1.270

0507 [ 1.208

1o — 0531 [1.325
00 05 10 15 0.555 | 1.352
0579  [1.378

0.603 1.403
0.628 1.428
0.652 1.452
0.676 1.476
0.700 1.499

DESIGN The head/flow characteristics of this SHE-0062-1500-0700-1500 Hydro-Brake® Optimum
ADVICE Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow H d r o§

characteristic cune.

1 The use of any other flow control will invalidate any design based on this data Intemg}:gﬂg!
. and could constitute a flood risk.
g&TE g:ﬁgﬁoéit::f SHE-0062-1500-0700-1500
[ DESIGNER | CARL DAWSON .
Ref 260017 Hydro-Brake® Optimum

© 2024 Hydro Intemational, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www. hy dro-int.com Email designtools@hy dro-int.com




Product Datasheet

AguaCell

Product description

AquaCell Eco is manufactured from specially
reformulated, recycled material and has
been specifically designed for shallow, non-
trafficked, landscaped applications. AquaCe
Eco is NOT suitable for locations subject to
high water tables.

Technical specification

Cat code 6LB025 Void ratio 95%

Colour Black Material Recycled PP

Dimensions 1m x 0.5m x 0.4m Vertical loading 21.3 tonnes/m? (213 kN/m?)
Weight 7kg Lateral loading 5.2 tonnes/m? (52 kN/m?)
Storage volume 190 litres BBA approval Certificate 03/4018

Maximum installation depths

Maximum depth of installation - to base of units (m)’

Typical soil type Soli(l h\:;ﬁi?ht Angle(po:(j:;er;zasl )2f’|;iction Lan::;asped
Over consolidated stiff clay 20 24 1.53
Silty sandy clay 19 26 1.68
Loose sand and gravel 18 30 2.08
Medium dense sand and gravel 19 34 2.35
Dense sand and gravel 20 38 2.68

Minimum cover depths

Landscaped areas

Minimum cover depth (m) 0.30°

1. These values relate to installations where the groundwater is a minimum of one metre below the base of the excavation.
2. AquaCell Eco units should not be used where groundwater Is present.
3. 0.5m cover Is required where a ride-on mower may be used.

Assumptions made:
* Ground surface Is horizontal
* Shear planes or other weaknesses are not present within the structure of the soll

Source: BBA

Wavin Limited | Edlington Lane | Edlington | Doncaster | DN12 1BY
Orders 0844 856 5152 | Technical Advice 0844 856 5165 | Email technical.design@wavin.co.uk | Website aquacell.wavin.co.uk

August 2020



,\M’ Greenfield runoff rate estimation tool

hrwallingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with
Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753
(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details

Date 20/06/2026
Calculated by CcD
Reference 26-0017
Model version 223
Location
Site name Dilworth Cottage
Site location Dilworth
(,0/) — e = S
_ J;"oe < ;@‘g =
(600 P '\U““L ,/\: ==
\\\‘\-'\‘?\n\ F G 2
P
O = 5
-9
A P S -~ site Location
=
8
~ /\_9/"3‘/
© OpenStreeﬁAap (https://www.openstreetmap.org/copyright) contributors.

Site easting (British National Grid) 362812
Site northing (British National Grid) 437725
Site details

Total site area (ha) 0.1192 ha




Greenfield runoff

Method

Method

FEH statistical (2025)

SAAR9120 (mm)
BFIHOST19scaled
QMed-QBar conversion

QMed (I/s)

QBar (FEH statistical 2025) (I/s)

Growth curve factors

Hydrological region
1year growth factor

2 year growth factor
10 year growth factor
30 year growth factor
100 year growth factor

200 year growth factor

Results
Method

Flow rate 1year (I/s)
Flow rate 2 year (I/s)
Flow rate 10 years (I/s)
Flow rate 30 years (I/s)
Flow rate 100 years (I/s)

Flow rate 200 years (I/s)

FEH statistical (2025)

My value

Map value

| 1278

| 0.396

1.0756
1.4

1.5

10
0.87
0.93
1.38
1.7
2.08

2.37

FEH statistical (2025)
1.3
1.4
2.0
25
3.0

35

O 1.075

Vs

Vs

Vs

Vs

Vs

Vs

Vs

Vs

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.01/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.3) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/).

The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.
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