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1.0 Introduction 

The report provides details of the design of both the surface water and foul drainage systems for the 

Drive Through Restaurant development proposed at ASDA Boldon. 

Rev 1 – Climate Change factor has been increased from 30% to 45% resulting in the increase in 

diameter of pipe 1.003 to 225mm from 150mm and increased attenuation storage to 23cu m. 

 

2.0 Existing Site 

 

2.1 General Description 

The proposed development is part of the existing car parking area of ASDA Boldon located at 

North Road, Bolden Colliery, NE35 9AR (Grid Ref: 434447E, 561617N). 

See figure 1. 

 

Figure 1 
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2.2 Site Topography 

The site area considered for the drainage analysis is 0.0.09ha in size. Based upon the 

topographic survey the existing car park site is relatively flat. The new building is located on 

the existing ASDA superstore car park to the northwest corner of the store adjacent the 

ramp to deck car park. 

 

 

2.3 Existing Natural Drainage Features 

There are no natural drainage features in the vicinity of the proposed development. 

 

2.4 Existing Drainage Infrastructure 

There are separate foul sewers and surface water drains in the existing car park that serve 

the existing site infrastructure. It is proposed to connect both foul and surface water 

systems to the existing ASDA store site drainage systems. 

 

3.0 Proposed Development 

The development is to consist of a drive through restaurant with parking and access. The 

proposed site forms part of an existing ASDA car park and is presently almost entirely paved. 

The existing site arrangement is shown on the attached drawing 2798-001-A ASDA Boldon 

Existing Areas. 

 

 

4.0 Site Drainage 

 

The proposed development is shown on the attached drawing 2798–002-A ASDA Boldon-

Proposed Areas. 

Discharge from the site will be to separate surface water and foul systems. 

The site is underlain by Made Ground overlying Clay and infiltration is not feasible. Surface 

water flow off the site is to be restricted to 70% of existing flows and on-site attenuation will 

be provided. Surface water flow off site will be restricted to 8.5l/s providing a 30% reduction 

on current off-site flow. There are no restrictions on foul flows 

Separate statements on the foul and surface water systems are provided. 

 

 

4.1 Foul System 

The Drive Through Restaurant foul wastewater will discharge directly to the site foul system. 

Design discharge rates are based upon typical rates observed for Euro Garages sites. 
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4.2 Surface Water Systems 

SuDS hierarchy will be used for the surface water drainage system design. 

Infiltration is not viable for the site as the upper soils are impermeable. 

Restricted discharge for surface water is proposed, with on-site attenuation provided as part 

of the overall larger site area development. The existing flow has been assessed for an 

impermeable area of 875m2 giving 12.2l/s. A 30% reduction gives an allowable discharge of 

8.5l/s. 

Calculations for current run off assessment and proposed storage are attached. 

Roof water from the buildings and canopies will discharge to the site surface water system. 

Surface water runoff will be collected by channel drains or trapped gullies and discharged to 

the ASDA car park drainage system. 

Attenuation storage of 25m3 in underground storage crates is proposed with further storage 

in the pipe system and manholes. The proposed surface water system has been analysed by 

use of Causeway Flow software and selected results are attached for reference. The storage 

volume is based on no surface water flooding for a 1 in 100-year return period plus 45% 

Climate Change allowance. 

 

5.0 Drawings and calculations 

 

2798 – 001-A-ASDA Boldon Existing Areas 

2798 – 002-A-ASDA Boldon Proposed Areas 

2798 – 003-A-ASDA Boldon Proposed Overlay 

2798 – 004-B-ASDA Boldon Proposed Drainage 

SD 001 Standard Details – Surfaces 

SD 002 Standard Details - Joints 

SD 003 Standard Details – Drainage 

SD 004 Standard Details – Manholes 

SD 005 Standard Detail – Attenuation Tanks 

ASDA Boldon DTR_Surface water assessment – existing and allowable discharge 

ASDA Boldon DTR_StormFlowOutput_100yrp45CC 

ASDA Boldon DTR – FLOW Report_rev 1 
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Proof rolled formation. Note where formation
is existing surfacing construction holes shall
be punched through the bituminous layers to
allow free drainage of the granular layers.

CAPPING LAYER

FOUNDATION THICKNESS

CBR % GRANULAR SUB
BASE - TYPE 1 CAPPING LAYER

>2 150 600
2 150 450

2.5 350 0
2.5 150 400
3 300 0
3 150 350
4 250 0
4 150 300
5 150 250
5 225 0
8 150 20
8 190 0

>15 150

TIE-IN CONSTRUCTION DETAILS AT EDGE OF CARRIAGEWAY

VERTICAL JOINT SEALED
WITH HOT BITUMIN

SUB BASE

BASE COURSE

BINDER COURSE

SURFACE COURSE

HEAVY DUTY CARRIAGEWAY - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SURFACE
COURSE 910

STONE MASTIC ASPHALT
Mixture to BS 594987 2007, Table 6C
(SMA14) Nominal aggregate size 14mm

40 mm
Laid and compacted to Specification for
Highways Works Clauses 701, 702 and 901

BINDER COURSE 906

DENSE BITUMEN MACADAM
Mixture to BS 594594 2007, Table 6A
(HRA60/20 bin/base)
Nominal aggregate size 20mm

60 mm
Laid and compacted to Specification for
Highways Works Clauses 702 and 901

BASE COURSE 903
DENSE BITUMEN MACADAM
Mixture to BS 594987 2007, Table 6A
Nominal aggregate size 32mm

90 mm
Laid and compacted to Specification for
Highways Works Clauses 701, 702 and 901

SUB BASE 801 & 803 Type 1 150 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2 150 mm

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 490 mmExisting construction excavated to allow
depth of new surface construction.

CAR PARK - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SURFACE
COURSE 910

STONE MASTIC ASPHALT
Mixture to BS 594987 2007, Table 6C (SMA14)
Nominal aggregate size 14mm

40 mm
Laid and compacted to Specification for
Highways Works Clauses 701, 702 and 901

BINDER COURSE 906

DENSE BITUMEN MACADAM
Mixture to BS 594594 2007, Table 6A
(HRA60/20 bin/base)
Nominal aggregate size 20mm

60 mm
Laid and compacted to Specification for
Highways Works Clauses 702 and 901

SUB BASE 801 & 803 Type 1 200 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2

150 mm
(min)

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 450 mm
(min)

CONCRETE FORECOURT - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SLAB

(A393 MESH)
--

GRADE C40 CONCRETE
Average air entrainment = 5±1.5%.
Minimum cement content of 330kg/m .
Maximum water/cement ratio of 0.50 (by weight).
Maximum aggregate size 20mm.
Fine aggregate 30-40% (by weight)
of total workability (target) 50 mm slump
or designated mix 40 / 50 XF.
1 layer A393 mesh with 50mm top cover.

200 mm Medium brush finish in direction of falls.

MEMBRANE --
1200 GAUGE VISQUEEN
(or similar approved) -- Laid strictly in accordance with

manufacturers recommendations.

SUB BASE 801 & 803 Type 1 150 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2

100 mm
(min)

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 450 mm
(min)

CONCRETE FOOTPATH - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SLAB

(A393 MESH)
--

GRADE C40 CONCRETE
Average air entrainment = 5±1.5%.
Minimum cement content of 330kg/m .
Maximum water/cement ratio of 0.50 (by weight).
Maximum aggregate size 20mm.
Fine aggregate 30-40% (by weight)
of total workability (target) 50 mm slump
or designated mix 40 / 50 XF.
1 layer A393 mesh with 50mm top cover.

150 mm Medium brush finish in direction of falls.

MEMBRANE --
1200 GAUGE VISQUEEN
(or similar approved) -- Laid strictly in accordance with

manufacturers recommendations.

SUB BASE 801 & 803 Type 1 150 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2

100 mm
(min)

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 400 mm
(min)

MACADAM FOOTPATH - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SURFACE
COURSE 1105

FINE TEXTURE BITUMEN MACADAM
(200 PEN) 20 mm

Aggregate type: Course aggregate Basalt.
Laid and compacted to Specification for
Highways Works Clauses 702 and 901

BINDER COURSE 906

DENSE BITUMEN MACADAM (100 PEN)
Mixture to BS 594594 2007, Table 6A
(HRA60/20 bin/base)
Nominal aggregate size 20mm

50 mm
Used with fine texture bitumen macadam.
Laid and compacted to Specification for
Highways Works Clauses 702 and 901

SUB BASE 801 & 803 Type 1 100 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2 100 mm

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 270 mm

BLOCKED PAVED AREAS - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SURFACE
COURSE --

BLOCK PAVING
Installed to Architects specification 80 mm

BEDDING -- SAND 25 mm

SUB BASE 801 & 803 Type 1 150 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2 100 mm

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 355 mm

BLOCKED PAVED AREAS - TYPICAL CONSTRUCTION DETAILS
LAYER CLAUSE

(D.O.T.) MATERIAL THICKNESS NOTES

SURFACE
COURSE --

TEGULA DRIVESETT
Installed to Architects specification 50 mm

BEDDING -- SAND 25 mm

SUB BASE 801 & 803 Type 1 180 mm
Laid and compacted to Specification for
Highways Works Clause 802

CAPPING LAYER 801 & 803 6F2
Granular material Class 1A, 1B, 1C, 6F1 or 6F2 100 mm

Laid and compacted to Specification for
Highways Works Clauses 608 and 612

TOTAL CONSTRUCTION THICKNESS 355 mm

NOTE:

CBR of 2% to be assumed for
all road construction thicknesses
unless ground testing determines
otherwise.
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INDUCED TIED JOINT (IJ)

1 layer A252 mesh,
50 bottom cover.

TIED LONGITUDINAL JOINT (TLJ)

15 wide x 10 deep formed groove
sealed with Fosroc Colpor 200PF
(or similar approved)

H12 dowel bars 900 long at
600 c/c in centre of slab

60 x 10 saw-cut within 48 hours of casting
sealed with Fosroc Colpor 200PF
(or similar approved).

CONTRACTION JOINT (CJ)

60 x 10 saw-cut within 48 hours of casting
sealed with Fosroc Colpor 200PF
(or similar approved).

DEBONDED LONGITUDINAL JOINT (DLJ)

15 wide x 10 deep formed groove
sealed with Fosroc Colpor 200PF
(or similar approved)

R20 dowel bars 600 long at 300 c/c in centre
of slab and debonded for 1/2 of length

R20 dowel bars 600 long at 300 c/c in centre
of slab and debonded for 1/2 of length

Sliding dowel cap filled
with compressible material

25 thick compressible
filler board

25 wide joint sealed with
25 deep Fosroc Colpor 200PF
(or similar approved).

ISOLATION JOINT (ISO)

Sliding dowel cap filled
with compressible material

3 No. R12 Bars 600mm long at 100c/c to be
positioned 45 degrees to re-entrant corner.

TRIMMER BAR DETAIL FOR RE-ENTRANT CORNERS

Where a Re-Entrant corner points into the
interior of the panel, trimmer bar reinforcement
should be provided . Bar to be positioned in the
upper face of the slab.
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HALF-BATTER KERB - TYPICAL DETAIL

125mm x 225mm
Pre-Cast Concrete
Half-Batter Kerb

125

12
5

50

150

275

25
5
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0

BULL-NOSE KERB - TYPICAL DETAIL

125mm x 225mm
Pre-Cast Concrete
Bull-Nosed Kerb

125

25 50

150

275

15
0

15
0

DROPPED KERB - TYPICAL DETAIL

125mm x 225mm
Pre-Cast Concrete
Splay Kerb 125

6 50

150

275

15
0

15
0

DROPPED KERB - TYPICAL DETAIL

13mm Min./25mm Max.
1:4 Sand / Cement
Mortar Bed

125mm x 225mm
Pre-Cast Concrete
Bull-Nosed Kerb

150mm Thick Concrete
Bed and Backing,
Class ST4

Car Park Surface
Construction Carriageway

Construction

FALL è

Isolation Joint to
Engineers Detail200min

Concrete Set Min. 3mm
Above Top of Edge Rail

Formation
and Sidefill

20
0

m
in

Concrete Bed & Haunch
- Strength Min. C20

25
With A393 Rebar Reinforcement

ACO Multidrain
M100D/DS 10.0 Channel

Concrete Bed & Haunch
Strength Min. C20

25
With A393 Rebar Reinforcement

Concrete Set Min. 3mm
Above Top of Edge Rail

20
0

200min

ACO Multidrain
M100D/DS 10.0 Channel

ACO Universal Sump
M100D/DS 10.0

53
5

CHANNEL DRAIN - TYPICAL DETAILCHANNEL DRAIN SUMP - TYPICAL DETAIL

Formation
and Sidefill

Isolation Joint to
Engineers Detail

90
0

15
0

M
in

.
30

0
M

ax

450

15
0

M
in

.

150

150mm Min. Concrete
Surround Grade: GEN1

150
Min.

Gully Chamber to BS 5911
Internal Ø 900 x 450mm
Trapped Outlet and
Rodding Eye

Rodding Eye with Removable
Stopper and Chain

Gully Cover and Frame to BS EN
124 C250 and Kitemarked.
Gully Frame Bedded on Cement/
Sand 1:3 Mortar

Cement Mortar
Fillet Pipe Outlet

Carriageway

15
0

150mm Thick Concrete Bed
and Backing, Class ST4

125mm x 225mm
Pre-Cast Concrete
Half-Batter Kerb
Typical Installation

Ø150mm Pipe Outlet

Class 'B' Engineering Bricks
(2 No. Courses Min. 4 No. Max.)
Set in Class 1 Mortar.
Top Course Laid as Headers.

Concrete to Surround Pipe
and Extend Along Drain until
Min. Cover is Achieved.

MINIMUM CLEAR OPENING
BETWEEN GULLY POT AND
GULLY FRAME = 300mm

DRAINAGE GULLY - TYPICAL DETAIL

RODDING EYE - TYPICAL DETAIL

Finished Surface Level

Square Ductile Iron Cover
to Rodding Point, set to
Finished Surface Level

Concrete Bed & Haunch
Min. 225mm Thickness
Top Level to Suit Surface
Finish Type

M
in

. 2
25

Se
e 

D
ra

in
ag

e 
Pl

an
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nd
 M

an
ho
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he
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 fo
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Straight Length of Pipe
Cut to Suit Invert Level

Standard Pipe
Bed and Surround

Flow a

Z
 90

° F
low

EXISTING CONNECTION DIAMETER

100

Jun.

150

Jun.

225

Jun.

300 375

Sad.

450

Sad.

525

Sad.

600

Sad.

675

Sad.

750

Sad.

PR
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D
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N
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 Ø

100
150
225
300
375
450

Sad. Sad. Sad. Sad. Sad. Sad. Sad.
Jun. Jun. Jun.

Jun. Jun. Jun.

Jun. Jun. Jun.
Jun. Jun. Jun.

Jun. Jun. Jun.

Sad. Sad. Sad. Sad. Sad.
Sad. Sad. Sad. Sad.

Sad. Sad. Sad.
Sad. Sad.

Flow a

Z Flow Z Flow

Rubber Tubular Gasket
Cemented to Saddle

Z
 45

° F
lowConnection Pipe

Pipe Crown

JUNCTION CONNECTION - TYPICAL DETAIL

SADDLE CONNECTION - TYPICAL DETAIL

Flow a

Pipe Crown

Pipe Saddle Connection
Suitable for Pipe Diameters Three Increments
Larger Than Connection Pipe. Saddle to be of
Matching Material to Existing Pipe. Connections
to be made at 10 o'clock or 2 o'clock.

Connection Pipe
Positioned at 10 o'clock or 2 o'clock
and at an Angle of 45°

Existing Pipe

Existing Pipe

Pipe Junction Connection
Suitable for Pipe Diameters that are Not Three
Increments Larger Than Connection Pipe.
Oblique or Square-Curved Junction Connection.

75

75

0-
25

680

225 19
4

23
4

SAFETY KERB - TYPICAL DETAIL

15
0

Standard Trief Kerb Depicted

13mm Min./25mm Max.
1:4 Sand/Cement
Mortar Bed

C30P Concrete
Bed and Backing

Units Laid to Form Radius Bends
will Require Joints to be Pointed

13mm Min./25mm Max.
1:4 Sand / Cement
Mortar Bed

150mm Thick Concrete
Bed and Backing,
Class ST4

13mm Min./25mm Max.
1:4 Sand / Cement
Mortar Bed

150mm Thick Concrete
Bed and Backing,
Class ST4

13mm Min./25mm Max.
1:4 Sand / Cement
Mortar Bed

150mm Thick Concrete
Bed and Backing,
Class ST4
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600 x 600mm Cover
and Frame to BS EN124.

Inflow Pipe

FLOW RESTRICTOR - TYPICAL SECTION DETAIL FLOW RESTRICTOR - TYPICAL PROFILE DETAIL

Note:
Typical Installation Drawing
JFC Hydro-Valve Depicted
Indicative Dimensions Shown,Actual
Dimensions Dependent on Specifications

Outflow Pipe

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.

Pre-Cast Manhole Sections to be:
BS5911:Part 200, Bedded in Class 1
Mortar, Proprietary Bitumen or Resin
Mastic Sealant. Bottom Pre-Cast
Section to be Built into Base Concrete
Min 100mm

Minimum 100mm Concrete Surround

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

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

Manual Bypass Cord & Bracket

Optional
Overflow

Steel Stud Anchor

Neoprene Gasket

Outflow Invert Level
Marked on Hydro-Valve

Fixed to Manhole with
6 No. Steel Stud Anchors

Removable Service Plate

Vlave Inlet

CATCHPIT SECTION - TYPICAL DETAIL

600 x 600mm Cover
and Frame to BS EN124.

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.

Pre-Cast Manhole Sections to be:
BS5911:Part 200, Bedded in Class 1
Mortar, Proprietary Bitumen or Resin
Mastic Sealant. Bottom Pre-Cast
Section to be Built into Base Concrete
Min 100mm

Minimum 100mm Concrete Surround

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

Minimum Sump Depth 450mm
See Drainage Schedule for
Site Specific Invert Level

Ground LevelGround Level Ground Level

Va
rie

s

Va
rie

s

Ground Level

22
5

Va
rie

s

Ground Level

Min.
225

Min. 600
500 where

Pipe <Ø375

MANHOLE TYPE A - TYPICAL DETAILS

MANHOLE TYPE B - TYPICAL DETAILS

22
5

Soffit

Min.
225

Min.
500

600 x 600mm Cover
and Frame to BS EN124.

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.

Pre-Cast Manhole Sections to be:
BS5911:Part 200, Bedded in Class 1
Mortar, Proprietary Bitumen or Resin
Mastic Sealant. Bottom Pre-Cast
Section to be Built into Base Concrete
Min 75mm

Minimum 150mm Concrete Surround

Minimum 225mm to Pipe Barrel

Self-Cleaning Holes Required
Where Channel >600mm Wide

Benched Slope, 1 in 10
to 1 in 30, High Strength Concrete,
Min 20mm Thcik Shaped and
Finished to All Connections.

M
in

. 5
0

M
ax

.3
00

Reducing Slab Not to be Used
on Manholes Less Than Ø1.50m

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

75
50

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

600 x 600mm Cover
and Frame to BS EN124.

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.

Pre-Cast Manhole Sections to be:
BS5911:Part 200, Bedded in Class 1
Mortar, Proprietary Bitumen or Resin
Mastic Sealant. Bottom Pre-Cast
Section to be Built into Base Concrete
Min 75mm

Minimum 150mm Concrete Surround

Minimum 225mm to Pipe Barrel

Self-Cleaning Holes Required
Where Channel >600mm Wide

Benched Slope, 1 in 10
to 1 in 30, High Strength Concrete,
Min 20mm Thcik Shaped and
Finished to All Connections.

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

Rocker Pipe
Pipe Ø150-450 Length = 0.50 to 0.75m
Pipe Ø450-750 Length = 0.75 to 1.00m

Rocker Pipe

Minimum Benching

Pipe Joint Channel
Min.100mm Inside Face

Minimum Benching

Rocker Pipe

Flexible Joint

Pipe Joint Channel
Min.100mm Inside Face

Minimum 150mm Thick
GEN 3 Grade Concrete
Bed and Haunch

Minimum 150mm Thick
GEN 3 Grade Concrete
Bed and Haunch

DIAMETERS AND OPENINGS
LARGEST

PIPE Ø

150

MANHOLE
INTERNAL Ø

MIN. CLEAR
OPENING SIZE

M
AN

HO
LE

 D
EP

TH
 T

O
 S

O
FF

IT

<1500

>1500

>3000

1050 750 X 750

Varies Dependant
on Pipe Dimaeters

Varies Dependant
on Pipe Dimaeters

Chamber Diameters:

Largest Pipe Manhole Ø
<375 1200
375-700 1500
750-900 1800
>900 2100

Chamber Diameters:

Largest Pipe Manhole Ø
<375 1200
375-700 1500
750-900 1800
>900 2100

300 1200 675 X 675 ECCENTRIC
450 1350 675 X 675 ECCENTRIC
700 1500 675 X 675
900 1800 675 X 675

1000 2100 675 X 675
>1000 SEE SCHEDULE 750 X 675

100 - 450 1200
>450 1800+

>1000 SEE SCHEDULE
STEPS 1050

LADDERS 1200

600 X 600
600 X 600
600 X 600
600 X 600
600 X 600
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50mm Blinding Layer

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

Discharge pipe to catchpit

150mm Thick in-situ
concrete base ST4.

Air vent pipe

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.

Min 100mm Concrete surround.

Heavy duty cover slab to BS 5911:
PART 200 bedded in Class 1 mortar,
proprietary bitumen or resin mastic
sealant.

VARIES

40
0

Single layer Polystorm units (Depth = 0.40m per unit)

Selected suitable fill

50mm Blinding Layer

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

Discharge pipe to catchpit

150mm Thick in-situ
concrete base ST4.

Air vent pipe

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.

Min 100mm Concrete surround.

Heavy duty cover slab to BS 5911:
PART 200 bedded in Class 1 mortar,
proprietary bitumen or resin mastic
sealant.

Class 'B' engineering bricks
(2 no. courses min, 4 no.
courses max) or PC masonry
units or PC cover frame seating
rings set in Class 1 mortar.

50
0

VARIES

Base

Binder course

Surface course
Car Park Surface Construction

80
0

Impermeable Geomembrane
& Protective GeotextileSand Layer

Double layer Polystorm units (Depth = 0.40m per unit)

60
0

60
0

Selected suitable fill
Class 'B' engineering bricks
(2 no. courses min, 4 no.
courses max) or PC masonry
units or PC cover frame seating
rings set in Class 1 mortar.

Base

Binder course

Surface course

Car Park Surface Construction Impermeable Geomembrane
& Protective GeotextileSand Layer

50
0

SINGLE LAYER ATTENUATION TANK - TYPICAL DETAIL

DOUBLE LAYER ATTENUATION TANK - TYPICAL DETAIL

Selected suitable fill

50mm Blinding Layer

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

Discharge pipe to catchpit

150mm Thick in-situ
concrete base ST4.

Air vent pipe

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.

Min 100mm Concrete surround.

Heavy duty cover slab to BS 5911:
PART 200 bedded in Class 1 mortar,
proprietary bitumen or resin mastic
sealant.

Class 'B' engineering bricks
(2 no. courses min, 4 no.
courses max) or PC masonry
units or PC cover frame seating
rings set in Class 1 mortar.

50
0

VARIES

Base

Binder course

Surface course

Car Park Surface Construction

12
00

Impermeable Geomembrane
& Protective GeotextileSand Layer

Triple layer Polystorm units (Depth = 0.40m per unit)

60
0

TRIPLE LAYER ATTENUATION TANK - TYPICAL DETAIL
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Surface Water Flow Assessment

Site ASDA Boldon Date 08-Apr-22

Existing Proposed

Total area = 875 m2 875 m2

Impermeable area flowing to Surface Water, Ap = 875 m2 875 m2

Roofs 0 m2 165 m2

Pavings 875 m2 710 m2

Landscape 0 m2 0 m2

Rainfall intensity, R= 50 mm/hr

where R

Runoff, Q = 2.78*Ap*R 12.2 l/s

Required runoff reduction= 30 %

Allowable discharge = 8.5 l/s
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CRM Stormflow Stormwater Management Software Page 1

Client: EG Group

Project: ASDA Boldon

Location: Gateshead

Catchment:

Catchment Details:

Buildings 165 m² x 95 %

Dense surfacing 710 m² x 90 %

Effective Area 795.75 m²

Storage Details:

Length 10 m

Width 10 m

Depth 1 m

Porosity 100 %

Area Increase 0 %

Outflow Details:

Infiltration rate 0 m/hr

Attenuation Control

Control Diameter

Orifice Plate

94 mm

Discharge rate 9 l/s

Rainfall Details - FSR Method:

Return Period 100 years

Climate Change Factor 45 %

r value 0.35

M5-60 18 mm

Summer Storm Profile

Duration Intensity Required
mm mm/h storage(m³)

5 min

10 min

15 min

30 min

45 min

60 min

2 hours

6 hours

24 hours

16.4 196.5 12.230

24.7 148.4 17.475

30.4 121.6 20.415

40.9 81.8 24.288

47.6 63.5 26.013

52.6 52.6 26.827

65.5 32.8 26.698

87.2 14.5 19.638

120.7 5.0 8.501

Result:

Outcome Pass

Critical Storm Duration 1.4 hrs

Hmax 0.272 m

Required Volume 27.177 m³

Time to half empty 25.2 min
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Saldanha Design & Management File: FLOW - Bolden_rev 1.pfd
Network: Storm
Norman Saldanha
01/12/2022

Page 1

Flow+ v10.4 Copyright © 1988-2022 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
1
0
England and Wales
20.000
0.300
0.750
4.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
150.0
0.80
Level Soĸts
0.200
0.800
x
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S10
S20
S30
S40
S50
OUTFALL

ATT

0.020
0.015
0.050

4.00
4.00
4.00

4.00

29.650
29.650
29.650
29.550
29.650
29.500

29.550

1200
1500
1200
1200
1200
1200

1200

434378.534
434373.122
434379.037
434413.321
434405.814
434416.556

434407.027

561633.525
561628.429
561616.852
561634.369
561649.062
561654.551

561648.635

0.950
0.998
1.160
1.206
1.587
1.483

1.486

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.001 S10 S20 7.434 0.600 28.700 28.652 0.048 154.9 150 4.15 50.8

1.001 0.805 14.2 2.8 0.800 0.848 0.020 0.0 45 0.624

1.002 S20 S30 13.001 0.600 28.652 28.565 0.087 150.0 150 4.42 49.6

1.002 0.818 14.5 4.7 0.848 0.935 0.035 0.0 59 0.732

1.003 S30 S40 38.500 0.600 28.490 28.344 0.146 263.7 225 5.22 46.5

1.003 0.800 31.8 10.7 0.935 0.981 0.085 0.0 90 0.724

1.004 S40 S50 16.500 0.600 28.344 28.234 0.110 150.0 225 5.48 45.6

1.004 1.065 42.3 10.5 0.981 1.191 0.085 0.0 76 0.886

1.005 S50 OUTFALL 12.063 0.600 28.063 28.017 0.046 262.2 225 5.73 44.8

1.005 0.802 31.9 10.3 1.362 1.258 0.085 0.0 87 0.716

1.006 ATT S50 1.286 0.600 28.064 28.063 0.001 1286.0 300 4.05 51.2

1.006 0.430 30.4 0.0 1.186 1.287 0.000 0.0 0 0.000
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Saldanha Design & Management File: FLOW - Bolden_rev 1.pfd
Network: Storm
Norman Saldanha
01/12/2022

Page 2

Flow+ v10.4 Copyright © 1988-2022 Causeway Technologies Ltd

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.001 7.434 154.9 150 Circular 29.650 28.700 0.800 29.650 28.652 0.848

1.001 S10 1200 Manhole Adoptable S20 1500 Manhole Adoptable

1.002 13.001 150.0 150 Circular 29.650 28.652 0.848 29.650 28.565 0.935

1.002 S20 1500 Manhole Adoptable S30 1200 Manhole Adoptable

1.003 38.500 263.7 225 Circular 29.650 28.490 0.935 29.550 28.344 0.981

1.003 S30 1200 Manhole Adoptable S40 1200 Manhole Adoptable

1.004 16.500 150.0 225 Circular 29.550 28.344 0.981 29.650 28.234 1.191

1.004 S40 1200 Manhole Adoptable S50 1200 Manhole Adoptable

1.005 12.063 262.2 225 Circular 29.650 28.063 1.362 29.500 28.017 1.258

1.005 S50 1200 Manhole Adoptable OUTFALL 1200 Manhole Adoptable

1.006 1.286 1286.0 300 Circular 29.550 28.064 1.186 29.650 28.063 1.287

1.006 ATT 1200 Manhole Adoptable S50 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S10

S20

S30

S40

S50

OUTFALL

ATT

434378.534

434373.122

434379.037

434413.321

434405.814

434416.556

434407.027

561633.525

561628.429

561616.852

561634.369

561649.062

561654.551

561648.635

29.650

29.650

29.650

29.550

29.650

29.500

29.550

0.950

0.998

1.160

1.206

1.587

1.483

1.486

1200

1500

1200

1200

1200

1200

1200

0

1

0

1
0

1

0

1

2

0

1

0

0
1

0
1

0
1

0
1
2

0
1

0

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.006
1.004

1.005
1.005

1.006

28.700
28.652

28.652
28.565

28.490
28.344

28.344
28.063
28.234

28.063
28.017

28.064

150
150

150
150

225
225

225
300
225

225
225

300
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Saldanha Design & Management File: FLOW - Bolden_rev 1.pfd
Network: Storm
Norman Saldanha
01/12/2022

Page 3

Flow+ v10.4 Copyright © 1988-2022 Causeway Technologies Ltd

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.300
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

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

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

30
100

45
45

0
0

0
0

Node S50 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
28.063
1.200
8.5

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0132-8500-1200-8500
0.150
1200

Node ATT Soakaway Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
1.00

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

Pit Width (m)
Pit Length (m)

28.064
27
3.000
25.000

Depth (m)
Inf Depth (m)

Number Required

0.400

1
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Saldanha Design & Management File: FLOW - Bolden_rev 1.pfd
Network: Storm
Norman Saldanha
01/12/2022

Page 4

Flow+ v10.4 Copyright © 1988-2022 Causeway Technologies Ltd

Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S10 11 28.874 0.174 9.6 0.2700 0.0000 SURCHARGED

15 minute winter S10 1.001 S20 8.7 0.595 0.608 0.1309

15 minute winter S20 11 28.849 0.197 15.9 0.4073 0.0000 SURCHARGED

15 minute winter S20 1.002 S30 15.4 0.897 1.066 0.2289

15 minute winter S30 10 28.731 0.241 38.4 0.4795 0.0000 SURCHARGED

15 minute winter S30 1.003 S40 37.4 0.983 1.176 1.4183

15 minute winter S40 11 28.523 0.179 37.4 0.2026 0.0000 OK

15 minute winter S40 1.004 S50 37.3 1.156 0.881 0.5315

60 minute winter S50 46 28.275 0.212 21.8 0.2394 0.0000 OK

60 minute winter S50 Hydro-Brake® OUTFALL 8.1 31.2

15 minute summer OUTFALL 1 28.017 0.000 7.9 0.0000 0.0000 OK

60 minute winter ATT 46 28.272 0.208 14.6 15.8058 0.0000 OK

60 minute winter ATT 1.006 S50 -14.6 -0.848 -0.482 0.0677
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Saldanha Design & Management File: FLOW - Bolden_rev 1.pfd
Network: Storm
Norman Saldanha
01/12/2022

Page 5

Flow+ v10.4 Copyright © 1988-2022 Causeway Technologies Ltd

Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S10 11 29.094 0.394 12.5 0.6115 0.0000 SURCHARGED

15 minute winter S10 1.001 S20 10.3 0.599 0.722 0.1309

15 minute winter S20 11 29.059 0.407 19.3 0.8407 0.0000 SURCHARGED

15 minute winter S20 1.002 S30 19.1 1.085 1.321 0.2289

15 minute winter S30 11 28.890 0.400 47.0 0.7968 0.0000 SURCHARGED

15 minute winter S30 1.003 S40 44.8 1.127 1.409 1.5309

15 minute winter S40 11 28.571 0.227 44.8 0.2566 0.0000 SURCHARGED

15 minute winter S40 1.004 S50 44.6 1.200 1.053 0.6039

60 minute winter S50 46 28.364 0.301 28.6 0.3402 0.0000 SURCHARGED

60 minute winter S50 Hydro-Brake® OUTFALL 8.5 41.2

15 minute summer OUTFALL 1 28.017 0.000 7.9 0.0000 0.0000 OK

60 minute winter ATT 47 28.363 0.299 20.4 22.7754 0.0000 OK

60 minute winter ATT 1.006 S50 -20.4 -0.839 -0.671 0.0905

ASDA Boldon DTR Drainage Statement_Rev 1 21 of 21, 01/12/2022


	Sheets and Views
	001

	Sheets and Views
	002

	Sheets and Views
	003

	Sheets and Views
	004

	Sheets and Views
	001

	Sheets and Views
	002

	Sheets and Views
	003

	Sheets and Views
	004

	Sheets and Views
	005


