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Surface Water Drainage Report - Proposed Planning Application  
Surface Water Drainage Design and Supporting Information 

 

1. Introduction 
 

This report sets out the integrated foul and surface water drainage strategy for Plot 2, Arlecdon Road, to 
support discharge of drainage requirements and to demonstrate full separation from the public sewer 
network.  
 
The design follows Building Regulations Approved Document Part H, BRE Digest 365 (2016) for 
infiltration systems, and BS EN 12566-3 for package sewage treatment plants.  
 
The strategy now explicitly incorporates:  

(i) full percolation calculations;  
(ii) (ii) the final effluent outfall from the Marsh Ensign 8 PE treatment plant into the surface-

water soakaway; and  
(iii) (iii) an emergency overflow from the soakaway to the existing running field drain which 

ultimately discharges to Dub Beck. 

2. Planning Context and Condition 7 
 

Planning Approval Ref. 4/23/2020/0F1 (26 April 2023) includes Condition 7 requiring the development to 
be drained in accordance with the submitted foul & surface water drainage design and that no surface 
water enters the public sewer.  
 
This scheme satisfies the condition by providing self-contained on-plot systems with infiltration and a 
controlled overflow to the existing field drain (not the public sewer). 

3. Site & Ground Conditions 
 

Percolation testing undertaken December 2022 identified sandy-gravel subsoil with favourable 
infiltration characteristics.  
 
Roof plan area used for surface-water design = 296.7 m².  
 
The site is broadly level with no recorded shallow groundwater in trial pits. 

4. Weather Conditions (Test Days) 
 
Testing was undertaken during cool, damp conditions with intermittent rainfall. Pits were pre-soaked in 
accordance with BRE 365 to establish near-saturated conditions. 

5. BRE 365 Percolation Testing & Calculations (Full) 
 

Trial Pits and Procedure: 

¶ Two pits 300 × 300 mm at base, excavated below proposed invert. 

¶ Each pit filled and allowed to drain three times (pre-soak) per BRE 365. 

¶ Timing of water level fall from 75% to 25% depth recorded. 
 
Recorded Data & Vp: 
 
Test results (from site sheet): 

¶ Test 1: 113 minutes; Test 2: 115 ƳƛƴǳǘŜǎ Ҧ !ǾŜǊŀƎŜ Ғ м114 minutes (6,840 s) for the 75%ς25% 
drawdown window. 
Vp (seconds per mm): Using the on-ǎƛǘŜ ƳŜǘƘƻŘΣ ±Ǉ Ғ 45 s/mm. 
Vp = 45 s/mm (based on 114 min average drawdown over 150 mm) 

 



 

Proposed Foul & Surface Water Drainage Report                                                                                                                      FSWDR-001 

 

DLS.WSDoc_DAP001 

 5 

Infiltration Coefficient (f): 
CƻǊ ŘŜǎƛƎƴ ŎƘŜŎƪǎ ǿŜ ŀŘƻǇǘ ǘƘŜ ǎƛǘŜΩǎ ŜǎǘŀōƭƛǎƘŜŘ ǿƻǊƪƛƴƎ ǾŀƭǳŜ ǳǎŜŘ ƛƴ ǇǊŜǾƛƻǳǎ ŎŀƭŎǳƭŀǘƛƻƴǎΥ Ŧ Ґ лΦллм4 
m/s. This aligns with the historic design basis applied on this plot and is conservative when sizing storage 
(storage governs). tŜǊŎƻƭŀǘƛƻƴ ǊŀǘŜ ƛƳǇǊƻǾŜŘ ǎƭƛƎƘǘƭȅ ǾŜǊǎǳǎ ƛƴƛǘƛŀƭ ǘŜǎǘƛƴƎ όмпф Ҧ ммп Ƴƛƴ ŀǾŜǊŀƎŜύΣ 
confirming adequate infiltration capacity and improved drain-down time due to depth and position 
change. 
 
Design Rainfall & Inflow Volume: 

¶ Catchment A = 296.7 m² (roof plan, pitch factor already applied). 

¶ Design rainfall depth M40ς60 = 67.5 mm (0.0675 m). 

¶ Total inflow volume, V_in = A × depth = 296.7 × 0.0675 = 16.90 m³. 

6. Foul Drainage Strategy ς Marsh Ensign:Ultra 12PE 
 

A Marsh Ensign: Ultra 8PE package sewage treatment plant (gravity outlet; tertiary Polylok filter) is 
proposed. The unit is certified to BS EN 12566-3 and provides secondary/tertiary treatment typically 
ŀŎƘƛŜǾƛƴƎ нлΥолΥнл ƳƎκ[ ό.h5Υ{{ΥbIпύΦ ¢ƘŜ Ǉƭŀƴǘ ǿƛƭƭ ōŜ ǎƛǘŜŘ җт Ƴ ŦǊƻƳ ǘƘŜ dwelling with appropriate 
ventilation, power and access for maintenance. Final effluent will outfall by gravity to the surface-water 
soakaway described in Section 7. No surface water will enter the foul system. 
Flow Basis and Magnitude: 
 

¶ PE = 8 Ҧ 5ŀƛƭȅ ŘŜǎƛƎƴ Ŧƭƻǿ Ғ мрл [κt9κŘ Ґ мΣ200 L/d (1.2 m³/d). 

¶ !ǾŜǊŀƎŜ ŘƛǎŎƘŀǊƎŜ ǊŀǘŜ Ғ мΣ200 L / 86,400 ǎ Ғ лΦ17 L/s (negligible versus storm inflow). 

7. Surface Water Drainage Strategy ς JDP Rainbox 3SR Soakaway 
 

A modular crate soakaway using JDP Rainbox 3SR crates (95% voids; 1200 × 600 × 420 mm) is proposed. 
Required storage volume (Part H/BRE methods as previously used on site): 19.36 m³. 
 
{ŜƭŜŎǘŜŘ ŀǊǊŀƴƎŜƳŜƴǘΥ фΦс Ƴ Ҏ пΦу Ƴ Ҏ лΦпн Ƴ όƎǊƻǎǎ Ғ мфΦп ƳшύΣ ǇǊƻǾƛŘƛƴƎ җ мфΦос Ƴш ŜŦŦŜŎǘƛǾŜ ǎǘƻǊŀƎŜΦ 
{ƻŀƪŀǿŀȅ ǘƻ ōŜ ƭƻŎŀǘŜŘ җр Ƴ ŦǊƻƳ ŀƴȅ ōǳƛƭŘƛƴƎΣ ǿƛǘƘ ƎŜƻǘŜȄǘƛƭŜ ǿǊŀǇ ŀƴŘ ƎǊŀƴǳƭŀǊ ǎǳǊǊƻǳƴŘΦ LƴƭŜǘ Ǿƛŀ 
trapped silt box/silt trap and inspection access provided at upstream/downstream corners. 

8. Combined Outfall Strategy & Overflow to Field Drain (Dub Beck) 
 

The final effluent from the Marsh Ensign 8PE discharges to the soakaway, combining with surface-water 
inflow during rainfall. The soakaway includes a high-level overflow (non-return controlled) to the existing 
running field drain that ultimately discharges to Dub Beck.  
 
This provides flood resilience in extreme events and ensures no exceedance on-plot. The field drain is an 
existing private system; connection will be made via a catchpit/flow control and agreed with the riparian 
owner where applicable. 

9. Hydraulic Sizing Summary & Capacity Checks 
 

Surface-water storage: 

¶ ±ψƛƴ όǊƻƻŦύ Ґ мсΦфл Ƴш Ҧ ŘŜǎƛƎƴ ǎǘƻǊŀƎŜ ŀŘƻǇǘŜŘ Ґ мфΦос Ƴш όƛƴŎƭǳŘŜǎ ŀƭƭƻǿŀƴŎŜ ǇŜǊ ǎƛǘŜ 
method). 
Treatment plant outfall contribution during storm: 

¶ Over a 1-ƘƻǳǊ ŎǊƛǘƛŎŀƭ ǎǘƻǊƳΥ {¢t ǾƻƭǳƳŜ Ғ лΦ021 [κǎ Ҏ оΣслл ǎ Ғ лΦлтс Ƴш όƴŜƎƭƛƎƛōƭŜύΦ 
Therefore, the chosen 19.36 m³ soakaway volume comfortably accommodates combined inflow 
with margin. 

¶ Drain-down time reduced from 5.17 h to 3.9 h based on updated Vp (114 min average). 
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Overflow provision: 

¶ A high-level overflow to the field drain protects the system during events exceeding the design 
storm (e.g., 1 in 100 + CC). Overflow chamber to incorporate a non-return valve and screened 
outlet. Provide flap valve at field drain interface. 

10. Implementation & Construction Notes 
 

¶ All drainage in 110 mm uPVC to BS EN 1401; minimum pipe falls foul 1:80, surface 1:100 unless 
otherwise agreed. 

¶ Soakaway to be formed with crate system on level formation with geotextile (permeable) 
wrapped sides/top/bottom. Provide granular base and side restraint per manufacturer 
guidance. Minimum 300 mm cover. 

¶ STP base/slab, anchoring and backfill to Marsh Industries Manual Rev G. Provide external 
blower housing, RCD protection and vent stack. 

¶ Install silt traps and catchpits upstream of soakaway to limit sediment ingress; provide 
inspection points for maintenance. 

¶ Provide overflow chamber with NRV and flap valve to existing field drain, with construction 
agreed on site. 

11. Management & Maintenance Plan 
 

Sewage Treatment Plant (Marsh Ensign 8PE): 

¶ Service annually by competent engineer; desludge in line with manufacturer guidance (typically 
12-monthly). 

¶ Keep blower filters clean; maintain alarm. 
 

Soakaway & Drainage: 

¶ Inspect silt boxes/catchpits each 6 months and after significant storms; remove silt as required. 

¶ CCTV/jetting only if performance degrades; avoid introducing surface water to foul system. 
 

Overflow to Field Drain: 

¶ Annual inspection of NRV/flap valve and outfall headwall; remove debris/vegetation. 

12. Compliance, Permits & Consents 
 

¶ Building Regulations Part H: infiltration drainage sized from percolation testing; on-plot 
treatment of foul flows; separation from public sewers. 

¶ BRE 365: soakaway dimensions and installation approach follow guidance; pre-soak and 
infiltration basis documented. 

¶ BS EN 12566-3: Marsh Ensign 8PE certified treatment performance. 

¶ Environmental Permitting (EA): Because the soakaway has an emergency overflow to a field 
drain that discharges to Dub Beck (a surface water), the overflow constitutes a discharge to 
ǎǳǊŦŀŎŜ ǿŀǘŜǊǎ ŀƴŘ ƛǎ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ DŜƴŜǊŀƭ .ƛƴŘƛƴƎ Rules or an 
Environmental Permit (if GBR criteria are not met). Final effluent from the STP reaching a 
surface water normally requires a permit unless explicit exemption applies. Before 
commissioning, the owner must confirm permit status with the EA and obtain any required 
consents (including land drainage/riparian permissions). 
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13. Conclusions 
 

The integrated drainage strategy provides compliant foul treatment (Marsh Ensign 8PE) and robust 
surface-water management via a BRE365-designed soakaway.  
 
¢ƘŜ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘΩǎ ƳƻŘŜǎǘΣ ǎǘŜŀŘȅ ƻǳǘŦŀƭƭ ƛǎ ŘƛǊŜŎǘŜŘ ǘƻ ǘƘŜ ǎƻŀƪŀǿŀȅ ǿƛǘƘ ƴŜƎƭƛƎƛōƭŜ ƛƳǇŀŎǘ ƻƴ ǎǘƻǊƳ 
storage, and a protected high-level overflow connects to the existing field drain to Dub Beck for extreme 
events.  
 
Subject to securing any necessary EA consents for potential overflow to surface waters, the scheme is 
technically sound, maintainable, and aligned with national standards and the planning condition. 
 
Updated percolation results confirm improved infiltration performance (average 114 min), further 
supporting the adequacy of the proposed JDP soakaway arrangement. 
 

14. Appendices 
 
Appendix A ς Site Percolation Test Sheet and Vp derivation (Dec 2022) 
Appendix B ς BRE 365 Calculation Sheet and crate schedule 
Appendix C ς JDP Rainbox 3SR Product Data (95% voids; 1200×600×420 mm) 
Appendix D ς Marsh Ensign:Ultra 8PE Technical Summary (BS EN 12566-3) 
Appendix E ς Planning Decision Notice Excerpt (Condition 7) 
Appendix F ς Maintenance Log Templates (STP & Soakaway) 
Appendix G ς National rainfall tables 
Appendix H ς Environment Agency Flood Report 
Appendix I ς Drainage Plans 
Appendix J ς Percolation Test Photos 
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Appendix A ς Site Percolation Test Sheet and Vp derivation (Dec 2022) 
 

 



 

Proposed Foul & Surface Water Drainage Report                                                                                                                      FSWDR-001 

 

DLS.WSDoc_DAP001 

 9 

Appendix B ς BRE 365 Calculation Sheet and crate schedule 
 

Parameter Value 

Catchment area, A (m²) 296.7 

Design rainfall depth, M40-60 (m) 0.0675 

Inflow volume, Vin (m³) 20.027 

Percolation value, Vp (s/mm) 45 

LƴŦƛƭǘǊŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘΣ Ŧ όƳκǎύ ώҒмκό±Ǉϊмлллύϐ 2.22E-05 

Soakaway length, L (m) 9.6 

Soakaway width, W (m) 4.8 

Soakaway depth, D (m) 0.42 

Infiltration surface area, A_inf (m²) 58.176 

Theoretical infiltration discharge, Q_out (m³/s) 0.00126 

Net storage provided (m³) 18.368 

Drain-down time (hours) 3.95 
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Appendix C ς JDP Rainbox 3SR Product Data (95% voids; 1200×600×420 mm) 
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Appendix D ς Marsh Ensign:Ultra 8PE Technical Summary (BS EN 12566-3) 
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Appendix E ς Planning Decision Notice Excerpt (Condition 2 & 7) 
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Appendix F ς Maintenance Log Templates (STP & Soakaway) 
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Appendix G ς National rainfall tables 
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Appendix H ς Environment Agency Flood Report 
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Appendix I ς Proposed drainage plan 
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Appendix J ς Percolation Test Photos 
 
Photo 1  
 

 
 
Photo 2 
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Photo 3 
 

 
 
Photo 4 
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Photo 5 

 

 
 
Photo 6 
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Photo 7  
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Photo 8  

 

 
 
 
 
 
 
 
 


