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NOTES

1. Dimensions are in mm unless otherwise stated.
2. Levels are in m AOD unless otherwise stated.
3. This drawing has been produced to support a planning

application for the named scheme. It should not be relied
upon for any other purpose.

4. Geocellular Storage System to be detailed and installed
as per manufacturers guidelines.
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Site Boundary

Wherever possible, risk is designed out
during the design process. Where this is not
possible, the risk will be minimised and any
significant residual risk will be noted and
indicated by a hazard warning triangle.
1. Connection into a live asset invert to be

confirmed by survey prior to connection.
2. Deep Excavation.

Hammonds Construction Limited

Permeable Paving

Cellular Storage

Proposed Surface Water Drainage

Proposed Foul Water Drainage

Hydro-Brake Flow Control Chamber

Proposed Combined Drainage

1.

B 15.11.2025 FINAL - For Planning FEG

2.

C 15.01.2026 FINAL - For Planning FEG

Surface Water Plot Drainage to be 150mm diameter laid
at a minimum of 1 in 80.

Foul Water Plot Drainage to be 100mm diameter laid at
a minimum of 1 in 40.

All other pipe sizes and gradients as per drawing.

add in location of water buts

water buts

private drainage  - gullies, ACO drains etc., on driveways

put on finished floor Levels? show they are 150mm above surrounding ground. Put an arrow on the driveways to show falls and add any infrastructure to intercept surface water if driveways falling towards properties.

what are the slopes of the gardens? 

Perm Pave?



Reinforced concrete cover slab bedded with
mortar, proprietary bitumen or resin mastic
sealant

50mm hardcore blinding beneath all concrete

160mm Ø vent pipe with top
cowl and flange adaptor at

base all to bs en 1401-1 where
applicable. Cowl to be 300mm

clear of finished ground level

Class 6h granular material (100% passing 5mm sieve)
minimum 100mm thick

Polystorm crates (or
similar approved)

Typical Attenuation Long Section
Scale: NTS

Impermeable Membrane

50mm hardcore blinding beneath all concrete

Pipe Bedding Detail to be used within 300mm of the 
No Mechanical compaction techniques 

crown of all  pipework.

Note:

Trench Widths:

150

450

300
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225

Pipe Dia. 

100

(mm)

550
600

1150
1050
750

700

Width (mm)
Min. Trench 

10
0

m
in

.

Type  S

Pipe Dia. 

Gr
ea

te
r T

ha
n 

10
00

m
m

 (e
xc

ep
t i

n 
la

nd
sc

ap
ed

 a
re

as
)

Varies 

m
in

.
10

0

gravel bedding and surround.
10mm dia. nom size Pea 

construction to Engineer's 
Road / Parking / Slab / Landscaping 

compacted in 150mm max. layers.
granular material laid and 
DOT Type 1 or suitable as-dug 

Specification

unless specified otherwise

Min. Trench Widths Vary According
To Pipe Dia. See Table

Pipe Bedding Detail 
Type  Z

Backfill with Granular Subbase Material Type
1 compacted in 150mm layers up to road
formation.

Pipe encased in concrete with 18mm thick
compressible board precut to profile of pipe at
face of flexible pipe joints to form vertical
construction joints.100mm minimum

25mm binding

Road Construction

Haunching to cover & bed frame
with class M1, M2 or expoxy mortar

GEN3 concrete (sulphate resistant
with 1no. layer of A393 reinforecment

bottom layer 70mm cover)

GEN3 concrete
surround 150mm thick
(sulphate resistant)

Cover & frame to be grade a
or b class 1 having 450mm
minimum clear opening

Class b engineering brick or special
purpose concrete brickwork 4
courses (max) 2 course (min) &/or
precast concrete cover frame
seating rings

50mm hardcore
blinding beneath
all concrete

OUTLETINLET

Flexible joint

600mm nominal Ø polypropylene
catch pit chamber by polypipe or
equally approved

Typical Catchpit Detail
Scale: NTS

Concrete collar finished flush with
cover level (light brush finish)

Should it be necessary for any
manholes to be located internally
covers are to be double sealed
and mechanically fixed (i.e. bolted
down)

150mm surround of well
compacted (by hand tamp)
granular material or suitable 'as
dug' material (see general notes)

Base section
100mm bedding of 10mm nominal
single size aggregate, well
compacted

Collar and frame bedded on and
haunched with1:3 mortar mix

ST4 concrete collar to provide bed
for frame shutter external ribs

Cover frames to be Class B125 to
BS EN 124  where vehicle loading
anticipated , otherwise to
manufacturer's specification

Inspection Chamber
Scale: NTS

ACO Civic Drain C100 0.0
Scale: NTS

Kerb

Lower
permeable
geotextile

Permeable structural layer well compacted to
comply with BS EN 13242 or BS 12620. Should
comprise crushed rock, concrete or blast
furnace slag eg. Type 4/20

Subgrade

Typical Section through Permeable Paving
Scale: NTS

35mm thk Surface Course,
PA10 Surf to BS EN 13108 Part
7 binder to be 70/100

60mm thk Binder Course, AC
20 Open bin PD6691 Annex B.
Binder grade to be 160/220

For dimensions of main trench  please refer to
manhole schedule and calculation report

Impermeable
Membrane.

Perforated Pipe
wrapped in
Terram T1000

200 to 300mm Permeable structural layer
well compacted to comply with BS EN 13242
or BS 12620. Should comprise crushed rock,
concrete or blast furnace slag eg. Type 4/20
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3. This drawing has been produced to support a planning

application for the named scheme. It should not be relied
upon for any other purpose.

4. In the absence of a a proposed level strategy, levels have
been based on existing topographical survey.

5. Connections into main sewer to be confirmed via
applications to Severn Trent.
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Wherever possible, risk is designed out
during the design process. Where this is not
possible, the risk will be minimised and any
significant residual risk will be noted and
indicated by a hazard warning triangle.

1. Connection into Existing Sewer

Kingsley Holt Residential Development

Hammonds Construction Limited
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Pipe DIA. Rocker pipe length

Haunching to cover & bed frame with class
m1, m2 or expoxy mortar

Max 675mm from cover
level to first ladder rung

Reinforced concrete cover
slab bedded with mortar,

proprietary bitumen or resin
mastic sealant

Ladder 200 mm from face

Benching slope to be not
flatter than 1 in 30

High strength concrete topping to
be brought up to a dense  smooth

face neatly shaped & finished to
all branch connections (minimum

thickness 20mm)

Inverts formed generally using
channel pipes

GEN3 concrete (sulphate resistant)

Joint to be as close as practicable
to face of manhole to permit

satisfactory joint & subsequent
movement

Toe holes to be provided in benching of
sewer greater than 600mm dia. for access

to invert

GEN3 concrete surround 150mm
thick (sulphate resistant))

Cover & frame to be grade a or b
class 1 having 600mm minimum

clear opening

Engineering or special purpose
concrete brickwork 4 courses (max)

2 course (min) &/or precast concrete
cover frame seating rings

Precast concrete shaft, chamber
sections & cover slab to be bedded
with mortar, proprietary bitumen or
resin mastic sealant

The bottom chamber section
to be built into base concrete
min. 75mm

Distance between top of
pipe & underside of pc
chamber to be 50mm

225mm to invert of pipe

Pipe joint with channel to be
located min 100mm inside
face of chamber

Short length pipe to be
similar length to rocker pipe

Rocker pipe

150-450

451-750

>750

0.5-0.75

0.75-1.0

Seek Guidance

Haunching to cover & bed frame
with class m1, m2 or expoxy mortar

Max 675mm from cover
level to first ladder rung

Reinforced concrete cover slab
bedded with mortar, proprietary
bitumen or resin mastic sealant

Plastic encapsulated double step rungs in
stainless steel (grade 316) or mild steel  (BS

EN 13101:2002). 280mm centres

Benching slope to be not flatter than 1 in 30

High strength concrete topping to be
brought up to a dense  smooth face neatly

shaped & finished to all branch
connections (minimum thickness 20mm)

Inverts formed generally using channel
pipes

GEN3 concrete (sulphate resistant)

Joint to be as close as practicable  to face
of manhole to permit  satisfactory joint &

subsequent  movement

GEN3 concrete surround 150mm
thick (sulphate resistant))

Pipe joint with channel to
be located min 100mm
inside face of chamber

Short length pipe to be
similar length to rocker pipe

Rocker pipe

Cover & frame to be grade a
or b class 1 having 600mm

minimum clear opening

Engineering or special purpose
concrete brickwork 4 courses (max) 2

course (min) &/or precast concrete
cover frame seating rings

Precast concrete shaft, chamber
sections & cover slab to be
bedded with mortar, proprietary
bitumen or resin mastic sealant

The bottom chamber section
to be built into base concrete
min. 75mm

Distance between top of
pipe & underside of pc
chamber to be 50mm

225mm to invert of pipe

New manhole at junction with
existing to be formed around

existing drain. operations to break
into existing drain to be carried out

after completion of  benching.

50mm hardcore
blinding beneath
all concrete50mm hardcore blinding

beneath all concrete

Toe holes to be provided in benching of
sewer greater than 600mm dia. for access

to invert

900mm x 600mm minimum clear
opening cover frame bedded on
mortar

GEN3 concrete (sulphate
resistant)

Rocker pipe

Joint to be as close as
practicable  to face of

manhole to permit
satisfactory joint &

subsequent  movement

Benching slope to be
not flatter than 1 in 30

Engineering or special
purpose concrete

brickwork

Haunching to cover &
bed frame with class m1,

m2 or expoxy mortar

Plastic encapsulated
double step rungs in

stainless steel (grade
316) or mild steel  (BS

EN 13101:2002.
280mm centres

Inverts formed generally
using channel pipes

Arch over pipe

High strength concrete topping
to be brought up to a dense

smooth face neatly shaped &
finished to all branch

connections (minimum thickness
20mm)

200mm to
invert of pipe

50mm hardcore blinding
beneath all concrete

Brickwork to be corbelled to suit
cover, maximum step 30mm

150mm min.

Max 675mm from cover level
to first ladder rung

Cover & frame to be grade a or b
class 1 having 1220 x 675mm

minimum clear opening

Rocker pipe

Joint to be as close as
practicable  to face of

manhole to permit
satisfactory joint &

subsequent  movement

GEN3 concrete
(sulphate resistant)

Inverts formed generally
using channel pipes

150mm min.

Plastic encapsulated
double step rungs in

stainless steel (grade
316) or mild steel  (BS

EN 13101:2002.
280mm centres

Benching slope to be not
flatter than 1 in 30

Class B engineering brick or
special purpose concrete

brickwork

Haunching to cover &
bed frame with class m1,

m2 or expoxy mortar

Arch over pipe

200mm to invert of pipe

50mm hardcore blinding
beneath all concrete

High strength concrete topping to be
brought up to a dense  smooth face neatly

shaped & finished to all branch connections
(minimum thickness 20mm)

GEN3 concrete (sulphate resistant)

Plastic encapsulated double step
rungs in stainless steel (grade 316)

or mild steel  (bs en 13101:2002).
280mm centres

GEN3 concrete surround 150mm
thick (sulphate resistant))

Cover & frame to be grade a
or b class 1 having 600mm

minimum clear opening

Class B engineering brick or
special purpose concrete

brickwork 4 courses (max) 2
course (min) &/or precast concrete

cover frame seating rings

Haunching to cover & bed frame
with class m1, m2 or expoxy

mortar

The bottom chamber section to
be built into base concrete min.
75mm

Distance between top of
pipe & underside of pc
chamber to be 50mm

200mm to invert of pipe

Estate road cover slab bedded
on pc chamber section with

mortar, proprietary bitumen or
resin mastic sealant

Benching slope to be
not flatter than 1 in 30

Inverts formed generally
using channel pipes

1350mm Ø

High strength concrete topping to
be brought up to a dense  smooth

face neatly shaped & finished to
all branch connections (minimum

thickness 20mm)

GEN3 concrete (sulphate resistant)

Plastic encapsulated double step
rungs in stainless steel (grade 316) or

mild steel  (BS EN 13101:2002).
280mm centres

GEN3 concrete surround 150mm
thick (sulphate resistant))

Cover & frame to be grade a or
b class 1 having 600mm
minimum clear opening

Class b engineering brick or special
purpose concrete brickwork 4 courses

(max) 2 course (min) &/or precast
concrete cover frame seating rings

Haunching to cover &
bed frame with class m1,

m2 or expoxy mortar

The bottom chamber
section to be built into base
concrete min. 75mm

Distance between top of
pipe & underside of pc
chamber to be 50mm

200mm to invert of pipe

Estate road cover slab bedded on
pc chamber section with mortar,

proprietary bitumen or resin
mastic sealant

Benching slope to be
not flatter than 1 in 30

Inverts formed generally
using channel pipes

1050mm Ø

50mm hardcore blinding
beneath all concrete

50mm hardcore blinding
beneath all concrete

Chamber with outgoing pipes greater
than 600mm DIA. shall be fitted with
guard bars, safety chains or other
safety devices.

Manholes with an incoming sewer of
DIA. 900mm & over to be as approved
by the council/ undertaker.

Chamber with outgoing pipes greater
than 600mm DIA. shall be fitted with
guard bars, safety chains or other
safety devices.

Toe holes to be provided in benching
of sewer greater than 450mm DIA. for
access to invert.

Pipe DIA. Rocker pipe length

150-450

451-750

>750

0.5-0.75

0.75-1.0

Seek Guidance

Chamber width should be increased
for pipes larger than 225mm DIA. to
give 225mm benching each side &
the brickwork corbelled down to suit
cover

Chamber width should be increased
for pipes larger than 225mm DIA. to
give 225mm benching each side &
the brickwork corbelled down to suit
cover

Location of this type of manhole
restricted to areas where Grade B
Class 1 covers are to be used

Location of this type of manholes
restricted to areas where Grade B
Class 1 covers are to be used.

Agreement of council/ undertaker
must be given before installation of
this type of manhole

Manhole Type A
3.0m to 6.0m Depth, (1200mm diameter minimum)

Scale: NTS

Manhole Type B
1.35m to 3.0m Depth, (1200mm diameter minimum)

Scale: NTS

Manhole Type C
Depth to soffit 1.0m to 1.35m

Scale: NTS

Manhole Type D
Depth to soffit less than 1.0m

Scale: NTS

Manhole Type E
Depth to soffit 1.0m to 1.35m

Scale: NTS

Manhole Type F
Depth to soffit less than 1.0m

Scale: NTS

Haunching to cover & bed
frame with class m1, m2 or

expoxy mortar

Benching formed with GEN 3
concrete with a high

strength topping min 40mm
thick with a smooth and

neat finish

GEN3 concrete surround
150mm thick (sulphate

resistant))

Cover & frame to be grade a
or b class 1 having 600mm

minimum clear opening

Class b engineering brick or special
purpose concrete brickwork 4 courses

(max) 2 course (min) &/or precast
concrete cover frame seating rings

300mm thick cast in-situ
base slab formed in RC40

concrete

Flow control device

50mm hardcore
blinding beneath all
concrete

Reinforced concrete cover
slab bedded with mortar,

proprietary bitumen or resin
mastic sealant

Bolted segmental or precast
reinforced concrete manhole

rings bedded on proprietary
bitumen or resin mastic

sealant

Steel stud anchor

Neoprene gasket

Bolted segmental or precast
reinforced concrete manhole

rings bedded on proprietary
bitumen or resin mastic sealant

Removable service plate

Fixed to manhole with 6no. steel stud
anchors

Outlet invert level
marked on

hydro-valve

Vortex chamber Valve inlet

Hydro valve

Bypass cord and assembly

Typical Hydrobrake Detail
Scale: NTS
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applications to Severn Trent.
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Wherever possible, risk is designed out
during the design process. Where this is not
possible, the risk will be minimised and any
significant residual risk will be noted and
indicated by a hazard warning triangle.

1. Connection into Existing Sewer

Kingsley Holt Residential Development

Hammonds Construction Limited
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Appendix M – Foul Calculations 

 
 

 

 

 

 

 



Project Number: 00154
Project Name: Kingsley Residential Development
Calculation: Foul Drainage
Originator: FEG
Rev: A

No. 
Cover 
Level

Invert Depth No.
Cover 
Level

Invert Depth

F1.000 MHF01 203.900 202.600 1.20 MHF02 203.490 202.395 0.99 0.05 0.05 100 8.2 40 1.068 8.388 0.006 0.283 0.06 0.30 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F1.001 MHF02 203.490 202.395 0.99 MHF03 203.370 201.899 1.37 0.05 0.1 100 19.9 40 1.068 8.388 0.012 0.345 0.08 0.37 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F1.002 MHF03 203.370 201.899 1.37 MHF04 202.870 201.519 1.25 0.05 0.15 100 15.2 40 1.068 8.388 0.018 0.4 0.021 0.43 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F1.003 MHF04 202.870 201.519 1.25 MHF05 202.610 201.113 1.40 0.05 0.2 100 16.3 40 1.068 8.388 0.024 0.4 0.021 0.43 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F1.004 MHF05 202.610 201.113 1.40 MHF06 202.600 200.927 1.57 0.05 0.25 100 7.5 40 1.068 8.388 0.030 0.45 0.031 0.48 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F1.005 MHF06 202.600 200.927 1.57 MHC01 202.760 200.704 1.96 0 0.25 100 8.9 40 1.068 8.388 0.030 0.45 0.031 0.48 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F2.000 MHF07 204.160 202.860 1.20 MHF08 203.930 202.415 1.42 0.05 0.05 100 17.8 40 1.068 8.388 0.006 0.283 0.06 0.30 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F2.001 MHF08 203.930 202.415 1.42 MHF09 203.310 202.026 1.18 0.05 0.1 100 15.6 40 1.068 8.388 0.012 0.345 0.08 0.37 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F2.002 MHF09 203.310 202.026 1.18 MHF10 203.120 201.769 1.25 0.05 0.15 100 10.3 40 1.068 8.388 0.018 0.4 0.021 0.43 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F2.003 MHF10 203.120 201.769 1.25 MHF11 202.980 201.460 1.42 0.05 0.2 100 12.4 40 1.068 8.388 0.024 0.4 0.021 0.43 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

F2.004 MHF11 202.980 201.460 1.42 MHC01 202.760 200.704 1.96 0 0.2 100 2.7 4 3.391 26.633 0.008 0.283 0.06 0.96

C1.000 MHC01 202.760 200.704 1.91 MHC02 200.680 199.330 1.20 0 0.45 150 27.4 20 1.992 35.202 0.013 0.345 0.08 0.69 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

C1.001 MHC02 200.680 199.330 1.20 EXMH 200.080 198.080 1.85 0 0.45 150 48.2 39 1.425 25.185 0.018 0.4 0.1 0.57 Acceptable as 100mm dia. Sewer laid no flatter than 1 in 80 and has at 
least 1 WC (see clause B6 point 9b of design and construction guidance) 

Actual 
Velocity

Proportional 
Velocity

CommentLength Gradient
Full Bore 
Velocity

Full Bore 
Flow

Prop 
Discharge 
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Depth of 

Flow

Assumed 
Pipe Size

Pipe 
Number

Upstream Manhole Downstream Manhole
Flow in 

pipe
Cumulative 

Flow
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