
Appendix 6 

Proposed Site Layout Plan and Impermeable Areas Plan 
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Appendix 7 

Drainage Strategy Plans and Calculations and 

Exceedance Event Flow Route Plan 
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PIPE BEDDING FOR ADOPTABLE DRAINS UNDER HIGHWAY CONSTRUCTION

CLASS S PIPE BEDDING

x + 600 max

x + 300 min

Granular material to

S.H.W Clause 503.3(i)

Backfill with DoT type 1

to underside of sub-base

where cover is less

than 1.2m.

x

x/6

(150 Min)

3
0

0

PIPE BEDDING DETAILS

(ADOPTABLE DRAINS)

(Not To Scale)

x

150 Min

x/4X

(150 Min)

x/4X 150 Min

X

150 Min

CLASS Z PIPE BEDDING

Selected fill Class 8 material

to S.W.H. Clause 503.3(iv)

x + 600 max

x + 300 min

Concrete to S.H.W.

Clause 503.3 (iii)

750 max

Road construction

Road surface.

Flexible membranes shall 'break' the

concrete of each joint.

Concrete to S.H.W.

Clause 503.3 (iii)

150 Min

Ref: 8 Out

GRP Headwall

300mmØ

IL 8.273

Ref: 8

1200Ø Manhole

CL 9.600

IL 8.295

Top of 1:3 bank

9.0m AOD

1:100 Year+40%

Maximum storage level

8.7m AOD

Maximum

irrigation level

8.06m AOD

Minimum clear access 600 mm

150 mm concrete surround

Benching slope to

be 1:10 to 1:30

The bottom precast manhole

ring to be built into base

concrete minimum 75 mm

Minimum width of

benching to be 225 mm

Pipe joint with channel

to be located minimum 100 mm

inside face of manhole

Joint to be as close as possible

to face of manhole to permit

satisfactory joint and

subsequent movement

Inverts to be formed

using channel pipes

Construction joint

High-strength concrete

topping to be brought up

to a dense, smooth face,

neatly shaped and finished

to all branch connections

(minimum thickness 20 mm)

Minimum 2 courses of Class B

engineering bricks or precast

concrete cover frame seating rings

FIGURE B.12

TYPICAL MANHOLE DETAIL - TYPE 2

Maximum depth from cover level to soffit of pipe 3.0 m

Lifting eyes in concrete

rings to be pointed

In-situ concrete to be GEN3

(designed to BRE Special Digest 1

Concrete in Aggressive Ground)

Double step rungs in

accordance with BS EN 13101

See Clause E2.33 for

double step details

675 mm maximum to first

step rung from cover level

Self-cleaning toe holes

to be provided where channel

exceeds 600 mm wide

500 mm

minimum from

edge of stepping

600 mm x 600 mm clear opening

cover complying with

BS EN 124 and BS 7903

See Clause E2.32

See  Figure B.14 and

Clause E6.6.2

for rocker pipe details

Precast concrete manhole

sections and cover slab to be

bedded with mortar, plastomeric

or elastomeric seal conforming to

BS EN 1917 and BS 5911-3

See Clause E2.29

Clause B3.2.13 for

PC ring diameter

Mortar bedding and haunching

to cover and frame

to Clause E6.7

Chamber height

(not less than 900 mm)

Distance between top of pipe

and underside of precast section to be

minimum 50 mm to maximum 300 mm

225 mm to underside of channel

REPORT TYPE

TITLE

DRG. No.

SCALE PROJECT. No.

Construction Details Sheet 1

DS

As Shown

-07
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HEADWALL OUTFALL
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* Grading of Sub-base stone

SIEVE SIZE            % PASSING

   100mm                      100

   63mm                        90-100

   37.5mm                     60-80

   20mm                        15-30

   10mm                        0-5

Subbase 150mm

thick 5-10mm

stone 30% voids

60mm Marshalls

Tegula permeable blocks

or similar approved

PERMEABLE BLOCK PAVING YARD CONSTRUCTION

WITH VOIDED SUBBASE AND FILTER DRAIN

(Scale 1:20)

30mm thick 5mm single size stone

30mm sand bedding

Imbitex Permeable

membrane

Level base

Varies

Imbitex Permeable

membrane

225mmØ perforated pipe

1.3m wide x

1.5m deep

voided subbase

with permeable

membrane

30mm thick 5mm single size stone

Filter Drain

215

6

0

°

215

1200mmØ

IL:7.900

CL:9.000

Pivoting by-pass door to drain down.

Pivoting by-pass door operating

steel rope.

Eye bracket for operating rope.

Fixing bolts for flow control unit. 

SECTION

(Scale 1:20)

Flow Control Unit. Hydro-brake Optimum

Flow restricted to 5 l/s with 400mm head

2
6
5

HYDROBRAKE MANHOLE DETAIL

(Scale 1:20)

150mmØ to ditch150mmØ from reservoir

REPORT TYPE

TITLE

DRG. No.

SCALE PROJECT. No.

Construction Details Sheet 2

DS

As Shown

-08
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The Civil Engineering PracƟce
BN41 1RA
www.civil.co.uk
recepƟon@civil.co.uk

File: Yard ConnecƟon.pfd
Network: 
Steve Doughty
25/11/2020

Page 1

Flow+ v10.0 Copyright © 1988-2020 Causeway SoŌware SoluƟons Limited

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-13
2
0
0.850
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
1.000
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

1
2
3
4
5
6
7
8
8_OUT

0.345 5.00 10.400
10.350
10.150
10.100
10.000

9.900
9.800
9.600
9.500

1200
1200
1200
1200
1200
1200
1200
1200
1200

498052.947
498059.471
498106.590
498119.275
498121.447
498119.336
498113.757
498102.354
498100.355

104878.337
104876.711
104888.638
104883.852
104872.156
104855.340
104836.308
104808.694
104803.940

1.500
1.478
1.477
1.483
1.432
1.402
1.383
1.305
1.227

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)

1.000 1 2 6.724 0.600 8.900 8.872 0.028 240.1 300 5.11 50.0

1.000 1.010 71.4 53.0 1.200 1.178 0.345 0.0 193 1.103

1.001 2 3 48.605 0.600 8.872 8.673 0.199 244.2 300 5.92 50.0

1.001 1.001 70.8 53.0 1.178 1.177 0.345 0.0 194 1.095

1.002 3 4 13.559 0.600 8.673 8.617 0.056 242.1 300 6.14 50.0

1.002 1.006 71.1 53.0 1.177 1.183 0.345 0.0 194 1.099

1.003 4 5 11.896 0.600 8.617 8.568 0.049 242.8 300 6.34 50.0

1.003 1.004 71.0 53.0 1.183 1.132 0.345 0.0 194 1.098

1.004 5 6 16.948 0.600 8.568 8.498 0.070 242.1 300 6.62 50.0

1.004 1.006 71.1 53.0 1.132 1.102 0.345 0.0 194 1.099

1.005 6 7 19.833 0.600 8.498 8.417 0.081 244.9 300 6.95 50.0

1.005 1.000 70.7 53.0 1.102 1.083 0.345 0.0 194 1.094

1.006 7 8 29.876 0.600 8.417 8.295 0.122 244.9 300 7.45 48.6

1.006 1.000 70.7 51.5 1.083 1.005 0.345 0.0 191 1.088

1.007 8 8_OUT 5.157 0.600 8.295 8.273 0.022 234.4 300 7.54 48.4

1.007 1.022 72.3 51.2 1.005 0.927 0.345 0.0 187 1.107

ARUN DISTRICT COUNCIL WA/62/20/PL



The Civil Engineering PracƟce
BN41 1RA
www.civil.co.uk
recepƟon@civil.co.uk

File: Yard ConnecƟon.pfd
Network: 
Steve Doughty
25/11/2020

Page 2
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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

1.000 6.724 240.1 300 Circular 10.400 8.900 1.200 10.350 8.872 1.178

1.000 1 1200 Manhole Adoptable 2 1200 Manhole Adoptable

1.001 48.605 244.2 300 Circular 10.350 8.872 1.178 10.150 8.673 1.177

1.001 2 1200 Manhole Adoptable 3 1200 Manhole Adoptable

1.002 13.559 242.1 300 Circular 10.150 8.673 1.177 10.100 8.617 1.183

1.002 3 1200 Manhole Adoptable 4 1200 Manhole Adoptable

1.003 11.896 242.8 300 Circular 10.100 8.617 1.183 10.000 8.568 1.132

1.003 4 1200 Manhole Adoptable 5 1200 Manhole Adoptable

1.004 16.948 242.1 300 Circular 10.000 8.568 1.132 9.900 8.498 1.102

1.004 5 1200 Manhole Adoptable 6 1200 Manhole Adoptable

1.005 19.833 244.9 300 Circular 9.900 8.498 1.102 9.800 8.417 1.083

1.005 6 1200 Manhole Adoptable 7 1200 Manhole Adoptable

1.006 29.876 244.9 300 Circular 9.800 8.417 1.083 9.600 8.295 1.005

1.006 7 1200 Manhole Adoptable 8 1200 Manhole Adoptable

1.007 5.157 234.4 300 Circular 9.600 8.295 1.005 9.500 8.273 0.927

1.007 8 1200 Manhole Adoptable 8_OUT 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

1

2

3

4

5

6

7

498052.947

498059.471

498106.590

498119.275

498121.447

498119.336

498113.757

104878.337

104876.711

104888.638

104883.852

104872.156

104855.340

104836.308

10.400

10.350

10.150

10.100

10.000

9.900

9.800

1.500

1.478

1.477

1.483

1.432

1.402

1.383

1200

1200

1200

1200

1200

1200

1200

0

1 0

1 0

1

0

1

0

1

0

1

0

0
1

0
1

0
1

0
1

0
1

0
1

0

1.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.004

1.005
1.005

1.006

8.900
8.872

8.872
8.673

8.673
8.617

8.617
8.568

8.568
8.498

8.498
8.417

8.417

300
300

300
300

300
300

300
300

300
300

300
300

300
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

8

8_OUT

498102.354

498100.355

104808.694

104803.940

9.600

9.500

1.305

1.227

1200

1200

1

0

1

1

0
1

1.006

1.007
1.007

8.295

8.295
8.273

300

300
300

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV

FEH-13
0.850
0.850

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Normal
x
240

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

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 %)

100 40 0 0

Node 1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.30

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

8.900
11

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 97.5 0.0 1.400 97.5 0.0 1.401 0.0 0.0
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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)

30 minute summer 1 21 10.345 1.445 223.1 49.2444 0.0000 FLOOD RISK

30 minute summer 1 1.000 2 107.4 1.525 1.504 0.4735

30 minute summer 2 21 10.222 1.350 107.4 1.5268 0.0000 FLOOD RISK

30 minute summer 2 1.001 3 104.9 1.489 1.481 3.4227

30 minute summer 3 22 9.741 1.068 104.9 1.2074 0.0000 SURCHARGED

30 minute summer 3 1.002 4 103.2 1.466 1.452 0.9548

30 minute summer 4 22 9.565 0.948 103.2 1.0727 0.0000 SURCHARGED

30 minute summer 4 1.003 5 103.4 1.468 1.456 0.8377

30 minute summer 5 22 9.404 0.836 103.4 0.9455 0.0000 SURCHARGED

30 minute summer 5 1.004 6 103.3 1.468 1.454 1.1935

30 minute summer 6 22 9.196 0.698 103.3 0.7900 0.0000 SURCHARGED

30 minute summer 6 1.005 7 103.2 1.465 1.459 1.3966

30 minute summer 7 22 8.963 0.546 103.2 0.6176 0.0000 SURCHARGED

30 minute summer 7 1.006 8 103.0 1.463 1.457 2.1038

30 minute summer 8 22 8.640 0.345 103.0 0.3897 0.0000 SURCHARGED

30 minute summer 8 1.007 8_OUT 102.9 1.478 1.424 0.3424 140.7

30 minute summer 8_OUT 22 8.521 0.248 102.9 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-13
2
0
0.850
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

Cover
Level
(m)

Depth
(m)

1 5.480 9.000 0.940

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV
Analysis Speed

FEH-13
0.850
0.850
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

✓
240
0.0
✓

2 year (l/s)
Check Discharge Volume

100 year 360 minute (m³)

0.0
✓

Storm DuraƟons
360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 40 0 0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

GreenĮeld
IH124

Soil Index
SPR

Region
Growth Factor 2 year

1
0.10
1
0.90

BeƩerment (%)
QBar

Q 2 year (l/s)

0

Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
Soil Index

GreenĮeld
FSR/FEH

1

SPR
CWI

Return Period (years)
Climate Change (%)

0.10

100
0

Storm DuraƟon (mins)
BeƩerment (%)

PR
Runoī Volume (m³)

360
0

Node 1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
8.060
0.640
11.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0157-1100-0640-1100
0.225
1200

Node 1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

8.060
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The Civil Engineering PracƟce
BN41 1RA
www.civil.co.uk
recepƟon@civil.co.uk

File: Reservoir.pfd
Network: Storm Network 1
Steve Doughty
26/11/2020

Page 2

Flow+ v10.0 Copyright © 1988-2020 Causeway SoŌware SoluƟons Limited

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 7971.0 0.0 0.940 8888.5 0.0

ARUN DISTRICT COUNCIL WA/62/20/PL



The Civil Engineering PracƟce
BN41 1RA
www.civil.co.uk
recepƟon@civil.co.uk

File: Reservoir.pfd
Network: Storm Network 1
Steve Doughty
26/11/2020

Page 3

Flow+ v10.0 Copyright © 1988-2020 Causeway SoŌware SoluƟons Limited

Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

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 Ouƞlow
(l/s)

Discharge
Vol (m³)

10080 minute summer 1 6900 8.692 0.632 59.6 5229.8260 0.0000 OK

10080 minute summer 1 Hydro-Brake® 11.0 4832.3
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23375 Lower Farm - Outfall Drainage Ditch

Open Channel Flow - Manning Equation Kinematic Viscosity of Water at 15
o
C= 1.139E-06 m

2
/s

Width of flow 2.700 m

Depth of Water 0.450 m

1: 3.0 1: 3.0

Bed Width 0.000 m

River Bed Gradient

1: 100

Area A = 0.608 m
2

Wetted Perimeter P = 2.846 m Discharge = 0.620 m
3
/s

Bed Slope So = 0.0100 Capacity 619.937 l/s

Hydraulic Radius R = 0.213 m

Manning's n n = 0.035

Reynolds Number Re = 1.913E+05 Average Velocity = 1.020 m/s
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Appendix 8 

Arun District Council’s Surface Water Drainage Proposal Checklist 
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Appendix 9 

Outline Drainage Maintenance Schedule 

ARUN DISTRICT COUNCIL WA/62/20/PL



 

 

   
 

 

The Civil Engineering Practice 
11 Tungsten Building 
George Street 
Fishersgate 
Sussex 
BN41 1RA 
 

01273 424424 
reception@civil.co.uk 
www.civil.co.uk 

Drainage Maintenance Schedule 

Project Lower Farm, Yapton Lane, Walberton 

Project Number 23375 

By Steve Doughty 

Date 25 November 2020 

 

1 Schedule of Maintenance  

1.1 Once appointed the Contractor will prepare a site specific method statement for the control 
of silt and other pollutants during construction. CIRIA Report C532, Control of water 
pollution from construction sites, provides further guidance on this. 

1.2 The Contractor will maintain the proposed drainage system during construction and until 
the handing over of the site. 

1.3 Upon completion management of the onsite drainage infrastructure will be passed on to the 
Site Operator. 

1.4 The following maintenance schedule details the typical tasks to be undertaken at different 
intervals. 

Maintenance 
Schedule 

Required Action Frequency 

Regular 
Maintenance 

Manage vegetation and remove nuisance plants – 
aesthetics 

As required 

Litter and debris removal – catch pits and 
infiltration basin 

Monthly or as 
required 

Remove sediment and debris from silt trap 
chambers, channel drains and inlet chambers 

6 monthly 

Visual inspection of permeable paving for defects 
and settlement 

Annually 

Sweeping / brushing of permeable paving Every 2 years 

Surface and foul water pipework – jetting / rodding 
Every 2 years or 
as required 

Remove silt and debris from oil interceptors where 
provided 

When alarm 
indicates 

Corrective 
Maintenance 

Remove debris / blockages to silt traps / channel 
drains 

As required 

Repairs to access chambers / manhole covers As required 

Replace any broken permeable blocks / surface, 
remedial works to any depressions or rutting 

As required 

Inspect inlet, outlet from downpipe and gullies for 
blockages, standing water and clear 

As required 

Indicative Schedule of Maintenance for the Proposed Drainage System 
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23375 Drainage Maintenance Schedule Version 2.0 

2 
 

2 

Inspection / 
Action 

Required 

Gullies, 
Channels 

and Gutters 

Catchpits Permeable 
Surface 

Surface 
Water 

Pipework 

Oil 
Interceptors 

6 Months ✓ ✓ ✓   

1 Year   ✓   

After leaf fall 
in Autumn 

✓ ✓    

2 Years    ✓  

When alarm 
indicates 

    ✓ 

Drainage System Maintenance Summary 
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