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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 Land east of 

Commonmead Barn in Pagham, West Sussex.  

1.1.2 The proposed development will consist of the construction of 2 No. detached dwellings and associated parking. The 

proposed development is located as OS Grid Reference SZ 89332 99033 and has the post code PO21 3PY. 

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

increasing flood risk onsite and elsewhere. In addition, the following report is intended to supply the relevant data: 

- The results of an assessment into the potential for disposing of surface water by means of Sustainable Drainage System 

(SuDS). 

- Details of a management and maintenance plan for the drainage scheme 

- The appropriate design standard for the surface water drainage scheme must be the 1 in 100-year return period with a 

45% allowance for climate change. 
Fig 1. Site Location 
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2 Executive Summary: 

2.1.1 The Surface Water will discharge to the existing culverted watercourse that runs across the site at a rate of 2.0l/s. Surface 

water runoff from the roof areas will be discharged at a restricted rate of 1.0l/s per plot and will make use of a bio-retention 

planter for storage in order to cater for the 1 in 100-year +45% storm whilst also providing a degree of infiltration. The hard 

paved areas are to discharge freely to ground via infiltration. 

 

2.1.2 The Foul water will be treated on site via a new package treatment plant prior to discharge to the existing culverted 

watercourse. 

3 Site Geology 

3.1 British Geological Survey information 

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

confirms the superficial deposits on site to be made up of River Terrace Deposits. Both formations are comprised of 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 SZ89NE4 (Located approx. 500m North of the site) – Gravel, Clay and Sand. 

 
Fig 2. British Geological Survey 

 

 

3.2 Geological Assessment 

3.2.1 An infiltration test to BRE365 was conducted on site on the 25th and 27th June 2024, which recorded a worst-case infiltration 

rate of 5.04x10-6m/s. This is deemed to be a fair rate and confirms that infiltration is viable on site. During the testing, the 

ground was noted to be thick clay, photographs can be found in Fig 3. A copy of the soakaway tests results can be found in 

Appendix E. 

 

3.2.2 Ground water monitoring was carried out on site over the 2024/2025 winter period, with the monitoring commencing at 

the start of October and finishing at the end of March. The highest recorded groundwater level was recorded at 1.02mbgl 

which rules out the use of conventional soakaways due to the requirement of a 1m easement between the base of the 

soakaway and highest recorded groundwater level as set out by Arun DC. The groundwater monitoring results can be found 

in Appendix E. 
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Fig 3. Soakaway test photographs 

 

 

4 Existing Drainage 

4.1.1 The site is currently an undeveloped space with no private drainage. It is noted that there is an existing 300mm culverted 

watercourse that runs across the site prior to discharging into a larger watercourse on the adjacent site of the site access 

to the south.  

 
Fig 4. Route and depth of existing culvert 
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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 Discharge Hierarchy 

 

 

 

 

 

 

 

 

 

5.2 Proposed Hydraulic Calculation Specifications: 

Table 2. SuDS Calculation Settings. 

 

 

 

 

 

 

 

 

 

  

Discharge Destination  

Rainwater Harvesting Can be utilised. To be confirmed at detailed design stage. 

Discharge to Ground (infiltration) On-site infiltration test resulted in a viable infiltration rate, 

however, due to high groundwater the use of conventional 

soakaways is ruled out. Infiltration can still be achieved within 

permeable paving and bio-retention planters which are proposed 

on site. 

Discharge to Watercourse Surface water runoff from the roof areas are to be discharged 

into the existing culverted watercourse at a restricted rate of 

1.0l/s per plot or 2.0l/s for the entire site.  

Discharge to Surface Water Sewer N/A due to above 

Discharge to Other Sewer N/A due to above 

Hydraulic Calculations Settings – Bio-Retention unit:  

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  0.737m Head @ 1l/s discharge 

Flow Control 2 0.663 Head @ 1l/s discharge 

Bio-Retention unit Design  Base Coefficient (m/hr):  0.01814 

Side Coefficient (m/hr):   0.01814 

Factor of Safety:  2 

Porosity: 30% 

Time to Half Empty (mins): 11 + 35 
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5.3 Surface Water Drainage 
 

5.3.1 Although onsite testing by others indicated a favourable infiltration rate, conventional soakaways are not feasible due to the 

recorded groundwater level. The highest groundwater level of 1.02mbgl means that the required 1m distance between the 

soakaway base and groundwater level, as specified in the latest Arun DC policies, cannot be maintained. 

 

5.3.2 It is therefore proposed that all surface water runoff from roof areas are to be discharged into the existing culverted 

watercourse which runs across the site. Both plots are to be served by a private surface water network before connecting 

into a single network prior to the discharge to the watercourse. The private networks are to discharge at a restricted rate 

of 2.0l/s and will make use of a bio-retention planter for storage to cater for the 1 in 100-year +45% storm. The bio-retention 

planter will also make use of as much infiltration as possible; however, it should be noted that this is not the main means of 

surface water discharge.  

 

5.3.3 The existing culvert is a 300mm pipe which discharges to the south into an existing watercourse which then flows to the 

west. The existing culvert and watercourse are within the client’s ownership. In order to obtain the necessary permissions 

for the discharge, an Ordinary Watercourse Consent application is to be undertaken with West Sussex County Council.  

 

 

Fig 3. Existing manhole/Culvert and existing watercourse. 

 

 

5.3.4 It is proposed that the access road and the parking spaces are to be constructed from a permeable surface to allow surface 

water runoff to discharge freely to ground via infiltration.  

 

5.3.5 Greenfield Runoff and Hydraulic calculations have been carried out which can be found at Appendix C. 
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Table 3. Greenfield Runoff Calculations 

 

 

 

 

 

 

 

 

 

 

5.4 Water Quality 
 

5.4.1 A key requirement of any SuDS system is that it protects the receiving water body from the risk of pollution.  

 

5.4.2 Frequent and short duration rainfall events are those that are most loaded with potential contaminants (silts, fines, heavy 

metals, and various organic and inorganic contaminants) Therefore the first 5-10mm of rainfall should be adequately treated 

with SuDS. 

 

5.4.3 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 

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

 
Table 26.1 from SuDS manual. Approaches to Water Quality Risk Management 

Table 26.1        Approaches to Water Quality Risk Management 

Design method 

 

Hazard Characterisation Risk Reduction 

For Surface Water For Groundwater 

Simple Index 

Approach 

Simple pollution hazard indices 

based on land use (Table 26.2) 

Simple SuDS hazard 

mitigation indices (Table 26.3) 

Simple SuDS hazard mitigation 

indices (Table 26.4) 

Risk Screening Factors characterising traffic 

density and extent of 

infiltration likely to occur 

(Table 26.5) 

N/A Factors characterising unsaturated 

soil depth and type, and 

predominant flow type through the 

soils (Table 26.5) 

Detailed Risk 

Assessment 

Site specific information used 

to define likely pollutants and 

their significance 

More detailed, component specific performance information used to 

demonstrate that the proposed SuDS components reduce the 

hazard to acceptable levels 

Process-based 

treatment 

modelling 

Time series rainfall used with 

generic pollution characteristics 

to determine statistical 

distributions of likely 

concentrations and loadings in 

the runoff 

Models that represent the treatment processes in the proposed 

SuDS components give estimates of reductions in even mean 

discharge concentrations and total annual load reductions delivered 

by the system 

 

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

 

5.4.6 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 and residential car parks 

 

Greenfield Runoff Calculations  

Storm 

period 

Greenfield runoff rate 

(l/s) 

Proposed Discharge Rate 

(l/s) 

Difference 

(l/s) 

QBAR 0.1 2 + 1.9 

2 0.1 2 + 1.9 

10 0.19 2 + 1.81 

30 0.26 2 + 1.74 

100 0.37 2 + 1.63 
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5.4.7 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 

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

 
Table 26.2 from SuDS manual. Pollution Hazard Indices for Different Land Use Classifications 

Table 26.2        Pollution hazard indices for different land use classifications  

Land Use Pollution Hazard 

Level 

Total Suspended solids 

(TSS) 

Metals Hydro-

Carbons 

Residential roofs Very Low 0.2 0.2 0.05 

Other roofs (Typically 

commercial/industrial 

roofs) 

Low 0.3 0.2 (up to 0.8 

where there is 

potential for metals 

to leach from the 

roof) 

0.05 

Individual property 

driveways, residential car 

parks, low traffic roads 

(e.g., cul-de-sacs, 

homezones and general 

access roads) and non-

residential car parking with 

infrequent change (e.g., 

schools, offices) i.e., < 300 

traffic movements/day 

Low 0.5 0.4 0.4 

Commercial yard and 

delivery areas, non-

residential car parking with 

frequent change (e.g., 

hospitals, retail), all roads 

except low traffic roads and 

trunk roads/motorways 

Medium 0.7 0.6 0.7 

Sites with heavy pollution 

(e.g., haulage yards, lorry 

parks, highly frequented 

lorry approaches to 

industrial estates, waste 

sites), sites where 

chemicals and fuels (other 

than domestic fuel oil) are 

to be delivered, handled, 

stored, used or 

manufactured; industrial 

sites; trunk roads and 
motorways 

High 0.8 0.8 0.9 

 

5.4.9 From Table 26.2 the following information is tabulated in Table 1 

Table 3: Pollution hazard index and destination of runoff for the proposed site 

Table 3: 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 Roof Surface 

Water 

Very Low 0.2 0.2 0.05 

Individual driveways, 

residential car parks and 

low traffic roads 

Ground 

water 

Low 0.5 0.4 0.4 
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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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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
2.00
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)

Node
Type

Manhole
Type

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S1
S2
S3

S7

BIO1
BIO2

S4
S5
S6
S8

BIO3
BIO4

OUTFALL

0.002
0.002
0.004

0.000

0.002
0.002
0.002
0.002

0.000

0.000

2.00
2.00
2.00

2.00

2.00
2.00
2.00
2.00

2.00

50.300
50.300
50.300

50.300

50.300
50.300

50.300
50.300
50.300
50.300

50.300
50.300

50.300

Manhole
Manhole
Manhole

Manhole

Manhole
Manhole

Manhole
Manhole
Manhole
Manhole

Manhole
Manhole

Manhole

Adoptable
Adoptable
Adoptable

Adoptable

Adoptable
Adoptable

Adoptable
Adoptable
Adoptable
Adoptable

Adoptable
Adoptable

Adoptable

300
500
500

450

100
100

300
500
500
300

100
100

450

997.139
987.523
986.208

990.163

987.411
986.790

988.990
979.742
985.291
993.829

980.117
981.812

995.043

998.526
999.608
984.874

980.746

998.577
993.004

963.487
966.651
981.182
977.741

967.695
972.693

981.273

0.476
0.571
0.838

0.951

0.577
0.587

0.465
0.561
0.838
0.600

0.577
0.587

1.000

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
1.002
1.003

2.000
2.001
2.002
2.003

3.000

1.002_1

S1
S2
BIO2
S3

S4
S5
BIO4
S6

S8

S7

S2
BIO1
S3
S7

S5
BIO3
S6
S7

S6

OUTFALL

9.677
1.037
8.151
5.717

9.774
1.109
9.174
4.891

9.205

4.908

49.824
49.729
49.713
49.462

49.835
49.739
49.713
49.462

49.700

49.349

49.729
49.723
49.462
49.349

49.739
49.723
49.462
49.349

49.462

49.300

0.095
0.006
0.251
0.113

0.096
0.016
0.251
0.113

0.238

0.049

101.9
172.8

32.5
50.6

101.8
69.3
36.6
43.3

38.7

100.2

100
100
100
100

100
100
100
100

100

100
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

S1

S2

S3

S7

BIO1

BIO2

S4

S5

S6

S8

BIO3

BIO4

OUTFALL

997.139

987.523

986.208

990.163

987.411

986.790

988.990

979.742

985.291

993.829

980.117

981.812

995.043

998.526

999.608

984.874

980.746

998.577

993.004

963.487

966.651

981.182

977.741

967.695

972.693

981.273

50.300

50.300

50.300

50.300

50.300

50.300

50.300

50.300

50.300

50.300

50.300

50.300

50.300

0.476

0.571

0.838

0.951

0.577

0.587

0.465

0.561

0.838

0.600

0.577

0.587

1.000

300

500

500

450

100

100

300

500

500

300

100

100

450

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

0

1

0

1

0

1

2 0

1

0

0

1

0

1

2
0

0

1

0

1

0
1

0
1

0
1
2

0
1

0

0
1

0
1
2

0

0
1

0
1

1.000
1.000

1.001
1.002

1.003
1.003
2.003

1.002_1
1.001

1.002

2.000
2.000

2.001
2.002
3.000

2.003

3.000
2.001

2.002
1.002_1

49.824
49.729

49.729
49.462

49.462
49.349
49.349

49.349
49.723

49.713

49.835
49.739

49.739
49.462
49.462

49.462

49.700
49.723

49.713
49.300

100
100

100
100

100
100
100

100
100

100

100
100

100
100
100

100

100
100

100
100

Circular
Circular

Circular
Circular

Circular
Circular
Circular

Circular
Circular

Circular

Circular
Circular

Circular
Circular
Circular

Circular

Circular
Circular

Circular
Circular
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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
1440
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

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
10
30

100

0
0

45
45

10
10
10
10

0
0
0
0

Node OUTFALL Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to 2yr, 10yr, 30yr+45% CC, 100yr+45% CC 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440 minute storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0
1
2
3
4
5
6
7
8
9

10

0.750
0.750
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

11
12
13
14
15
16
17
18
19
20
21

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

22
23
24
25
26
27
28
29
30
31
32

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

33
34
35
36
37
38
39
40
41
42
43

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

44
45
46
47
48
49
50
51
52
53
54

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

55
56
57
58
59
60

0.000
0.000
0.000
0.000
0.000
0.000

Node S3 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
49.462

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

Diameter (m)

0.737
1.0
0.021

Discharge Coeĸcient 0.650

Node S6 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
49.462

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

Diameter (m)

0.663
1.0
0.023

Discharge Coeĸcient 0.650

Node BIO2 BioretenƟon Area Storage Structure

Underdrain Link Type
Underdrain Diameter (mm)

Underdrain Velocity
Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)

Circular
100
Colebrook-White
0.030
6.600
999.0

Underdrain Height above base (m)
Underdrain DS Node

Filter ConducƟvity (m/hr)
Filter Depth (m)

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

0.100
S3
0.03600
0.300
0.01814
0.00000
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Node BIO2 BioretenƟon Area Storage Structure

Safety Factor
Porosity

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

2.0
0.30
49.913
38

Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

6.700
999.0
0.030

Inlet
Node

Connects
To

BIO1 Underdrain

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 6.7 0.435 6.7

Node BIO4 BioretenƟon Area Storage Structure

Underdrain Link Type
Underdrain Diameter (mm)

Underdrain Velocity
Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)

Underdrain Height above base (m)
Underdrain DS Node

Filter ConducƟvity (m/hr)
Filter Depth (m)

Circular
100
Colebrook-White
0.030
6.600
999.0
0.100
S7
0.03600
0.300

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

Safety Factor
Porosity

Invert Level (m)
Time to half empty (mins)
Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

0.01814
0.00000
2.0
0.30
49.913
0
6.600
999.0
0.030

Inlet
Node

Connects
To

BIO3 Underdrain

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 6.7 0.435 6.7
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Results for 2 year +10% A 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)

15 minute summer S1 9 49.845 0.021 0.6 0.0015 0.0000 OK

15 minute summer S1 1.000 S2 0.6 0.304 0.100 0.0193

15 minute summer S2 9 49.767 0.038 1.2 0.0075 0.0000 OK

15 minute summer S2 1.001 BIO1 1.2 0.458 0.258 0.0027

30 minute summer S3 21 49.721 0.259 1.3 0.0508 0.0000 SURCHARGED

30 minute summer S3 1.003 S7 0.5 0.403 0.058 0.0097

30 minute summer S7 19 49.386 0.037 1.6 0.0058 0.0000 OK

30 minute summer S7 1.002_1 OUTFALL 1.6 0.626 0.261 0.0123 1.4

15 minute summer BIO1 1 49.723 0.000 0.0 0.0000 0.0000 OK

15 minute summer BIO1 BioretenƟon Area BIO2 0.0 0.000 0.000

30 minute summer BIO2 21 49.721 0.008 0.1 0.0002 0.0000 OK

30 minute summer BIO2 1.002 S3 -0.1 -0.033 -0.014 0.0331
30 minute summer BIO2 FiltraƟon 0.0

30 minute summer BIO2 Filter Layer 18 49.738 0.125 0.9 0.2486 0.0000 OK

30 minute summer BIO2 Filter Layer Underdrain 0.9 0.423 0.406 0.0141
30 minute summer BIO2 Filter Layer InĮltraƟon 0.0

15 minute summer S4 9 49.856 0.021 0.6 0.0015 0.0000 OK

15 minute summer S4 2.000 S5 0.6 0.364 0.100 0.0161

15 minute summer S5 9 49.770 0.031 1.2 0.0061 0.0000 OK

15 minute summer S5 2.001 BIO3 1.2 0.581 0.159 0.0022

15 minute summer S6 11 49.626 0.164 1.2 0.0322 0.0000 SURCHARGED

15 minute summer S6 2.003 S7 0.5 0.386 0.050 0.0077

15 minute summer S8 9 49.717 0.017 0.6 0.0012 0.0000 OK

15 minute summer S8 3.000 S6 0.6 0.238 0.061 0.0400

15 minute summer BIO3 1 49.723 0.000 0.0 0.0000 0.0000 OK

15 minute summer BIO3 BioretenƟon Area BIO4 0.0 0.000 0.000

15 minute summer BIO4 1 49.713 0.000 0.0 0.0002 0.0000 OK

15 minute summer BIO4 2.002 S6 0.0 0.000 0.000 0.0359
15 minute summer BIO4 FiltraƟon 0.0

30 minute summer BIO4 Filter Layer 18 49.738 0.125 0.9 0.2492 0.0000 OK

15 minute summer BIO4 Filter Layer Underdrain 1.0 0.444 0.456 0.0150
30 minute summer BIO4 Filter Layer InĮltraƟon 0.0

30 minute summer OUTFALL 19 49.335 0.035 1.6 0.0000 0.0000 OK
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Results for 10 year +10% A 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)

60 minute summer S1 39 49.857 0.033 0.6 0.0023 0.0000 OK

60 minute summer S1 1.000 S2 0.6 0.288 0.095 0.0487

60 minute summer S2 40 49.857 0.128 1.2 0.0251 0.0000 SURCHARGED

60 minute summer S2 1.001 BIO1 0.9 0.425 0.206 0.0081

60 minute summer S3 40 49.857 0.395 1.5 0.0773 0.0000 SURCHARGED

60 minute summer S3 1.003 S7 0.6 0.506 0.072 0.0123

15 minute summer S7 10 49.405 0.056 3.2 0.0089 0.0000 OK

15 minute summer S7 1.002_1 OUTFALL 3.2 0.747 0.533 0.0211 2.3

15 minute summer BIO1 1 49.723 0.000 0.0 0.0000 0.0000 OK

15 minute summer BIO1 BioretenƟon Area BIO2 0.0 0.000 0.000

60 minute summer BIO2 40 49.857 0.144 0.7 0.0013 0.0000 SURCHARGED

60 minute summer BIO2 1.002 S3 -0.7 -0.132 -0.067 0.0638
60 minute summer BIO2 FiltraƟon 0.0

60 minute summer BIO2 Filter Layer 40 49.854 0.241 0.9 0.4686 0.0000 OK

60 minute summer BIO2 Filter Layer Underdrain 0.8 0.400 0.353 0.0516
60 minute summer BIO2 Filter Layer InĮltraƟon 0.0

15 minute summer S4 9 49.864 0.029 1.1 0.0021 0.0000 OK

15 minute summer S4 2.000 S5 1.1 0.409 0.184 0.0275

15 minute summer S5 9 49.787 0.048 2.2 0.0095 0.0000 OK

15 minute summer S5 2.001 BIO3 2.2 0.600 0.300 0.0042

30 minute summer S6 20 49.760 0.298 1.8 0.0583 0.0000 SURCHARGED

30 minute summer S6 2.003 S7 0.6 0.369 0.069 0.0122

30 minute summer S8 20 49.759 0.059 0.9 0.0042 0.0000 OK

30 minute summer S8 3.000 S6 0.9 0.238 0.090 0.0580

15 minute summer BIO3 1 49.723 0.000 0.0 0.0000 0.0000 OK

15 minute summer BIO3 BioretenƟon Area BIO4 0.0 0.000 0.000

30 minute summer BIO4 20 49.760 0.047 0.4 0.0006 0.0000 OK

30 minute summer BIO4 2.002 S6 -0.4 -0.065 -0.035 0.0526
30 minute summer BIO4 FiltraƟon 0.0

15 minute summer BIO4 Filter Layer 10 49.757 0.144 2.2 0.2837 0.0000 OK

30 minute summer BIO4 Filter Layer Underdrain 1.7 0.518 0.772 0.0218
15 minute summer BIO4 Filter Layer InĮltraƟon 0.0

15 minute summer OUTFALL 10 49.352 0.052 3.2 0.0000 0.0000 OK
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Results for 30 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.05%

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)

60 minute summer S1 45 49.988 0.164 1.1 0.0116 0.0000 SURCHARGED

60 minute summer S1 1.000 S2 0.9 0.295 0.146 0.0757

60 minute summer S2 45 49.988 0.259 1.8 0.0507 0.0000 SURCHARGED

60 minute summer S2 1.001 BIO1 1.5 0.425 0.329 0.0081

60 minute summer S3 45 49.987 0.525 3.0 0.1029 0.0000 SURCHARGED

60 minute summer S3 1.003 S7 0.7 0.540 0.083 0.0167

15 minute summer S7 10 49.430 0.081 5.3 0.0129 0.0000 OK

15 minute summer S7 1.002_1 OUTFALL 5.3 0.823 0.880 0.0316 4.4

60 minute summer BIO1 46 49.987 0.264 2.2 0.0000 0.0000 OK

60 minute summer BIO1 BioretenƟon Area BIO2 -2.2 -0.122 -0.017

60 minute summer BIO2 45 49.987 0.274 2.3 0.4763 0.0000 SURCHARGED

60 minute summer BIO2 1.002 S3 -2.3 -0.289 -0.212 0.0638
60 minute summer BIO2 FiltraƟon 0.0

15 minute summer BIO2 Filter Layer 10 49.913 0.300 3.4 0.5870 0.0000 OK

60 minute summer BIO2 Filter Layer Underdrain 1.5 0.400 0.688 0.0516
15 minute summer BIO2 Filter Layer InĮltraƟon 0.0

15 minute summer S4 9 49.876 0.041 2.1 0.0029 0.0000 OK

15 minute summer S4 2.000 S5 2.1 0.462 0.351 0.0456

15 minute summer S5 9 49.814 0.075 4.2 0.0148 0.0000 OK

15 minute summer S5 2.001 BIO3 4.2 0.677 0.574 0.0069

30 minute summer S6 21 49.921 0.459 2.6 0.0899 0.0000 SURCHARGED

30 minute summer S6 2.003 S7 0.8 0.430 0.086 0.0172

30 minute summer S8 21 49.922 0.222 1.7 0.0157 0.0000 SURCHARGED

30 minute summer S8 3.000 S6 0.9 0.295 0.089 0.0720

30 minute summer BIO3 25 49.725 0.002 0.0 0.0000 0.0000 OK

30 minute summer BIO3 BioretenƟon Area BIO4 0.0 -0.004 0.000

30 minute summer BIO4 21 49.920 0.207 1.0 0.0241 0.0000 SURCHARGED

30 minute summer BIO4 2.002 S6 -1.0 -0.149 -0.096 0.0718
30 minute summer BIO4 FiltraƟon 0.0

15 minute summer BIO4 Filter Layer 9 49.783 0.170 4.2 0.3308 0.0000 OK

30 minute summer BIO4 Filter Layer Underdrain 3.1 0.635 1.413 0.0326
15 minute summer BIO4 Filter Layer InĮltraƟon 0.0

15 minute summer OUTFALL 10 49.373 0.073 5.3 0.0000 0.0000 OK
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 93.91%

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)

60 minute winter S1 47 50.063 0.239 0.9 0.0169 0.0000 FLOOD RISK

60 minute winter S1 1.000 S2 0.8 0.272 0.134 0.0757

60 minute winter S2 49 50.062 0.333 1.7 0.0654 0.0000 FLOOD RISK

60 minute winter S2 1.001 BIO1 1.6 0.397 0.350 0.0081

60 minute winter S3 49 50.062 0.600 3.3 0.1176 0.0000 FLOOD RISK

60 minute winter S3 1.003 S7 0.8 0.555 0.089 0.0162

15 minute summer S7 10 49.454 0.105 6.4 0.0166 0.0000 SURCHARGED

15 minute summer S7 1.002_1 OUTFALL 6.3 0.828 1.039 0.0358 5.5

60 minute winter BIO1 50 50.062 0.339 1.9 0.0000 0.0000 OK

60 minute winter BIO1 BioretenƟon Area BIO2 -2.5 -0.116 -0.019

60 minute winter BIO2 49 50.062 0.349 2.5 0.9791 0.0000 FLOOD RISK

60 minute winter BIO2 1.002 S3 -2.5 -0.324 -0.237 0.0638
60 minute winter BIO2 FiltraƟon 0.0

15 minute summer BIO2 Filter Layer 9 49.913 0.300 2.6 0.5870 0.0000 OK

60 minute winter BIO2 Filter Layer Underdrain 1.5 0.376 0.671 0.0516
15 minute summer BIO2 Filter Layer InĮltraƟon 0.0

15 minute summer S4 9 49.881 0.046 2.6 0.0033 0.0000 OK

15 minute summer S4 2.000 S5 2.6 0.481 0.435 0.0535

15 minute summer S5 9 49.829 0.090 5.2 0.0176 0.0000 OK

15 minute summer S5 2.001 BIO3 5.2 0.712 0.708 0.0080

30 minute summer S6 18 49.950 0.488 3.0 0.0956 0.0000 SURCHARGED

30 minute summer S6 2.003 S7 0.8 0.415 0.089 0.0198

30 minute summer S8 18 49.955 0.255 2.1 0.0181 0.0000 SURCHARGED

30 minute summer S8 3.000 S6 1.3 0.295 0.131 0.0720

30 minute summer BIO3 23 49.936 0.213 1.6 0.0000 0.0000 OK

30 minute summer BIO3 BioretenƟon Area BIO4 -1.6 -0.103 -0.012

30 minute summer BIO4 19 49.942 0.229 1.7 0.1314 0.0000 SURCHARGED

30 minute summer BIO4 2.002 S6 -1.7 -0.222 -0.173 0.0718
30 minute summer BIO4 FiltraƟon 0.0

15 minute summer BIO4 Filter Layer 9 49.794 0.181 5.2 0.3502 0.0000 OK

30 minute summer BIO4 Filter Layer Underdrain 3.9 0.689 1.770 0.0376
15 minute summer BIO4 Filter Layer InĮltraƟon 0.0

15 minute summer OUTFALL 10 49.381 0.081 6.3 0.0000 0.0000 OK
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7.5 Appendix E – Groundwater monitoring and infiltration test results  

 

 

 

 

 

 

 





Trail Pit 1

V(p75-25) Length Width Total Depth75% depth 25% depth 50%depth

length*width*(75%depth-25%depth) 0.3 1 0.4 0.3 0.1 0.2

0.06

a(p50)

(length*(50% total depth)*2)+(width*(50% total depth)*2)+(area base)

0.82

t(p75-25)

Cycle 1 = 61

Cycle 2 = 161

Cycle 3 = 242

f=V(p75-25)/(ap50*tp75-25)

1.9992E-05 Test 1 m/s

7.57461E-06 Test 2 m/s

5.03931E-06 Test 3 m/s

The soil infiltration rate (f) is calculated by dividing the volume of water lost between 75% and 25% 

of the initial test depth by the sum of the average surface area of the sides of the trial pit in contact with the water during the test monitoring period (time taken 

for the water level to fall between 75% and 25% of the initial test depth), and its base area. This figure is then divided by the test duration to give the soil 

infiltration rate in metres per second. Each pit should be filled and allowed to drain three times to near empty on the same or consecutive days.



Trail Pit 2

V(p75-25) Length Width Total Depth75% depth 25% depth 50%depth

length*width*(75%depth-25%depth) 0.3 1 0.6 0.45 0.15 0.3

0.09

a(p50)

(length*(50% total depth)*2)+(width*(50% total depth)*2)+(area base)

1.08

t(p75-25)

Cycle 1 = 128

Cycle 2 = 252

Cycle 3 = 200

f=V(p75-25)/(ap50*tp75-25)

1.08507E-05 Test 1 m/s

5.51146E-06 Test 2 m/s

6.94444E-06 Test 3 m/s

The soil infiltration rate (f) is calculated by dividing the volume of water lost between 75% and 25% 

of the initial test depth by the sum of the average surface area of the sides of the trial pit in contact with the water during the test monitoring period (time taken 

for the water level to fall between 75% and 25% of the initial test depth), and its base area. This figure is then divided by the test duration to give the soil 

infiltration rate in metres per second. Each pit should be filled and allowed to drain three times to near empty on the same or consecutive days.
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5.5 Foul water drainage 
 

5.5.1 The foul water will be treated on site via a new package treatment plant; all treated effluent runoff will be discharged into 

the existing watercourse. 

 

5.5.2 The proposed foul water discharge does not require Environment Agency approval as it adheres to the general binding rules 

for small discharge to surface water. This is because the proposed discharge: 

• Is less than 5m3 a day 

• Utilises a sufficient treatment system 

• Is not causing pollution 

• Is not within 500 meters of a protected site 

• Is not within 50m of any other exempt discharge 

 

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. 

 

6.1.2 The Surface Water will discharge to the existing culverted watercourse that runs across the site at a rate of 2.0l/s. Surface 

water runoff from the roof areas will be discharged at a restricted rate of 1.0l/s per plot and will make use of a bio-retention 

planter for storage in order to cater for the 1 in 100-year +45% storm whilst also providing a degree of infiltration. The hard 

paved areas are to discharge freely to ground via infiltration. 

 

6.1.3 The Foul water will be treated on site via a new package treatment plant prior to discharge to the existing culverted 

watercourse. 

 

  


