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1 Introduction  

1.1.1 CGS Civils Ltd has been appointed to undertake a drainage strategy report for a proposed development at Nestled, Land to 

the south of The Black Horse Pub, Walberton. 

1.1.2 The proposed development will consist of the construction of 6 No. glamping pods with associated access, car parking and 

landscaping. The proposed development is located as OS Grid Reference SU 98105 06329 and has the post code BN18 0LP. 

1.1.3 The purpose of this drainage scheme is to demonstrate how the proposed development can be satisfactorily drained without 

increasing flood risk onsite and where appropriate, providing betterment over the existing site to reduce flood risk in the 

region.  

Fig 1. Site Location 
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2 Executive Summary: 

2.1.1 The proposed site consists of the construction of 6 No. glamping units with associated access, car parking and landscaping.  

 

2.1.2 The underlying geology is noted to be London Clay Formation which is comprised of Clay, Silt and Sand. Infiltration testing 

was carried out on site which recorded a worst case infiltration rate of 1.09 x10-5m/s which is considered a fair rate.  

 

2.1.3 In addition to the infiltration testing, winter groundwater monitoring was conducted between November 2025 and March 

2026. During this period, the highest recorded groundwater level was 1.0mbgl, which rules out the use of infiltration features 

as per the latest National Standards for SuDS.  

 

2.1.4 It is therefore proposed that all surface water runoff is to be discharged into an existing watercourse located to the south 

of the site. The discharge rate is to be restricted to 1.9l/s which is the recorded greenfield runoff rate. The surface water 

network will make use of a detention basin in order to cater for the 1 in 100-year +45% storm. The proposed parking area 

is to be constructed from a tanked permeable surface which will allow the sub-base to act as blanket attenuation. The runoff 

is to then discharge into the drainage network prior to discharging into the watercourse to the south. 
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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, which is comprised 

of Clay, Silt and Sand. The BGS website confirms the superficial deposits on site to be made up of Head formation which is 

comprised of Gravel, Sand, Silt and Clay. 

 
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 SU90NE42 (Located on site) – Clayey Gravel, Silty Sandy Clay and Clay. 

 
Fig 2. British Geological Survey 

  

3.2 Geological Assessment 

3.2.1 Infiltration testing was carried out within a shallow trial pit which recorded a worst-case infiltration rate of 1.09 x10-5m/s 

which is considered a fair rate.  

 

3.2.2 A groundwater monitoring well was installed on site by E3S Consulting Ltd in November 2025. During excavation of the 

well it was noted that the underlying geology is comprised of gravelly clay to a depth of 1.2mbgl followed by Clay to the 

bottom of the well at 4.0mbgl. 

 

3.2.3 Subsequent groundwater monitoring visits were conducted by CGS Civils with the highest groundwater level being recorded 

at 1.0mbgl. As per the latest national SuDS standards, the use of infiltration features are confirmed to not be viable and an 

alternative means of surface water disposal is to be sought.  

 

4 Existing Drainage 

4.1.1 There is no existing drainage on the site. An existing watercourse is noted to be present within the southern corner of the 

site. 
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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 

 

 

5.2 Proposed Hydraulic Calculation Specifications: 

Table 2. SuDS Hierarchy 

 

 

 

 

 

 

 

 

5.3 Surface Water Drainage 
 

5.3.1 Despite the favourable infiltration rate recorded, the use of infiltration features are not viable due to the recorded 

groundwater level. Therefore, it is proposed that all surface water runoff is to be discharged into an existing watercourse 

located at the southern boundary of the site.  

 

5.3.2 All runoff from roof areas are to be captured into a positive drainage network prior to discharging at a restricted rate of 

1.9l/s which is the site’s recorded QBAR. The proposed drainage network will make use of a detention basin in order to cater 

for the 1 in 100-year +45% storm period.  

 

5.3.3 The proposed parking area is to be constructed from a tanked permeable surface which will allow the sub-base to act as 

blanket attenuation. The runoff is to then discharge into the drainage network prior to discharging into the watercourse to 

the south. 

 

5.3.4 Each glamping pod will also utilise rainwater harvesting for re-use within the units. 

 

5.3.5 Hydraulic and greenfield runoff calculations have been carried out which can be found at Appendix C. 

Discharge Destination  

Rainwater Harvesting Yes rainwater harvesting tanks are to be provided. 

Discharge to Ground No – Despite a favourable infiltration rate, the winter 

groundwater level rules out use of infiltration features. 

Discharge to Watercourse Yes – Proposed discharge to existing watercourse within 

southern corner of the site. Discharge rate to be restricted to 

1.9l/s.  

Discharge to Surface Water Sewer N/A due to above 

Discharge to Other Sewer N/A due to above 

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 

Detention basin design  Base Coefficient (m/hr):  0.00000 

Side Coefficient (m/hr):   0.00000 

Factor of Safety:  2 

Porosity: 100% 

Time to Half Empty (mins): - 
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Table 3. Greenfield Runoff Calculations 

 

 

 

 

 

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 6 No. glamping pods, car parking and landscaping. 

 

6.1.2 It is therefore proposed that all surface water runoff is to be discharged into an existing watercourse located to the south 

of the site. The discharge rate is to be restricted to 1.9l/s which is the recorded greenfield runoff rate. The surface water 

network will make use of a detention basin in order to cater for the 1 in 100-year +45% storm.  

 

6.1.3 The proposed parking area is to be constructed from a tanked permeable surface which will allow the sub-base to act as 

blanket attenuation. The runoff is to then discharge into the drainage network prior to discharging into the watercourse to 

the south. 

 

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.  

 

  

Greenfield Runoff Calculations  

Storm 

period 

Greenfield runoff rate 

(l/s) 

Proposed Discharge Rate 

(l/s) 

Difference 

(l/s) 

QBAR 1.9 1.9 + 0.0 

1 1.6 1.9 + 0.3 

2 1.7 1.9 + 0.2 

30 4.3 1.9 - 2.4 

100 6.0 1.9 - 4.1 
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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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Nestled
Walberton

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

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
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Manhole
Type

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

S19

BASIN

S23

0.077 5.00 17.350

17.000

16.900

Manhole

Manhole

Manhole

Adoptable

Adoptable

Adoptable

450

150

450

1511.103

1519.876

1517.596

213.769

204.205

196.343

1.032

0.750

0.709

16.318

16.250

16.191

Links (Input)

Name US
Node

DS
Node

Length
(m)

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

1.000
1.001

S19
BASIN

BASIN
S23

12.978
8.186

16.318
16.250

16.250
16.191

0.068
0.059

190.9
138.7

225
225

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

S19

BASIN

S23

1511.103

1519.876

1517.596

213.769

204.205

196.343

17.350

17.000

16.900

1.032

0.750

0.709

450

150

450

Adoptable

Adoptable

Adoptable

0

1

0

1

0
1

0
1

1.000
1.000

1.001
1.001

16.318
16.250

16.250
16.191

225
225

225
225

Circular
Circular

Circular
Circular

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
240
0.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440
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Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

30
100

45
45

0
0

0
0

Node S23 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
16.191

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

Diameter (m)

0.709
1.9
0.031

Discharge Coeĸcient 0.650

Node BASIN 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)

16.250

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 61.6 61.6 0.750 140.1 144.3
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.75%

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)

180 minute winter S19 176 16.719 0.401 12.3 0.0638 0.0000 SURCHARGED

180 minute winter S19 1.000 BASIN 12.2 0.788 0.325 0.5161

180 minute winter BASIN 176 16.719 0.469 12.2 40.4044 0.0000 FLOOD RISK

180 minute winter BASIN 1.001 S23 2.3 0.236 0.052 0.3256

180 minute winter S23 176 16.719 0.528 2.3 0.0839 0.0000 OK

180 minute winter S23 OriĮce 1.6 31.5
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.57%

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)

240 minute winter S19 232 16.822 0.504 12.3 0.0802 0.0000 SURCHARGED

240 minute winter S19 1.000 BASIN 12.2 0.777 0.325 0.5161

240 minute winter BASIN 232 16.822 0.572 12.2 52.4133 0.0000 FLOOD RISK

240 minute winter BASIN 1.001 S23 3.5 0.211 0.080 0.3256

240 minute winter S23 224 16.828 0.637 3.5 0.1013 0.0000 OK

240 minute winter S23 OriĮce 1.7 39.3
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7.4 Appendix D – Borehole Logs   
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7.5 Appendix E – Soakage Test Results and Groundwater monitoring  

 



Percolation Test Report – Shepherds Hut Area

1. Introduction

Percolation testing was undertaken to assess the suitability of the ground adjacent to the proposed
shepherds hut locations for a foul drainage infiltration system. Testing was carried out in
accordance with standard percolation test methodology, observing the rate at which water infiltrates
through the soil between predetermined depth markers.

2. Test Methodology

Three trial pits were excavated close to the proposed foul drainage field positions.

Each pit was formed to the following approximate dimensions:

• 1.0 m long

• 0.30 m wide

• 0.65 m deep

Each pit was filled rapidly with clean water to approximately 75% depth (≈490 mm). The time taken
for the water level to fall to 25% depth (≈160 mm) was recorded. This represents a measured water
drop of 330 mm.

The test was repeated in each pit to ensure consistent results and to account for local soil
variations.

3. Results

The recorded times for the 330 mm water-level drop were approximately:

• 2 hours 10 minutes (7,800 seconds)

Percolation calculation:

Vp = time (seconds) ÷ depth drop (mm)

Vp = 7,800 ÷ 330 ≈ 24 s/mm

Corresponding infiltration rate:

• ≈ 4.2 × 10■■ m/s

• ≈ 150 mm/hr

4. Interpretation



Guidance for foul drainage fields generally considers:

• 15–100 s/mm → suitable

• <15 s/mm → too permeable

• >100 s/mm → too impermeable

The measured value of 24 s/mm is well within the acceptable range.

5. Conclusion

Based on the results obtained, the ground conditions in the shepherds hut area are suitable for foul
effluent infiltration, subject to detailed design and regulatory compliance.




