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1. Introduction

CGS Civils Ltd have been appointed to undertake a detailed drainage design using sustainable techniques for a
proposed development in Angmering, West Sussex.

The site will consist of the construction of 18 new dwellings. There are three private parking areas as well as
individual driveways and an access road. Root protection zones run along the south of the site and in other
areas. A drainage ditch runs south along the western flank of the site.

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 and GCC Planning Policy 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 Merry England

Soakage tests to the BRE 365 method were undertaken on site on 13 August 2019. Testing undertaken confirms
moderate to poor rates as noted below in the extract from the Site Investigation Report. Trial pits TP2 and TP3
were not fully completed in accordance with BRE 365.

TP 1.4 .53 43 180 Ty Uy
TRE 2. £3.58 330 {sstimated) S50 {estimated) SLx 1%
: 3 S D3 {etmatEd) S ieshineled {Estimated)

! . Liwig®

3 ST &8 5 240 {sstimated} N ;
TP3 1 83 55 240 {pstimmatod) (Estimated)

During the excavations in August, groundwater was noted up to 1.5mbgl. Further monitoring will be undertaken
in the winter period however it is likely to rise above this level in places during the colder and wetter months.
On this basis we have opted for a hybrid design of infiltration via shallow permeable surfaces in combination
with a positive outfall into the existing drainage ditch at a discharge rate no great than QBar i.e. 2.3I/s. This will
provide the most sustainable and practical scenario whilst ensuring protection to the properties from flooding
related to high groundwater. The infiltration rates, whilst generally poor, will support self-draining permeable
surfaces.

All roof areas and main access road areas will be discharged into the ditch via an attenuation tank and an offline
detention basin at a restricted flow rate of 2.31/s which is the calculated QBar rate.

All driveways and private parking areas are to be constructed with a resin bound permeable surface that will
allow for direct infiltration into the ground.

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

4. Managing SuDS

The SuDS have been designed for easy maintenance and comprise:

e Regular day-to-day care - litter collection, regular gardening to control vegetation growth and checking
inlets where water enters the SuDS feature

e Occasional tasks — checking the SUDS feature and removing any silt that builds up in the SuDS feature

e 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 to facilitate the maintenance of the drainage system as per the requirements and
specifications within this document.

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.

The existing drainage ditch will be maintained from site via the south western car park. Parking and safe access
will be provided.
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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

RRRR e L AR

N

L \\\\\ &\\§ A\\\\\ \\\\\\\\\\\\\\\\\\\\\\%\\\\\i\\\\\\\\\

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;

e Residential Roofs
¢ Individual Property driveways and residential car parks
e 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 runcff for the proposed site

low traffic roads

Residential Roofs Surface Waters | Very Low 0.2 0.2 0.05
Individual Driveways,
Residential car parks and | Surface Waters Low 0.5 04 04

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;

Table 26.3
Residential Surface Waters (for surface Detention Basin
Roof waters)
Individual Table 26.3
Driveways and | Surface Waters | (for surface Permeable
Residential Car waters) Pavement

parks

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 Pavements

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:

10
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-
i

6.3. Detention Basins

In order to maintain the functioning of Ponds and Wetlands, the following maintenance requirements should
be adhered to:

11
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7. General Drainage Maintenance Specification

7.1. Inlet Structures and Inspection Chambers

e 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 1Tm 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

ARUN DISTRICT COUNCIL A/132/19/RES
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7.2. Below ground drainage pipes

e 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 | Monthly for 3 months then annually
correctly. If required take remedial action.

Remove debris from the catchment surface (where it
may cause risks to performance) Monthly

Remove sediment from pre-treatment inlet
structures and inspection chambers. Annually or as required

Maintain vegetation to designed limits within the
vicinity of below ground drainage pipes and tanks to | Monthly or as required
avoid

Remedial Work

Repair physical damage if necessary As required
Monitoring

Inspect all inlets, outlets and vents to ensure that Annually
they are in good conditions and operating as

designed.

Survey inside of pipe runs for sediment build up and | Every 5 years or as required
remove if necessary.

13
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Appendix A
Drainage Strategy

14
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Appendix B

Greenfield Runoff Calculations
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Appendix C

Surface Water Drainage Calculations
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File: C1249 Flow_A.pfd
Network: Storm Network
Luke Honeywill

18.09.19

Pa

ge l

C1249
Merry England, Angmering
SW Network 1

CGS Civils Ltd
gg Y\\\\\\\\\\% Richard Cobden House
¥ WAL & | Lion Street, Chichester
West Sussex, PO19 1LW
Rainfall Methodology FSR
Return Period (years) 2
Additional Flow (%) 0
FSR Region England and Wales
M5-60 (mm)  20.000
Ratio-R  0.400
cv  0.750
Time of Entry (mins) 5.00
Name Area TofE Cover
(ha) (mins) Level
(m)
S1 0.054 & 21.320
S2 0.032 21.095
S3 0.038 20.550
sS4 0.022 20.900
S5 0.007 20.580
S6 0.024 20.480
S7 0.022 20.300
S8 0.015 20.190
S9 0.000 19.980
S10 0.030 My 19.730
S11 19.600
S12 0.010 54480 20.750
S38 0.006 S48 19.950
HW1 19.250
Name US DS Length ks(mm)/
Node Node (m) n
1.000 S1 S2 15 { {800
1.001 S2 sS4
1.002 S3 sS4
2000 5S4 S5
2.001 S5 S6
2.002 S6 S7
2.003 S7 S8
3.000 S8 S9
3.001 SO S10
3.002 S10 S11
3.003 S11 HW1
4.000 S12 S7
5.000 S38 S8

Design Settings

Maximum Time of Concentration (mins) 30.00
Maximum Rainfall (mm/hr) 50.0
Minimum Velocity (m/s) 1.00
Connection Type Level Soffits
Minimum Backdrop Height (m) 0.600
Preferred Cover Depth (m) 1.200
Include Intermediate Ground v
Enforce best practice design rules v
Nodes
Diameter Easting Northing Depth
(mm) (m) (m) (m)
507352.312 105089.631 0.800
507353.618 105073.686 1.191
507366.224 105047.965 1.087
507353.786 105065.559  1.655
507334.079 105060.292 1.426
507320.177 105054.080 1.394
507302.989 105051.499 1.320
507296.994 105050.492 1.393
507301.066 105033.576 1.239
507307.299 105012.033 1.058
507295.823 105008.712 0.970
507298.237 105072.915 0.700
13X 507277.019 105047.301 0.911
507266.606 104999.862 0.760
Links (Input)
USIL DSIL Fall Slope Dia TofC Rain
(m) (m) (m) (1:X) (mm) (mins) (mm/hr)
20.520 19.904 G.&1S B0 150 5043 SG8
19.904 19.320 3 150
19.463 19.320 150 e
19.245 225

19.154
19.092
18.980

v
SET

18.872

18.797
18.741
18.672
18.630

18.741
18.672
18.630
18.490

19.110

(557
(557

20.050

18.950

19.039
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C1249

Merry England, Angmering
SW Network 1

Rainfall Methodology
FSR Region

M5-60 (mm)

Ratio-R

Summer CV

Winter CV

Analysis Speed

Skip Steady State

15 30 60 120

Return Period

Simulation Settings

FSR Drain Down Time (mins)
England and Wales Additional Storage {m¥ha)
20.000 Check Discharge Rate(s)
0.400 1 year (l/s)
0.750 30 year (I/s)
0.840 100 year (I/s)
Normal Check Discharge Volume
X
Storm Durations
180 = 240 | 360 | 480 . 600 : 720

Climate Change Additional Area

(vears) (CC %) (A %) (@ %)
30 0 0
100 40 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 years
Greenfield Method IH124 Growth Factor 100 years
Positively Drained Area (ha) 1.140 Betterment (%)
SAAR (mm) 761 QBar
Soil Index 2 Q 1 year (I/s)
SPR 0.30 Q 30 year (I/s)
Region 7 Q 100 year (I/s)
Growth Factor 1 year 0.85
Node S11 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise
Replaces Downstream Link v/ Sump Available v
Invert Level (m) 18.630 Product Number CTL-SHE-0074-
Design Depth (m) 0.900 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 2.3 Min Node Diameter (mm) 1200

Node S11 Depth/Area Storage Structure

240
20.0

1.9
5.5
7.3

960 1440

Additional Flow

0
0

2.40
3.19

2.3
1.9

5.5
7.3

upstream storage

2300-0500-2300

Base Inf Coefficient (m/hr) 0.03600 Safety Factor 2.0 Invert Level (m) 18.630
Side Inf Coefficient (m/hr) 0.03600 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m)  (m?) (m?)
0.000 344 34.4 0.900 1134 1134
Node S9 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 18.741
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 90.0 0.0 0.750 90.0 0.0 0.751 0.0 0.0
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C1249

Merry England, Angmering
SW Network 1

Results for 30 vear Critical Storm Duration. Lowest mass balance: 99.79%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter

15 minute winter
180 minute winter
15 minute summer

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
15 minute winter

us

S1
S2
S3
sS4
S5
S6
S7
S8
SS
S10
S11
S11
S12

180 minute winter S38

us
Node

S1
S2
S3
sS4
S5
S6
S7
S8
SS
S10
S11

S12

538

HW1

Node

Peak
(mins)

10
11
12
11
12
12
12
176
176
176
176

10

176

Link

1.000
1.001
1.002
2.000
2.001
2.002
2.003
3.000
3.001
3.002

Hydro-Brake®

Infiltration

4.000

5.000

Level
(m)
20.598
20.023
19.865
19.759
19.579
19.419
19.191
19.131
19.131
19.131
19.131

20.086
19.131
18.490

DS

Node

S2
S4
S4
S5
S6
S7
S8
S9
S10
S11
HW1

Depth
(m)
0.078
0.119
0.402
0.514
0.425
0.333
0.211
0.334
0.390
0.459
0.501

0.036
0.092
0.000

Outflow
(1/s)

18.7
28.5
12.0
44.0
46.1
53.2
62.6
18.1
8.3
9.6
2.3
0.4
3.5

0.8

Inflow

Node
Vol {m?3)
0.1942
0.1978
0.7356
0.7177
0.5221
0.4918
0.3093
0.4496
33.7841
0.7792
28.8033

(I/s)
18.7
29.8
13.1
45.3
46.3
53.2
63.1
18.5
18.1
10.1

9.6

3.5 0.0509

05 0.1162

2.3 0.0000

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.0000

Velocity Flow/Cap

(m/s)
1.763
2.083
0.737
1.106
1.160
1.337
1.763
0.795
0.471
0.518

1.225

0.343

Vol (m3)

0.532
0.594
0.835
1.275
1.338
1.277
0.901
0.288
0.136
0.147

0.274

0.064

Status

OK

OK
OK
Link Discharge
Vol {m?3)
0.1906
0.1323
0.3793
0.8113
0.6056
0.6823
0.2127
1.2252
1.5793
0.8413

49.8

0.1017

0.2913
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C1249

Merry England, Angmering
SW Network 1

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.79%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter

15 minute winter
360 minute winter
15 minute summer

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
15 minute winter

us

S1
S2
S3
sS4
S5
S6
S7
S8
SS
S10
S11
S11
S12

360 minute winter S38

us
Node

S1
S2
S3
sS4
S5
S6
S7
S8
SS
S10
S11

S12

538

HW1

Node

Peak
(mins)

12
12
11
12
12
12
344
352
352
352
352

10

352

Link

1.000
1.001
1.002
2.000
2.001
2.002
2.003
3.000
3.001
3.002

Hydro-Brake®

Infiltration

4.000

5.000

Level
(m)
21.320
21.027
20.550
20.509
20.208
19.936
19.517
19.517
19.517
19.517
19.517

20.100
19.517
18.490

DS

Node

S2
S4
S4
S5
S6
S7
S8
S9
S10
S11
HW1

Depth
(m)
0.800
1.123
1.087
1.264
1.054
0.850
0.537
0.720
0.776
0.845
0.887

0.050
0.478
0.000

Outflow
(1/s)

25.0
38.0
14.7
57.1
60.6
72.5
17.1
18.6
9.1
11.5
2.3
0.6
6.2

0.4

Inflow

Node
Vol {m?3)
1.9848
1.8731
1.9892
1.7657
1.2953
1.2539
0.7861
0.9687
65.0450
1.4341
65.9913

(I/s)
33.8
41.2
23.9
61.7
61.2
73.5
17.5
18.7
18.6
11.7
11.5

6.3 0.0706

0.5 0.6033

2.3 0.0000

Flood
(m?)
0.2923
0.0000
1.6817
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.0000

Velocity Flow/Cap

(m/s)
1.789
2.157
0.833
1.435
1.524
1.824
1.231
0.763
0.442
0.514

1.188

0.320

Vol (m3)

0.712
0.792
1.017
1.655
1.758
1.742
0.246
0.296
0.149
0.176

0.494

0.035

Status

OK

OK
Link Discharge
Vol {m?3)
0.2816
0.1431
0.3793
0.8113
0.6056
0.6913
0.2418
1.2252
1.5793
0.8413

72.0

0.1286

0.3546
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Node Name

HW1

A4 drawing

Hor Scale 1500
Ver Scale 100

Datum (m) 14.000

S1 52 54 S5 56 57558

T

i N L

59 510 S11

Link Name

"1.000 1.0¢ 2.000 :2.001: 2.002 2.C 3.000

3001 3.002 3003

Section Type

150mmnil50: 225mm 225mnri225mmi22:300mm

| 300mm 300 225mm

Slope (1:X)

. 26.0 13.¢ 225.0 i225.0: 155.2 56: 310.7

325.0 284.4 218.1

Cover Level (m)

20.900
20.190

19.980
19.730
19.600

Invert Level (m)

19.154| 20.580

19.086) ...
19.092| 20.480

19.994 | 21.095

19.904
19.245
19.154
18980|
/18,882 20.300

$20.520| 21.320
18.797

| 18741(

18.741
18672) ...
18.672

18630( .
18.630| 19.

18.490]

Length (m)

15.9988.1; 20.399 115227 17.381 6. 17.399.

22.427 311.94§ 30.528
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18.09.19

Node Name

A4 drawing

Hor Scale 1500
Ver Scale 100

Datum (m) 14.000

$3 54

Link Name :1.002
Section Type ©150mm |
Slope (1:X) © 1507
Cover Level (m) 2 38
T} T}
Invert Level (m) ) =3
S m:
e o
Length (m) 21547
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Node Name

A4 drawing

Hor Scale 1500
Ver Scale 100

Datum (m) 14.000

512 57

Link Name : 4.000
Section Type £ 100mm
Slope (1:X) i 233
Cover Level (m) 'R §8
IS HN
‘o ‘o
§N N
Invert Level (m) 2 =¥
O —
‘o i
N A
Length (m) 21937
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Merry England, Angmering
SW Network 1

18.09.19

Node Name

A4 drawing

Hor Scale 1500
Ver Scale 100

Datum (m) 14.000

538 S8

"5.000 |

Link Name

Section Type :150mm

Slope (1:X) {2263 ¢

Cover Level (m) 58 §8
ol ‘o
o ‘o

Invert Level (m) Q 8
o o
o 00
':H H

Length (m) 20,142 ¢
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1200mm
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