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2 Executive Summary: 

2.1.1 The discharge of surface water to ground confirmed to not be suitable after infiltration test failed. Winter groundwater 

monitoring was carried out in late 2022 and early 2023 which recorded a highest groundwater level of 1.0mgbl. Infiltration 

features are therefore not viable under Arun District Council policy.  

 

2.1.2 It is therefore proposed that surface water runoff is to be discharged into an existing surface water sewer located within 

Market Close at a restricted rate of 0.5l/s. Storage will be supplied within the sub-base of a tanked permeable parking area 

and within an attenuation tank. 

 

2.1.3 The proposed network has been designed to cater for 1 in 100-year +45% CCA storm +10% urban creep.  

 

2.1.4 The proposed foul water network is to be connected into the existing foul water system on site via the construction of a 

new chamber over the existing drain. Remedial works are to be carried out downstream of the proposed connection to 

ensure the system is in correct working order.  
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3 Site Geology 

3.1 British Geological Survey information 

3.1.1 The British Geological Survey confirms the bedrock geology to be made up of London Clay Formation. The BGS website 

confirms the superficial deposits on site to be made up of River Terrace Deposits and Raised Beach Deposits. The geology 

is noted to be comprised of Clay, Silt and Sand. 

 
3.1.2 The British Geological survey also holds records of historical boreholes near the site which give some insight into the ground 

geology. 
 

-  Borehole SU90SE54 (Located approx. 170m Southwest of the site) – Clay and sand 

 
Fig 2. British Geological Survey 

 

3.2 Geological Assessment 

3.2.1 A groundwater monitoring well was installed on site in 2022 and monitoring was conducted during the winter period of late 

2022 and early 2023. Groundwater was recorded at a depth of 1.0mbgl which rules out the use of infiltration features under 

Arun District Council policy.  

 

3.2.2 In addition to the ground water monitoring, an infiltration test to BRE365 was conducted on site which failed.  
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Fig 3. Groundwater Monitoring Well locations  

 

4 Existing Drainage 

4.1.1 A CCTV Drainage Survey was conducted on the existing The Hollies. It was confirmed that both the foul and surface water 

runoff from the property discharges via a combined drain into the foul water sewer within Barnham Road. 

5 Proposed Drainage Strategy 

5.1 SuDS Hierarchy 

 
5.1.1 All options for the destination of run-off generated on site have been assessed in line with the SuDS hierarchy as set out in 

Building Regulations Part H document and DEFRA’s Draft National Standards for SuDS.  
 

Table 1. SuDS Hierarchy 

 

  

Discharge Destination  

Rainwater Harvesting Rainwater harvesting has been designed into drainage network. 

Discharge to Ground No – Infiltration test failed and groundwater was recorded at 

1.0mbgl. 

Discharge to Watercourse None nearby 

Discharge to Surface Water Sewer Yes – Discharge into surface water sewer within Market Close  

adjacent to the site. Discharge rate to be restricted to 0.5l/s. 

Discharge to Other Sewer N/A due to above. 
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5.2 Proposed Hydraulic Calculation Specifications: 

Table 2. SuDS Hierarchy 

 

 

 

 

 

 

 

 

 

 

5.3 Surface Water Drainage 
 

5.3.1 Due to the failure on on-site infiltration testing it is confirmed that the discharge of surface water runoff via infiltration is not 

viable. It is therefore determined that all surface water runoff from the site is to be discharged into an existing surface water 

sewer located within Market Close at a restricted discharge rate of 0.5l/s which is the minimum practical rate to ensure self-

cleansing velocity within the network and reducing the risks of blocking the orifice within the flow control chamber.  

 

5.3.2 The hard paved areas are to be constructed from a permeable surface with the sub-base wrapped in an impermeable 

geomembrane which will allow the permeable paved areas to act as a blanket attenuation tank. Distribution tanks are to be 

located within the sub-base to allow runoff to convey between the sub-base and the remainder of the surface water network.  

 

5.3.3 Rainwater harvesting tanks are to be installed along the drainage network which will allow harvested rainwater to be re-

used within the properties.  

 

5.3.4 An attenuation tank is to be installed to provide the additional storage required to cater for the 1 in 100-year +45% storm 

+ 10% Urban Creep.  

 

5.3.5 Greenfield Runoff and Hydraulic calculations have been carried out which can be found at Appendix C. The urban creep has 

been applied directly to the catchment area on the calculations to accommodate for this increase on roof areas only and not 

hard paved areas. 

 

Table 3. Greenfield Runoff Calculations 

 

 

 

 

 

 

 

  

Hydraulic Calculations Settings:  

Rainfall Methodology FEH-22 

Volumetric Run-off Coefficient Cv 1 

CV Winter and Summer  1 

Additional Storage (m3 / ha) 0.0 

Maximum Rainfall (mm/hr) 75 

Flow Control 1.30m Head @ 0.5l/s discharge 

Attenuation Tank Design  Base Coefficient (m/hr):  0.00000 

Side Coefficient (m/hr):   0.00000 

Factor of Safety:  2 

Porosity: 95% 

Carpark Design Base Coefficient (m/hr):  0.00000 

Side Coefficient (m/hr):   0.00000 

Factor of Safety:  2 

Porosity: 30% 

Greenfield Runoff Calculations  

Storm 

period 

Greenfield runoff rate 

(l/s) 

Proposed Discharge Rate 

(l/s) 

Difference 

(l/s) 

QBAR 0.1 0.5 + 0.4 

1 0.1 0.5 + 0.4 

2 0.1 0.5 + 0.4 

30 0.2 0.5 + 0.3 

100 0.2 0.5 + 0.3 
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5.4 Foul water drainage 
 

5.4.1 The foul water will discharge into the local foul water sewer via the construction of a new chamber on the existing private 

foul water drainage on site. The foul water drain discharges into the Southern Water sewer located within Barnham Road. 

 

5.4.2 Due to the location of the site, the foul water sewer discharges into the Lidsey Wastewater Treatment Works (WwTW), 

which is subject to stricter sewage capacity requirements. It is to be noted that only foul water from the development will 

discharge into the public foul sewer, ensuring that only domestic wastewater is directed to Lidsey WwTW in accordace with 

Southern Water’s requirements and best practice for sustainable drainage design.  

 

5.4.3 A CCTV drainage survey was carried out on the existing drainage network which recorded a blockage downstream of the 

proposed connection point. Remedial works are to be undertaken in order to clear the blockage and ensure the drainage is 

in correct working condition. 

 

5.4.4 A secondary CCTV should be carried out post remedial works to ensure that the foul water system is sealed and that there 

are no risks of groundwater ingress which may negatively impact the Lidsey WwTW.  

 

Fig 4. Sewer Records 
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6 Summary and Conclusions 

6.1.1 CGS Civils has been instructed to produce a Drainage statement under National Planning Policy Framework (NPPF) to 

support the Planning Application for the construction of 2 No. dwellings that is to be utilised by the adjacent care home. 

 

6.1.2 The Surface Water will discharge to an existing surface water sewer located within Market close. The surface water discharge 

rate is to be restricted to 0.5 l/s and will utilise attenuations tanks and a attenuated sub-base of a car park in order to cater 

for the 1 in 100-year +45% storm +10% urban creep. 

 

6.1.3 The proposed foul water network is to be connected into the existing foul water system on site via the construction of a 

new chamber over the existing drain. Remedial works are to be carried out downstream of the proposed connection to 

ensure the system is in correct working order.  

 

6.1.4 The report has demonstrated that the proposed drainage measures ensure that suitable means of surface water drainage 

can be achieved for the proposed development.   
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Tel: 01243 933253 E: mail@cgscivils.co.uk W: www.cgscivils.co.uk 

 
 

7 Appendices 

7.1 Appendix A – Site Plan  
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7.2 Appendix B – Drainage Layout 
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7.3 Appendix C – Surface Water Calculations 
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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-22
2
0
1.000
5.00
30.00
75.0

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
0.350
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S2

S3
ExSWMH

0.033

0.012
0.000

5.00

5.00

9.750

9.750
8.340

450

450
1050

495750.094

495761.520
495788.529

104541.613

104563.110
104568.165

0.610

1.540
1.960

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 S2 S3 24.345 0.600 9.140 8.210 0.930 26.2 150 5.21 55.9

1.000 1.976 34.9 6.7 0.460 1.390 0.033 0.0 44 1.526

1.001 S3 ExSWMH 27.478 0.600 8.210 6.380 1.830 15.0 150 5.38 55.2

1.001 2.613 46.2 9.0 1.390 1.810 0.045 0.0 45 2.033

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 24.345 26.2 150 Circular 9.750 9.140 0.460 9.750 8.210 1.390

1.000 S2 450 Manhole Adoptable S3 450 Manhole Adoptable

1.001 27.478 15.0 150 Circular 9.750 8.210 1.390 8.340 6.380 1.810

1.001 S3 450 Manhole Adoptable ExSWMH 1050 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S2

S3

495750.094

495761.520

104541.613

104563.110

9.750

9.750

0.610

1.540

450

450

0

1

0

0
1

0

1.000
1.000

1.001

9.140
8.210

8.210

150
150

150
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

ExSWMH 495788.529 104568.165 8.340 1.960 1050

1

1 1.001 6.380 150

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

Analysis Speed

FEH-22
Singular
1.000
1.000
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
StarƟng Level (m)

Check Discharge Rate(s)

x
240
0.0

✓

1 year (l/s)
10 year (l/s)
30 year (l/s)

100 year (l/s)
Check Discharge Volume

0.1
0.3
0.3
0.4
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 %)

1
10
30

100

45
45
45
45

0
0
0
0

0
0
0
0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

Host
BFIHost
Region

QBar/QMed conversion factor
Growth Factor 1 year

Growth Factor 10 year

GreenĮeld
FEH
0.136
762
7
0.790
1
1.111
0.85
1.45

Growth Factor 30 year
Growth Factor 100 year

BeƩerment (%)
QMed

QBar
Q 1 year (l/s)

Q 10 year (l/s)
Q 30 year (l/s)

Q 100 year (l/s)

1.95
2.48
0
0.2
0.2
0.1
0.3
0.3
0.4

Node S3 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
8.210

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

Diameter (m)

1.300
0.5
0.013

Discharge Coeĸcient 0.650

Node S3 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)

8.300

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 49.5 49.5 0.800 49.5 69.5 0.801 0.0 69.5
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Results for 1 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.37%

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 S2 10 9.182 0.042 6.0 0.0067 0.0000 OK

15 minute summer S2 1.000 S3 5.9 0.625 0.170 0.2484

480 minute winter S3 456 8.521 0.311 1.2 10.4742 0.0000 SURCHARGED

480 minute winter S3 1.001 ExSWMH 0.2 0.658 0.005 0.0088 7.4

480 minute winter ExSWMH 456 6.387 0.007 0.2 0.0000 0.0000 OK
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Results for 10 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 98.86%

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 S2 10 9.215 0.075 17.4 0.0119 0.0000 OK

15 minute summer S2 1.000 S3 17.4 1.151 0.498 0.3213

360 minute winter S3 352 8.807 0.597 3.4 23.9768 0.0000 SURCHARGED

360 minute winter S3 1.001 ExSWMH 0.3 0.725 0.006 0.0111 8.5

360 minute winter ExSWMH 352 6.389 0.009 0.3 0.0000 0.0000 OK
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 98.77%

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 S2 10 9.228 0.088 22.5 0.0139 0.0000 OK

15 minute summer S2 1.000 S3 22.5 1.419 0.643 0.3443

480 minute winter S3 472 8.948 0.738 3.3 30.6272 0.0000 SURCHARGED

480 minute winter S3 1.001 ExSWMH 0.3 0.750 0.007 0.0120 11.1

480 minute winter ExSWMH 472 6.389 0.009 0.3 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 98.71%

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)

600 minute winter S2 570 9.689 0.549 2.5 0.0873 0.0000 FLOOD RISK

600 minute winter S2 1.000 S3 2.5 0.210 0.072 0.4286

600 minute winter S3 570 9.689 1.479 3.4 37.9022 0.0000 FLOOD RISK

600 minute winter S3 1.001 ExSWMH 0.5 0.835 0.010 0.0152 14.7

600 minute winter ExSWMH 570 6.391 0.011 0.5 0.0000 0.0000 OK
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Node Name

Length (m)

Invert Level (m)

Cover Level (m)
Slope (1:X)
SecƟon Type
Link Name

S2

24.345

9.
14

0

8.
21

0

9.
75

0

26.2
150mm
1.000

S3

27.478

8.
21

0

6.
38

0

9.
75

0

15.0
150mm
1.001

ExSWMH

8.
34

0

Datum (m) 2.000

Ver Scale 100
Hor Scale 1500

A4 drawing
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7.4 Appendix D – Borehole Logs 








