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INTRODUCTION 

 

Mr. M. Steinberg proposes to construct a new basement under the footprint of the 

existing three-storey house at 11 Wadham Gardens, London NW3.  It is proposed to extend this 

basement beneath the rear garden where it will house a swimming pool.  It is envisaged that the 

swimming pool excavation would extend to approximately 7.00m depth and the remaining 

basement beneath the house will be taken to about 4.50m below existing ground level.   

A site investigation was undertaken by Ground Engineering Limited on behalf of 

Mr. M Steinberg, following instructions from Consulting Engineers, Jampel Davison & Bell and 

to the requirements of Geotechnical Consulting Group.  The Ground Engineering Limited Desk 

Study report referenced C12520 was issued in November 2011 and should be consulted for full 

details of the site.   
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This report provides factual information from the intrusive ground investigation 

which was required to provide information on the underlying ground conditions.  A summary of 

the desk study report is included within this report, together with a preliminary conceptual model. 



 
 
 
 

C12520fac – 11 Wadham Gardens, London NW3     Page 3 of 12 

LOCATION, TOPOGRAPHY AND GEOLOGY OF THE SITE 

 

Number 11 Wadham Gardens is a detached three-storey house, located on the 

north side of Wadham Gardens, Camden, London NW3.  The property is centred at National 

Grid Reference TQ 2715 8405, approximately 500m north-west of Primrose Hill and 700m east 

of South Hampstead railway station. 

The extended red-brick house was sited towards the southern end of the 48m by 

18m plot, with a front drive and small garden fronting the north side of Wadham Gardens.  The 

front garden was flanked by a hedge and a mature London Plane tree grew within the adjacent 

pavement to the south-east of the property. 

A narrow gated path provided access along the eastern flank of the house to the 

rear garden which was largely laid to lawn and surrounded by hedges, shrubs and trees including 

Lilac, Palm and Pyracantha.  A 6m high Acer tree stood close to the location of the proposed 

basement structure.  Within the neighbouring properties to the west and north, stood a 10m high 

Maple, some 6m distant; a 12m high Poplar, approximately 20m distant; and an 11m high Oak 

about 25m distant. 

The property was flanked to the east and west by existing adjacent extended 

residential properties and their gardens. 

The Primrose Hill (fast lines) Tunnel is routed east-west beneath the northern part 

of the site, with an associated air shaft about 12m to the east of the site within the adjacent rear 

garden of No.13 Wadham Gardens. 

The property stands on a relatively level plot at an elevation of about 47.5mOD on 

land gently sloping down to the south within a subdued valley between Primrose Hill and 

Ordnance Hill.  The subdued valley between Primrose Hill and Ordnance Hill delineates the 

former course of the southward flowing ‘Tyburn’ or ‘Aye Brook’. 

The surrounding ground rose towards Primrose Hill about 450m to the south-east; 

Haverstock Hill about 900m to the north-east; Ordnance Hill about 500m to the south-west; and 
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the more elevated Hampstead Heath (134mOD) about 2.5km to the north.  Wadham Gardens 

rises slightly to the west to about 48.5mOD at its junction with Harley Road.   

The geological maps, sheet 256 (2006) at 1:50,000 scale, and London Sheet IV.NE 

(1936) at 1:10,560 scale, show the site to be underlain directly by the solid geology of the 

London Clay Formation.  Well records from the district indicate the London Clay to be in the 

order of 44m to 78m thick.  The more recent map indicates a propensity for Head Deposits 

around the flanks of Primrose Hill within 200m of the site.  The Head Deposit was formed by the 

downslope movement of saturated soils under periglacial climatic conditions. 
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SUMMARY OF DESK STUDY REPORT (C12520) 

 

Summary of Historical Background 

The site area was originally part of the Chalcots Estate, owned by Eton College, 

which was gradually sold off from around 1830 and the surrounding land developed for 

residential properties.  The Primrose Hill (fast lines) Tunnel, opened in 1879, was routed beneath 

the former Eton & Middlesex Cricket Ground and extended beneath the northern part of the site, 

with an air shaft about 12m to the east of the site.  Wadham Gardens including No.11, was 

constructed between 1896 and 1915, with the air shaft incorporated within the adjacent rear 

garden of No.13.  Number 11 Wadham Gardens was subsequently extended to its rear on several 

occasions. 

The tunnel drawings indicate the crown of the tunnel to be at approximately 7.00m 

depth beneath the site.  The tunnel has an internal height of approximately 7.50m, an internal 

maximum width of approximately 7.00m, and a lining thickness in the order of 0.90m.  Overhead 

electrification was added to the tunnel in 1959.  The tunnel was inclined at 1:1056 towards the 

eastern Euston portal.  Drainage within the tunnel is recorded via an earthernware pipe 

approximately 1m below rail level, draining to this eastern portal. 

 

Summary of Surface Drainage 

The historical surface water drainage follows the topography to the south between 

Primrose Hill and Ordnance Hill.  The Camden River Restoration History Report ‘The History of 

Lost Rivers in Camden’ (March 2010) notes this eastern source of the Tyburn as a spring behind 

Hampstead Town Hall on Haverstock Hill, and notes this stream to flow along Belsize Avenue, 

across Adelaide Road and Avenue Road to the intersection of Norfolk Road and Woronzow 

Road, where it joined another tributary from the north-west. 

A combined sewer (914mm x 635mm) is routed beneath the centre of Wadham 

Gardens, immediately south of the site, draining to the south-west to the front of the site.  This 



 
 
 
 

C12520fac – 11 Wadham Gardens, London NW3     Page 6 of 12 

has an invert level of about 3.00m beneath the road to the front of No.11.  This sewer may 

intercept water from older surface water drainage features. 

 

Summary of Environmental Database Searches 

There are records of five (5) potentially contaminative sites within 250m of the 

site.  Four entries are for electricity sub-stations, the closest of which is 22m to the south.  The 

remaining entry is for ‘Piano Advisory Service’ at 181 Adelaide Road, 146m to the north.   

The site is not recorded as being underlain by any made ground, superficial or drift 

deposits.  The site is underlain by the solid geology of the London Clay Formation, classified as 

Unproductive strata. 

The site lies within a Zone 2 (Outer Catchment) Source Protection Zone. 

There is one (1) Detailed River Network entry within 250m of the site.  This entry 

is for an ‘Extended Culvert’ extending north-south and passing the site 8m to the east.  This is 

believed to be erroneous, since the data is derived partly from OS Master Map features, which 

may have used the adjacent air shaft as a node for the plotted culvert.  This is named as St. 

Agnes’s Well (which is located within Hyde Park and was part of the Westbourne river system) 

and extends south for over 5km from a pond at Parliament Hill, towards Paddington Station, 

before heading south-west.   

 

Preliminary Conceptual Model 

Assessment of the potential linkage between ground contamination sources, 

human and environmental receptors have been assessed based on the desk study research 

documented in the preceding sections of this report.  A generalised preliminary conceptual model 

relative to the construction phase and completed development is presented overleaf in Table 1. 
 
 



 
 
 
 

C12520fac – 11 Wadham Gardens, London NW3     Page 7 of 12 

Table 1: Preliminary Conceptual Model Relative to Construction & Use of Future 
Development 
 

Estimated Potential for Linkage with Contaminant Sources Receptors  Pathway 

Drainage 
& Tunnel 

Soil Beneath Site Soil Gas Ground 
Contamination 

Outside Site 
Boundary 

Human Health 
– ground 
workers 

Ingestion and 
Inhalation of 
contaminated Soil, 
Dust and Vapour 

Low likelihood Low likelihood Low likelihood Low likelihood 

Human Health 
– users of 
completed 
development 

Ingestion and 
Inhalation of 
contaminated Soil, 
Dust and Vapour 

Low likelihood Low likelihood 
 

Unlikely 
 

Unlikely 

Water 
Environment 

Migration through 
ground into surface 
water or 
groundwater 

 
Low likelihood 

 
Low likelihood Unlikely Low likelihood  

Flora  Vegetation on site 
growing on 
contaminated soil 

Unlikely Low likelihood Unlikely Unlikely 

Building 
Materials 

Contact with 
contaminated soil Low likelihood Low likelihood N/A Unlikely 

 
Key to Table 1 
Estimated Potential for 
Linkage with 
Contaminant Source 

Definition 

High likelihood There is a pollution linkage and an event that either appears very likely in the short term and almost inevitable 
over the long term, or there is evidence at the receptor of harm or pollution.   

Likely  There is a pollution linkage and all the elements are present and in the right place, which means that it is 
probable that an event will occur. 
Circumstances are such that an event is not inevitable, but possible in the short term and likely over the long 
term.  

Low likelihood There is a pollution linkage and circumstances are possible under which an event could occur. 
However, it is by no means certain that even over a longer period such an event would take place, and is less 
likely in the shorter term.  

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an event would occur even in 
the very long term. 

N/A Not Applicable 

 



 
 
 
 

C12520fac – 11 Wadham Gardens, London NW3     Page 8 of 12 

SITE WORK 

 

The site work consisted of a cable percussive borehole (BH1) located in the front 

garden and a window sampled borehole (WS2) sunk within the rear garden.  The site work was 

conducted on 18th and 19th October 2011 at the positions shown on the borehole location plan to 

the rear of this report. 

The borehole records give the descriptions and depths of the various strata 

encountered, details of all samples taken, installation details and the groundwater conditions 

observed during boring, excavation, on completion and within the standpipe and piezometer 

installations. 

Ground levels at each exploratory position have been interpolated from arbitrary 

datum spot heights provided on a plan (Drawing No. 6048/01/A) provided by the engineer. 

Public utility service drawings were sourced and consulted prior to determining 

the exploratory hole positions.  Copies of these records were included in report C12520.  Prior to 

excavation, a service scan was made at each position using a CAT (Cable Avoidance Tool) to 

check for the absence of detectable buried services that may otherwise have been damaged by the 

investigation.  An inspection pit was hand excavated to 1.20m at both borehole positions in order 

to confirm the absence of any buried services.   

 

Cable Percussive Borehole 

A dismantleable cable percussive boring rig was used on 18th and 19th October 

2011, to sink a borehole within the front lawn.  The rig was assembled on plastic sheeting and 

boards to protect the garden.  The borehole was then advanced through the base of the inspection 

pit using weighted claycutter boring tools suspended from a light winch cable to 22.00m depth 

and working within 150mm diameter steel casing inserted to 2.20m depth. 

Representative small disturbed and bulk samples of soil were taken from the 

boring tools at regular intervals throughout the depth of the borehole.   
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Undisturbed samples 100mm in diameter were taken in clay at regular intervals 

within aluminium tubes.  The ends of the samples were sealed to maintain them in as 

representative condition as possible during transit to the laboratory.   

Standard penetration tests were undertaken in clay between the undisturbed 

samples in order to give an indication of the in-situ strength of the material.  The test was made 

by driving a split spoon sampler, 50mm diameter into the soil at the base of the borehole by 

means of an automatic trip hammer weighing 63.50kg falling freely through 760mm.  The 

penetration resistance was determined as the number of blows required to drive the tool the final 

300mm of a total penetration of 450mm into the soil ahead of the borehole.  The results have 

been tabulated following the borehole records and the SPT ‘N’ values are presented on the 

borehole record and have been plotted against depth in Figure 1. 

On completion of BH1, a de-aired ceramic piezometer tip was installed within a 

pea gravel surround at 7.30m depth.  The borehole was backfilled with arisings from the base of 

the hole to 9.00m where a bentonite seal was placed to 7.50m depth.  The gravel pack 

surrounding the piezometer extended from 7.50m to 6.50m depth, above which a 1.00m thick 

bentonite seal was placed.  The 19mm plain piezometer pipe extended from the porous tip to 

ground level, where another 1.00m bentonite seal was installed, below which the annulus was 

backfilled with arisings.  A gas tap was fitted to the top of the pipe and a protective stopcock 

cover was concreted in place at ground level above the installation. 

 

Window Sample Borehole 

Borehole WS2, sunk to a depth of 10.45m by a dismantleable window sampling 

rig capable of accessing the rear garden using the narrow side pathway and gates.    

The borehole was formed by a hydraulically operated super heavy dynamic 

probing rig.  The window sampling equipment consisted of drive-in sample tubes of specially 

constructed and strengthened steel, lined with a plastic core-liner.  The barrels were initially of 

87mm internal diameter and were reduced in diameter with successive barrels with increasing 

depth.  Upon extraction, a continuous ‘undisturbed’ profile of the soil was obtained within the 
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plastic liners.  The plastic liners were subsequently split by a geotechnical engineer who sub-

sampled them, conducted hand shear vane or pocket penetrometer tests, with the remaining 

samples re-sealed within the plastic liners. 

Standard penetration tests (SPT) were undertaken between liners at approximately 

1.00m intervals in order to give an indication of the in-situ strength of the material.  The test was 

made by driving a 50mm diameter split spoon sampler attachment into the soil at the base of the 

borehole by means of an automatic trip hammer weighing 63.50kg falling freely through 750mm.  

The penetration resistance was determined as the distance driven for 50 blows into the soil ahead 

of the borehole. 

On completion of borehole WS2 a 50mm diameter gas and groundwater 

monitoring standpipe was installed to 5.00m depth, where a 1.00m thick bentonite seal had been 

placed to 6.00m.  The pipe was perforated to within 1.00m of ground level and the annulus 

backfilled with pea gravel.  A bentonite seal was placed from ground surface to 1.00m depth and 

a gas tap fitted.  A protective stopcock cover was concreted in place at ground level above the 

installation. 

 

Return Monitoring Visits 

Return visits were made to monitor the gas and groundwater levels within the 

installations on 27th October and 24th November 2011.  The results are provided following the 

borehole records.  The gas concentrations were measured using a Gaslog GFM430 instrument. 

During the first visit a groundwater sample was taken from the installation in WS2 

and sealed in glassware.  Groundwater was not extracted from the small diameter installation in 

BH1. 
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LABORATORY WORK 

 

 The samples were inspected in the laboratory and assessments of the soil 

characteristics have been taken into account during preparation of the borehole records.  The soil 

descriptions have been made in accordance with BS5930:1999 including amendment No.2 

(2010).  Geotechnical laboratory testing was scheduled, approved by Geotechnical Consulting 

Group, and tested in accordance with BS1377:1990. 

The moisture contents of selected soil samples were determined.  The results have 

been plotted against depth in Figure 2. 

The particle density of selected samples was determined using a pynknometer. 

The index properties of selected soil samples were determined as a guide to soil 

classification and behaviour.  The liquid limit was determined by a cone penetrometer. 

Test specimens were prepared at full diameter from selected undisturbed samples. 

Immediate undrained triaxial compression tests were undertaken on the samples under a single 

confining cell pressure.  The moisture content and bulk density of each specimen was also 

determined.  The values of apparent shear strength have been plotted together with the hand shear 

vane test results from WS2, against depth in Figure 3. 

Selected samples of soil and groundwater were analysed to determine the 

concentration of soluble sulphates.  The pH values were also determined.  The acid soluble 

sulphate content and total sulphur concentrations of selected samples of clay were determined.  

The chloride and nitrate contents of a sample of groundwater were also determined. 

 An indication of the settlement characteristics of selected undisturbed samples of 

London Clay was obtained from the consolidation apparatus or oedometer.  Each test was 

performed on a 75mm diameter specimen, approximately 19mm thick, contained in a steel ring.  

The specimen was saturated and the swelling pressure balanced prior to applying a constant load 

with drainage at both ends.  When primary compression was complete, the load was increased 

and this repeated for three increments of load.  The sample was then unloaded.  The rate and total 

amount of consolidation were continually monitored using a computer controlled E.L.E. 
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Datasystem 7 Unit.  The result was plotted and analysed by the computer for each increment of 

load to obtain the coefficients of compressibility (mv), and of consolidation (cv), which govern 

the amount and rate of settlement, respectively. 

Chemical analysis of three soil samples recovered from the exploratory holes was 

undertaken, by an independent laboratory, primarily for characterisation purposes.  The samples 

were tested for a suite encompassing a wide range of potential contaminants outlined by the 

Environment Agency (EA) and National House Building Council (NHBC) document R&D 66; 

2008 ‘Guidance for the Safe Development of Housing on Land Affected by Contamination’.  In 

addition, the percentage Soil Organic Matter (SOM) and hexavalent chromium content of the 

samples was also determined. 

A sample of made ground was tested for the full Waste Acceptance Criteria 

(WAC) CEN leachate tests. 
GROUND ENGINEERING LIMITED 
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