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FLOOD AND DRAINAGE STATEMENT 

Harbourstone Design Limited is instructed by Chichester Carpentry & Building Ltd to prepare a Drainage 

Statement to support a Discharge of Condition Application for a Residential Development at Ryefields 

Farmhouse, Oak Tree Lane. This report is for the benefit of the Client only. 

The below sets out information about the drainage design for the benefit of the application. 

Existing Site Information 

Location: Land at Ryefields Farmhouse, Oak Tree Lane, Woodgate 

PO20 3GU 

Area: 0.20 Ha. 

Existing Topography: Fairly flat, with fall southeasterly. Site levels vary from 9.9m to 

9.4m AOD. 

Existing Site Use: Greenfield 

Proposed Development Type: 4 no. residential dwellings 

Existing Site Greenfield Rate: 0.4 l/s (Appendix A) 

 

Existing Geology 

Geology: Topsoil: SILT, Silt/Clay, Made Ground 

Superficial Deposits: River Terrace Deposits – CLAY, Silt/Clay, 

Sand (below 1.4mbgl) 

Bedrock: London Clay Formation – CLAY, silt and sand 

Hydrogeology: Superficial Drift Aquifer: ‘Secondary A’ 

Bedrock Aquifer: ‘Unproductive Strata’ 

- Potential for some/limited shallow infiltration, above 

bedrock only. 

Groundwater Vulnerability: Medium-Low 

- Low vulnerability to groundwater from pollutants 

Groundwater Depth: Peak winter groundwater levels at 0.09mbgl, January 2021. 

Soakage Results: 1 no. soakage test was undertaken at 2 no. trial pits on site.  

Results were 3.26 x 10-7 and 1.87 x 10-7 m/s. 

Infiltration Viability: Infiltration is not viable, primarily due to very shallow 

groundwater levels. (Drawing 001, Appendix B) 
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Existing Drainage 

Nearest Watercourse: None 

Nearest Surface Water Sewer: None 

Nearest Foul Sewer: 225mm dia. foul sewer south of site, in neighbouring land. 

Nearest manhole 9102, recorded depth 1.26mbgl. 

(Appendix C) 

Existing Site Drainage: Overland runoff / infiltration 

Highway Drainage: Over-the-edge runoff / infiltration 

Other Drainage Conditions: Adjacent land has approved drainage strategy, with surface 

water to be attenuated and discharged to watercourse at 

approved rate. Third party infrastructure is being constructed 

at time of submission & conformation of implementation will 

be provided separately. 

 

Prior Design 

Planning Reference: AL/31/22/PL 

Relevant Planning Condition(s): Condition 5:  

“Development shall not commence, other than works of site 

survey and investigation, until full details of the proposed 

surface water drainage scheme have been submitted to and 

approved in writing by the Local Planning Authority...” 

“Where the design of the surface water drainage scheme 

relies on an adjacent development, a Deed of Easement 

detailing agreement of taking such drainage shall also be 

provided as part of the required details...” 

Planning Drainage Design:  KNC2107-602-02 Rev E, Kazys Narbutas Consulting, March 

2022 (Appendix D) 

Proposed Strategy:  Foul water discharge to public foul sewer.  

Surface water discharge to Third-Party surface water 

drainage infrastructure, to be further attenuated prior to 

discharge to watercourse. 

Sewerage Authority Approval: Legal Agreement obtained through S106 Connection 

Approval (Appendix E) 

Third Party Land Approval: Evidence of Deed of Easement (Appendix F) 
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Surface Water Drainage Solution 

Proposed Catchment Area: 0.099 Ha 

Proposed Catchment 

Greenfield Rate (Pro-Rata): 

Qbar: 0.2 l/s 

Drainage Hierarchy: • Use of living roof, rainwater harvesting, and tanked 

permeable pavement to ensure that all runoff is 

subject to interception drainage at source. 

• Infiltration not viable. 

• Discharge to watercourse, via Third-party 

infrastructure as agreed. 

Calculations: Discharge at up to 0.6l/s. 

No Flooding in Design Storm Event (Appendix G) 

Viable SuDS: Living roof, rainwater harvesting, tanked permeable 

pavement 

Surface Water Storage: 53.6m3 permeable pavement (30% voids) 

Surface Water Discharge: Restricted discharge via Controflow Universal Flow Control 

Chamber (Appendix H): 

• Protected orifice 

• PS3: 21mm diameter (0.6 l/s design rate, 0.75m 

design head) 

• Proposed discharge rate less represents 3 x 

greenfield rate for catchment area 

Design Standards: 1 in 100 year storm, 45% climate change, 10% urban creep 

Further Comments: Utilisation of living roof and GreenBlue SuDSPod prior to 

discharge from all RWPs will further slow runoff compared to 

modelling results. 

Features will reduce first-flush flows and provide 

evapotranspiration for first 5mm of rainfall, as well as 

irrigation of surface level planting. 

GreenBlue SuDSPod also utilise integral attenuation and flow 

control to reduce storm flow rates, as seen in Appendix I. 

Surface Water Treatment: 

(Pollution Hazard Indices / 

Pollution Treatment Indices) 

Residential Parking: Low, TSS = 0.5, M = 0.4, H = 0.4 

Residential Roofs: Very low, TSS = 0.2, M = 0.2, H = 0.05 

Permeable Pavement: TSS = 0.7, M = 0.6, H = 0.7 

Bioretention system: TSS = 0.8, M = 0.8, H = 0.8 
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Mitigation against flood risk: Proposed finished floor levels are raised above surrounding 

and existing ground levels , to ensure residual risk of internal 

flooding from shallow groundwater mitigated against for 

lifetime of development. 

 

Foul Drainage Solution 

Drainage Hierarchy: Public foul sewer south of site. 

Foul Proposals: Private foul run from proposed residential development to 

public sewer, by gravity 

Discharge: Discharge to public foul sewer with direct connection to 

existing public foul manhole.  

Further Comments: Expected peak foul discharge 0.19 l/s (in accordance with 

Water UK Design & Construction Guidance). 

Legal Agreement for connection and strategy with Southern 

Water under S106 obtained (Appendix E) 

 

Further Design Notes 

Drainage Plans (inc. areas, full 

drainage details, specification, 

details, water quality): 

Detailed drainage plan provided, and accompanying 

construction details and flow control specification. 

Water quality treatment is covered on the previous page. 

Biodiversity & Amenity Benefits: The proposals for Living Roof and Raised Planters (rainwater 

harvesting) with compatible planting offer attractive features 

that provides ecological and amenity benefits. 

Arboricultural Constraints: None – no RPZs. Design to be reviewed by arboricultural 

consultant, minor tree removal, mitigation and/or protection 

to be made as required. 

Hydraulic Modelling: Modelling shows some surcharged nodes in 1yr & 10yr + 

40%CC (climate change) events. 

This is due to the nature of the proposed design attenuating 

runoff via a flat system utilising permeable pavement. 

Use of Living Roof and Raised Planters (rainwater harvesting) 

will reduce first flush flows and mitigate surcharging in minor 

storm events. 

Modelling results show no flooding up to the design event. 

Maintenance Responsibilities: Maintenance plan details responsibilities (Appendix J) & 

complies with Arun drainage maintenance checklist 

(https://www.arun.gov.uk/designer-checklists/) 
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Arun Checklist Adherence 

Ground Investigation Results: Groundwater monitoring provided: 

• Full groundwater monitoring data 

• Plan showing location (Drawing 001) 

• Depths of holes, dates of observations, depths to 

groundwater 

• Evidence of strata encountered 

• Peak groundwater levels and depths in mbgl and 

mAOD 

• Data demonstrates infiltration is not viable (shallow 

groundwater) 

Infiltration Testing provided: 

• Infiltration testing results provided 

• Data demonstrates infiltration is not viable (failed 

tests) 

Statement: As provided here, explaining proposals, adherence, 

hierarchy followed, reasoning and relevant approvals. 

1. Runoff Destination: 

Existing Site: Existing site information: 

• No existing surface water assets 

• No flood risk from rivers, sea or surface water. 

• No flood risk from existing surface water infrastructure 

• Shallow groundwater, area susceptible to 

groundwater emergence. Mitigated with raised FFLs, 

shallow SuDS, raised planters for rainwater harvesting 

Proposed Hierarchy: 1. Rainwater reuse YES 

2. Infiltration into the ground NOT VIABLE 

3. Hybrid infiltration and restricted discharge to an 

appropriate water body or surface water sewer is 

proposed NOT VIABLE 

4. Restricted discharge to a water body YES 

5. Restricted discharge to a surface water sewer or 

another piped surface water drainage system  

6. Restricted discharge to a public combined sewer 

Evidence to justify proposed 

discharge method: 

Approved strategy at planning. 
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Details of consent/off-site 

works provided: 

Evidence of Deed of Easement Provided 

Other Design Items: All pipework designed to Building Regulations 

Ground raising avoided where possible (base of permeable 

pavement and foundations roughly level with existing ground 

levels) 

2. Interception Drainage 

Assessment: Drawing 004 shows all runoff receives interception drainage. 

3. Extreme rainfall and flooding 

Proposed Rate: 3xGFR for catchment area only. 

Design Criteria: FEH22 rainfall point data for site location 

45% climate change for 1% AEP storm event 

10% urban creep on all individual catchment areas 

CV of 1.0 

No flooding in design event 

No existing flood risk or flood storage on-site 

4. Water Quality: As covered above, adequate treatment for pollutants 

     5/6. Amenity & Biodiversity: As covered above, provided by planters and living roof 

7. Construction, 

operation, 

maintenance: 

Detailed in Maintenance Plan (Appendix J) 

Controflow has integral blockage protection (Appendix H) 

Modelling As detailed above. 

Half drain times for critical 3.33% + AEP event below 

 

Plans: Provided as required: 

• Contributing area plan 
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• Proposed design 

• Calculations 

• SuDS details 

• Pipe details 

• Control feature details 

• Construction details 



 
 

 

DRAWINGS 
 

2026-C160-001 Geotechnical Investigation Plan 

2026-C160-002 Engineering GA - Levels & Drainage Design 

2026-C160-003 Proposed Catchment 

2026-C160-004 Interception Assessment 

2026-C160-005 Construction Details 

2026-C160-006 Manhole Schedule & Impermeable Areas Schedule 
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Appendix A Greenfield Runoff Calculation 



Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting (British National Grid)

Site northing (British National Grid)

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

13/05/2026

DL

C160

2.2.3

Ryefields

Woodgate

494000

104246

0.21



Greenfield runoff

Method
Method

FEH statistical (2025)
My value Map value

SAAR9120 (mm)

BFIHOST19scaled

QMed-QBar conversion 1.136

QMed (l/s)

QBar (FEH statistical 2025) (l/s)

Growth curve factors
My value Map value

Hydrological region 7

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.01 l/s are reported as 0.01 l/s.

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.2.3) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/).

The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions

(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the

responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.

FEH statistical (2025)

mm

l/s

l/s

7

l/s

l/s

l/s

l/s

l/s

l/s

794

0.68

1.136

0.4

0.4

0.85

0.88

1.62

2.3

3.19

3.74

FEH statistical (2025)

0.4

0.4

0.7

1.0

1.3

1.6



 
 

 

Appendix B Geotechnical Investigation Extracts 







Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.20

0.80

Level
(m) Legend Stratum Description

Brown gravelly sandy gravelly SILT. The sand was fine 
grained and the gravel was fine to medium, 
subangular flint. (TOPSOIL).
Orangish brown sandy CLAY. The sand was fine to 
medium grained. (UNDIFFERENTIATED RIVER 
TERRACE DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

Trial Pit Log
Project Name: 4, Oak Tree Lane, Client: Domusea Date: 03/03/2022

Location: Woodgate, Chichester, PO20 3GU Contractor: 

Project No. : GWPR4660 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
TP1 TP 1:25 Sheet 1 of 1

Remarks
Roots noted to 0.70m bgl. Groundwater not encountered.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.20

0.80

Level
(m) Legend Stratum Description

Brown gravelly sandy SILT. The sand was fine grained 
and the gravel was fine to medium, sub-angular 
gravel. (TOPSOIL).
Orangish brown sandy CLAY. The sand was fine to 
medium grained. (UNDIFFERENTIATED RIVER 
TERRACE  DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

Trial Pit Log
Project Name: 4, Oak Tree Lane, Client: Domusea Date: 03/03/2022

Location: Woodgate, Chichester, PO20 3GU Contractor: 

Project No. : GWPR4660 Crew Name: Equipment: 

Location Number Location Type Level Logged By Scale Page Number
TP2 TP 1:25 Sheet 1 of 1

Remarks
Roots noted to 0.60m bgl. Groundwater not encountered.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks











 
 

 

Appendix C Southern Water Sewer Records 





Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

0102 F 8.99 5.36

1101 F 8.71 5.22

7101 F 8.90 6.48

7102 F 8.23 6.30

7201 F 8.46 6.85

7301 F 9.14 7.99

7302 F 8.77 6.86

7303 F 8.84 6.66

7304 F 9.14 7.93

7305 F 9.14 7.81

7306 F 9.00 7.72

8101 F 8.05 6.18

8102 F 8.31 5.99

8202 F 8.85 7.47

8203 F 8.53 7.20

8204 F 9.14 7.25

8205 F 9.42 7.88

8206 F 9.48 7.81

8207 F 0.00 0.00

8208 F 0.00 0.00

8301 F 9.61 8.05

9102 F 8.98 5.72

9103 F 9.16 5.52

9202 F 9.48 8.35

9301 F 9.97 8.76

9302 F 10.01 8.45

9150 S 0.00 0.00

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


