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1. SUMMARY 

 

The following report collates the site investigation data, design layout drawing and 
design calculations to demonstrate a viable foul and surface water drainage strategy 
for the site. The drainage strategy is produced for Mr Robert Spenceley, on behalf of 
D&R Properties. 

The drainage layout proposals are shown on drawing 21-241-01 included within 
Appendix A. The proposed drainage strategy is described and shown on the 
drawing. Together with the maintenance / management strategy. 

Percolation tests were undertaken in accordance with the method described within 
BRE digest 365 (2007 edition) and the report demonstrating the findings is included 
within Appendix C. 

Calculations for the soakaway design for the roof water discharge are included within 
Appendix B. A 1.5 safety factor has been incorporated to the soakaways, this is in 
excess of BRE requirements. The additional safety factor has been applied as the 
infiltration testing had 2 fills rather than 3. However, as the 3rd fill would have been 
on the following day, we would not anticipate a lower infiltration rate to have been 
recorded, regardless of this it was deemed best practice to incorporate a higher 
factor of safety. 
 

This report has been prepared for the named client above and should not be relied 
upon by any other parties, with the exception of the client’s professional advisors, for 
any use without the express written permission of Shields Wilson Limited. 

  

 

For and on behalf of SHIELDS WILSON LIMITED 

 

M. PETT    7th APRIL 2022 

APPROVED: A.P.Wilson CEng MIStructE   
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EXISTING SURFACE WATER - PRIVATE

PROPOSED TREATED FOUL WATER - PRIVATE

Summary of Drainage Strategy

Drainage and SuDS Strategy

Key aspects proposed:
· It is proposed to filter runoff from private driveways through a filter media within

permeable surfacing, water will infiltrate to ground.
· Water from the dwelling roofs will be collected and discharged to soakaways in

the rear gardens.

Soakaways

House and Garage roofs will drain to soakaways in the rear gardens designed in
accordance with Building Regulations to contain 1 in 10-year storm events. A 1.5 safety
factor has been incorporated to the soakaways, this is in excess of BRE requirements.
The additional safety factor has been applied as the infiltration testing had 2 fills rather
than 3. However, as the 3rd fill would have been on the following day, we would not
anticipate a lower infiltration rate to have been recorded, regardless of this it was
deemed best practice to incorporate a higher factor of safety.

Foul Water

Foul water will be collected and discharged into a packaged sewerage treatment plant at
the front of each dwelling. Treated outflow will be discharged into the frontage riparian
watercourse, at a relatively high level. This is subject to Welland & Deepings IDB
approval.

Project Details

The site is located on the South Western side of Campain's Lane, Deeping St. Nicholas
and the postcode for the site is PE11 3EX.

The site totals less than a hectare (approximately 0.42 ha) and is located within Flood
Zones 2 & 3. The site is currently stands as agricultural land. A Flood Risk Assessment has
been prepared by S M Hemmings, Rev. A Dated 16th Feb 2022, and specifies a minimum
FFL of 2.20m AOD.

The proposed development includes proposals for the construction of 9 dwellings.

Site investigations undertaken in November 2021 found the site to be suitable for
infiltration. Tests undertaken in accordance with BRE 365 found the infiltration rate to be
8.8 x10-6 m/s.

Drainage and SuDS Strategy

As stated in CIRIA SuDS Manual 2015 the objective of sustainable drainage systems is to
maximize the benefits and minimize the negative impacts of surface water runoff from
developed areas. By applying SuDS methodology, storm runoff from the Site is
controlled to ensure that flow rates in downstream watercourses are not increased and
the water is appropriately treated to remove any contaminants, thus ensuring the
quality of the water in the natural environment downstream.

Drainage Hierarchy

Drainage Hierarchy Y/N Comment

1 Infiltration to maximum extent Y Infiltration possible for roof
 water and driveway discharge

2 Discharge to Watercourse N Not required

3 Discharge to Surface Water Sewer N Not required

4 Discharge to Combined Sewer N Not required

Management & Maintenance

Each dwelling has its own independent foul and surface water system, therefore the
maintenance activities are to be carried out by their respective plot. Listed below are
considered to be the basic tasks necessary to keep the site drainage systems working at
optimum efficiency, which is necessary to ensure that they have capacity to deal with
extreme / unusual events.  Other activities, such as litter removal / repairs etc. will also be
required. Maintenance activites for the surface water system should be in accordance with
the CIRIA publication C753 (The SuDS Manual).

Area Maintenance Activity Frequency Responsibility

Private drainage Inspection Annually Plot Owner
CCTV / Jetting Every 10-yrs Plot Owner
Treatment Plant Emptying As required Plot Owner

Driveways Cleaning & de-weeding As required Plot Owner

Appr

Date

Title

Scale @A1 Drawing No.

Project

Client

Rev

Rev Revision AppDrn Date

COPYRIGHT SHIELDS WILSON LIMITED. ALL RIGHTS RESERVED.

Status

D&R Property Services Ltd.

Residential Development Land off
Campains Lane, Deeping St. Nicholas, Spalding

Proposed Drainage Strategy 

21-241-10
1:200

APR. '22

APW
P1

FOR INFORMATION

AutoCAD SHX Text
  P1   PRELIMINARY - FOR APPROVAL

AutoCAD SHX Text
 APW 

AutoCAD SHX Text
 APW  

AutoCAD SHX Text
08/20



 

Ref: SW 21-241-REP-02 © Shields Wilson Limited. 6 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B – SOAKAWAY CALCULATIONS 

 

 

  



Job Details SW21-241 - Residential Development off Campain's Lane, Deeping St. Nicholas

Title PLOTS 1, 2, 3 & 4 - Soakaway sizing calculation

Calculated Infiltration Rate (m/s)
8.8E-06

Design Rainfall - R Soakaway Dimensions
M5-240 Z1

0.02 1.48 Number Total Lengths Half Effective
M10-D Z2 Width 0.5 5 2.5
0.0296 1.24 Length 1 2 2

Depth 0.4 1 0.4 0.2
R = 0.036704 m

Internal Surface Area Not Including Base (50% depth)
Inflow To Soakaway 6.8 m2

Area (m2) x    R Storage Volume
52 0.036704 2 m3

Inflow = 1.908608 m3

Outflow From Soakaway

Infiltration Rate
8.8E-06 240 60 14400

Outflow = 0.86169601 m3

Storage Required
Soakaway Has Been Designed For A 

Inflow - Outflow 10 Year Storm Of 240 Minute Duration
1.908608 0.861696 1.04691199

Storage Volume With 30% Free (Required) Half drain time = 4.4 OK
1.360985587

NB. Actual Storage Volume Needs To Be
Actual Storage Volume Greater Than Storage Volume + 30%

2

Polystorm crates

Internal SA (50%) Storm Duration (s)
6.8



Job Details SW21-241 - Residential Development off Campain's Lane, Deeping St. Nicholas

Title PLOTS 5, 6 & 7 - Soakaway sizing calculation

Calculated Infiltration Rate (m/s)
8.8E-06

Design Rainfall - R Soakaway Dimensions
M5-240 Z1

0.02 1.48 Number Total Lengths Half Effective
M10-D Z2 Width 0.5 4 2
0.0296 1.24 Length 1 4 4

Depth 0.4 1 0.4 0.2
R = 0.036704 m

Internal Surface Area Not Including Base (50% depth)
Inflow To Soakaway 10.4 m2

Area (m2) x    R Storage Volume
89 0.036704 3.2 m3

Inflow = 3.266656 m3

Outflow From Soakaway

Infiltration Rate
8.8E-06 240 60 14400

Outflow = 1.317888015 m3

Storage Required
Soakaway Has Been Designed For A 

Inflow - Outflow 10 Year Storm Of 240 Minute Duration
3.266656 1.317888 1.948767985

Storage Volume With 30% Free (Required) Half drain time = 5.0 OK
2.533398381

NB. Actual Storage Volume Needs To Be
Actual Storage Volume Greater Than Storage Volume + 30%

3.2

Polystorm crates

Internal SA (50%) Storm Duration (s)
10.4



Job Details SW21-241 - Residential Development off Campain's Lane, Deeping St. Nicholas

Title PLOTS 8 & 9 - Soakaway sizing calculation

Calculated Infiltration Rate (m/s)
8.8E-06

Design Rainfall - R Soakaway Dimensions
M5-240 Z1

0.02 1.48 Number Total Lengths Half Effective
M10-D Z2 Width 0.5 4 2
0.0296 1.24 Length 1 6 6

Depth 0.4 1 0.4 0.2
R = 0.036704 m

Internal Surface Area Not Including Base (50% depth)
Inflow To Soakaway 15.2 m2

Area (m2) x    R Storage Volume
123 0.036704 4.8 m3

Inflow = 4.514592 m3

Outflow From Soakaway

Infiltration Rate
8.8E-06 240 60 14400

Outflow = 1.926144022 m3

Storage Required
Soakaway Has Been Designed For A 

Inflow - Outflow 10 Year Storm Of 240 Minute Duration
4.514592 1.926144 2.588447978

Storage Volume With 30% Free (Required) Half drain time = 4.7 OK
3.364982372

NB. Actual Storage Volume Needs To Be
Actual Storage Volume Greater Than Storage Volume + 30%

4.8

Polystorm crates

Internal SA (50%) Storm Duration (s)
15.2
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1. INTRODUCTION 

 

Acting upon the instruction of Mr Robert Spenceley, on behalf of D&R Properties, we 
attended site on 30th November 2021, the purpose being to observe the underlying 
ground conditions and determine the basic characteristics of the soil strata. 

Mechanically excavated trial pits took place, and our comments are based upon a 
visual inspection of the disturbed samples obtained and the in-situ strata within the 
trial pits. 

We would suggest the groundwater conditions may vary seasonally and that the 
water levels as recorded at the time of explorations should not necessarily be taken 
as being constant as they may be subject to fluctuations. 

The opinions and comments expressed within this report are based upon ground 
conditions encountered in the trial pits excavated at the time of our visit.  

This report has been prepared for the named client above and should not be relied 
upon by any other parties, with the exception of the client’s professional advisors, for 
any use without the express written permission of Shields Wilson Limited. 
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2. LOCATION & DESCRIPTION OF SITE 

2.1. Site Location 

 

The site is situated to the South West of Campains Lane, Deeping St Nicholas. 
Appropriate national grid reference TF 217164. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A Location plan is contained with Appendix A.  

2.2. Site History Description 

 

Desktop study of publicly available historical maps has been undertaken and found 
the site has not been previously developed and has stood as farming fields.  
 
An extract of OS Lincolnshire map, 1972, is contained within Appendix B. 
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2.3. Site Description 

 

The site currently stands as arable farm land for the use of growing produce.  
 
The North of the site is bound by Campains Lane. 
 
The Eastern Boundary of the site is shared with a neighbouring property.  
 
The West of the site is formed by a concreted track road which serves as an access 
road the rear driveways of the neighbouring properties, which the proposed site will 
also gain its access.  
 
The Southern boundary is formed by ditch that has been cut into the field to separate 
the proposed site from the existing field. 
 
At the time of our visit the weather was dry and clear, however there had been some 
precipitation in the days leading up to the visit. 
 

2.4. Geological Description 

 

Desktop study of the area has been undertaken using the British Geological Society 
Maps. 
 
The maps indicate the site to be underlain by superficial tidal flat deposits of Sand 
and Silt over the Ampthill Clay (Mudstone) formation. 
 
This information is based upon publicly available records. An extract is contained 
with Appendix C. 
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3. SITE WORK 

 

Six Number trial pits and two number soakaway test pits were excavated with the 
use of mechanical excavator. The siting of these explorations is shown on the 
Location plan shown within Appendix A. 
 
Soakaway testing was undertaken in accordance with the guidelines contained 
within BRE digest 365. 
 
A visual inspection of the disturbed samples was undertaken. A description of the 
strata and test results are shown on sheets SW21-241/TP01 thru TP06. The Trial pit 
logs are contained within Appendix D along with infiltration test results. 
 
The historical investigation indicates that no previous development has been 
present. 
 
The existing infilled dyke to north of the site, illustrated on our location plan within 
Appendix A, has been backfilled with an inappropriate material which appears to 
have potatoes mixed throughout the depth of the backfill. 
 
The soil demonstrated no identifying odours or markers for known man-made 
contamination. Given this and the historical map confirmation of no previous 
development and long-term agricultural use it was deemed unnecessary to submit 
any samples for laboratory contamination testing. 
 
However, 2 No. Samples were taken to be sent for Laboratory testing in order to 
determine the Atterberg limits and moisture content of the clays. A single sample 
was also submitted to the Laboratory for CBR testing in order to determine the 
required road build up during the design stage of the project. 
Laboratory test results are contained within Appendix F. 
 
A photographic record of site explorations is contained within Appendix E.  
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4. GROUND CONDITIONS 

 

The sequence of the strata encountered during the investigation generally conforms 
to the geology identified by the desk top studies. 
 
The strata encountered in all explorations were very similar and demonstrated a 
consistent geological profile across the site. 
 
Once the dry layer of topsoil material ranging from 0.35m – 0.6m below existing 
ground level was penetrated the strata became an orangey brown mid dense sandy 
silt.  
 
Underlying the sandy silt at a depth of around one meter, is a firm brown, grey clay 
with some silty inclusions, this material extended down to a depth of around two 
meters. 
 
Once the excavation penetrated through the firm brown, grey clay, a water strike was 
encountered, and the clay became soft, bluey grey in colour. The clay becoming 
softer with depth and water entering the excavations at around a depth of 2m.  
 
Atterberg limit test results indicate the underlying clays are of a medium volume 
change potential. 
 
CBR test result showed a CBR value of 2.3%. 
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5. CONCLUSIONS & RECCOMENDATIONS 

The proposed development is understood to comprise of 9 detached dwellings, 
comprising of 3 semi-detached dwellings and 3 detached dwellings, constructed 
using traditional load bearing masonry walls. 
 
The ground floor should take the form of a suspended precast concrete beam and 
block system, design by the specialist supplier.  
 
There should be a minimum clear void of 250mm beneath the suspended floor due 
to the Laboratory results returning results of medium-volume change potential. 
Laboratory results are contained within Appendix F. 
 
With the dense sandy silt extending down to a depth of 1.1m and the firm clay to a 
further depth of 2m, a traditional strip foundation will be suitable for this project. A 
layer of reinforcement mesh should be utilised in the strip foundations to bridge any 
potential difference in formation strengths that may be encountered and to limit 
potential differential settlements. 
 
Following ground investigation being undertaken it is proposed that a safe ground 
bearing pressure of 65kN/m2, should be utilised for a shallow strip footing of a width 
up to 0.75m. Widths in excess of this should consider suitable reductions in bearing 
capacities. 
 
The inappropriate backfill in the infilled dyke to the north of the site will need to be 
fully removed and backfilled appropriately. 
 
However due to the softening bearing strata at depth, we would recommend this 
back fill area is avoided for traditional shallow strip footings. Should foundations be 
required in this area a piled solution may be necessary and should be appropriately 
considered by the foundation design engineer. 
 
Prior to construction detailed foundation designs should be undertaken by a 
competent structural engineer. 
 
Furthermore, the results from the infiltration test show that the ground is suitable for 
an infiltration surface water drainage system, however, the detailed design should 
bear in mind the likely variable groundwater level and the softer underlaying clays at 
depth. A value of 8.8x10-6 would be suitable for design purposes. 
 
A recommended CBR value of 2% should be used for the purposes of road and 
surface designs. 
 
For and on behalf of SHIELDS WILSON LIMITED 

J. Lawrence 

(Checked) A.P.Wilson CEng MIStructE                                   20th December 2021  
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Extract OS County Series, 1958 

 

 
Extract OS County Series, 1979 
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Extract British Geological Society Maps 
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