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1.0 Project Information Brief

Project Wedding Marquee — Stanley House
Project Location Preston New Road, Mellor, BB2 7NP
Client Monte Blackburn Ltd

Project Status Planning

Construction Value TBC

Our Reference 24053060
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2.0 Introduction

2.1 Background and Scope

The purpose of this report is to provide details on the design of both the surface water and
foul drainage to support the planning application for retaining the wedding marquee
building and decking to the main building form of Stanley House, Mellor, Blackburn BB2
7NP.

The marquee is proposed to be in use until 31 December 2027 for the hosting of weddings
and other public events.

2.2  Site Description and Location

The overall site is an existing Hotel and Spa situated in the open greenfield areas, accessed off
the A677 New Preston Road via Further Lane. It is located adjacent to Rose Cottage and
Woodfold Park Stud, to the west, with the Arley Brook running approx. 400m to the south
boundary of the site. Beardwood Hospital is approx. 2 kilometres, and Blackburn City Centre a
further 2 kilometres to southeast of the site.

The marquee and decking sits in the west quadrant to the main hotel building at the approx.
size of 0.26ha, of which the total impermeable area is approx. 0.16ha (60%). The post code for
the site is BB2 7NP, with OS Grid reference of E364987, N429767. A location plan of the site is
shown below in Figure 1.

A copy of the site’s topographical survey can be found in Appendix A.
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Figure 1: Site Location Plan (©Google Maps)
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3.0 Existing Site Drainage and Ground Conditions

Surface Water

The existing private foul and surface water drainage infrastructure of the site was obtained
together with the site’s topographical survey.

The private surface water sewer network picks up the existing roof s, car parks and
hardstanding areas and discharges into an existing attenuation pond located to the east of the
hotel and spa building. There is an existing headwall outfall from the pond to a ditch course
that runs along the east boundary of the site.

It is intended to discharge the surface water drainage from the marquee to the pond in the
east of the site, positively via gravity at a restricted discharge rate as specified in chapter 4 of
this report.

The EA flood map identifies the site falls within Flood Zone 1, as shown in Figure 2 below, with
a low probability of flooding from rivers and/or the sea.

Your site boundary

Flood zone 3
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Flood zone 2
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I

Flood zone 1

[

Flood defence
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Main river

S

Water storage area

Qe . s
Figure 2: Site in Flood Zone 1 (OEA Flood Map)
Foul Water

The private foul water network runs to the north of the hotel and spa site, where it connects
into an assumed public foul sewer which ultimately connects into the public sewer network in
the A677 Preston New Road.

It is intended to incorporate the foul water drainage from the marquee building into the
existing foul network via a diversion of the foul run around the marquee building.
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Existing Ground Conditions

Geological records from British Geological Survey (BGS) open-source data (©OBGS Geology
Viewer) shows the superficial geology of the site is Devensian Till - Diamicton.

The BGS maps indicate the bedrock geology of the site is Warley Wise Grit - Sandstone. Figures
3 and 4 below show extracts of the BGS map data for the site.

& Geology Viewer

MAP LAYERS

@ Superficial Geology &

About this layer:

Superficial deposits are the youngest
geological deposits formed during the most
recent period of geological time, the
Quaternary, which extends back about 2.6
million years from the present.

° o ‘

Info Opacity Legend

D Till, Devensian - Diamicton
D Head - Clay, silt, sand and gravel
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MAP LAYERS
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About this layer:

Bedrock geology is a term used for the main
mass of rocks forming the Earth that are
present everywhere, whether exposed at the
surface in outcrops or concealed beneath
superficial deposits or water.

o ¢ ©
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[} Milistone Grit Group - Mudstone, silt...

Figure 4: Site Geology — Bedrock (©BGS Geology Viewer)
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4.0 Proposed Site Drainage

4.1 Surface Water Drainage

The surface runoff of the existing hotel and spa site is known to be sustainably managed via
the existing attenuation pond on site which ultimately discharges to an existing ditch course
along the east boundary of the site.

A sustainable surface water drainage scheme has been proposed and approved at planning
for proposed expansion development for the wider site, which incorporates onsite flow
control and attenuation tanks to restrict outfall discharge to the pond.

Ahead of the wider development proposals for site, surface water drainage for the marquee
area has been designed to discharge into the pond via a Hydro-Brake flow control and
underground geo-cellular attenuation tank within the redline of the marquee site. The
drainage solution was designed in accordance with the principles of SuDS and was arrived at
following the management train of the CIRIA SuDS Manual (C753) as follows:

1. Soakaway Discharge — this option was explored follow soakaway test results provided by
the client (ref. Solmek Permeability Test report, S240634 - Stanley House, Blackburn).
However, the infiltration results were found to be inaccurate as they had been inferred
due to the water not soaking away. Therefore, this option of surface water drainage
discharge is now deemed not feasible.

2. Watercourse / Above ground Water bodies — the existing pond to the east of the site is an
above ground water body which currently collects site drainage and ultimately discharges
into a ditch course along the east boundary of the wider site. It is proposed to utilise the
existing pond as the discharge point for surface water from the marquee via a flow
control and onsite attenuation system to restrict outfall discharge to 2.0l/s.

In accordance with the principles of sustainable drainage and the requirements of the LLFA, it
is proposed to discharge the surface water network of the proposed development to the
existing pond at a restricted discharge rate of 2l/s via a Hydrobrake® flow control device.

The benefits of incorporating SuDS into a drainage solution include:

i Reducing runoff volumes, peak flows and discharge rates to watercourses or sewers
subsequently reducing the risk of flooding downstream (Water quantity)

ii. Improving the water quality into receiving bodies by removing or reducing the
pollutants in runoff water (Water quality)

iii. Creating and sustaining better places for nature (Biodiversity)
iv. Creating and sustaining better places for people (Amenity)

v. Allowing development to adapt to the effects of climate change.

4.2 Hydraulic Design

A hydraulic design of the proposed surface water drainage network has been undertaken
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using Causeway Flow modelling package for all storm events up to and including the 100yr
plus 40% climate change event.

The total impermeable area for the marquee development is approx. 0.16ha, being 60% of the
total redline area of 0.26ha.

From the hydraulic simulation design, a total storage of 90m?3 is required, to be provided by a
geo-cellular attenuation tank. The design ensures no flooding occurs in the drainage network

proposed for this development.

Detailed calculations of the hydraulic modelling and simulation results (ref. Stanley House
Marquee-Hydraulic Calcs_r.01) and the drainage strategy plan (ref. STM-LMN-XX-DR-C-
0500_P2_Marquee Drainage Strategy Plan) are appended to this report.

4.3  Operation and Maintenance Plan

The proposed surface water network for the drive-thru shall be maintained by the owner’s
management company in accordance with the maintenance regime recommended in Table 1

below.

Table 1 SW System Operation and Maintenance

SuDS Feature

Operation and Maintenance

Attenuation Pond

Maintain and trim vegetation in and around pond banks twice a year,
preferably in April and October to a height of approx. 100mm.

Regularly inspect and monitor the general operation, structural
condition of the inlet/outlet headwalls and any erosion of banks or
scour control features should be identified and rehabilitated as
required.

Desilting of the pond will usually be on a 10-15 years cycle depending on
the ongoing silt level checks.

Cellular Attenuation
Tank

Inspect twice in the first year and after major storm events, desilt as
required.

Tank to be ‘accessible’ type with inspection chambers for maintenance.

Hydrobrake

The Hydro-brake has no moving parts and no power requirements and
provides reliable, low-maintenance, engineered flood management.

Periodic desilting of the Hydrobrake sump as well as checking the
emergency drain down mechanism is in good working order.

The sump should be emptied/checked at least as follows (but with an
annual inspection and additional cleansing if required): On completion
of drainage works, Year 1, Year 3, then every 5 years.

. ~ v AA Business Centre Suite 5 326-340 Dunstable Road,
1m- ISVI RUC Luton, Bedfordshire, LU4 8JS)

consultants ltd




Page |7

Channel drains (Aco - Regularly inspect and take off grating to remove debris and clogged up
or similar) deposits to allow free flow of water through channel drains.

Inspection chambers, Inspect six-monthly, empty every 12 months and after every major
Manholes, Silt Trap storm or local flood event

4.4 Foul Drainage

It is intended to incorporate the foul water drainage from the marquee building into the
existing foul network via a diversion of the foul run around the marquee building.
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5.0 Drawings and Calculations

STM-LMN-XX-DR-C-0500_P2_Marquee Drainage Strategy Plan
STM-LMN-XX--DR-C-0550_Marquee Catchment Areas Plan
SD-302 Standard Details — Drainage

SD-303 Standard Details — Manholes

SD-304 Standard Details — Attenuation Tanks

Hydraulic Model Calculation (FLOW)
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Appendix A
Topographical Survey
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Units Laid to Form Radius Bends

125mm x 225mm 125mm x 225mm will Require Joints to be Pointed
125mm x 225mm 125mm x 225mm Pre-Cast Concrete Pre-Cast Concrete Standard Trief Kerb Depicted g
Pre-Cast Concrete 125 Pre-Cast Concrete 125 Splay Kerb 125 Bull-Nosed Kerb 125 K
Half-Batter Kerb Bull-Nosed Kerb
o o o) o o
o Te} R\ Te} © Te}
¥ . <
& V N QL 3 & N
o o . \—l 0
& & 150 150 N 75 ANNE
N| A
o o NN oy / / S/
e N = SONON .  IONPNIN - NSO - - SIS
e e
\ \ 13mm Min./25mm Max. \ 150mm Thick Concrete 13mm Min./25mm Max. \ 150mm Thick Concrete Q Bed and Backing
13mm Min./25mm Max. j 275 150mm Thick Concrete 13mm Min./25mm Max. / 275 150mm Thick Concrete 1:4 Sand / Cement Bed and Backing, 1:4 Sand / Cement Bed and Backing, .
144 Sand / C Bed and Backing 1:4 Sand / Cement Bed and Backing Mortar Bed Class ST4 Mortar Bed Class ST4 e AN 13mm Min./25mm Max.
4 San ement , , 80 |
Mortar Bed Class ST4 Mortar Bed Class ST4 1:4 Sand/Cement
Mortar Bed
HALF-BATTER KERB - TYPICAL DETAIL BULL-NOSE KERB - TYPICAL DETAIL DROPPED KERB - TYPICAL DETAIL DROPPED KERB - TYPICAL DETAIL SAFETY KERB - TYPICAL DETAIL
125mm x 225mm Gully Cover and.Frame toBSEN Class 'B' Engineering Bricks
124 C250 and Kitemarked. 2N :
Pre-Cast Concrete (2 No. Courses Min. 4 No. Max.)
Gully Frame Bedded on Cement/ Setin Class 1 Mort
Half-Batter Kerb sand 1:3 Mortar etin Llass 1 Mortar.
Typical Installation and 1.5 Morta Top Course Laid as Headers.
Cement Mortar
: : Concrete to Surround Pipe
Filet Pipe Outet and Extend Along Drain until
Square Ductile Iron Cover RSN \ Carriageway / Min. Cover is Achieved.
Connection Pipe to Rodding Point, set to
Positioned at 10 o'clock or 2 o'clock Finished Surface Level
and at an Angle of 45° Finished Surface Level
v 150 -
| R,
Rubber Tubular Gasket ‘ TR K
Cemented to Saddle | o ) NN
I 2
Pipe Saddle Connection LL b 'cc% £
Suitable for Pipe Diameters Three Increments N NG P ' S O
Pipe Crown Larger Than Connection Pipe. Saddle to be of \/ X S 'E'\ / N .{f: w\x\\/\W\ YV\\K\XV\\X\\f T g 150mm Thick Concrete Bed
Matching Material to Existing Pipe. Connections S - 17' c 0 and Backing, Class ST4
to be made at 10 o'clock or 2 o'clock. | \ - :0:05\ Z% £
| - e RN a5
Ve Pat®a®, —
/\ ..ggsg§:’:’3’:’3’:’3’3’3’3’:’.'0'0'0'0'0'0'0'0'0'0'0’0’ % % Rodding Eye with Removable
Conerete Bed & Haunch NS e eeeteenestocassconssscoessscessssesssceessscess RN Stopper and Chai
Existing Pipe Min. 225mm Thickness 0522020 2e% 202020202020 20202026 202020 202020 20 g g opper and Chain
Top Level to Suit Surface o9
Finish Type 3 .
;:.." - ! v J L\/\ B
Straight Length of Pipe o8 ,338:838:.. S eicissatasasaaasssaasstasasatasasatasss 150mm Min. Concrete o @150mm Pipe Outlet
SADDLE CONNECTION - TYPICAL DETAIL Cut to Suit Invert Level 7% ':'33:f:f:fgg§9:923.9.Q.Q.Q.9.9.923232359:9:929.9:9:3: Surround Grade: GEN1 e 'E\;Allzril\/MVILEJEANCéEG_RYOF’PCI)ETN/L’\:\I%
- /\ \ \ \ \ \ \ RN
Standard Pipe NS N /// / / // &7 | GULLY FRAME = 300mm
Bed and Surround : Gully Chamber to BS 5911 S
Internal @ 900 x 450mm MR
| EXSTINGCONNECTIONDIAMETER | Trapped Qutet and
RODDING EYE - TYPICAL DETAIL Rodding Eye
100 | 150 | 225 | 300 | 375 | 450 | 525 | 600 | 675 | 750
100 Sad. | Sad. | Sad. | Sad. | Sad. | Sad. | Sad.
150 Sad. | Sad. | Sad. | Sad. | Sad. | Sad. DRAINAGE GULLY - TYPICAL DETAIL
225 Sad. | Sad. | Sad. | Sad. | Sad.
300 Sad. | Sad. | Sad. | Sad.
375 Sad. | Sad. | Sad.
450 Sad. | Sad.
Concrete Set Min. 3mm , : : Concrete Set Min. 3mm P1 Standard Issue YA | 04/23
Above Top of Edge Rail 200min Isolation Joint to Above Top of Edge Rail
/ Engineers Detail REV: | DESCRIPTION: | BY: | DATE:
i i STATUS:
ACO Multidrain Isolation Joint to PLANNING
M100D/DS 10.0 Channel .
3 . 200min / Engineers Detail
L
Oo ]
S __ FALL > ‘ D‘ iSTRUCT
_ Py A ACO Multidrain _— N I | consultantsItd
Connection Pipe S M100D/DS 10.0 Channel ~ A <l L ‘ ‘
® 0 1 = Suite E - AA Business Centre, 336-340 Dunstable Road,
0 . . .
Pipe Junction Connection 2 Car Park Suface ] Luton, Bedf'or.dshlre., LU4 8JS
Suitable for Pipe Diameters that are Not Three J Construction : : Tel: 01582 455738  Email: info@istructconsultants.com
Incr_ements Larger Than Connecfuon Pipe. | T — ACO Universal Sump A1 4 | Camagevyay
Oblique or Square-Curved Junction Connection. / P M100D/DS 10.0 . = bb— | 4 Construction CLIENT:
e ] Monte Blackburn Ltd
_ Fommaton I A TS NN NN NN N NN NSNS
Existing Pipe and Sidefill Concrete Bed & Haunch //\// // / / //\// // / // // A //\\/\/ //\/ // // // //\//\// /
Strength Min. C32 Formation Concrete Bed & Haunch
With A393 Rebar Reinforcement and Sidefil - Strength Min. C%
With A393 Rebar Reinforcement SROJECT.
Proposed Development
CHANNEL DRAIN SUMP - TYPICAL DETAIL CHANNEL DRAIN - TYPICAL DETAIL
"™ Standard Details
Drainage & External Details
SCALE AT A1: DATE: DRAWN: CHECKED:
As Shown APR_2023 YA MM
PROJECT NO: DRAWING NO: REVISION:

- SD-302 Pl
— |



Mortar Haunching to Cover and Frame

Class 'B' Engineering Bricks (Min. 2 No.
Courses, Max. 4 No. Courses) or Pre-
Cast Cover Frame Seating Rings Set in

Class 1 Mortar.

Heavy Duty Cover Slab to
BS:5911:Part 200 Bedded in
Class 1 Mortar Proprietary
Bitumen or Resin Mastic Sealant.

Reducing Slab Not to be Used

600 x 600mm Cover
and Frame to BS EN124.

Grou

nd Level

Pipe ©150-450 Length = 0.50 to 0.75m
Pipe @450-750 Length = 0.75 to 1.00m

Pipe Joint Channel
Min.100mm Inside Face

on Manholes Less Than @1.50m

Minimum 150mm Concrete Surround

Type D Class 1 Double Width
Step Irons to BS 13101 at
c/c 250

Pre-Cast Manhole Sections to be:
BS5911:Part 200, Bedded in Class 1

\

7 " " " < \~—" LN/ " '/v'/ " % \
R SRR
\ |
— ® / 7 Z
e
Varies Dependant
on Pipe Dimaeters

%

Ground Level
NGOG

Indicative Dimensions Shown,Actual

Dimensions Dependent on Specifications

FLOW RESTRICTOR - TYPICAL SECTION DETAIL

Marked on Hydro-Valve

Mortar, Proprietary Bitumen or Resin . ; - |
Mastic Sealant. Bottom Pre-Cast Chamber Diameters: |
Section to be Built into Base Concrete Largest Pipe Manhole @ |
Min 75mm - <375 1200 |
N 375700 1500 \
. 750-900 1800
>900 2100 Minimum Benching | 1 |
I
| |
Benched Slope, 1in 10 B A e 2o Qen i T - : |
to 1in 30, High Strength Concrete, | _— Lg °>2 ggll\lm; grlgg%rzng:;z / / ﬁ — ﬁ
Min 20mm Theik Shaped and - bs & Bed and Haunch | |
Finished to All Connections. | \
- |
Self-Cleaning Holes Required _/ Rocker Pipe
Where Channel >600mm Wide
L
Minimum 225mm to Pipe Barrel —— N
MANHOLE TYPE A - TYPICAL DETAILS
Mortar Haunching to Cover and Frame Sgg );Z?r?;ng gngeL 124
Ground Level
- " " " " < " " '/v'/ A 4 " " " " '/
Class 'B' Engineering Bricks (Min. 2 No. SAUANANANES NOANANA Heavy Duty Cover Slab to ENNANANANNR
Courses, Max. 4 No. Courses) orPre- | g BS:5911:Part 200 Bedded in
Cast Cover Frame Seating Rings Set in Class 1 Mortar Proprietary
Class 1 Mortar. g Bitumen or Resin Mastic Sealant.
Pre-Cast Manhole Sections to be: \
BS5911:Part 200, Bedded in Class 1 Manual Bypass Cord & Bracket
Mortar, Proprietary BitumenorResin | —"" _
Mastic Sealant. Bottom Pre-Cast Optional
. oyt \
Section to be Built into Base Concrete Overflow T
Min 100mm \@
Fixed to Manhole with ||
Minimum 100mm Concrete Surround 2 | 6 No. Steel Stud Anchors B H+500-800 —+ 0
\\ § Removable Service Plate ] \ c>5
//
{4 50 — \
B o
Inflow P S — /
nilow Fipe —— — Outflow Pipe| — g
— - — | &
@ ’ o
Minimum 150mm Thick In-situ Concrete 3 ‘\OLQ\ _
< o
Base, Grade ST4 / \ S | Steel Stud Anchor | Vlave Inlet
o
Note: L Neoprene Gasket
Typical Installation Drawing Outflow Invert Level
JFC Hydro-Valve Depicted

FLOW RESTRICTOR - TYPICAL PROFILE DETAIL

Mortar Haunching to Cover and Frame

600 x 600mm Cover
and Frame to BS EN124.

Ground Level

Min 100mm

Minimum 150mm Thick In-situ Concrete
Base, Grade ST4

150

CATCHPIT SECTION - TYPICAL DETAIL

\ \ \ A N o AN " '/v'/ \ \ N
Class 'B' Engineering Bricks (Min. 2 No. AR K\"\J | | L\é\\K\\K\\K\\K\\K\\
Courses, Max. 4 No. Courses) or Pre- }:W [:{
Cast Cover Frame Seating Rings Set in T ) Flexible Joint ©/?
Class 1 Mortar. 4 ’ ‘ ‘
Heavy Duty Cover Slab to _— 1
BS:5911:Part 200 Bedded in Pipe Joint Channel | |
Class 1 Mortar Proprietary Min.100mm Inside Face | |
Bitumen or Resin Mastic Sealant. | l
£
Minimum 150mm Concrete Surround Varies Dependant | | |
Type D Class 1 Double Width B . | |
Step Irons to BS 13101 at — Chamber Diameters: SI\O/I(I)n\'N?]OO | M
c/c 250 L2 ere | in.
Largest Pipe  Manhole @ | Pipe <@375/ | 225 |
) ) \:j <375 1200 \ | _I'_
Pre-Cas.t Manhole Sections to be: 375-700 1500 | |
Mortgr, Proprietary Bitumen or Resin . >900 2100 | |
Mastic Sealant. Bottom Pre-Cast \
Section to be Built into Base Concrete |
Min 75mm ™~ |
N~
Benched Slope, 1in 10 HE e e ~1 —Soffit (i Minimum Benching { | |
to 1in 30, High Strength Concrete, | — o) T o | |
Min 20mm Thcik Shaped and © Minimum 150mm Thick / / [E— —| \
Finished to All Connections. GEN 3 Grade Concrete ri ]
Bed and Haunch |
Self-Cleaning Holes Required _/ o - |
Where Channel >600mm Wide N Rocker Pipe
Minimum 225mm to Pipe Barrel
MANHOLE TYPE B - TYPICAL DETAILS
LARGEST MANHOLE MIN. CLEAR
PIPE @ INTERNAL @ OPENING SIZE
150 1050 750 X 750
300 1200 675 X 675 ECCENTRIC
450 1350 675 X 675 ECCENTRIC
<1500 700 1500 675 X 675
900 1800 675 X 675
1000 2100 675 X 675
>1000 SEE SCHEDULE 750 X 675
100 - 450 1200 600 X 600
>1500 >450 1800+ 600 X 600
S0 00T >1000 SEE SCHEDULE 600 X 600
: x 600mm Cover
Mortar Haunching to Cover and Frame and Erame to BS EN124. -3000 STEPS 1050 600 X 600
LADDERS 1200 600 X 600
Ground Level
Class 'B' Engineering Bricks (Min. 2 No. ANRNE AR
Courses, Max. 4 No. Courses) or Pre- ’_/%/
Cast Cover Frame Seating Rings Set in Heavy Duty Cover Slab to
Class 1 Mortar. BS:5911:Part 200 Bedded in
Class 1 Mortar Proprietary
Bitumen or Resin Mastic Sealant. Pl Standard Issue YA | 04/23
REV: | DESCRIPTION: | BY: | DATE:
STATUS:
\ Minimum 100mm Concrete Surround PLANNING
A iSTRUCT
" m ™ I | consultants Itd
IéJ % Suite E - AA Business Centre, 336-340 Dunstable Road,
< > Luton, Bedfordshire, LU4 8JS
717150 3077 Tel: 01582 455738 Email: info@istructconsultants.com
FLOW Q Q CLIENT:
Pre-Cast Manhole Sections to be: A 3 —
BS5911:Part 200, Bedded in Class 1 / 9 Mlnlmum Sump Depth 450mm
Mortar, Proprietary Bitumen or Resin < | See Drainage Schedule for
Mastic Sealant. Bottom Pre-Cast £ ~ Site Specific Invert Level Monte Blackburn Lid
Section to be Built into Base Concrete =

PROJECT:

Proposed Development

TITLE:

Standard Details
Manhole Construction

SCALE AT At: DATE: DRAWN: CHECKED:

As Shown APR_2023 YA MM

PROJECT NO: DRAWING NO: REVISION:
- SD-303 Pl |



Surface course

Catchpit 600 x 600 Offest
cover and frame to BS EN124.

Heavy duty cover slab to BS 5911:

PART 200 bedded in Class 1 mortar,
proprietary bitumen or resin mastic
sealant.

Min 100mm Concrete surround.

PC Manhole sections to BS 5911: PART 200
bedded in Class 1 mortar, proprietary bitumen
or resin mastic sealant. Bottom PC section to

be built in concrete min. 100mm.

L 150mm Thick in-situ

concrete base ST4.

Catchpit 600 x 600 Offest
cover and frame to BS EN124.

Heavy duty cover slab to BS 5911:

PART 200 bedded in Class 1 mortar,
proprietary bitumen or resin mastic
sealant.

Min 100mm Concrete surround.

PC Manhole sections to BS 5911: PART 200
bedded in Class 1 mortar, proprietary bitumen
or resin mastic sealant. Bottom PC section to

be built in concrete min. 100mm.

L 150mm Thick in-situ

concrete base ST4.

Catchpit 600 x 600 Offest
cover and frame to BS EN124.

Heavy duty cover slab to BS 5911:

PART 200 bedded in Class 1 mortar,
proprietary bitumen or resin mastic
sealant.

Min 100mm Concrete surround.

P1 Standard Issue YA | 04/23
REV: | DESCRIPTION: | BY: | DATE:
STATUS:
PLANNING
1ISTRUCT

.

Tel: 01582 455738

consultants Itd

Suite E - AA Business Centre, 336-340 Dunstable Road,
Luton, Bedfordshire, LU4 8JS
Email: info@istructconsultants.com

PC Manhole sections to BS 5911: PART 200
bedded in Class 1 mortar, proprietary bitumen

Binder course Selected suitable fill
. n! H H H
Base Car Park Surface Construction Impermeable Geomembrane Class 'B' engineering bricks
Sand Layer & Protective Geotextile (2 no. courses min, 4 no.
courses max) or PC masonry
Y 7 units or PC cover frame seating K
ééééééééééééééééééééééé§§Z rings set in Class 1 mortar.
S Wi
o
© R R R R R R R R R R IR LR /(9/>//>//>//>//>//>//>//>//>//>//>//>//>//>//>//>//>//>/ R R R R R R R R R R R LRI . .
A A A A A A A A A A A A N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AN Air vent pipe
R R R R R R R R IR, R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R
\/\\//\/\\/\/\ A A A A A A AT AN AN NN TN TN TN NN TN NNNANNNNAN \\/\/\/\\/\\/\/\/\\/\\(/\\/\\ A S A S A A A R A A A A A KK \/\\\///\\\
K N I R R ARl s R A RS TRERE A N R SRR R eI R S
N = s R a s e A N e sen i ot s e oo o 2 e S %&mﬁ'@%@&w&w&%ﬁ \\\//\\\
SN T - - - - -
o UL
o A o
< X = - - - = =
N L e 0 %
SRS e R S S PR S s T e R S A R B R S o BT R TS N
P R R R R b R S A R R R e R R R T M 5 5 S R R R SR R e D N R I S T e B R R e T R e O B e e
Discharge pipe to catchpit
' \/ VARIES
50mm Blinding Layer
Binder course Selected suitable fil
. n! H H H
Base Car Park Surface Construction Impermeable Geomembrane Class 'B' engineering bricks
| courses max) or PC masonry
| [ units or PC cover frame seating A A
rings set in Class 1 mortar. 7 7
S RXXXX R IR 2z 7
o
© R, //>//>//>¢>¢>4>4>4>4>4>//>//>//>//>4>4>//>4>//>//>//>//>//>§/7 /(9/>//>//>//>//>//>//>//>//>//>//>//>//>//>//>//>//>//>/ R R R R R R R R R R R R LRI . .
A A A A A A A A A A A A O N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AN Air vent pipe
R R R R R R R IR, R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R
\/\\//\\/\\/\\/\ R A S S A A A A A A S A A S S A A A A A ) A A A S A A S A A A A A A A A A A S A A A A A A A A A A A A R A A A A IR \/\\\///\\\
QY [ X R P O et D NI I R e R L B N N R S R R S T ) N
O e o e e e . SN e N e s s e s e .‘mm’% \\\//\\\
\ ]
IO . — — — — — —
KKK L]
A - - - =%
K Double layer Polystorm units (Depth = 0.40m per unit) = LAV
o | X
o A o
5e) | |
R
\/\\/
XN
KL
oL Ch e R S SR tied el A‘iﬁf R IR wa’%mwm%%;a ey o k% ST o W.’fﬁ:vfﬁil_; S e e e
R R S DR DA SR TR R R R A e N O e A R O A R e O R R e R R A R P S B Bl R SR N A R R s
Discharge pipe to catchpit
| \/ VARIES
50mm Blinding Layer
Surface course
Binder course Selected suitable fil
. n' H H H
Base Car Park Surface Construction Impermeable Geomembrane Class 'B' engineering bricks
Sand Layer & Protective Geotextile (2 no. courses min, 4 no.
| courses max) or PC masonry
& o 7 [ units or PC cover frame seating | 5% M
rings set in Class 1 mortar. 7 7
S BRI 7 /1
o
@ R R R LR R R R R B R 2 A —
A A A N A A A A N A A N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AN Air vent pipe
R N N I I I N A I I I I I I I N I I D I I I I
\/\\//\ A S A A A A A A S S A S S A A A A S A S S A A Y A S A A A A A A A A A A S A A A A A A A A A A A A A A A S A A I I I A EEEEIEIEIES \/\\\///\\\
N Ny A T e e e e KK
N e e e o Y g G e e e e e e e R e \\\//\\\
N
IO = = = = = —
LKL —
K Triple layer Polystorm units (Depth = 0.40m per unit) K
A R
KK 2NN
o A K
S RN EEES
S
\//\// | & /\//\
— SN OO
K o e
A -
ol |
A '
R4 |
X4 =
e e s SR ,"" e ST O A RO R Lo : MWWM@W@%@ FP
A S ey i i s S A e semvleniimioniiona e e e
W e R R e R o el o i Lt é‘f%&a‘f%”&%—’ﬁ%@ TR S R R m&&%ﬁ%ﬁ%&%&%ﬁ&%ﬁ&&%ﬁ%ﬁ%‘ j’&i‘f&g&% AT s ek R IR “ﬁ*ﬁm&%&%&%ﬁmﬁ%ﬁ%ﬁ%&ﬁiﬁmﬁ%m
Discharge pipe to catchpit
' \/ VARIES

50mm Blinding Layer

TRIPLE LAYER ATTENUATION TANK - TYPICAL DETAIL

or resin mastic sealant. Bottom PC section to

be built in concrete min. 100mm.

L 150mm Thick in-situ

concrete base ST4.

CLIENT:
Monte Blackburn Ltd
PROJECT:
Proposed Development
TITLE: .
Standard Details
Atftenuation Storage
SCALE AT A1: DATE: DRAWN: CHECKED:
As Shown APR_2023 YA MM
PROJECT NO: DRAWING NO: REVISION:
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Appendix C

Hydraulic Modelling Calculations

. AA Business Centre Suite 5 326-340 Dunstable Road,
ISTRUCT Luton, Bedfordshire, LU4 8JS)

-

consultants ltd




File: Marquee_hydraulic mode | Page 1

CAUSEMY E_tre\';work: Storm Network

18/01/2025

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 1 Maximum Rainfall (mm/hr) 50.0
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) 1.200
CvV 0.750 Include Intermediate Ground  x
Time of Entry (mins) 5.00 Enforce best practice design rules v/
Nodes

Name Area TofE Cover Diameter Easting Northing Depth

(ha) (mins) Level (mm) (m) (m) (m)
(m)
S1 0.020 143.400 1243.349 5206.728 1.350
S2 0.014 143.200 1246.625 5195.417 1.353
S3 0.047 143.400 1212.758 5185.299 2.217
S4 0.015 143.400 1203.254 5217.628 2.554
S5 0.017 143.200 1206.631 5232.516 2.515
S6 0.045 143.250 1224.977 5246.658 2.862
S7 142.600 1303.890 5273.831 3.612
S8 140.000 1200 1339.627 5298.354 1.679
HW1 139.500 1200 1348.604 5299.136 1.367
Links

Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain

Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.00 S1 S2 58.0
1.001 S2 S3 60.0
1.002 S3 S4 100.0 225
1.003 5S4 S5 95.0
1.004 S5 S6 78.0
1.005 S6 S7 71.0
1.006 S7 S8 65.0 450

1.007 S8 HW1 48.0

Name Vel Cap Flow us DS 2 Area IAdd Pro Pro

(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity

(m) (m) (i/s)  (mm)  (m/s)

1.00 1.323 234 25 1200 1.203 0.020 0.0 33 0.865

1.001 1.301 23.0 4,2 1203 1992 0.034 0.0 43 0.989

1.002 1.307 52.0 9.6 1992 2329 0.081 0.0 65 1.005

1.003 1.341 533 113 2329 2.290 0.096 0.0 70 1.068

1.004 1.482 589 13.0 2.290 0.113 0.0 72 1.195

1.005 1.554 61.8 17.2 0.158 0.0 81 1.338

1.006 2.524 4015 16.9 1.229 0.158 0.0 62 1.273

1.007 2940 467.5 16.8 1.229 0.158 0.0 58 1.419
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Link
1.00
1.001
1.002
1.003
1.004
1.005

1.006
1.007

Node

S1

S2

S3

S4

S5

S6

S7

Length Slope Dia

(m)  (1:X) (mm)
58.0
60.0
100.0 225
95.0
78.0
71.0
65.0 450
48.0
Link us Dia
Node (mm)
1.00 S1
1.001 S2
1.002 S3
1.003 s4
1.004 S5
1.005 S6
1.006 S7
1.007 S8 1200
Easting  Northing
(m) (m)
1243.349 5206.728
1246.625 5195.417
1212.758 5185.299
1203.254 5217.628
1206.631 5232.516
1224.977 5246.658
1303.890 5273.831

Link
Type

Node
Type

CL

(m)
143.400

143.200

143.400

143.400

143.200

143.250

142.600

Pipeline Schedule

USCL
(m)
143.400
143.200
143.400
143.400
143.200
143.250
142.600
140.000

MH
Type

Manhole Schedule

Depth

(m)
1.350

1.353

2.217

2.554

2.515

2.862

3.612

USIL US Depth
(m) (m)
1.200
1.203
1.992
2.329
2.290
1.229
DS Dia
Node (mm)
S2
S3
sS4
S5
S6
S7
S8 1200
HW1 1200
Dia Connections
(mm)

-3

D R |e @ &l

©

X

DS CL
(m)
143.200
143.400
143.400
143.200
143.250
142.600
140.000
139.500

Node
Type

Link

0| 1.00
1 1.00

0 | 1.001
1 1.001

0 | 1.002
1 1.002

0 | 1.003
1 1.003

0 | 1.004
1| 1.004

0 | 1.005
1 1.005

0 | 1.006

DSIL DS Depth

(m) (m)
1.203
1.992
2.329
2.290

1.229

MH
Type

IL Dia
(m)  (mm)

225
225

450
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Node Northing

(m)

Easting

(m)
S8

HW1 1348.604 5299.136

Rainfall Methodology
FSR Region

M5-60 (mm)

Ratio-R

Summer CV

Winter CV

Analysis Speed

Skip Steady State

15 30 60 120
Return Period

(years)

30
100

Site Makeup

Greenfield Method
Positively Drained Area (ha)
SAAR (mm)

Soil Index 4

Growth Factor 1 year

1339.627 5298.354 140.000

139.500

Manhole Schedule

cL
(m)

Dia
(mm)
1200

Depth Connections Link
(m)

1.679 1 1.006

ST

0 | 1.007

1.367 1200 1 1.007

-0

Simulation Settings

FSR

England and Wales
20.000

0.300

0.750

0.840

Normal

X

Drain Down Time (mins)
Additional Storage (m%¥ha)
Check Discharge Rate(s)

1 year (l/s)

30 year (I/s)

100 year (I/s)

Check Discharge Volume

Storm Durations

180 240 360 480 600 720
Climate Change Additional Area
(CC %) (A %)

0 0
0 0

40 0

(Q%)

Pre-development Discharge Rate

Greenfield
IH124
0.264
1109

Growth Factor 30 year
Growth Factor 100 year
Betterment (%)

QBar

Q1 year (I/s)

Q30 year (I/s)

Q 100 year (I/s)

SPR
Region

0.47
10
0.85

Node S6 Online Hydro-Brake® Control

Flap Valve x Objective
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 141.550 Product Number
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 2.0 Min Node Diameter (mm) 1200

Node S6 Depth/Area Storage Structure

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)

0.00000
0.00000

Safety Factor 1.0
Porosity 0.95

(m)

240
20.0

1.9

3.7
4.5

960

Additional Flow

o o

1.95
2.48

2.2

Invert Level (m)
Time to half empty (mins)

Dia
(mm)
450

1440

(HE) Minimise upstream storage

CTL-SHE-0064-2000-1200-2000

141.550
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Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?)  (m?)
0.000 75.0 0.0 1.200 75.0 0.0 1.201 0.0 0.0
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
1 year 15 minute summer 99.562 28.172 30 year 360 minute summer 35.178 9.053
1 year 15 minute winter 69.868 28.172 30 year 360 minute winter 22.867 9.053
1 year 30 minute summer 67.776 19.178 30 year 480 minute summer 27.920 7.379
1 year 30 minute winter 47.562 19.178 30 year 480 minute winter 18.550 7.379
1 year 60 minute summer 48.435 12.800 30 year 600 minute summer 23.001 6.291
1 year 60 minute winter 32.179 12.800 30 year 600 minute winter 15.716 6.291
1 year 120 minute summer 31.831 8.412 30 year 720 minute summer 20.598 5.520
1 year 120 minute winter 21.148 8.412 30 year 720 minute winter 13.843 5.520
1 year 180 minute summer 25.499 6.562 30 year 960 minute summer 17.043 4,488
1 year 180 minute winter 16.575 6.562 30 year 960 minute winter 11.289 4,488
1 year 240 minute summer 20.693 5.468 30 year 1440 minute summer 12.485 3.346
1 year 240 minute winter 13.748 5.468 30 year 1440 minute winter 8.390 3.346
1 year 360 minute summer 16.369 4.212 100 year +40% CC 15 minute summer 441.486  124.925
1 year 360 minute winter 10.640 4.212 100 year +40% CC 15 minute winter 309.815 124.925
1 year 480 minute summer 13.246 3.501 100 year +40% CC 30 minute summer 304.460 86.152
1 year 480 minute winter 8.801 3.501 100 year +40% CC 30 minute winter 213.656 86.152
1 year 600 minute summer 11.089 3.033 100 year +40% CC 60 minute summer 214.603 56.713
1 year 600 minute winter 7.577 3.033 100 year +40% CC 60 minute winter 142.577 56.713
1 year 720 minute summer 10.069 2.699 100 year +40% CC 120 minute summer 135.791 35.885
1 year 720 minute winter 6.767 2.699 100 year +40% CC 120 minute winter 90.216 35.885
1 year 960 minute summer 8.526 2.245 100 year +40% CC 180 minute summer 104.615 26.921
1 year 960 minute winter 5.648 2.245 100 year +40% CC 180 minute winter 68.003 26.921
1 year 1440 minute summer 6.448 1.728 100 year +40% CC 240 minute summer 82.776 21.875
1 year 1440 minute winter 4.334 1.728 100 year +40% CC 240 minute winter 54.994 21.875
30 year 15 minute summer 243.818 68.992 100 year +40% CC 360 minute summer 63.377 16.309
30 year 15 minute winter 171.101 68.992 100 year +40% CC 360 minute winter 41.197 16.309
30 year 30 minute summer 166.387 47.082 100 year +40% CC 480 minute summer 50.006 13.215
30 year 30 minute winter 116.763 47.082 100 year +40% CC 480 minute winter 33.223 13.215
30 year 60 minute summer 116.589 30.811 100 year +40% CC 600 minute summer 40.997 11.214
30 year 60 minute winter 77.459 30.811 100 year +40% CC 600 minute winter 28.011 11.214
30 year 120 minute summer 73.902 19.530 100 year +40% CC 720 minute summer 36.560 9.799
30 year 120 minute winter 49.099 19.530 100 year +40% CC 720 minute winter 24.571 9.799
30 year 180 minute summer 57.313 14.749 100 year +40% CC 960 minute summer 30.041 7.911
30 year 180 minute winter 37.255 14.749 100 year +40% CC 960 minute winter 19.900 7.911
30 year 240 minute summer 45.598 12.050 100 year +40% CC 1440 minute summer 21.775 5.836
30 year 240 minute winter 30.295 12.050 100 year +40% CC 1440 minute winter 14.634 5.836
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Results for 1 year Critical Storm Duration. Lowest mass balance: 89.52%

Node Event

15 minute winter

15 minute winter

360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter

Link Event us
(Upstream Depth) Node

15 minute winter S1
15 minute winter S2
360 minute winter S3
360 minute winter S4
360 minute winter S5
360 minute winter S6
360 minute winter S7
360 minute winter S8

us Peak Level
Node (mins) (m)
S1 10 142.084
S2 11 141.891
S3 248 141.707
S4 248 141.707
S5 248 141.707
S6 248 141.707
S7 248 139.009
S8 248 138.341
HW1 248 138.153
Link DS
Node
1.00 S2
1.001 S3
1.002 S4
1.003 S5
1.004 S6
Hydro-Brake® S7
1.006 S8
1.007 HW1

Depth Inflow Node Flood Status
(m) (I/s) Vol (m?) (m?)

0.034 2.6 0.0478 0.0000 OK

0.044 4.4 0.0590 0.0000 OK

0.524 2.0 0.8154 0.0000

0.861 2.3 1.0749 0.0000

1.022 2.7 1.2941 0.0000

1.319 3.7 13.1303 0.0000

0.021 1.7 0.0307 0.0000 OK

0.020 1.7 0.0227 0.0000 OK

0.020 1.7 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)

2.6 0.715 0.109 0.0422
4.2 0.989 0.184 0.3695
1.9 0.365 0.037 1.3402
2.3 0.412 0.043 0.6071
2.6 0.105 0.045 0.9213
1.7
1.7 0.653 0.004 0.1111
1.7 0.699 0.004 0.0216 25.1
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Results for 30 year Critical Storm Duration. Lowest mass balance: 89.52%

Node Event

15 minute winter

480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter

120 minute summer

60 minute summer
60 minute summer

Link Event

(Upstream Depth)
15 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
120 minute summer
60 minute summer

us
Node

S1
S2
S3
sS4
S5
S6
S7
S8

Peak

HW1

us
Node

S1
S2
S3
S4
S5
S6
S7
S8

(mins)

10
368
368
368
368
368

72

48

48

Link

1.00

1.001
1.002
1.003
1.004

Level
(m)
142.103
142.075
142.075
142.075
142.075
142.075
139.010
138.342
138.153

DS
Node
S2
S3
S4
S5
S6

Hydro-Brake® S7

1.006
1.007

S8
HW1

Depth Inflow Node Flood Status
(m) (I/s) Vol (m®) (m?)

0.053 6.3 0.0761 0.0000 OK

0.228 1.5 0.3053 0.0000

0.892 3.5 1.3872 0.0000

1.229 3.9 1.5338 0.0000

1.390 4.5 1.7597 0.0000

1.687 6.4 39.8660 0.0000

0.022 1.8 0.0314 0.0000 OK

0.021 1.8 0.0233 0.0000 OK

0.020 1.8 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)

6.3 0.891 0.268 0.0966
1.5 0.453 0.065 0.6223
3.3 0.439 0.064 1.3402
3.8 0.435 0.072 0.6071
4.5 0.116 0.076 0.9213
1.8
1.8 0.663 0.004 0.1158
1.8 0.710 0.004 0.0225 24.9
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 89.52%

Node Event

480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter

Link Event us
(Upstream Depth) Node

480 minute winter S1
480 minute winter S2
480 minute winter S3
480 minute winter S4
480 minute winter S5
480 minute winter S6
480 minute winter S7
480 minute winter S8

us Peak Level
Node (mins) (m)
S1 448 142.729
S2 448 142.729
S3 448 142.729
S4 448 142.728
S5 448 142.728
S6 448 142.728
S7 448 139.011
S8 448 138.343
HW1 456 138.154
Link DS
Node
1.00 S2
1.001 S3
1.002 S4
1.003 S5
1.004 S6
Hydro-Brake® S7
1.006 S8
1.007 HW1

Depth Inflow Node Flood Status
(m) (I/s) Vol (m?) (m?)

0.679 1.6 0.9689 0.0000

0.882 2.5 1.1800 0.0000

1.546 5.9 2.4034 0.0000

1.882 6.9 2.3493 0.0000

2.043 8.0 2.5868 0.0000

2.340 11.4 87.3535 0.0000

0.023 2.0 0.0331 0.0000 OK

0.022 2.0 0.0246 0.0000 OK

0.021 2.0 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)

1.4 0.573 0.060 0.2073
2.3 0.529 0.101 0.6223
5.7 0.501 0.110 1.3402
6.7 0.459 0.126 0.6071
7.9 0.198 0.134 0.9213
2.0
2.0 0.685 0.005 0.1258
2.0 0.732 0.004 0.0245 65.6
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