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Executive Summary 

This Technical Note has been prepared to answer direct and detailed questions asked by the Councils 

specialist Drainage Engineer.  It is, by definition, a technical detailed engineering response to specific 

and technical questions concerning the design parameters employed in the derivation of the drainage 

strategy accompanying the outline planning application. 

This document shows that the design employs parameters derived from testing and has applied 

suitable factors of safety and design philosophies to ensure that the present design is robust such 

that at the time a more detailed design is undertaken the philosophies and strategy will continue to 

be viable even if more detailed testing shows poorer percolation rates than have been determined to 

date. 

Introduction 

This report is provided for the benefit of the Client. We do not accept responsibility in the event that 

the report contents are used in whole or in part by a third party and we exercise no duty of care to 

any such third party. 

Abacus Projects and Deeley Freed Estates have appointed Clarkebond to undertake Civil and 

Structural engineering, including Hydrology and Flood Risk Assessments for a development at White 

Rock adjacent to the A3022 Brixham Road in Paignton. 

The development proposals have been submitted for Planning and as part of the consultation process 

comments have been received in respect of the Drainage Strategy requiring further clarification as to 

the design parameters employed. 

The purpose of this Technical Note is to provide the supporting calculations related to the preliminary 

design and to document the assumptions and factors included in the design process. 

The comment received from the Council states: 

There are no hydraulic calculations included within the flood risk assessment for the 

proposed soakaways, permeable paving, infiltration ponds, storage ponds or the 

controlled discharge off the site.  As a result it is impossible for me to confirm whether or 

not the proposed drainage strategy complies with the requirements of the Torbay Critical 

Drainage Area or that there is no risk of flooding to properties on the site or increased 

risk of flooding to adjacent properties or land for the critical 1 in 100 year plus 40% for 

climate change. 

In an additional section of the consultation response the Council also state: 

Where infiltration testing has demonstrated that the use of infiltration drainage is not 

feasible will the developer be allowed to discharge to the surface water system at a 

controlled discharge rate.  As Torbay is a Critical Drainage Area any surface water 

discharge rate from the site must be limited to the 1 in 10 year Greenfield run off rate 

from the proposed impermeable area of the development discharging to the surface 

water system.  The proposed surface water system including attenuation must be 

designed in order that there is no risk of flooding to properties on the site or increased 
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risk of flooding to adjacent properties and land for the critical 1 in 100 year storm event 

plus 40% for climate change. 

Drainage Strategy 

The drainage strategy is outlined in the FRA, but as a summary the site is designed based on the initial 

test results available to drain in 4 basic ways: 

• To on plot individual soakaways in areas of good percolation; 

• To communal on plot soakaways in areas of good percolation but where plot densities 

prevent soakaways being sited more than 5m adjacent buildings; 

• To communal soakage basins where the plots are not located in areas of good percolation 

with separate basins for the development and the adopted highways to allow adoption of the 

highway drainage; and 

• By attenuation to the existing surface water drainage system in areas where there is 

inadequate percolation and topography prevents drainage to a soakaway basin in a more 

favourable location 

Figure 1, below, illustrates the current outline masterplan and outlines the areas draining by the 

different mechanisms listed above. 
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Figure 1 - Drainage Masterplan 

A number of percolation tests have been undertaken over the site with a range of results.  The 

location of these tests are shown in Appendix A, having been extracted from the ground Investigation 

report.  Table 1 summarises the results. 
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Table 1 - Soakaway Results 

Test 

Reference 

Depth of 

Test 

(mbgl) 

Corresponding Strata 
Infiltration 

Rate (m/s) 

TP1 0.38-1.1 Saltern Cove - Mudstone 3.38E-05 

TP2 1.23-2.0 Saltern Cove - Mudstone 4.56E-06 

TP3 1.17-2.2 Saltern Cove - Mudstone 4.65E-04 

TP4 1.03-2.0 Saltern Cove - Mudstone 1.09E-05 

TP5 0.96-1.9 Saltern Cove - Mudstone 7.22E-06 

TP6 1.58-2.7 Saltern Cove - Mudstone 6.44E-06 

TP8 1.54-2.5 Saltern Cove - Mudstone 3.94E-05 

TP9 0.38-1.1 Brixham Limestone 3.43E-05 

TP101 0.87-2.2 Brixham Limestone 7.94E-05 

TP102 1.3-2.4 Saltern Cove - Mudstone 3.04E-05 

TP103 0.8-1.1 Brixham Limestone 3.63E-04 

TP104 0.85-1.9 Brixham Limestone 3.46E-05 

For the purposes of the drainage strategy, the site has been split into a variety of areas utilising the 

applicable percolation rates from the table above.  Soakaways have been designed using Micro 

Drainage WinDes 

The full results are contained within Appendix B. 

Area 1 represents the northern area of the site where on plot soakaways are considered viable.  The 

preliminary design adopts a percolation factor of 3.38x10
-5

m/s.  The individual plots have been 

designed on the basis of 90m
2
 per plot.  No allowance has been made for base percolation in line with 

the recommendations in BRE Digest 365 and to further ensure a conservative design is utilised a 

factor of safety of 2 has been applied to the side percolation rate.  A crate soakaway measuring 4.2m 

x 2.4m x 0.61m has been shown to have adequate performance 

Area 3 represents the area to the south and west of the proposed school where on plot soakaways 

are considered viable.  The preliminary design adopts a percolation factor of 4.65x10
-4

m/s.  The 

individual plots have been designed on the basis of 90m
2
 per plot.  No allowance has been made for 

base percolation in line with the recommendations in BRE Digest 365 and to further ensure a 

conservative design is utilised a factor of safety of 2 has been applied to the side percolation rate.  A 

crate soakaway measuring 3.0m x 1.8m x 0.61m has been shown to have adequate performance 

The school plot in the centre of the site adopts a percolation factor of 4.65x10
-4

m/s in the design.  The 

plot has been designed on the basis of 4570m
2
 based on the indicative layout and no allowance has 

been made for base percolation in line with the recommendations in BRE Digest 365 and to further 

ensure a conservative design is utilised a factor of safety of 2 has been applied to the side percolation 

rate.  A crate soakaway of 14.6m x 12.8m x 1.22m has been shown to have adequate performance. 

The remote basin for the residential areas adopts a percolation factor of 3.94x10
-5

m/s in the design.  

The impermeable area draining to this basin is estimated to be 9000m
2
 based on an allowance of 

90m
2
 per plot and a potential 91 plots plus a 10% allowance.  Base and side percolation have been 
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included in the design as appropriate to the type of structure, however to ensure that a conservative 

design is prepared a factor of safety of 5 has been applied to the base and side percolation.  The basin 

is sized to provide a base area of 572.5m
2
 and an area assuming a Top Water level of 1m above the 

base of 962m
2
.  A freeboard of 300mm above the TWL is expected to be provided.  The WinDes 

preliminary calculations indicate that the actual Top Water Level should be about 800mm above the 

base. 

The adoptable remote basin for the adopted highway utilises a percolation factor of 3.94x10
-5

m/s in 

the design.  The impermeable area draining to this basin is estimated to be 18690m
2
.  Base and side 

percolation have been included in the design as appropriate to the type of structure, however to 

ensure that a conservative design is prepared a factor of safety of 5 has been applied to the base and 

side percolation.  The basin is sized to provide a base area of 1110m
2
 and an area assuming a Top 

Water level of 1m above the base of 1633m
2
.  A freeboard of 300mm above the TWL is expected to 

be provided.  The WinDes preliminary calculations .indicate that the actual Top Water Level should be 

about 925mm above the base. 

The remaining area of the site is situated in a region where the observed percolation rates are not 

suitable for percolation drainage and where the prevailing topography prevents draining to a remote 

basin.  In these areas it is proposed to drain the development impermeable area to the adjoining 

public sewer with an attenuated discharge rate with a suitable attenuation basin. 

The estimation of the greenfield runoff rate is presented in Appendix C.  In summary the Micro 

Drainage WinDes modelling estimates that the 1:10 year greenfield runoff rate is 4.8l/s/ha. 

The area drained through the attenuation basin amounts to circa 107 plots based on the current 

masterplan plus 610m of highway assumed to be 2 no. 2.0m footways plus a 5.5m carriageway 

amounting to 5795m
2
.  Therefore the total impermeable area amounts to 107 plots at an assumed 

90m
2
/plot plus the highway making a total of 15425m

2
. 

Based on 4.8l/s/ha as a limiting runoff; the total estimated area of 15425m
2
 should be limited to 

7.4l/s,.  A Quick Store estimate suggests that a total attenuation of 1132m
3
 – 1653m

3
. 

The pond provides 744m
3
 of storage, in addition the underground attenuation tank provides around 

679m
3
 bringing the total volume of attenuation to 1423m

3
 being just over the median of the potential 

storage range.  When coupled with in network storage it should be possible to provide sufficient 

attenuation. 
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Figure 2 - Quick Store Estimate 
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Appendix A 

Trial Pit Locations 

  



Legend Key

Exploratory Hole LocaƟon Plan

Project Number: WB03590 Project Name: Inglewood, Paignton

Figure:

3.1

Trial Pit Location

Brixham Limestone Formation

Saltern Cove Formation

Saltern Cove Formation
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Appendix B 

Windes Calculations for Soakaways 
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WinDes Calculations for Greenfield Runoff 
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