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1. INTRODUCTION 

1.1 We were instructed by David Parker Architects acting on behalf of the developers of 

the site, to carry out a ground investigation by means of 1 No. shell and auger 

borehole and 3 No. hand augered boreholes together with associated laboratory soil 

testing and preliminary contamination testing.  We were also instructed to carry out a 

small-scale soakaway test. 

1.2 The purpose of the investigation was to determine ground conditions etc for the 

design of foundations for the construction of three detached houses with gardens. 

1.3 The shell and auger borehole took place on the 6 December 2017 with the follow-up 

hand augered boreholes and soakaway test etc being undertaken on the 8 January 

2017.      

2. THE SITE 

2.1 Dene Road forms part of a large residential area to the north of Northwood in 

northwest London.  Green End lies within a section of Dene Road which is private 

and it is a large detached property with significant grounds which lies back from the 

southern edge of Dene Road and is approached by a driveway leading up to the front 

left corner of the house to a parking and turning area.  Remote from the rear left 

corner of the house is a garage and there are gardens extending to the front and rear.  

There is a wooded area towards the rear and in particular the rear right corner of the 

property and within and behind this it is proposed to construct three detached houses 

which will be accessed from Foxdell which is a cul-de-sac which consists of a south 

turning slightly further to the west along Dene Road from the property. 

2.2 The site is basically level.     

2.3 The Geology of Great Britain indicates that the naturally occurring subsoil is  

London Clay.     
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3. SITE WORK 

3.1 The layout of the proposed site and the location of our boreholes is indicated on our 

Location Plan G/121750/101.  The logs of the boreholes are appended at the rear of 

this report. 

3.2 Borehole A is an 18.0m deep shell and auger borehole and this revealed topsoil over 

gravel rejects to 600mm over a firm to stiff brown sandy silty clay becoming stiff silty 

clay from 3.8m to 5.6m.  Below this a stiff orange/brown/grey silty sandy clay down 

to 10.1m below which is sand which starts off as silver silty sand becoming a dense 

brown/green silty sand and then at 13.0m sand and gravel which was proved to the 

base of the borehole at 18.0m.  Roots of live appearance were encountered within the 

top 400mm.  The borehole was dry on completion other than some added water lying 

at the base of the borehole.  This water was added continuously from 10.1m to 

facilitate drilling through the granular material. 

3.3 Borehole 1, 2 and 3 were put down by hand auger.  Borehole 1 was put down at the 

front of Plot 1 and revealed topsoil overlying a firm silty clay becoming stiff and 

more sandy below 800mm.  From 2.8m there was some fine gravel and this was 

proved to the base of the borehole at 3.5m.  There was a water strike at 2.8m and the 

water was standing at 1.8m on completion.  Roots of live appearance were 

encountered to 2.8m. 

3.4 Borehole 2 was put down at the rear of Plot 2 and this revealed turf and topsoil to 

350mm over fill material consisting of ash and clinker to 850mm. Below this is a firm 

silty clay becoming stiff below 1.8m and more sandy and this was proved to the base 

of the borehole at 1.9m below which it was too stiff to auger. 

3.5 Borehole 3 was put down towards the front of the proposed Plot 3 and this revealed 

turf and topsoil to 400mm over a firm silty clay overlying at 2.7m a silty clayey sand 

which was proved to the base of the borehole at 3.1m.  The borehole was terminated 

at this depth due to an obstruction which would appear to be claystone.  There was 

water seepage coincident with a pocket of sand at 1.9m and water was standing at 

1.8m on completion.  
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3.6 In-situ testing by hand held vane test was carried out at regular depths in each of the 

hand augered boreholes.  In the shell and auger borehole SPT tests were carried out at 

regular intervals throughout the depths of the borehole.  The results of all this testing 

is indicated on the individual logs. 

3.7 Disturbed samples were taken at regular depths in all of the boreholes and these were 

bagged a labelled and sent to our laboratories for appropriate geotechnical analysis. 

3.8 Five near surface samples were taken at locations across the site as indicated on the 

site plan and these were bagged and labelled and sent via coolbox to our specialist 

laboratories for analysis. 

3.9 Each of the samples was typical of topsoil type material except possibly the sample 

from S3 which was collected close to borehole 2 where there was fill material to at 

least 850mm. 

3.10 A small-scale soakaway test was carried out at the location indicated on the site plan.  

A 300mm square pit was excavated to a depth of 800mm.  At 9.35am 300mm depth 

of water was fed into the pit but the level had not changed after 4 hours and the test 

was abandoned.   

4. LABORATORY WORK      

4.1 Geotechnical Analysis. 

4.1.1 Moisture contents were determined on all the samples taken from the hand augered 

boreholes with liquid and plastic limits being determined on samples taken from 1.0m 

and 2.0m in borehole 1, 1.0m and 1.5m in borehole 2 and 1.0m and 2.0m in boreholes 

3.   

4.1.2 Where tested the clay is all of high to very high plasticity and of correspondingly high 

shrinkage potential according to the NHBC or similar standards.  The sample at 2.0m 

in borehole 1 is anomalous to this, being only of medium shrinkage.   
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4.1.3 A comparison of the moisture contents with the liquid and plastic limits reveals 

possible significant desiccation at 2.0m in borehole 1 and again at 2.0m in borehole 3. 

4.2 Contamination Analysis 

4.2.1 Each of the five near surface samples were placed in suitable sealed containers and 

sent via coolbox to our specialist laboratories, Chemtest, for analysis. 

4.2.2 Each sample was tested for the range of common toxic metals and metalloids, 

phytotoxic elements and organics, pH and sulphates plus total petroleum 

hydrocarbons.  The results are appended. 

4.2.3 There has been recent updated Soil Guideline Values (SGV) issued for arsenic, 

cadmium, mercury, nickel, selenium and phenol. The results have been compared 

against appropriate SGV for these determinands. Where new values have not been 

issued, then the results have been compared against previous SGVs, which relate to 

lead and chromium or against Generic Assessment Criteria (GAC) based on the 

CLEA model produced by LQM and others. 

4.2.4 The proposal is for houses with gardens and the most appropriate SGVs, C4SLs etc 

are, therefore, those for Residential with the potential for Plant Uptake.  

4.2.5 When the results are compared against the appropriate threshold there are undue 

concentrations of: 

 Arsenic.  The threshold is 32mg/kg and this exceeded in sample S3 with a 

concentration of 39mg/kg. 

 Lead.  The threshold based on C4SLs is 200mg/kg and this is exceeded in the near 

surface sample taken from S1 and S3 with concentrations of 590mg/kg and 280mg/kg 

respectively. 

4.2.6 Waste Acceptance Criteria (WAC) Testing was carried out on a single sample taken 

from between 300mm and 400mm at location S5.  The results indicate that there are 

no undue concentrations of any of the determinands for inert waste.   
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5. DISCUSSION      

5.1 Geotechnical Aspects 

5.1.1 The ground investigation revealed the anticipated geology with the subsoil being 

London Clay with the clay being of high to very high plasticity.  The clay overlies 

sands and gravels from 10.0m but there were also bands of granular material at 

shallower depth as indicated by, in particular, borehole 3 which encountered a clayey 

sand at 2.7m which was also water bearing. 

5.1.2 The in-situ vane testing at 1.0m depth leads to a minimum shear strength across the 

site of 70kPa which equates to a safe bearing capacity of 140kPa.  This is consistent 

with the SPT value at this depth from the deeper borehole.  Across the site the clay 

gets stiffer with depth which may or may not be due to a degree of desiccation 

brought about by the action of the roots of nearby trees.  Live roots were encountered 

in borehole 1 down to 2.8m but were largely absent in boreholes 2 and 3.  The 

presence of the roots is consistent with the stiffness and the moisture contents of the 

clay between 1.5m and 2.5m in borehole 1.  The lower moisture content at 2.0m in 

borehole 3 is probably more related to the sand content at this depth. 

5.1.3 There are numerous and significant trees on and near the site and when these are 

taken into account, the depth of the foundations to guard against the potential for clay 

shrinkage, is likely to be excessive and we would recommend piling of this site.  

Based on the top 3.0m of the piles being sleeved. which is a general NHBC or similar 

standards recommendation, we would recommend designing the piles on the basis of 

a cohesion of 130kPa and an adhesion factor (α) of 0.45.  There was water seepage at 

relatively shallow depth in two of the hand augered boreholes.  This is almost 

certainly perched water standing within bands of more granular material and probably 

would not have a significant effect on an open hole flight augered pile, but as a 

precaution we would recommend CFA piling. 
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5.1.4 As the near surface subsoil is clay across the site we would recommend suspended 

ground floors.  There is no sign of desiccation below 3.0m and therefore anti-heave 

precautions will not be required to the piles below the sleeved depth but anti-heave 

measures should be installed beneath any ground beams and this should be installed 

in-line with NHBC or similar standards. 

5.1.5 As anticipated for a clay subsoil, the soakaway did not work.  Granular material was 

encountered below 10.01m in the deep borehole and therefore some form of borehole 

soakaway might work if extended into this material.  In order to determine the 

adequacy of such a soakaway a falling head test should be carried out in a further 

borehole.  

5.2 Contamination Aspects 

5.2.1 The contamination testing revealed undue concentrations of arsenic and lead in 

sample S3 and of lead alone is sample S1.  This is probably due to careless disposal of 

paint or fuel or other household waste as is common at the rear of gardens.  Because 

the subsoil is clay, this contamination will be confined to the near surface topsoil and 

fill material and this is confirmed by the WAC tests which indicated inert subsoil for 

landfill purposes.  In the light of the contamination test results we would recommend 

further testing in proposed garden areas to determine the lateral and vertical extent of 

the contamination.  Following this further testing a remediation method statement (if 

required) can be provided.  We would recommend carrying out a series of samples on 

a 2.0m-3.0m radius from locations S1 and S3 with the samples being taken at between 

ground level and 300m and again at between 500mm and 600mm at each location. 

 

W J C Wallace 
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