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1. Introduction  

CGS Civils Ltd have been appointed to undertake a drainage design using sustainable techniques for a proposed 

development in Angmering, West Sussex.      

The site will consist of the construction of 9 new dwellings. There will be individual driveways as well as visitor 

parking spaces located along the access road. Root protection zones border the eastern edge of the site. The 

site falls gradually to the south-west.  

2. Sustainable Drainage Systems (SuDS)  

The surface water management strategy has been developed using best practice Sustainable Drainage Systems 

(SuDS) techniques. Guidance on suitable techniques and methods has been obtained from the EA, and the SuDS 

manual (CIRIA C753). 

The National Planning Policy Framework (NPPF) recognises that flood risk and other environmental damage can 

be managed by minimising changes in the volume and rate of surface runoff from development sites and 

recommends that priority is given to the use of Sustainable Drainage Systems (SuDS) in new development. 

The overall philosophy of SuDS is to replicate, as closely as possible, the natural drainage process of a site prior 

to development to mitigate the adverse effect of storm water runoff on the environment. SuDS not only provide 

the ability to control surface water flows, but also improve water quality, amenity and bio-diversity within the 

development. 

The Building Regulations Requirement H3 stipulates that rainwater from roofs and paved areas is carried away 

from the surface to discharge to one of the following, listed in order of priority: 

1- Discharge into the ground 

2- Discharge to a surface water body 

3- Discharge to a surface water sewer 
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3. SuDS at Arundel Road    

Geotechnical reports carried out on site confirm the sub-strata to be comprised of made ground followed by 

London Clay Formation which comprises of blue grey silty clay and finally Lambeth Group. 

 

Soakage tests to the BRE 365 method were undertaken on site on August 2018. Testing undertaken proved 

the ground to be effectively impermeable. 

 

On 20th January 2020 another set of soakage tests to BRE 365 method were undertaken on site. This series of 

tests confirmed the ground to be effectively impermeable.  

  

Based on the above results and due to a lack of any watercourse or surface water sewer, the site will discharge 

all surface water into a nearby highway drain. 

Greenfield runoff calculations have confirmed a QBar rate of 0.7l/s. We therefore propose restricted flows to a 

minimum of 1.0l/s which is the generally accepted minimum rate. 
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All driveways are to be constructed with a resin bound permeable surface that will be tanked with fin drains 

added to allow the water to enter into the main surface water drainage system. These areas will provide 

primary treatment of any pollutants whilst also providing a modest amount of storage. 

The main SuDS feature itself will be in the form of a large cellular storage attenuation tank. Due to the high 

groundwater it has been necessary to have the tank manufacture design a system to counteract the effects of 

floatation. The calculations confirm that the tank passes therefore no anchoring or any additional work will be 

necessary. 

 

All SuDS features have been designed to cater for and contain the 1 in 100-year storm + 40%.  
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4. Managing SuDS  

The SuDS have been designed for easy maintenance and comprise: 

• Regular day-to-day care – litter collection, regular gardening to control vegetation growth and checking 

inlets where water enters the SuDS feature 

• Occasional tasks – checking the SUDS feature and removing any silt that builds up in the SuDS feature 

• Remedial work – repairing damage where necessary  

The client will, within the first 6-12 months of construction, form a maintenance company within the structure 

of the current company and funded by the client to facilitate the maintenance of the drainage system and 

common areas as per the requirements and specifications within this document. Once the dwellings become 

occupied, the occupants will pay a fixed annual fee towards this to cover the costs of the maintenance as detailed 

below.  

Should the maintenance company fail to carry out its duties then the maintenance company will be obliged to 

refund any costs to the occupants and a new company is to be appointed by a representative of the occupants 

to carry out the maintenance duties. This will be written into the contract.  

Once design life has been met on the SuDS features then these will be repaired or replaced in part in accordance 

with the SuDS maintenance specification in Section 6 or fully replaced in accordance with the respective 

manufacturer’s specifications.  
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5. Water Quality   

The new SuDS Manual (Ciria C753, November 2015) introduces slightly different approach compared to the 

previous version for the water quality management of surface water. The Manual describes risks posed by the 

surface water runoff to the receiving environment as a function of: 

• The pollution hazard at a particular site (i.e. the pollution source) 

• The effectiveness of SuDS treatment components in reducing levels of pollutants to environmentally 

acceptable levels 

• The sensitivity of the receiving environment 

The EA website indicates that the site does not lie within a Source Protection Zone. 

The recommended approaches for water quality risk management are given in the SuDS Manual Table 26.1. 

Figure 7 Approaches to Water Quality Risk Management 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As per Table 26.1 Simple Index approach will be used as a design method for this site. 

Table 26.2 will provide hazard classification of different land uses. The land uses for the surface water drainage 

for this site are; 

• Residential Roofs 

• Individual Property driveways 

• Low traffic roads 
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To deliver adequate treatment, the selected SuDS components should have a total pollution mitigation index 

for each contaminant type that equals or exceeds the pollution hazard index for each contaminant type. 

Therefore, the following must be achieved for the surface running off the site. 

Total SuDS mitigation index >=pollution hazard index 

Pollution Hazard Indices are given for different land uses in Table 26.2 of the SuDS manual; 

Figure 8 Pollution Hazard Indices for Different Land Use Classifications   
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From Table 26.2 the following information is tabulated in Table 4 

Table 4: Pollution hazard index and destination of runoff for the proposed site 

 

Land Use 

Destination 

of Runoff 

Pollution 

Hazard 

Level 

Total 

Suspended 

Solids 

 

Metals 

 

Hydrocarbons 

 

Residential Roofs 

 
Surface Waters 

 

Very Low 

 

0.2 

 

0.2 

 

0.05 

 

 

Individual Driveways and 

low traffic roads 

 

Surface Waters 

 

 

Low 

 

 

 

 

0.5 

 

 

0.4 

 

 

0.4 

 

The SuDS mitigation index will be obtained from Table 26.4 (for surface water) of the SuDS manual. 

Figure 9 Indicative SuDS Mitigation Indices for discharges to surface waters 
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SuDS mitigation index are tabulated in Table 5 as followed; 

 Mitigation Indices 

Runoff Source Destination of 

Runoff 

Mitigation 

Index Source 

Type of SuDS 

Component 

Total 

Suspended 

Solids (TSS) 

 

Metals 

 

Hydrocarbons 

 

Individual 

Driveways 

 

 

Surface Waters 

Table 26.3 

(for surface 

waters) 

 

Permeable 

Pavement 0.7 0.6 0.7 

 

Table 5: SuDS mitigation index 

The above analysis demonstrates that the SuDS devices within the design will mitigate any pollution present 

within the surface water system.  
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6. SuDS Drainage Maintenance Specification  

6.1. Permeable Paving  

In order to maintain the functioning of the permeable paving, the following maintenance requirements should 

be adhered to:   
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6.2. Attenuation Tank  

In order to maintain the functioning of the attenuation tanks, the following maintenance requirements should 

be adhered to:   
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7. General Drainage Maintenance Specification  

7.1. Inlet Structures and Inspection Chambers  

• Inlet structures such as rain water downpipes, road gullies and channel drains should be free from 

obstruction at all times to allow free flow through the SuDS.  

 

• Inspection Chambers and rodding eyes are used on bends or where pipes come together. They allow 

access and cleaning to the system if necessary.  

 

Inlet Structures and Inspection Chambers 

Regular Maintenance  Frequency  

Inlet Structures  

 

Inspect rainwater downpipes, channel drains 

and road gullies, removing obstructions and silt 

as necessary. Check that there is no physical 

damage.  

 

Strim vegetation 1m min surround to structures 

and keep area free from silt and debris  

 

 

Monthly  

Inspections Chambers and below ground 

control chambers  

 

Remove cover and inspect, ensuring that the 

water is flowing freely and that the exit route 

for water is unobstructed. Remove debris and 

silt.  

 

Undertake inspection after leaf fall in Autumn  

 

 

 

Annually  

Occasional Maintenance  

 

Check topsoil levels are 20mm above edges of 

chambers to avoid mower damage.  

 

 

As necessary  

Remedial Work  

 

Repair physical damage if necessary  

 

 

As required  
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7.2. Below ground drainage pipes  

• Below ground drainage pipes convey water to the SuDS system. They should always be free from 

obstruction to allow free flow.  

 

Below Ground Drainage Pipes  

Regular Maintenance  Frequency  

Inspect and identify any areas that are not 

operating correctly. If required take remedial 

action.  

 

Remove debris from the catchment surface 

(where it may cause risks to performance)  

 

Remove sediment from pre-treatment inlet 

structures and inspection chambers.  

 

Maintain vegetation to designed limits within 

the vicinity of below ground drainage pipes and 

tanks to avoid 

  

Monthly for 3 months then annually  

 

 

 

Monthly  

 

 

Annually or as required  

 

 

Monthly or as required 

  

Remedial Work 

 

Repair physical damage if necessary   

 

 

As required 

Monitoring  

 

Inspect all inlets, outlets and vents to ensure 

that they are in good conditions and operating 

as designed.   

 

Survey inside of pipe runs for sediment build 

up and remove if necessary.  

 

 

Annually  

 

 

 

Every 5 years or as required  

 

7.3. Hydro-Brake Flow Control Chamber 

• See Appendix C 

 

 

 

 

 

 

ARUN DISTRICT COUNCIL A/25/20/DOC



Land west of Arundel Road, Angmering – SuDS Maintenance and Management Plan 

15 
 

Appendix A 

Drainage Strategy  
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Appendix B 

Surface Water Drainage Calculations  
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.300
0.750
5.00

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
50.0
1.00
Level Soĸts
0.600
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S1
S2
S3
S4
S5
AT1
S6

S7
S8

S9

S10

0.000
0.038
0.034
0.049
0.051
0.000
0.036

0.000
0.015

0.000

0.000

5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00

5.00

22.350
22.400
21.850
21.000
20.450
20.350
19.920

20.300
20.300

19.700

19.920

450
450
450
600

1200
1

1200

450
450

450

450

506703.234
506713.315
506715.215
506713.332
506717.901
506737.402
506740.994

506706.861
506717.726

506712.435

506746.620

105430.121
105429.313
105392.830
105364.271
105332.597
105336.897
105319.027

105321.009
105322.850

105306.423

105314.833

0.600
0.755
1.259
0.878
1.067
1.553
1.249

0.556
0.701

0.598

2.385

Links (Input)

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)

1.000
1.001
1.002

2.000
2.001
2.002

3.000

4.000
4.001

5.000

S1
S2
S3

S4
S5
AT1

S9

S7
S8

S6

S2
S3
S4

S5
AT1
S6

S6

S8
S5

S10

10.113
36.532
28.621

32.002
19.969
18.227

31.217

11.020
9.749

7.017

0.600
0.600
0.600

0.600
0.600
0.600

0.600

0.600
0.600

0.600

21.750
21.645
20.591

20.122
19.383
18.797

19.102

19.744
19.599

18.671

21.645
20.591
20.197

19.383
19.297
18.671

18.796

19.599
19.508

17.535

0.105
1.054
0.394

0.739
0.086
0.126

0.306

0.145
0.091

1.136

96.3
34.7
72.6

43.3
232.2
144.7

102.0

76.0
107.1

6.2

100
150
150

225
225
225

100

100
100

150

5.22
5.57
5.97

6.24
6.63
6.91

5.68

5.21
5.43

6.94

50.0
50.0
50.0

50.0
50.0
50.0

50.0

50.0
50.0

50.0

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV

FSR
England and Wales
20.000
0.300
0.750

Winter CV
Analysis Speed

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)

0.840
Normal
x
240
20.0
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SimulaƟon Seƫngs

Check Discharge Rate(s) x Check Discharge Volume 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

0
40

0
0

0
0

Node S6 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
18.671
1.249
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0044-1000-1249-1000
0.075
1200

Node AT1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

18.797

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 234.0 0.0 0.800 234.0 0.0 0.801 0.0 0.0

Node S1 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

21.750

8.600
6.000

Slope (1:X)
Depth (m)

Inf Depth (m)

31.0
0.400

Node S3 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.591
4
5.000
10.000

Slope (1:X)
Depth (m)

Inf Depth (m)

50.0
0.400

Node S4 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.122
4
5.000
5.000

Slope (1:X)
Depth (m)

Inf Depth (m)

30.0
0.400

Node S5 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

19.383
9
6.000
5.300

Slope (1:X)
Depth (m)

Inf Depth (m)

30.0
0.400
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Node S5 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

19.383
8
6.000
7.000

Slope (1:X)
Depth (m)

Inf Depth (m)

30.0
0.400

Node S8 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

19.599
90
8.000
7.000

Slope (1:X)
Depth (m)

Inf Depth (m)

30.0
0.400

Node S6 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

18.671

6.000
8.500

Slope (1:X)
Depth (m)

Inf Depth (m)

30.0
0.400
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.67%

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 summer S1 1 21.750 0.000 0.0 0.0000 0.0000 OK

15 minute summer S1 1.000 S2 0.0 0.000 0.000 0.0263

15 minute winter S2 10 21.710 0.065 11.9 0.0757 0.0000 OK

15 minute winter S2 1.001 S3 11.8 1.058 0.388 0.4233

15 minute winter S3 11 20.720 0.129 22.4 0.7202 0.0000 OK

15 minute winter S3 1.002 S4 20.5 1.313 0.984 0.4630

15 minute winter S4 11 20.226 0.104 35.0 0.3958 0.0000 OK

15 minute winter S4 2.000 S5 35.0 1.141 0.442 0.9234

15 minute winter S5 13 19.653 0.270 54.1 4.2464 0.0000 SURCHARGED

15 minute winter S5 2.001 AT1 44.4 1.144 1.309 0.7304

960 minute winter AT1 930 19.218 0.421 4.9 93.5115 0.0000 SURCHARGED

960 minute winter AT1 2.002 S6 0.8 0.100 0.018 0.7249

960 minute winter S6 930 19.218 0.547 1.1 4.9065 0.0000 SURCHARGED

960 minute winter S6 Hydro-Brake® S10 0.7 45.6

15 minute summer S7 1 19.744 0.000 0.0 0.0000 0.0000 OK

15 minute summer S7 4.000 S8 0.0 0.000 0.000 0.0298

15 minute winter S8 13 19.675 0.076 4.7 0.2593 0.0000 OK

15 minute winter S8 4.001 S5 4.3 0.741 0.746 0.0693

960 minute winter S9 930 19.218 0.116 0.0 0.0184 0.0000 SURCHARGED

960 minute winter S9 3.000 S6 0.0 -0.008 -0.007 0.2443

15 minute summer S10 1 17.535 0.000 0.7 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.67%

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 summer S1 1 21.750 0.000 0.0 0.0000 0.0000 OK

15 minute summer S1 1.000 S2 0.0 0.000 0.000 0.0375

15 minute winter S2 10 21.738 0.093 21.6 0.1084 0.0000 OK

15 minute winter S2 1.001 S3 21.4 1.326 0.705 0.5311

15 minute winter S3 13 20.955 0.364 40.7 4.2301 0.0000 SURCHARGED

15 minute winter S3 1.002 S4 24.9 1.412 1.191 0.4955

15 minute winter S4 12 20.260 0.138 50.7 0.6275 0.0000 OK

15 minute winter S4 2.000 S5 49.2 1.383 0.621 1.0441

15 minute winter S5 12 19.891 0.508 79.1 7.6316 0.0000 SURCHARGED

15 minute winter S5 2.001 AT1 65.8 1.656 1.940 0.7775

1440 minute winter AT1 1380 19.858 1.061 6.8 177.9512 0.0000 SURCHARGED

1440 minute winter AT1 2.002 S6 0.9 0.103 0.021 0.7249

1440 minute winter S6 1380 19.858 1.187 1.2 6.0003 0.0000 FLOOD RISK

1440 minute winter S6 Hydro-Brake® S10 1.0 77.0

1440 minute winter S7 1380 19.858 0.114 0.0 0.0182 0.0000 SURCHARGED

1440 minute winter S7 4.000 S8 0.0 0.005 0.005 0.0862

1440 minute winter S8 1380 19.858 0.259 0.5 2.5627 0.0000 SURCHARGED

1440 minute winter S8 4.001 S5 0.5 0.451 0.088 0.0763

960 minute winter S9 885 19.700 0.598 0.1 0.1031 0.0000 FLOOD RISK

960 minute winter S9 3.000 S6 -0.1 -0.018 -0.017 0.2443

15 minute summer S10 1 17.535 0.000 0.7 0.0000 0.0000 OK
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Appendix C 

Hydro-Brake maintenance schedule 
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