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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. The infrastructure is under construction and 

expected to be completed by 2027, whereby a connection 

can be made. 

 

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: 18mm 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. 

Temporary Strategy (until Third-

Party surface water drainage 

infrastructure operational): 

Foul and Surface water discharge to public foul sewer. 

KNC2107-602-02 Rev D, Kazys Narbutas Consulting, 

November 2021 (Appendix D) 

Surface water discharge restricted to 1.0 l/s per S106 

Approval. 

Connection through Third-Party land. 

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. 
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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/) 

  

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 
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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. 

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 
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Plans: Provided as required: 

• Contributing area plan 

• 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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix D Planning Stage Drainage Design 







 
 

 

Appendix E Southern Water S106 Approval 













 
 

 

Appendix F Evidence of Deed of Easement 





 
 

 

Appendix G Hydraulic Modelling Calculations  



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 1

Network Details

Manhole Schedule
Manhole Catchment

Area (ha)
Size (mm) Type CL (m) IL (m) Depth To

Soffit (m)
Easting (m) Northing (m)

RWHT6 0.005 180 Type E 9.900 9.400 0.400 494023.640 104243.212
PS14 0.000 250 250

Inspection
9.904 9.350 0.454 494024.695 104243.230

RWHT7 0.003 180 Type E 9.900 9.400 0.400 494022.744 104250.221
D2 0.004 710x710 Type E 9.920 9.350 0.470 494025.958 104249.717

PS8 0.000 450 450
Inspection

9.915 9.210 0.555 494024.713 104251.599

RWHT5 0.003 180 Type E 9.800 9.300 0.400 494011.110 104250.300
PS7 0.000 450 450

Inspection
9.812 9.115 0.547 494011.106 104251.654

RWHT4 0.005 180 Type E 9.800 9.300 0.400 494009.593 104243.194
PS16 0.000 450 450

Inspection
9.815 9.250 0.465 494008.452 104243.540

D3 0.008 710x710 Type E 9.817 9.250 0.467 494006.018 104249.173
PS6 0.000 450 450

Inspection
9.788 9.095 0.543 494008.451 104251.187

D4 0.026 710x710 Type E 9.676 9.080 0.446 494008.658 104257.378
PS5 0.000 450 450

Inspection
9.805 9.035 0.620 494002.101 104257.339

PS11 0.004 180 Type E 9.890 9.340 0.450 493994.670 104243.224
RWHT3 0.005 180 Type E 9.900 9.400 0.400 493994.991 104254.934
PS10 0.000 450 450

Inspection
9.949 9.050 0.799 493994.597 104255.470

PS12 0.003 180 Type E 9.890 9.340 0.450 493994.055 104243.400
RWHT2 0.002 180 Type E 9.900 9.400 0.400 493993.617 104254.956

PS4 0.000 450 450
Inspection

10.018 8.980 0.888 493993.973 104257.318

D1 0.007 710x710 Type E 9.798 9.300 0.398 493985.867 104267.131
PS9 0.000 450 450

Inspection
9.816 9.100 0.616 493983.854 104266.299

RWHT1 0.005 180 Type E 9.895 9.395 0.400 493984.359 104251.654
PS13 0.000 180 Type E 9.890 9.340 0.450 493983.803 104251.768
PS3 0.000 600 Type E 9.804 8.910 0.744 493983.756 104257.293
PS2 0.000 450 450

Inspection
9.732 8.835 0.747 493972.584 104257.264

PS1 0.000 1200 Type B 9.400 8.460 0.790 493968.944 104201.402
PS0_out 0.000 180 Type E 9.270 8.404 0.716 493968.802 104192.979

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

1.000 RWHT6 9.400 PS14 9.350 Circ 100 1.055 21 0.600 0.400 0.454
1.001 PS14 9.350 PS8 9.260 Circ 100 8.369 93 0.600 0.454 0.555
2.000 RWHT7 9.400 PS8 9.260 Circ 100 2.403 17 0.600 0.400 0.555
3.000 D2 9.350 PS8 9.260 Circ 100 2.257 25 0.600 0.470 0.555
1.002 PS8 9.210 PS7 9.115 Circ 150 13.606 143 0.600 0.555 0.547
4.000 RWHT5 9.300 PS7 9.165 Circ 100 1.354 10 0.600 0.400 0.547
1.003 PS7 9.115 PS6 9.095 Circ 150 2.696 135 0.600 0.547 0.543
5.000 RWHT4 9.300 PS16 9.250 Circ 100 1.192 24 0.600 0.400 0.465
5.001 PS16 9.250 PS6 9.145 Circ 100 7.647 73 0.600 0.465 0.543
6.000 D3 9.250 PS6 9.145 Circ 100 3.158 30 0.600 0.467 0.543
1.004 PS6 9.095 PS5 9.035 Circ 150 8.842 147 0.600 0.543 0.620
7.000 D4 9.080 PS5 9.035 Circ 150 6.557 146 0.600 0.446 0.620
1.005 PS5 9.035 PS4 8.980 Circ 150 8.128 148 0.600 0.620 0.888
8.000 PS11 9.340 PS10 9.050 Circ 100 12.246 42 0.600 0.450 0.799
9.000 RWHT3 9.400 PS10 9.050 Circ 100 0.665 2 0.600 0.400 0.799
8.001 PS10 9.050 PS4 9.030 Circ 100 1.951 98 0.600 0.799 0.888
10.000 PS12 9.340 PS4 9.030 Circ 100 13.918 45 0.600 0.450 0.888
11.000 RWHT2 9.400 PS4 9.030 Circ 100 2.389 6 0.600 0.400 0.888
1.006 PS4 8.980 PS3 8.910 Circ 150 10.216 146 0.600 0.888 0.744
12.000 D1 9.300 PS9 9.100 Circ 100 2.179 11 0.600 0.398 0.616
12.001 PS9 9.100 PS3 8.960 Circ 100 9.006 64 0.600 0.616 0.744
13.000 RWHT1 9.395 PS13 9.340 Circ 100 0.568 10 0.600 0.400 0.450



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 2

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

13.001 PS13 9.340 PS3 8.960 Circ 100 5.525 15 0.600 0.450 0.744
1.007 PS3 8.910 PS2 8.835 Circ 150 11.172 149 0.600 0.744 0.747
1.008 PS2 8.835 PS1 8.460 Circ 150 55.981 149 0.600 0.747 0.790
1.009 PS1 8.460 PS0_out 8.404 Circ 150 8.424 150 0.600 0.790 0.716

Permeable Paving Schedule
Permeable Paving Assigned

Manhole
Effective Storage

Volume (m3)
CL (m) IL (m) Storage Infil Rate

(m/hr)
Safety
Factor

Easting (m) Northing (m)

PP2 D2 3.879 9.920 9.440 0.00000000 2.00 494025.708 104248.862
PP3 D3 8.084 9.817 9.337 0.00000000 2.00 494005.846 104244.091
PP4 D4 34.517 9.676 9.096 0.00000000 2.00 494023.722 104256.127
PP1 D1 7.138 9.798 9.318 0.00000000 2.00 493987.462 104264.424

Outfall Details

Outfall Manhole PS0_out : Free Discharge

Flow Control Details

Controls within Manhole RWHT6

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT6
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.400 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 3

Tank 6 at RWHT6 (100Yr+45% 15Min Summer)

Duration (min)

D
ep

th
 (

m
)

0min 16min 32min 48min 64min
0m

0.06m

0.12m

0.18m

0.24m

0.29m (10min)

Controls within Manhole RWHT7

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT7
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.400 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 4

Tank 7 at RWHT7 (100Yr+45% 600Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min
0m

0.06m

0.12m

0.18m

0.24m

0.28m (573min)

Controls within Manhole RWHT5

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT5
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.300 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00
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Drainage simulated in Site3D v9.047 using EPA SWMM 5

Tank 5 at RWHT5 (100Yr+45% 600Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min
0m

0.13m

0.26m

0.38m (575min)

Controls within Manhole RWHT4

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT4
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.300 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 6

Tank 4 at RWHT4 (100Yr+45% 600Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min
0m

0.13m

0.26m

0.38m (576min)

Controls within Manhole RWHT3

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT3
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.400 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00
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Drainage simulated in Site3D v9.047 using EPA SWMM 7

Tank 3 at RWHT3 (100Yr+45% 600Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min
0m

0.06m

0.12m

0.18m

0.24m

0.28m (578min)

Controls within Manhole RWHT2

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT2
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.400 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00
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Drainage simulated in Site3D v9.047 using EPA SWMM 8

Tank 2 at RWHT2 (100Yr+45% 600Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min
0m

0.06m

0.12m

0.18m

0.24m

0.27m (577min)

Controls within Manhole RWHT1

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.060 0.600

Tank Structure at Manhole RWHT1
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

9.395 0.500 100.00 0.600 0.600 0.300 0.00000000 0.00000000 2.00
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Drainage simulated in Site3D v9.047 using EPA SWMM 9

Tank 1 at RWHT1 (100Yr+45% 15Min Summer)

Duration (min)

D
ep

th
 (

m
)

0min 16min 32min 48min 64min
0m

0.06m

0.12m

0.18m

0.24m

0.30m
0.30m (10min)

Controls within Manhole PS3

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.018 0.600
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Drainage simulated in Site3D v9.047 using EPA SWMM 10

Simulation Settings
FEH2022 (point): Filename=FEH_Point_Descriptors_493987_104248_v5_1_0.xml

Summer (Cv: 1.00), Winter (Cv: 1.00)

Global Time of Entry: 5.0 mins

Durations (mins): 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440

Return Periods (yrs) + Climate Change: (1, +0%), (10, +40%), (30, +40%), (100, +45%)

Manhole Flood Risk Freeboard: 0.150m

Simulated Rainfall Events
Storm Average Intensity

(mm/hr)
Runoff

Continuity %
Flow

Continuity %
Storm Average Intensity

(mm/hr)
Runoff

Continuity %
Flow

Continuity %

1Yr 15Min Winter 15.600 0.00 1.64 30Yr+40% 15Min Summer 113.152 0.00 3.64
1Yr 15Min Summer 15.600 0.00 1.60 30Yr+40% 15Min Winter 113.152 0.00 3.58
1Yr 30Min Winter 10.400 0.00 1.37 30Yr+40% 30Min Summer 75.408 0.00 4.64

1Yr 30Min Summer 10.400 0.00 1.37 30Yr+40% 30Min Winter 75.408 0.00 4.66
1Yr 60Min Winter 6.643 0.00 0.88 30Yr+40% 60Min Summer 48.093 0.00 4.86

1Yr 60Min Summer 6.643 0.00 0.88 30Yr+40% 60Min Winter 48.093 0.00 4.89
1Yr 120Min Summer 5.313 0.00 0.48 30Yr+40% 120Min Summer 29.302 0.00 4.77
1Yr 120Min Winter 5.313 0.00 0.48 30Yr+40% 120Min Winter 29.302 0.00 4.77

1Yr 180Min Summer 4.471 0.00 0.26 30Yr+40% 180Min Summer 21.664 0.00 4.30
1Yr 180Min Winter 4.471 0.00 0.26 30Yr+40% 180Min Winter 21.664 0.00 4.29

1Yr 240Min Summer 3.707 0.00 0.18 30Yr+40% 240Min Summer 17.405 0.00 3.66
1Yr 240Min Winter 3.707 0.00 0.18 30Yr+40% 240Min Winter 17.405 0.00 3.53

1Yr 360Min Summer 2.898 0.00 0.00 30Yr+40% 360Min Summer 12.632 0.00 1.44
1Yr 360Min Winter 2.898 0.00 0.00 30Yr+40% 360Min Winter 12.632 0.00 1.47

1Yr 480Min Summer 2.407 0.00 0.00 30Yr+40% 480Min Summer 10.015 0.00 0.38
1Yr 480Min Winter 2.407 0.00 0.00 30Yr+40% 480Min Winter 10.015 0.00 0.83

1Yr 600Min Summer 2.045 0.00 0.00 30Yr+40% 600Min Summer 8.343 0.00 -0.55
1Yr 600Min Winter 2.045 0.00 0.00 30Yr+40% 600Min Winter 8.343 0.00 -0.23
1Yr 720Min Winter 1.778 0.00 0.00 30Yr+40% 720Min Summer 7.172 0.00 -0.78

1Yr 720Min Summer 1.778 0.00 0.00 30Yr+40% 720Min Winter 7.172 0.00 -0.66
1Yr 960Min Summer 1.443 0.00 0.00 30Yr+40% 960Min Summer 5.647 0.00 -2.38
1Yr 960Min Winter 1.443 0.00 0.00 30Yr+40% 960Min Winter 5.647 0.00 -1.70

1Yr 1440Min Summer 1.083 0.00 0.00 30Yr+40% 1440Min Summer 4.039 0.00 -0.05
1Yr 1440Min Winter 1.083 0.00 0.00 30Yr+40% 1440Min Winter 4.039 0.00 -0.04

10Yr+40% 15Min Summer 87.997 0.00 2.93 100Yr+45% 15Min Summer 147.195 0.00 4.54
10Yr+40% 15Min Winter 87.997 0.00 2.90 100Yr+45% 15Min Winter 147.195 0.00 4.50

10Yr+40% 30Min Summer 57.561 0.00 3.59 100Yr+45% 30Min Summer 98.984 0.00 5.50
10Yr+40% 30Min Winter 57.561 0.00 3.62 100Yr+45% 30Min Winter 98.984 0.00 5.52

10Yr+40% 60Min Summer 36.582 0.00 3.98 100Yr+45% 60Min Summer 63.544 0.00 6.04
10Yr+40% 60Min Winter 36.582 0.00 4.01 100Yr+45% 60Min Winter 63.544 0.00 6.04
10Yr+40% 120Min Winter 22.971 0.00 3.77 100Yr+45% 120Min Summer 38.005 0.00 5.65

10Yr+40% 120Min Summer 22.971 0.00 3.76 100Yr+45% 120Min Winter 38.005 0.00 5.49
10Yr+40% 180Min Summer 17.247 0.00 3.33 100Yr+45% 180Min Summer 27.852 0.00 5.34
10Yr+40% 180Min Winter 17.247 0.00 3.33 100Yr+45% 180Min Winter 27.852 0.00 5.25

10Yr+40% 240Min Summer 13.876 0.00 2.79 100Yr+45% 240Min Summer 22.385 0.00 4.58
10Yr+40% 240Min Winter 13.876 0.00 2.82 100Yr+45% 240Min Winter 22.385 0.00 4.35

10Yr+40% 360Min Summer 10.144 0.00 1.83 100Yr+45% 360Min Summer 16.261 0.00 2.83
10Yr+40% 360Min Winter 10.144 0.00 1.76 100Yr+45% 360Min Winter 16.261 0.00 3.02

10Yr+40% 480Min Summer 8.084 0.00 1.07 100Yr+45% 480Min Summer 12.907 0.00 2.08
10Yr+40% 480Min Winter 8.084 0.00 1.00 100Yr+45% 480Min Winter 12.907 0.00 2.13
10Yr+40% 600Min Winter 6.745 0.00 0.55 100Yr+45% 600Min Summer 10.771 0.00 1.03

10Yr+40% 600Min Summer 6.745 0.00 0.61 100Yr+45% 600Min Winter 10.771 0.00 1.01
10Yr+40% 720Min Summer 5.800 0.00 0.34 100Yr+45% 720Min Summer 9.274 0.00 0.73
10Yr+40% 720Min Winter 5.800 0.00 0.25 100Yr+45% 720Min Winter 9.274 0.00 0.34

10Yr+40% 960Min Summer 4.577 0.00 0.20 100Yr+45% 960Min Summer 7.309 0.00 -0.79
10Yr+40% 960Min Winter 4.577 0.00 0.13 100Yr+45% 960Min Winter 7.309 0.00 -0.52

10Yr+40% 1440Min Summer 3.293 0.00 0.18 100Yr+45% 1440Min Winter 5.220 0.00 -1.17
10Yr+40% 1440Min Winter 3.293 0.00 0.19 100Yr+45% 1440Min Summer 5.220 0.00 -1.36
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Drainage simulated in Site3D v9.047 using EPA SWMM 11

Simulation Results
Return Period (yrs) + Climate Change (%):

1yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

RWHT6 15 min Summer 9 9.431 0.031 0.445 OK
PS14 15 min Summer 10 9.368 0.018 0.427 OK

RWHT7 15 min Summer 9 9.420 0.020 0.227 OK
D2 180 min Summer 102 9.356 0.006 0.115 OK

PS8 15 min Summer 10 9.231 0.021 0.644 OK
RWHT5 15 min Summer 9 9.320 0.020 0.229 OK

PS7 600 min Summer 417 9.173 0.058 0.061 OK
RWHT4 15 min Summer 9 9.331 0.031 0.443 OK
PS16 15 min Summer 10 9.267 0.017 0.425 OK

D3 240 min Summer 138 9.259 0.009 0.183 OK
PS6 600 min Summer 420 9.173 0.078 0.122 OK
D4 600 min Summer 420 9.173 0.093 0.101 OK

PS5 600 min Summer 421 9.173 0.138 0.226 OK
PS11 15 min Summer 8 9.354 0.014 0.412 OK

RWHT3 15 min Summer 9 9.428 0.028 0.403 OK
PS10 600 min Summer 420 9.173 0.123 0.035 Surcharged
PS12 15 min Summer 8 9.352 0.012 0.306 OK

RWHT2 15 min Summer 9 9.416 0.016 0.181 OK
PS4 600 min Summer 421 9.173 0.193 0.279 Surcharged
D1 180 min Summer 106 9.306 0.006 0.170 OK

PS9 600 min Summer 421 9.173 0.073 0.037 OK
RWHT1 15 min Summer 9 9.427 0.032 0.463 OK
PS13 15 min Summer 10 9.351 0.011 0.444 OK
PS3 600 min Summer 421 9.173 0.263 0.336 Surcharged
PS2 600 min Summer 422 8.851 0.016 0.336 OK
PS1 600 min Summer 423 8.476 0.016 0.336 OK

PS0_out 600 min Summer 423 8.419 0.015 0.336 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Summer 10 RWHT6 PS14 0.015 0.604 0.430 0.032 OK
1.001 15 min Summer 10 PS14 PS8 0.018 0.464 0.431 0.069 OK
2.000 15 min Summer 10 RWHT7 PS8 0.008 0.698 0.212 0.014 OK
3.000 180 min Summer 102 D2 PS8 0.006 0.536 0.115 0.010 OK
1.002 600 min Summer 412 PS8 PS7 0.032 0.296 0.243 0.016 OK
4.000 15 min Summer 10 RWHT5 PS7 0.007 0.874 0.216 0.011 OK
1.003 600 min Summer 420 PS7 PS6 0.068 0.250 0.291 0.019 OK
5.000 15 min Summer 10 RWHT4 PS16 0.014 0.630 0.428 0.034 OK
5.001 15 min Summer 10 PS16 PS6 0.016 0.508 0.429 0.061 OK
6.000 600 min Summer 409 D3 PS6 0.016 0.525 0.147 0.013 OK
1.004 600 min Summer 420 PS6 PS5 0.108 0.285 0.527 0.036 OK
7.000 600 min Summer 663 D4 PS5 0.115 0.238 0.276 0.019 OK
1.005 600 min Summer 421 PS5 PS4 0.144 0.215 0.309 0.021 OK
8.000 360 min Summer 206 PS11 PS10 0.053 0.244 0.140 0.015 OK
9.000 360 min Summer 206 RWHT3 PS10 0.051 0.358 0.142 0.003 OK
8.001 240 min Summer 152 PS10 PS4 0.100 0.339 0.318 0.052 Surcharged
10.000 120 min Summer 61 PS12 PS4 0.055 0.326 0.182 0.020 OK
11.000 30 min Summer 20 RWHT2 PS4 0.052 0.760 0.155 0.006 OK
1.006 30 min Summer 20 PS4 PS3 0.150 0.303 0.999 0.068 Surcharged
12.000 600 min Summer 411 D1 PS9 0.038 0.397 0.132 0.007 OK
12.001 600 min Summer 421 PS9 PS3 0.086 0.021 0.123 0.016 OK
13.000 15 min Summer 9 RWHT1 PS13 0.011 0.975 0.452 0.024 OK
13.001 15 min Summer 10 PS13 PS3 0.056 0.639 0.449 0.028 OK
1.007 600 min Summer 421 PS3 PS2 0.016 0.345 0.336 0.023 OK
1.008 600 min Summer 423 PS2 PS1 0.016 0.345 0.336 0.023 OK
1.009 600 min Summer 423 PS1 PS0_out 0.015 0.351 0.336 0.023 OK
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Drainage simulated in Site3D v9.047 using EPA SWMM 12

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

PP2 180 min Summer 102 9.448 0.008 0.114 OK
PP3 240 min Summer 137 9.349 0.012 0.185 OK
PP4 600 min Summer 420 9.173 0.076 0.102 OK
PP1 180 min Summer 106 9.329 0.011 0.171 OK
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Drainage simulated in Site3D v9.047 using EPA SWMM 13

Return Period (yrs) + Climate Change (%):

10yr+40%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

RWHT6 15 min Summer 9 9.533 0.133 2.512 Surcharged
PS14 480 min Winter 455 9.446 0.096 0.032 OK

RWHT7 15 min Summer 8 9.460 0.060 1.340 OK
D2 480 min Winter 462 9.446 0.096 0.018 OK

PS8 480 min Winter 455 9.446 0.236 0.043 Surcharged
RWHT5 480 min Winter 464 9.446 0.146 0.012 Surcharged

PS7 480 min Winter 462 9.447 0.332 0.118 Surcharged
RWHT4 480 min Winter 456 9.446 0.146 0.033 Surcharged
PS16 480 min Winter 456 9.446 0.196 0.020 Surcharged

D3 480 min Winter 457 9.446 0.196 0.037 Surcharged
PS6 480 min Winter 456 9.447 0.352 0.037 Surcharged
D4 480 min Winter 459 9.446 0.366 0.180 Surcharged

PS5 480 min Winter 462 9.446 0.411 0.362 Surcharged
PS11 480 min Winter 456 9.446 0.106 0.030 Surcharged

RWHT3 15 min Summer 9 9.516 0.116 2.275 Surcharged
PS10 480 min Winter 452 9.446 0.396 0.029 Surcharged
PS12 480 min Winter 463 9.447 0.107 0.018 Surcharged

RWHT2 15 min Summer 9 9.453 0.053 1.020 OK
PS4 480 min Winter 464 9.446 0.466 0.311 Surcharged
D1 480 min Winter 458 9.446 0.146 0.056 Surcharged

PS9 480 min Winter 449 9.446 0.346 0.064 Surcharged
RWHT1 15 min Summer 9 9.535 0.140 2.614 Surcharged
PS13 480 min Winter 466 9.446 0.106 0.059 Surcharged
PS3 480 min Winter 462 9.446 0.536 0.473 Surcharged
PS2 480 min Winter 460 8.854 0.019 0.487 OK
PS1 480 min Winter 462 8.479 0.019 0.487 OK

PS0_out 480 min Winter 462 8.422 0.018 0.487 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 480 min Winter 455 RWHT6 PS14 0.071 0.535 0.855 0.065 OK
1.001 480 min Winter 455 PS14 PS8 0.098 0.402 0.470 0.075 OK
2.000 480 min Winter 458 RWHT7 PS8 0.073 0.606 0.144 0.010 OK
3.000 480 min Winter 462 D2 PS8 0.098 0.618 0.448 0.037 OK
1.002 30 min Summer 19 PS8 PS7 0.150 0.416 3.271 0.221 Surcharged
4.000 120 min Summer 118 RWHT5 PS7 0.100 0.881 0.632 0.033 Surcharged
1.003 30 min Summer 18 PS7 PS6 0.150 0.404 3.427 0.225 Surcharged
5.000 120 min Summer 118 RWHT4 PS16 0.100 0.790 2.661 0.214 Surcharged
5.001 15 min Winter 12 PS16 PS6 0.100 0.705 2.039 0.288 Surcharged
6.000 15 min Winter 16 D3 PS6 0.100 0.220 1.662 0.150 Surcharged
1.004 30 min Summer 20 PS6 PS5 0.150 0.494 4.883 0.335 Surcharged
7.000 960 min Winter 2009 D4 PS5 0.150 0.238 0.551 0.038 Surcharged
1.005 30 min Summer 13 PS5 PS4 0.150 0.198 1.089 0.075 Surcharged
8.000 480 min Winter 380 PS11 PS10 0.100 0.210 0.428 0.046 Surcharged
9.000 480 min Winter 458 RWHT3 PS10 0.073 0.445 2.325 0.052 OK
8.001 30 min Summer 17 PS10 PS4 0.100 0.524 3.372 0.553 Surcharged
10.000 480 min Summer 405 PS12 PS4 0.100 0.262 0.292 0.032 Surcharged
11.000 480 min Winter 458 RWHT2 PS4 0.073 0.247 1.140 0.047 OK
1.006 15 min Winter 6 PS4 PS3 0.150 0.459 1.759 0.120 Surcharged
12.000 240 min Summer 158 D1 PS9 0.100 0.394 2.155 0.117 Surcharged
12.001 15 min Winter 16 PS9 PS3 0.100 0.192 1.511 0.200 Surcharged
13.000 480 min Winter 454 RWHT1 PS13 0.076 0.864 1.769 0.093 OK
13.001 480 min Summer 406 PS13 PS3 0.100 0.437 0.728 0.046 Surcharged
1.007 480 min Winter 461 PS3 PS2 0.019 0.385 0.487 0.034 OK
1.008 480 min Winter 461 PS2 PS1 0.019 0.385 0.487 0.034 OK
1.009 480 min Winter 462 PS1 PS0_out 0.018 0.391 0.487 0.034 OK
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Drainage simulated in Site3D v9.047 using EPA SWMM 14

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

PP2 30 min Summer 23 9.473 0.033 0.917 OK
PP3 480 min Winter 461 9.446 0.109 0.045 OK
PP4 480 min Winter 459 9.446 0.350 0.178 OK
PP1 480 min Winter 459 9.446 0.128 0.046 OK
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Drainage simulated in Site3D v9.047 using EPA SWMM 15

Return Period (yrs) + Climate Change (%):

30yr+40%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

RWHT6 15 min Summer 9 9.591 0.191 3.230 Surcharged
PS14 600 min Winter 574 9.516 0.166 0.028 Surcharged

RWHT7 600 min Winter 570 9.516 0.116 0.018 Surcharged
D2 600 min Winter 573 9.517 0.167 0.001 Surcharged

PS8 480 min Winter 457 9.516 0.306 0.093 Surcharged
RWHT5 480 min Winter 469 9.517 0.217 0.010 Surcharged

PS7 480 min Winter 452 9.517 0.402 0.038 Surcharged
RWHT4 600 min Winter 570 9.516 0.216 0.035 Surcharged
PS16 480 min Winter 469 9.516 0.266 0.041 Surcharged

D3 480 min Winter 452 9.516 0.266 0.026 Surcharged
PS6 600 min Winter 586 9.516 0.421 0.016 Surcharged
D4 600 min Winter 569 9.516 0.436 0.004 Surcharged

PS5 600 min Winter 566 9.517 0.482 0.358 Surcharged
PS11 600 min Winter 578 9.517 0.177 0.023 Surcharged

RWHT3 15 min Summer 9 9.563 0.163 2.925 Surcharged
PS10 480 min Summer 470 9.518 0.468 0.029 Surcharged
PS12 480 min Summer 474 9.517 0.177 0.030 Surcharged

RWHT2 480 min Winter 461 9.516 0.116 0.032 Surcharged
PS4 600 min Winter 566 9.517 0.537 0.365 Surcharged
D1 600 min Winter 573 9.516 0.216 0.001 Surcharged

PS9 480 min Winter 460 9.516 0.416 0.065 Surcharged
RWHT1 15 min Summer 9 9.594 0.199 3.361 Surcharged
PS13 600 min Winter 575 9.516 0.176 0.031 Surcharged
PS3 600 min Winter 573 9.516 0.606 0.461 Surcharged
PS2 600 min Winter 576 8.854 0.019 0.518 OK
PS1 600 min Winter 577 8.479 0.019 0.518 OK

PS0_out 600 min Winter 577 8.423 0.019 0.518 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 720 min Winter 524 RWHT6 PS14 0.100 0.515 1.789 0.135 Surcharged
1.001 180 min Summer 123 PS14 PS8 0.100 0.554 1.203 0.192 Surcharged
2.000 960 min Winter 705 RWHT7 PS8 0.100 0.528 0.319 0.022 Surcharged
3.000 180 min Summer 123 D2 PS8 0.100 0.760 2.293 0.189 Surcharged
1.002 30 min Summer 19 PS8 PS7 0.150 0.405 3.850 0.261 Surcharged
4.000 30 min Winter 20 RWHT5 PS7 0.100 1.103 1.085 0.056 Surcharged
1.003 30 min Summer 20 PS7 PS6 0.150 0.407 4.413 0.290 Surcharged
5.000 60 min Summer 34 RWHT4 PS16 0.100 0.870 3.348 0.269 Surcharged
5.001 15 min Winter 10 PS16 PS6 0.100 0.734 2.139 0.302 Surcharged
6.000 15 min Winter 18 D3 PS6 0.100 0.261 2.049 0.185 Surcharged
1.004 15 min Winter 14 PS6 PS5 0.150 0.614 5.500 0.378 Surcharged
7.000 60 min Summer 67 D4 PS5 0.150 0.023 0.408 0.028 Surcharged
1.005 30 min Summer 12 PS5 PS4 0.150 0.193 0.981 0.067 Surcharged
8.000 180 min Summer 113 PS11 PS10 0.100 0.401 0.998 0.107 Surcharged
9.000 360 min Winter 287 RWHT3 PS10 0.100 0.505 2.884 0.065 Surcharged
8.001 15 min Winter 9 PS10 PS4 0.100 0.685 4.372 0.716 Surcharged
10.000 180 min Summer 115 PS12 PS4 0.100 0.347 0.741 0.082 Surcharged
11.000 960 min Summer 712 RWHT2 PS4 0.100 0.163 0.869 0.036 Surcharged
1.006 15 min Winter 6 PS4 PS3 0.150 0.516 1.867 0.128 Surcharged
12.000 120 min Winter 71 D1 PS9 0.100 0.431 2.285 0.124 Surcharged
12.001 15 min Winter 19 PS9 PS3 0.100 0.255 2.000 0.265 Surcharged
13.000 240 min Winter 219 RWHT1 PS13 0.100 1.058 2.705 0.142 Surcharged
13.001 180 min Summer 112 PS13 PS3 0.100 0.576 1.138 0.071 Surcharged
1.007 480 min Winter 463 PS3 PS2 0.019 0.392 0.518 0.036 OK
1.008 600 min Winter 577 PS2 PS1 0.019 0.392 0.518 0.036 OK
1.009 600 min Winter 577 PS1 PS0_out 0.019 0.398 0.518 0.036 OK



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 16

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

PP2 600 min Winter 574 9.516 0.076 0.024 OK
PP3 600 min Winter 570 9.516 0.179 0.054 OK
PP4 600 min Winter 573 9.516 0.420 0.179 OK
PP1 480 min Winter 464 9.516 0.198 0.053 OK



Drainage Simulation Results
Untitled  7 Jul 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 17

Return Period (yrs) + Climate Change (%):

100yr+45%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

RWHT6 15 min Summer 10 9.689 0.289 3.490 Surcharged
PS14 600 min Winter 579 9.675 0.325 0.025 Surcharged

RWHT7 600 min Winter 573 9.675 0.275 0.021 Surcharged
D2 600 min Winter 580 9.675 0.325 0.046 Surcharged

PS8 600 min Winter 576 9.675 0.465 0.092 Surcharged
RWHT5 600 min Winter 575 9.675 0.375 0.042 Surcharged

PS7 600 min Winter 586 9.675 0.560 0.212 Flood Risk
RWHT4 600 min Winter 576 9.675 0.375 0.037 Surcharged
PS16 600 min Winter 574 9.675 0.425 0.028 Flood Risk

D3 600 min Winter 579 9.675 0.425 0.057 Flood Risk
PS6 600 min Winter 578 9.675 0.580 0.038 Flood Risk
D4 600 min Winter 577 9.675 0.595 0.005 Flood Risk

PS5 600 min Winter 572 9.676 0.641 0.434 Flood Risk
PS11 600 min Winter 583 9.675 0.335 0.023 Surcharged

RWHT3 600 min Winter 578 9.675 0.275 0.054 Surcharged
PS10 600 min Winter 575 9.676 0.626 0.021 Surcharged
PS12 600 min Winter 582 9.675 0.335 0.018 Surcharged

RWHT2 600 min Winter 573 9.675 0.275 0.017 Surcharged
PS4 600 min Winter 576 9.675 0.695 0.675 Surcharged
D1 600 min Winter 575 9.675 0.375 0.011 Flood Risk

PS9 600 min Winter 582 9.675 0.575 0.127 Flood Risk
RWHT1 15 min Summer 10 9.698 0.303 3.631 Surcharged
PS13 600 min Winter 578 9.675 0.335 0.020 Surcharged
PS3 600 min Winter 578 9.675 0.765 0.507 Flood Risk
PS2 600 min Winter 579 8.855 0.020 0.583 OK
PS1 600 min Winter 579 8.480 0.020 0.584 OK

PS0_out 600 min Winter 579 8.424 0.020 0.584 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 120 min Summer 76 RWHT6 PS14 0.100 0.827 3.562 0.269 Surcharged
1.001 15 min Winter 11 PS14 PS8 0.100 0.759 3.122 0.499 Surcharged
2.000 60 min Winter 50 RWHT7 PS8 0.100 0.973 1.362 0.093 Surcharged
3.000 120 min Winter 69 D2 PS8 0.100 0.800 2.223 0.183 Surcharged
1.002 15 min Winter 13 PS8 PS7 0.150 0.521 4.348 0.294 Surcharged
4.000 15 min Winter 10 RWHT5 PS7 0.100 1.292 1.626 0.084 Surcharged
1.003 30 min Summer 19 PS7 PS6 0.150 0.428 5.200 0.341 Surcharged
5.000 60 min Summer 31 RWHT4 PS16 0.100 0.874 3.297 0.265 Surcharged
5.001 30 min Summer 18 PS16 PS6 0.100 0.593 2.612 0.369 Surcharged
6.000 15 min Winter 19 D3 PS6 0.100 0.331 2.596 0.234 Surcharged
1.004 15 min Winter 15 PS6 PS5 0.150 0.568 5.840 0.401 Surcharged
7.000 240 min Winter 171 D4 PS5 0.150 0.119 2.107 0.144 Surcharged
1.005 600 min Summer 360 PS5 PS4 0.150 0.214 1.288 0.089 Surcharged
8.000 15 min Winter 10 PS11 PS10 0.100 0.616 3.319 0.356 Surcharged
9.000 360 min Summer 204 RWHT3 PS10 0.100 0.546 3.206 0.072 Surcharged
8.001 30 min Summer 17 PS10 PS4 0.100 0.679 5.337 0.874 Surcharged
10.000 15 min Winter 11 PS12 PS4 0.100 0.656 2.478 0.274 Surcharged
11.000 960 min Winter 542 RWHT2 PS4 0.100 0.198 0.949 0.039 Surcharged
1.006 15 min Winter 5 PS4 PS3 0.150 0.511 1.839 0.126 Surcharged
12.000 240 min Summer 120 D1 PS9 0.100 0.378 2.036 0.110 Surcharged
12.001 15 min Winter 19 PS9 PS3 0.100 0.254 1.997 0.265 Surcharged
13.000 60 min Winter 47 RWHT1 PS13 0.100 1.381 4.173 0.220 Surcharged
13.001 15 min Winter 11 PS13 PS3 0.100 0.674 3.034 0.190 Surcharged
1.007 600 min Winter 578 PS3 PS2 0.020 0.406 0.584 0.040 OK
1.008 600 min Winter 579 PS2 PS1 0.020 0.407 0.584 0.040 OK
1.009 600 min Winter 579 PS1 PS0_out 0.020 0.412 0.584 0.040 OK
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Drainage simulated in Site3D v9.047 using EPA SWMM 18

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

PP2 600 min Winter 580 9.675 0.235 0.030 OK
PP3 600 min Winter 579 9.675 0.338 0.224 OK
PP4 600 min Winter 575 9.676 0.580 0.215 Flood Risk
PP1 600 min Winter 582 9.675 0.357 0.070 Surcharged



 
 

 

Appendix H Sudsstore Controflow Universal Flow Control Detail  





 
 

 

Appendix I GreenBlue SuDSPod Detail 





 



 
 

 

Appendix J Maintenance Schedule 

  



MANAGEMENT & MAINTENANCE SCHEDULE 

RYEFIELDS FARMHOUSE, OAK TREE LANE 

Residential Development 

2026-C160-MMS02 

July 2026 

Prepared on Behalf of Chichester Carpentry & Building Ltd 











 
 

 

1.8.2 Minor spillages of fuels and oils from motor vehicles will be dealt with by the permachannel, filter gully & 

catchpits collecting the hydrocarbons.  

1.8.3 In the event of a spillage, the responsibility lies with the private resident to clear up any spillage before 

it enters the drainage network. The primary method of dealing with any spillage of hydrocarbons should 

be using sand (or equivalent) to soak up the leak and mitigate pollution migration. Any contaminated 

waste shall be disposed of by a licensed contractor, & SmartSponge replacement (inserted within filter 

gully) should be made in accordance with the manufacturer's instructions. 

1.8.4 The Environment Agency should then be contacted immediately on their incident hotline; 0800 807060. 

1.9 Construction & Operation (Maintenance) Considerations 

1.9.1 In addition to the regular, occasional and remedial maintenance measures set out above, the following 

considerations are to be taken: 

i. The Construction Management Plan needs to include management of surface water runoff during 

construction to prevent pollution. In addition, it is recommended that construction phasing ensures 

SuDs are completed prior to the construction of buildings and hardstanding areas where possible 

to provide treatment during construction. These features will need a complete inspection upon 

completion with necessary remedial maintenance taken. 

a. It is recommended that permeable pavement is constructed at commencement of 

construction to provide treatment and attenuation during construction.  

b. Full maintenance and remediation of system is required at completion 

c. If contractor is to undertake a different construction phasing methodology, the Construction 

& Environmental Management Plan (CEMP) will need to detail adequate control and 

treatment of surface water runoff during the construction phase. 

ii. Maintenance of private (individual) living roofs and box planters will require green waste and 

organic sediments arising from the maintenance activities to be disposed of in a Council green 

waste bin or an alternative legal manner (e.g. compost bin, recycling centre). 

iii. Chichester Carpentry & Building Ltd, or their appointed management company, are responsible 

for responsible disposal of any other waste from maintenance activities, however nothing 

significant is expected during regular maintenance activities. 

iv. Key Safety Risks for consideration by those undertaking activities: 

a. Living Roof: Falls from heights, slipping on wet surfaces, and roof structural overload. 

b. Permeable Pavement: Physical strain from heavy cleaning machinery and slip hazards from 

surface ponding. 

c. Box Planters: Heavy lifting injuries, skin irritation from chemical fertilizers, and pest breeding in 

stagnant water. 

d. Piped Drainage: Toxic gas buildup in confined spaces, exposure to harmful bacteria, and 

trench collapse during digging. 



 
 

 

1.10 Inspections 

1.10.1 The following stipulations are to be adhered to: 

i. A pre-handover inspection of all shared and private drainage features is required. 

ii. Chichester Carpentry & Building Ltd, or their appointed management company, must utilise a 

checklist based on the principles of this document to facilitate consistent inspection of the 

condition of the system, in accordance with the manner and frequency of works set out in this 

document. 

iii. Chichester Carpentry & Building Ltd, or their appointed management company, must provide 

contact details of who to contact if the surface water drainage system is not functioning correctly. 

1.10.2 Contact details for Chichester Carpentry & Building Ltd are as follows: Unit 72, Enterprise Centre, Terminus 

Rd, Chichester PO19 8FY, 01243 537601, https://chichestercarpentry.co.uk/ 

1.10.3 Method Statement: Drainage Maintenance Safety 

1.10.4 Pre-Work Planning 

i. Risk assessment: Inspect all areas for immediate hazards like unstable ground or high winds before 

starting. 

ii. PPE required: Wear safety boots, heavy-duty gloves, safety glasses, and a hi-vis vest. 

iii. Utility check: Locate and mark underground utility lines before any digging. 

1.10.5 Living Roof Maintenance 

i. Fall protection: Use installed guardrails or wear a certified safety harness attached to a secure 

anchor point. 

ii. Access safety: Use secured, stable ladders or structural stairs; never carry heavy tools up a ladder 

by hand. 

iii. Weight limits: Distribute tools and materials evenly to avoid overloading the roof structure. 

1.10.6 Permeable Pavement Care 

i. Ergonomics: Use mechanical sweepers or proper lifting techniques to prevent muscle strain. 

ii. Spill response: Keep a spill kit nearby to clean oil or chemical leaks immediately, preventing 

pavement contamination. 

1.10.7 Box Planter Management 

i. Safe lifting: Use team lifting or wheelbarrows for heavy soil and pots. 

ii. Hygiene: Wear gloves when handling soil or fertilizer, and wash hands immediately afterward to 

avoid bacteria. 

1.10.8 Piped Drainage & Confined Spaces 

i. No entry: Never enter a manhole, deep trench, or tank without specialist confined-space training 

and gas detectors. 



 
 

 

ii. Biohazard control: Wear fluid-resistant gloves and a mask when handling pipes to protect against 

wastewater bacteria. 

iii. Trench shoring: Support trench walls with shoring equipment if digging deeper than 1.2 metres. 

1.11 Evaluation and Modification 

1.11.1 Any future changes to the proposed development will need assessment by the designer to determine 

impacts on and/or changes required to the proposed drainage system. Advice can then be provided 

as to how alterations or works carried out may affect the surface water drainage system. 

1.11.2 Periodic evaluation of the maintenance regime is to be undertaken by Chichester Carpentry & Building 

Ltd, or their appointed management company, 1 year after completion and subsequently every 5 

years.  

 




