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Executive summary 
This executive summary contains an overview of the key findings and conclusions.  No reliance should be placed on any part of the executive summary 
until the whole of the report has been read.  Other sections of the report may contain information that puts into context the findings that are 
summarised in the executive summary. 

 
Brief 
This report describes the findings of a site investigation carried out by Geotechnical and 
Environmental Associates Limited (GEA) on the instructions of Mr Pierre Guenin, with respect to 
the redevelopment of the site through the refurbishment of the existing basement. Extensions to 
the rear of the property are also proposed at ground floor and 1st floor levels.  The purpose of the 
investigation has been to research the history of the site with respect to possible contaminative 
uses, to determine the ground conditions, provide an indication of the presence of contamination 
and to provide information to assist with the design of retaining walls and foundations.  The report 
also includes information required to comply with London Borough of Camden Planning Guidance, 
relating to the requirement for a Basement Impact Assessment (BIA). 
 
It should be noted that this report is a revision following an amendment to the proposed 
redevelopment. The current proposals do not include any excavations associated the basement, 
which will simply be refurbished to include the existing vaults space at the rear of the existing 
basement into the usable basement space.  
 
Site history 
The earliest map studied, dated 1873, shows the site to have been occupied by the existing house 
fronting onto Spencer Rise to the south. The map also shows the existing road network to have 
been partially completed, along with some houses fronting onto the roads. A railway line labelled 
‘Tottenham & Hampstead Junction RY’ is shown within a cutting around 80 m to the south and a 
reservoir is shown 200 m to the north of the site. By 1896, the maps shows the surrounding area 
had been further developed into its existing configuration with the road network and many of the 
existing buildings having been constructed. A laundry labelled ‘Imperial Laundry’ was located 130 m 
south of the site. By 1915, the laundry had been demolished, a miniature rifle range had been 
established around 120 m to the southwest of the site and an electric generating station had been 
established 180 m to the southwest of the site. The rifle range was redeveloped into an allotment 
gardens by the time of the next map studied, dated 1936, and the former electric generating station 
is labelled as an iron strip and bar works on this map. At some time between 1936 and 1946, the 
allotment gardens were replaced with the existing apartment blocks and by 1962, the Acland 
Burghley School had been constructed in its existing position, around 80 m south of the site, 
spanning over the railway line. By 1975, the iron strip and bar work and surrounding land located 
to the southwest of the site had been redeveloped with the existing residential buildings and the 
site and surrounding area have since remained essentially unchanged.  
 

Ground conditions 
The investigation has generally confirmed the expected ground conditions in that, beneath a 
nominal thickness of made ground, the London Clay Formation is present. The made ground 
typically comprised dark brown slightly clayey sand with gravel and occasional brick fragments 
extending to a depth of 0.30 m in Borehole No 2 and 0.40 m in Borehole No 3. In Borehole No 2, 
the initial horizon of made ground was underlain by a layer of dark brown sandy clay with occasional 
gravel and abundant brick fragments, which extended to a depth of 0.63 m below ground level. 
Borehole No 1, advanced from existing basement level, did not encounter made ground, with the 
concrete slab cast directly onto natural soils. The London Clay typically comprised firm becoming 
stiff fissured brown clay with bluish grey veins and occasional selenite crystals, extending to the full 
depth of the investigation, of 5.00 m below ground level and 3.70 m below existing basement level.  
The initial 1.00 m thickness of the London Clay in Borehole No 3 also contained roots and rootlets 
and was noted to be stiff from the base of the made ground. It is thought that this could represent 
some minor desiccation of the clay soils to a maximum depth of 1.40 m, below which no roots or 
rootlets were found within the borehole. No clear evidence of significant desiccation was observed 
during the investigation within any of the boreholes, and this has been confirmed by the laboratory 
testing. Groundwater was not encountered during drilling and the standpipe installed in Borehole 
No 3 was found to be dry during a single monitoring visit carried out to date.  
 
Contamination testing has indicated elevated concentrations of lead within both of the samples 
tested as well as elevated concentrations of benzo(a)pyrene, Naphthalene, benzo(a)anthracene, 
benzo(b)fluoranthene and dibenz(a,h)anthracene within one of the samples.  
 
Recommendations 
The use of spread foundations is considered feasible for the new extension at ground floor level. 
Moderate width strip footings may be designed to apply a net allowable bearing pressure of 
100 kN/m2 at a depth of 1.50 m below ground floor level. Foundations will need to be deepened in 
the vicinity of existing and proposed trees and National House Building Council (NHBC) guidelines 
should be followed in this respect.     
 
Basement Impact Assessment 
As no excavation is proposed as part of the development, the project will not impact adjacent 
structures or the existing groundwater flow regime.   
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Part 1: Investigation Report 
This section of the report details the objectives of the investigation, the work that has been carried out to meet 
these objectives and the results of the investigation.  Interpretation of the findings is presented in Part 2. 

 
1.0 Introduction 

 
Geotechnical and Environmental Associates Limited (GEA) has been commissioned by Mr. 
Pierre Guenin to carry out a desk study and ground investigation at 31 Spencer Rise, 
London, NW5 1AR. Design4Structures are the consulting structural engineers for the 
development. 
 
This report also forms part of a Basement Impact Assessment (BIA), which has been carried 
out in accordance with guidelines from the London Borough of Camden (LBC) in support of 
a planning application. 
 
It should be noted that this report is a revision following an amendment to the proposed 
redevelopment. The current proposals do not include any excavations associated the 
basement, which will simply be refurbished to include the existing vaults space at the rear 
of the existing basement into the usable basement space.  
 

1.1 Proposed Development 
 
We understand that the proposed redevelopment of the site comprises the refurbishment 
of the existing basement to incorporate of the existing vaults at the rear of the property 
into the usable basement space. In addition, extensions to the rear of the property are 
proposed at ground floor and 1st floor levels. 
 
This report is specific to the proposed development and the advice herein should be 
reviewed if the development proposals are amended. 
 

1.2 Purpose of Work 
 
 The principal technical objectives of the work carried out were as follows: 
  

 to check the history of the site with respect to previous contaminative uses; 
 

 to provide an assessment of the risk of encountering unexploded ordnance (UXO); 
 

 to determine the ground conditions and their engineering properties; 
 

 to use the above information to provide recommendations for new shallow 
foundations and retaining walls; 

 
 to provide an indication of the degree of soil contamination present; 

 
 to assess the risk that any such contamination may pose to the proposed 

development, its users or the wider environment; 
 
 to assess the impact of the basement construction and the associated ground 

movements on the surrounding environment and nearby structures.   
 

1.3 Scope of Work 
 
 In order to meet the above objectives, a desk study was carried out, followed by a ground 

investigation.  The desk study comprised: 
 

 a review of historical Ordnance Survey (OS) maps and environmental searches 
sourced from the Envirocheck database; 

 
 a review of readily available geology maps;  
 
 commissioning and review of a Preliminary UXO Risk Assessment; and 

 
 a walkover survey of the site carried out in conjunction with the fieldwork. 

 
In the light of this desk study an intrusive ground investigation was carried out which 
comprised, in summary, the following activities: 
 

 three window sampler boreholes advanced to depths of between 3.70 m and 5.00 m; 
 

 two hand excavated trial pit advanced to depths of 0.14 m and 1.30 m to confirm the 
configuration of the existing foundations; 

 
 the installation of two groundwater monitoring standpipes, and a subsequent 

programme of two monitoring visits;  
 

 testing of selected soil samples for contamination and geotechnical purposes; and 
 

 provision of a report presenting and interpreting the above data, together with our 
advice and recommendations with respect to the proposed development. 
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 This report includes a contaminated land assessment which has been undertaken by a 
suitably qualified and competent professional in accordance with the methodology 
presented by the Environment Agency in their Land contamination risk assessment (LCRM)1 
Updated 12 June 2025.  This involves identifying, making decisions on, and taking 
appropriate action to deal with, land contamination in a way that is consistent with 
government policies and legislation within the United Kingdom.  Risk management is 
divided into three stages; Risk Assessment, Options Appraisal and Remediation, and each 
stage comprises three tiers.  The Risk Assessment stage includes preliminary risk 
assessment (PRA), generic quantitative risk assessment (GQRA) and detailed quantitative 
risk assessment (DQRA) and this report includes the PRA and GQRA. 

 
 The exploratory methods adopted in this investigation have been selected on the basis of 

the constraints of the site including but not limited to access and space limitations, together 
with any budgetary or timing constraints.  Where it has not been possible to reasonably use 
an EC7 compliant investigation technique a practical alternative has been adopted to obtain 
indicative soil parameters and any interpretation is based upon engineering experience, 
local precedent where applicable and relevant published information. 

 
1.3.1 Basement Impact Assessment 
 The work carried out includes a Hydrological and Hydrogeological Assessment and Land 

Stability Assessment (also referred to as Slope Stability Assessment).  These assessments 
form part of the BIA procedure specified in the London Borough of Camden (LBC) Planning 
Guidance CPG2 and their Guidance for Subterranean Development3 prepared by Arup (the 
“Arup report”) in accordance with Policy A5 of the Camden Local Plan 2017. The aim of the 
work is to provide information on surface water, groundwater and land stability and in 
particular to assess whether the development will affect neighbouring properties or 
groundwater movements and whether any identified impacts can be appropriately 
mitigated by the design of the development. 

 

 
1  https://www.gov.uk/government/publications/land-contamination-risk-management-lcrm 
2  London Borough of Camden Planning Guidance CPG (January 2021) Basements  

1.3.2 Qualifications 
 The land stability element of the Basement Impact Assessment (BIA) has been carried out 

by Martin Cooper, a BEng in Civil Engineering, a chartered engineer (CEng), member of the 
Institution of Civil Engineers (MICE), and Fellow of the Geological Society (FGS) who has 
over 20 years’ specialist experience in ground engineering. The subterranean 
(groundwater) flow assessment has been carried out by John Evans, MSc in Hydrogeology, 
Chartered Geologist (CGeol) and Fellow of the Geological Society of London (FGS). The 
surface water and flooding assessment has been carried out by Rupert Evans, a hydrologist 
with more than ten years consultancy experience in flood risk assessment, surface water 
drainage schemes and hydrology / hydraulic modelling. Rupert Evans is a Chartered 
Environmentalist, Chartered Water and Environmental Manager and a Member of CIWEM. 

 
 The assessments have been made in conjunction with Steve Branch, a BSc in Engineering 

Geology and Geotechnics, MSc in Geotechnical Engineering, a Chartered Geologist (CGeol) 
and Fellow of the Geological Society (FGS) with some 30 years’ experience in geotechnical 
engineering and engineering geology.  

 
 All assessors meet the qualification requirements of the Council guidance. 
 
 

3  Ove Arup & Partners (2010) Camden geological, hydrogeological and hydrological study.  Guidance for Subterranean Development.  
For London Borough of Camden November 2010 
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2.0 The Site 
 
2.1 Site Description 
 
 The site is located in the London Borough of Camden, approximately 300 m northwest of 

Tufnell Park London Underground station and 750 m east of Gospel Oak London 
Overground station.  It fronts onto Spencer Rise to the south and is bound by similar 
residential properties to the east and west, and by a two storey house with rear garden, 
fronting onto Chetwynd Road to the north.  The site may be additionally located by National 
Grid Reference TQ 28930 86022 and is shown on the map extract below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A walkover of the site was carried out by a geotechnical engineer from GEA at the time of 
the fieldwork. The site is rectangular in shape and measures approximately 5 m east-west 
by 25 m north-south.  It is occupied by a two-storey mid-terrace house with a single level 
semi-basement. The ground level of the house is constructed approximately 1m above 
street level, with the basement level extending approximately 1.50 m below street level. 

There is a front garden area which comprise the entrance steps to the house in the east 
and a small area of soft landscaping populated by bushes in the west. This area slopes down 
towards the house, where the retaining wall for a lightwell to the basement level was 
observed to be collapsing towards the house. The rear garden comprised an essentially 
level area of lawn with overgrown planted beds to the rear of the site. The southern section 
of the garden is known to be underlain by partially infilled vaults which extend to basement 
level and is covered in asphalt at ground level.   
 

2.2 Site History 
 
 The site history has been researched by reference to internet sources and historical 

Ordnance Survey (OS) maps obtained from the Envirocheck database. 
 
 The earliest map studied, dated 1873, shows the site to have been occupied by the existing 

house fronting onto Spencer Rise to the south. The map also shows the existing road 
network to have been partially completed, along with some houses fronting onto the roads. 
A railway line labelled ‘Tottenham & Hampstead Junction RY’ is shown within a cutting 
around 80 to the south and a reservoir is shown 200 m to the north of the site.  

 
 By the time of the next map studied, dated 1896, the surrounding area had been further 

developed into its existing configuration with the road network and many of the existing 
building having been constructed. A laundry labelled ‘Imperial Laundry’ is shown on the 
map, located 130 m south of the site.  

 
 By 1915, the laundry had been demolished, a miniature rifle range had been established 

around 120 m to the southwest of the site and an electric generating station had been 
established 180 m to the southwest of the site. The rifle range was redeveloped into an 
allotment gardens by the time of the next map studied, dated 1936, and the former electric 
generating station is labelled as an iron strip and bar works on this map.  

 
At some time between 1936 and 1946, the allotment gardens were replaced with the 
existing apartment blocks and by 1962, the Acland Burghley School had been constructed 
in its existing position, around 80 m south of the site, spanning over the railway line.   

 
 By 1975, the iron strip and bar work and surrounding land located to the southwest of the 

site had been redeveloped with the existing residential buildings and the site and 
surrounding area have since remained essentially unchanged.  
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2.3 Other Information 
 
 A search of public registers and databases has been made via the Envirocheck database and 

relevant extracts from the search are appended.  Full results of the search can be provided 
if required. 

 
 The Envirocheck report has indicated no landfill sites located within 1 km of the site and 

additionally, no waste management or waste transfer sites are located within 500 m of the 
site and no areas of potentially infilled land or water within 250 m of the site. 

 
  No pollution incidents to controlled waters have been recorded within 750 m of the site. 
 
 The site is not within an area shown by the Environment Agency to be at risk from flooding 

from rivers or the sea, of from surface water, and does not lie within any known areas of 
sensitive land use. 

 
 Reference to records compiled by the Health Protection Agency (formerly the National 

Radiological Protection Board) indicates that the site falls within an area where less than 
1% of homes are affected by radon emissions and therefore radon protective measures will 
not be necessary. 

 
2.4 Preliminary UXO Risk Assessment 
 
 A Preliminary UXO Risk Assessment has been completed by 1st Line Defence (report ref 

PA22851-00, dated 15th August, 2025), and the report is included in the appendix.  The risk 
assessment has been carried out in accordance with the guidelines provided by CIRIA4, 
which state that the likelihood of encountering and detonating UXO below a site should be 
assessed along with establishing the consequences that may arise.  The first phase 
comprises a preliminary risk assessment, which should be undertaken at an early stage of 
the development planning.  If such an assessment identifies a high level of risk then a 
detailed risk assessment should be carried out by a UXO specialist, which will identify an 
appropriate course of action with regard to risk mitigation. 

 
 The report indicates that, during World War II (WWII), the site was located within the 

Metropolitan Borough of St Pancras, which sustained a very high density of bombing.  No 
evidence of the site sustaining bomb damage has been found and the closest recorded 
bomb strikes were located around 30 m north and southeast of the site. The site is recorded 

 
4  CIRIA C681 (2009)  Unexploded ordnance (UXO) A guide for the construction industry 

as having received ‘blast damage, minor in nature’ on LCC bomb damage mapping which is 
considered likely to have been caused by the bomb strike 30 m to the southeast. It is 
considered likely that the properties would have remained occupied and subject to regular 
post-raid checks for signs of UXO and therefore a minimal risk of encountering unexploded 
ordnance has been identified for the site and no further action is recommended in this 
respect. 

 
2.5 Geology 
 
 The British Geological Survey (BGS) map of the area indicates that the site is underlain by 

the London Clay Formation. 
 

A previous GEA investigation, carried out approximately 15 m to the southeast of the site, 
encountered a moderate thickness of made ground over London Clay, which extended to 
the maximum depth investigated, of 15.00 m (38.46 m OD). The made ground typically 
comprised greyish brown sandy gravelly clay with variable amounts of extraneous material 
to depths of between 0.50 m (51.50 m OD) and 1.30 m (50.15 m OD). The London Clay 
initially consisted of firm becoming stiff then very stiff medium becoming high strength 
fissured brown mottled orange-brown and grey silty slightly sandy clay to a depth of 
10.00 m (43.46 m OD) over very stiff high strength fissured grey silty clay which extends to 
the full depth of the investigation of 15.00 m (38.46 m OD).  

 
2.6 Hydrology and Hydrogeology 
 
 The London Clay Formation is classified as an Unproductive Stratum, referring to rock layers 

or drift deposits with low permeability that have negligible significance for water supply or 
river base flow. The London Clay cannot support a water table or effectively transmit 
groundwater flow because of its low permeability and cohesive nature. The permeability 
will be predominantly secondary, through fissures in the clay.  Published data indicates the 
horizontal permeability of the London Clay to generally range between 1 x 10-11 m/s and 
1 x 10-9 m/s. 

 
 The nearest surface water feature is a drainage ditch located 128 m to the south of the site.  
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 Historically5, a tributary of the Fleet, one of London’s “lost rivers”, flowed in a southerly 
direction parallel to York Rise, approximately 140 m to the west of the site.   

 
 During the nearby previous GEA investigation groundwater was not encountered during 

drilling and suspected perched water was measured within the standpipes installed during 
subsequent monitoring visits at depths of between 1.09 m and 4.06 m.   

 
 The site is largely covered by the existing building and hardstanding and therefore 

infiltration of rain water into the ground beneath the site is limited such that the majority 
of surface runoff is likely to drain into combined sewers in the road. 

 
2.7 Preliminary Risk Assessment 
 
 Part IIA of the Environmental Protection Act 1990, which was inserted into that Act by 

Section 57 of the Environment Act 1995, provides the main regulatory regime for the 
identification and remediation of contaminated land.  The determination of contaminated 
sites is based on a “suitable for use” approach which involves managing the risks posed by 
contaminated land by making risk-based decisions.  This risk assessment is carried out on 
the basis of a source-pathway-receptor approach. 

 
2.7.1  Source 
 The desk study findings indicate that the site does not have a potentially contaminative 

history as it has apparently been developed with the existing house since prior to 1873.  
Additionally, no potentially contaminative sites have been identified within 100 m of the 
site and no sources of ground gas have been identified within 250  m of the site 

 
2.7.2 Receptor 
 The proposed redevelopment of the building for continued residential purposes will result 

in the end users representing relatively high sensitivity receptors. Shallow groundwater is 
considered a sensitive receptor, as are adjacent sites and the principal aquifer at depth.  
Buried services are likely to come into contact with any contaminants present within the 
soils through which they pass and site workers are potential receptors during construction 
or maintenance works.   

 

 
5  Barton, N, & Meyers, S (2016) The Lost Rivers of London (revised and extended edition with colour maps).  

Historical Publications Ltd. 

2.7.3 Pathway 
 The negligible permeability of the London Clay Formation will restrict the migration of 

contaminated groundwater through the shallow soils to surrounding sites, although a 
limited pathway may be present with groundwater flowing through any made ground 
present above the London Clay.  The presence of negligibly permeable London Clay will 
limit the potential for groundwater percolation into the underlying chalk, and thus a 
pathway is not considered likely to exist to the major aquifer.  Within the site, end users 
will be isolated from direct contact with any contaminants present within the made ground 
by the presence of the buildings and the extent of the hardstanding. Only in proposed areas 
of soft landscaping could end users come into direct contact with potentially contaminated 
soil.  Buried services may be exposed to any contaminants present within the soil through 
direct contact and site workers will come into contact with the soils during construction 
works.  There is thus considered to be a low potential for a contaminant pathway to be 
present between any potential contaminant source and a target for the particular 
contaminant.   

 
2.7.4 Preliminary Risk Appraisal 
 On the basis of the above it is considered that there is a LOW risk of there being a significant 

contaminant linkage at this site which would result in a requirement for major remediation 
work.   

 
 As there is no potential source of ground gas within 250 m of the site, there is considered 

to be a very low risk of ground gas affecting the site.  
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3.0 Screening 
 
 The Camden planning guidance suggests that any development proposal that includes a 

basement should be screened to determine whether or not a full BIA is required. 
 
3.1 Screening Assessment 

 
A number of screening tools are included in the Arup document and for the purposes of 
this report reference has been made to Appendices E1, E2 and E3 which include a series of 
questions within screening flowcharts for surface flow and flooding, subterranean 
(groundwater) flow and land stability. The flowchart questions and responses to these 
questions are tabulated below. 
 

3.1.1 Subterranean (groundwater) Screening Assessment  
 

Question Response for 31 Spencer Rise 

1a. Is the site located directly above an aquifer? No. The site is underlain by the London Clay which is 
designated as Unproductive Strata by the Environment 
Agency and cannot store and transmit water in 
sufficient quantities to support groundwater 
abstractions or watercourses. 

1b. Will the proposed basement extend beneath the 
water table surface? 

No. No excavations are proposed. 

2. Is the site within 100 m of a watercourse, well (used/ 
disused) or potential spring line? 

No. There are no surface water features within 100 m 
of the site. 

3. Is the site within the catchment of the pond chains 
on Hampstead Heath? 

No. Topographical maps acquired as part of the desk 
study and Figures 12 and 14 of the Arup report confirms 
that the site is not located within this catchment area. 

4. Will the proposed basement development result in a 
change in the proportion of hard surfaced / paved 
areas? 

No. The basement refurbishment will not change the 
proportion of hard and soft landscaping at the site.  

5. As part of the site drainage, will more surface water 
(e.g. rainfall and run-off) than at present be discharged 
to the ground (e.g. via soakaways and/or SUDS)? 

No. The use of SUDs drainage is not feasible at the site 
due to the negligible permeability of the London Clay 
Formation and any infiltration of surface waters that 
occurs will be negligible. Therefore the amount of 
surface water discharging into the ground will remain 
unchanged.  

6. Is the lowest point of the proposed excavation 
(allowing for any drainage and foundation space under 

No. No excavations are proposed. 

Question Response for 31 Spencer Rise 

the basement floor) close to or lower than, the mean 
water level in any local pond or spring line? 

 
 The above assessment has not identified any potential issues that need to be assessed with 

respect to the proposed basement development. 
 

3.1.2 Stability Screening Assessment  
 

Question Response for 31 Spencer Rise 

1. Does the existing site include slopes, natural or 
manmade, greater than 7°? 

No, as indicated on the Slope Angle Map Fig 16 of the 
Arup report. 

2. Will the proposed re-profiling of landscaping at the 
site change slopes at the property boundary to more 
than 7°? 

No. The site is not to be significantly re-profiled as part 
of the development. 

3. Does the development neighbour land, including 
railway cuttings and the like, with a slope greater than 
7°? 

No. As indicated on the Slope Angle Map Fig 16 of the 
Arup report. 

4. Is the site within a wider hillside setting in which the 
general slope is greater than 7°? 

No.  As observed on site and as indicated on the Slope 
Angle Map Fig 16 of the Arup report. 

5. Is the London Clay the shallowest strata at the site? Yes. As indicated on the geological map and Figures 3, 5 
and 8 of the Arup report.  

6. Will any trees be felled as part of the proposed 
development and / or are any works proposed within 
any tree protection zones where trees are to be 
retained? 

No. No trees are to be felled as part of the proposed 
development.  

7. Is there a history of seasonal shrink-swell subsidence 
in the local area and / or evidence of such effects at the 
site? 

Yes. The area is prone to these effects as a result of the 
presence of shrinkable London Clay. 

8. Is the site within 100 m of a watercourse or potential 
spring line? 

No. The are no surface water features or lost rivers 
within 100 m of the site.  

9. Is the site within an area of previously worked 
ground? 

No. The geological map of the area and Figures 3, 4 and 
8 of the Arup report do not indicate any worked ground. 

10a. Is the site within an aquifer? No. The site is underlain by the London Clay which is 
designated as Unproductive Strata by the Environment 
Agency and cannot store and transmit usable amounts 
of water.   
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Question Response for 31 Spencer Rise 

10b. Will the proposed basement extend beneath the 
water table such that dewatering may be required 
during construction? 

No. No excavations are proposed. 

11. Is the site within 50 m of Hampstead Heath ponds? No. The Hampstead Heath ponds are located roughly 1 
km to the northwest of the site. 

12. Is the site within 5 m of a highway or pedestrian 
right of way? 

Yes. The site fronts on to Spencer Rise to the south. 

13. Will the proposed basement significantly increase 
the differential depth of foundations relative to 
neighbouring properties? 

No. No excavations are proposed. 

14. Is the site over (or within the exclusion zone of) any 
tunnels, e.g. railway lines? 

No. An online search for London Underground Tunnels 
and railway tunnels did not indicate any in the proximity 
of the site. This is confirmed with reference to Figure 18 
of the ARUP report. 

 
The above assessment has identified the following potential issues that need to be 
assessed: 
 
Q5 The London Clay is the shallowest strata beneath the site. 
Q7 The site is in an area likely to be affected by seasonal shrink-swell. 
Q12 The site is located within 5 m of a public highway. 

 

3.1.3 Surface Flow and Flooding Screening Assessment  
 

Question Response for 31 Spencer Rise 

1. Is the site within the catchment of the pond chains 
on Hampstead Heath? 

No.  Figure 14 of Arup report confirms that the site is 
not located within this catchment area.  

2. As part of the proposed site drainage, will surface 
water flows (e.g. volume of rainfall and peak run-off) be 
materially changed from the existing route? 

No. The development will not alter the existing extents 
of the basement such that surface water will remain 
unaffected. 

3. Will the proposed basement development result in a 
change in the proportion of hard surfaced / paved 
areas? 

No. The basement refurbishment will not change the 
proportion of hard and soft landscaping at the site. 

4. Will the proposed basement development result in 
changes to the profile of the inflows (instantaneous and 
long term) of surface water being received by adjacent 
properties or downstream watercourses? 

No. The development will not alter the existing extents 
of the basement such that surface water will remain 
unaffected. 

5. Will the proposed basement result in changes to the 
quality of surface water being received by adjacent 
properties or downstream watercourses? 

No. The proposed basement is very unlikely to result in 
any changes to the quality of surface water being 
received by adjacent properties or downstream 
watercourses as the surface water drainage regime will 
be unchanged and the land uses will remain the same. 

6. Is the site in an area identified to have surface water 
flood risk according to either the Local Flood Risk 
Management Strategy or the Strategic Flood Risk 
Assessment or is it at risk of flooding, for example 
because the proposed basement is below the static 
water level of nearby surface water feature? 

Yes.   
  
The Camden Flood Risk Management Strategy dated 
2013, together with Figures 3iii, 4e, 5a and 5b of the 
SFRA dated 2014, and Environment Agency online flood 
maps show that the site has a very low flooding risk from 
sewers, reservoirs (and other artificial sources), 
groundwater and fluvial/tidal watercourses.  
  
The DEFRA Risk of flooding from surface water (RoFSW) 
map (updated on 28th January 2025) shows that the 
site has a very low risk from surface water during 
present day events, and a Low risk during climate 
change events.  
  
In accordance with paragraph 6.13 of the CPG, a 
positive pumped device will be installed in the basement 
in order to further protect the site from sewer flooding. 

 
The above assessment has identified the following potential issues that need to be 
assessed: 
 
Q6 The site is identified to have surface water flood risk. 
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4.0 Scoping and Site Investigation 
 
 The purpose of scoping is to assess in more detail the factors to be investigated in the 

impact assessment. Potential impacts are assessed for each of the identified potential 
impact factors. 

 
4.1 Potential Impacts 
 
 The following potential impacts have been identified by the screening process. 
 

Potential Impact Consequence 

London Clay is the shallowest stratum at the site. The London Clay is prone to seasonal shrink-swell 
(subsidence and heave). 

Seasonal shrink-swell can result in foundation 
movements. 

Multiple potential impacts depending on the specific 
setting of the basement development.  

The site is within 5 m of Spenser Rise. No excavations are proposed and therefore the 
development will not pose a risk of generating ground 
movements that could impact the public footpath and 
roadway and any associated services buried beneath. 

The site is in an area identified to have a risk of surface 
water flooding. 

Flooding of the basement level from surface water 
flooding.  A flood risk assessment is required. 

 
 These potential impacts have been investigated through the site investigation, as detailed 

in Section 13.0. 
 
4.2 Exploratory Work 
 
 In order to meet the objectives described in Section 1.2, a series of three hand held window 

sampler boreholes was advanced to depths of between 3.70 m and of 5.00 m.  Additionally, 
two trial pits were hand excavated to a depths 0.14 m of 1.30 m to provide access to the 
existing foundations of the basement and the eastern garden wall.   

 
 Two groundwater monitoring standpipes have been installed to depths of 3.70 m and 

5.70 m to facilitate groundwater monitoring, which has been carried out on a single 
occasion to date, approximately two weeks after installation.   

 

 During boring, disturbed samples were obtained from the boreholes for subsequent 
laboratory examination and testing.  Standard Penetration Tests (SPTs) were carried out at 
regular intervals to provide additional quantitative data on the strength of soils 
encountered.   A selection of the samples recovered from the boreholes was submitted to 
a soil mechanics laboratory for a programme of geotechnical testing and an analytical 
laboratory for a programme of contamination testing.   

 
 All of the above work was carried out under the supervision of a geotechnical engineer from 

GEA.  The borehole and trial pit records are appended, together with a site plan indicating 
the exploratory positions.   

 
4.3 Sampling Strategy 
 
 The trial pit and borehole locations were positioned by GEA with respect to the 

development proposals at the time of the investigation.   
 
 Two samples of the made ground has been tested for the presence of contamination.  The 

analytical suite of testing was selected to identify a range of typical industrial contaminants 
for the purposes of general coverage.  The analytical suite for the soil included a range of 
metals, total petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAH), total 
cyanide and monohydric phenols.  Selected samples were also screened for the presence 
of asbestos.  The analyses were carried out at an MCERTs accredited laboratory with the 
majority of the testing suite accredited to MCERTS standards.  A summary of the MCERTs 
accreditation and test methods are included with the attached results and further details 
are available upon request. 
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5.0 Ground Conditions 
  
 The investigation has generally confirmed the expected ground conditions in that, beneath 

a nominal thickness of made ground, the London Clay Formation is present.   
 
5.1 Made Ground 
 

The made ground typically comprised dark brown slightly clayey sand with gravel and 
occasional brick fragments extending to a depth of 0.30 m in Borehole No 2 and 0.40 m in 
Borehole No 3. In Borehole No 2, the initial horizon of made ground was underlain by a 
layer of dark brown sandy clay with occasional gravel and abundant brick fragments, which 
extended to a depth of 0.63 m below ground level.  

 
 Borehole No 1, advanced from existing basement level, did not encounter made ground, 
with the concrete slab cast directly onto natural soils.  
 
Apart from the presence of fragments of extraneous material noted above, no other visual 
or olfactory evidence of contamination was observed during the fieldwork. Two samples of 
the made ground have however been analysed for a range of contaminants as a 
precautionary measure and the results are detailed within Section 5.4.  
 

5.2 London Clay 
 
 The London Clay typically comprised firm becoming stiff fissured brown clay with bluish grey 

veins and occasional selenite crystals, extending to the full depth of the investigation, of 
5.00 m below ground level and 3.70 m below existing basement level.  

 
 The initial 1.00 m thickness of the London Clay in Borehole No 3 also contained roots and 

rootlets and was noted to be stiff from the base of the made ground. It is thought that this 
could represent some minor desiccation of the clay soils to a maximum depth of 1.40 m, 
below which no roots or rootlets were found within the borehole. No clear evidence of 
significant desiccation was observed during the investigation within any of the boreholes, 
and no significant moisture content reductions were noted within the laboratory test 
results. 

 
 The results of plasticity index tests indicate the clay to be of high volume change potential. 
 

5.3 Groundwater 
 
 Groundwater was not encountered during drilling and the standpipe installed in Borehole 

No 3 was found to be dry during a single monitoring visit carried out to date.  
 
5.4 Soil Contamination 
  
 The table below sets out the values measured within the two samples analysed; all 

concentrations are in mg/kg unless otherwise stated. 
 

Determinant TP2 0.40 m BH3 0.30 m 

pH 7.3 7.5 

Arsenic 18 22 

Cadmium 0.4 0.8 

Chromium 49 44 

Copper 65 93 

Lead 220 2300 

Mercury 1 1.8 

Nickel 41 28 

Selenium <1.0 <1.0 

Zinc 400 560 

Total Cyanide <1.0 1.5 

Total Phenols <1.0 <1.0 

Sulphide 1.6 1.6 

Benzo(a)pyrene 0.63 14 

Naphthalene <0.05 0.19 

Benzo(a)anthracene 0.52 13 

Benzo(b)fluoranthene 0.79 17 

Dibenz(a,h)anthracene 0.1 1.5 

TPH <10 210 
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Determinant TP2 0.40 m BH3 0.30 m 

Total Organic Carbon % 1.3 2.5 

Note: Figure in bold indicates concentration in excess of risk-based soil guideline values, as discussed in Part 2 of 
this report 

 
 In addition, both of the samples were screened for the presence of asbestos and non was 

detected.   
 
5.4.1 Generic Quantitative Risk Assessment 
 The use of a risk-based approach has been adopted to provide an initial screening of the 

test results to assess the need for subsequent site-specific risk assessments.  Contaminants 
of concern are those that have values in excess of generic human health risk-based 
guideline values, which are either the CLEA6  Soil Guideline Values where available, the 
Suitable 4 Use Values7 (S4UL) produced by LQM/CIEH calculated using the CLEA UK Version 
1.078 software, or the DEFRA Category 4 Screening values9, assuming a residential end use 
with plant uptake.  The key generic assumptions for this end use are as follows: 

 
 that groundwater will not be a critical risk receptor; 

 
 that the critical receptor for human health will be young female children aged less 

than six years old; 
 

 that the exposure duration will be six years; 
 

 that the critical exposure pathways will be direct soil and indoor dust ingestion, skin 
contact with soils and dust, ingestion of soil adhered to homegrown produce, and 
inhalation of dust and vapours; and 

 
 that the building type equates to a two-storey small terraced house.   

 
It is considered that these assumptions are acceptable for this generic assessment of this 
site.  The tables of generic screening values derived by GEA and an explanation of how each 
value has been derived are included in the Appendix.   

 
6 Updated Technical Background to the CLEA Model (Science Report SC050021/SR3) Jan 2009 and Soil Guideline 

Value reports for specific contaminants; all DEFRA and Environment Agency.  
7  The LQM/CIEH S4Uls for Human Health Risk Assessment S4UL3065 November 2014 
8  Contaminated Land Exposure Assessment (CL|EA) Software Version 1.071 Environment Agency 2015 

Where contaminant concentrations are measured at concentrations below the generic 
screening value it is considered that they pose an acceptable level of risk and thus further 
consideration of these contaminant concentrations is not required.  However, where 
concentrations are measured in excess of these generic screening values there is 
considered to be a potential that they could pose an unacceptable risk and thus further 
action will be required which could include;  
 

 additional testing to zone the extent of the contaminated material and thus reduce 
the uncertainty with regard to its potential risk; 

 
 site specific risk assessment to refine the assessment criteria and allow an assessment 

to be made as to whether the concentration present would pose an unacceptable 
risk at this site; or 

 
 soil remediation or risk management to mitigate the risk posed by the contaminant 

to a degree that it poses an acceptable risk. 
 
The results of the chemical analyses have indicated elevated concentrations of lead within 
both of the samples tested as well as elevated concentrations of benzo(a)pyrene, 
Naphthalene, benzo(a)anthracene, benzo(b)fluoranthene and dibenz(a,h)anthracene 
within one of the samples.  
 

 The significance of these results is considered further in Part 2 of the report. 
 

9  CL:AIRE (2013)  Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination 
Final Project Report SP1010 and DEFRA (2014)  Development of Category 4 Screening Levels for Assessment of 
Land Affected by Contamination  Policy Companion Document SP1010  
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5.5 Existing Foundations 
 
 The findings of the trial pits are summarised in the table below.  Sketches and photographs of 

each pit are included in the Appendix. 
 

Trial Pit 
No 

Section Structure Foundation detail Bearing Stratum 

1 

A-A’ Vaults Wall 

Mass concrete strip / trench fill 
Top 0.00 m 
Base 0.14m 
Lateral projection None 

Firm fissured brown CLAY 

B-B’ Party Wall  

Mass concrete strip / trench fill 
Top 0.00 m 
Base 0.14m 
Lateral projection None 

Firm fissured brown CLAY 

2 A-A’ 
Neighbouring 
Extension 

Mass concrete strip / trench fill 
Top 0.20 m 
Base Not proved (>1.30 m) 
Lateral projection 150mm 

Firm fissured brown CLAY with bluish 
grey veins 
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Part 2: Design Basis Report 
This section of the report provides an interpretation of the findings detailed in Part 1, in the form of a ground 
model, and then provides advice and recommendations with respect to the proposed development.   

 
6.0 Ground Model  

 
It is proposed to refurbish the existing basement to incorporate the rear vaults to create 
additional usable space and extend the ground floor and first floor levels at the rear of the 
property.  The loads are not known but are anticipated to be light.   
 

 The desk study has indicated that the site has not had a potentially contaminative history, 
having been occupied by the existing house since before 1873, and on the basis of the 
fieldwork the ground conditions can be characterised as follows: 
 

 below a nominal thickness of made ground, the London Clay is present, which extends 
to the maximum depth of the investigation, of 5.00 m; 

 
 the made ground typically dark brown slightly clayey sand with gravel and occasional 

brick fragments extending to depths of between 0.30 m and 0.40 m below ground 
level and is underlain by a layer of dark brown sandy clay with occasional gravel and 
abundant brick fragments in the rear garden, which extends to a depth of 0.63 m 
below ground level; 

 
 the basement is not underlain by made ground; 
 
 the London Clay comprises firm becoming stiff fissured brown clay with bluish grey 

veins and occasional selenite crystals, extending to the full depth of the investigation, 
of 5.00 m below ground level and 3.70 m below existing basement level;  

 
 groundwater is not present beneath the site at shallow depths; and 

 
 contamination testing has revealed the presence of elevated concentrations of lead 

and a series of PAH compounds within the made ground. 

7.0 Advice & Recommendations 
 
No excavations are proposed as part of the basement refurbishment, the existing level will 
be maintained and the basement will be internally refurbished to incorporate the existing 
vault space beneath the rear garden. For the extension at ground floor level, shallow spread 
foundations bearing within the London Clay should be feasible. 
 

7.1 Spread Foundations 
 
Moderate width strip or pad foundations bearing on the firm London Clay should be placed 
at a minimum depth of 1.50 m, allowing for restricted new planting in accordance with 
Table 4 of NBHC Standards Chapter 4.2 (2023). If trees are excluded within the zone of 
influence shown in Table 4 of the NHBC guidance, the minimum depth can be reduced to 
1.00 m subject also to the further advice on new tree and shrub planting as detailed in the 
NHBC guidelines. The foundations may be designed to apply a net allowable bearing 
pressure of 100 kN/m2. This value incorporates an adequate factor of safety against bearing 
capacity failure and should ensure that settlement remains within normal tolerable limits.   
 
Foundations will need to be deepened in the vicinity of existing and proposed trees and 
National House Building Council (NHBC) guidelines should be followed in this respect.  High 
shrinkability clays should be assumed. Where trees are to be removed the required 
founding depth should be determined on the basis of the existing tree height if it is less 
than 50% of the mature height and on the basis of full mature height if the current height 
is more than 50% of the mature height. Where a tree is to be retained the final mature 
height should be adopted. Notwithstanding NHBC guidelines, all foundations should extend 
beyond the zone of desiccation. In this respect it would be prudent to have all foundation 
excavations inspected by a suitably experienced engineer. Due allowance should be made 
for future growth of the trees. 
 
The requirement for compressible material alongside foundations should be determined 
by reference to the NHBC guidelines.  If trees are to be planted in close proximity to the 
new buildings founding depths should be deepened in accordance with NHBC guidelines 
and using the mature height of the tree.  High shrinkability clay should be assumed.   
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7.3 Shallow Excavations  
 
On the basis of the borehole and trial pit findings it is considered that it will be generally 
feasible to form relatively shallow excavations terminating within the made ground and 
London Clay without the requirement for lateral support, although localised instabilities 
may occur where more granular material or groundwater is encountered. Significant 
inflows of groundwater into shallow excavations are not generally anticipated, although 
seepages may be encountered from perched water tables within the made ground, and 
such inflows should be suitably controlled by sump pumping, although this view should be 
confirmed through further monitoring and trial excavations. 
 
If deeper excavations are considered or if excavations are to remain open for prolonged 
periods it is recommended that provision be made for battered side slopes or lateral 
support.  Where personnel are required to enter excavations, a risk assessment should be 
carried out and temporary lateral support or battering of the excavation sides considered 
in order to comply with normal safety requirements. 
 

7.4 Ground Floor Slabs 
 
For the extension at ground floor level, following a proof rolling exercise and the infilling of 
any soft spots with a suitably compacted granular fill, it should be possible to adopt a lightly 
loaded ground bearing floor slab where structures are proposed outside of the zone of 
influence of existing and proposed trees. However, where trees are present, floor slabs 
should be suspended over a void to protect against future swelling of the ground if the 
nearby trees are removed.   
 

7.5 Effect of Sulphates 
 
Chemical analyses carried out on selected samples for water soluble sulphate have been 
compared with Table C2 of BRE Special Digest 1: SD1 Third Edition (2005) in order to 
determine the sulphate class and are summarised in the table below. The guidelines 
contained in the above digest should be followed in the design of foundation concrete. 

 

Stratum No of samples pH SO4 (mg/l) 
Design 

Sulphate Class ACEC Class 

Made Ground 2 7.3-7.5 27.6-35.1 DS-1 AC-1 

London Clay 2 7.2-7.5 3000-3400 DS-4 AC-3s 

assumes mobile groundwater conditions 
Subject to outstanding magnesium testing 

7.6  Contamination Risk Assessment 
 
The desk study findings indicate that the site does not have a potentially contaminative 
history as it has apparently been developed with the existing house since prior to 1873.   
The results of the chemical analyses have indicated elevated concentrations of lead within 
both of the samples tested as well as elevated concentrations of benzo(a)pyrene, 
Naphthalene, benzo(a)anthracene, benzo(b)fluoranthene and dibenz(a,h)anthracene 
within one of the samples.  
 
The exact source of the lead and PAH contamination is unknown but the made ground was 
noted as containing fragments of extraneous material and it is possible that fragments of 
such material, for example, coal or old paint fragments, could account for the elevated 
concentration.  Analysis of the proportions of specific PAH compounds indicates the 
contamination to be of pyrogenic origin, and the likely source of the PAH is considered to 
be typical made ground with ash etc. containing part burnt coal, coal tar and/or pre-war 
tarmac.  
 
As a result, the contamination is considered relatively immobile, unlikely to be in a soluble 
form and is considered to be non-volatile or of a low volatility. The contamination does not 
therefore present a significant vapour risk or a significant risk of leaching and migration 
within any perched groundwater within the made ground. As the site is underlain by the 
London Clay, which cannot support a continuous groundwater table, a risk to groundwater 
is also not identified. However, the contamination will pose a risk to site workers and end 
users in areas of soft landscaping. 
 

7.6.1 End Users 
End users will be effectively isolated from any potential contamination within the extent of 
the building and surrounding hardstanding, such that, only in proposed garden areas could 
end users conceivably come into direct contact with the contaminated soils, although this 
pathway is already in existence. 
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Consideration should be given to a cover thickness of imported subsoil and topsoil of 
600 mm in thickness for any areas of new landscaping in accordance with 
recommendations from BRE10. It is likely to be possible to reduce the final thickness of cover 
required, but this will need to be determined once final levels have been established and 
the concentrations of potential contaminants within the imported material and in the soils 
at formation level are known. 
 

7.6.2 Protection of Site Workers 
Site workers should be made aware of the potential contamination and a programme of 
working should be identified to protect workers handling any soil. The method of site 
working should be in accordance with guidelines set out by HSE11 and CIRIA12 and the 
requirements of the Local Authority Environmental Health Officer. 
 
A watching brief should be maintained during the site works and if any suspicious soil is 
encountered, it should be inspected by a suitably qualified engineer and further testing 
carried out if required. 

 

7.7 Waste Disposal 
 
Under the Waste Framework Directive, waste is classified as being either Hazardous or Non-
Hazardous and landfills receiving waste are classified as accepting hazardous or non-
hazardous wastes or the non-hazardous sub-category of inert waste in accordance with the 
Waste Directive.  Waste classification is a staged process and this investigation represents 
the preliminary sampling exercise of that process.  Once the extent and location of the 
waste has been defined, further sampling and testing may be necessary.  The results from 
this ground investigation should be used to help define the sampling plan for such further 
testing, which could include WAC leaching tests where the totals analysis indicates the soil 
to be a hazardous waste or inert waste from a contaminated site.  It should however be 
noted that the Environment Agency guidance WM313 states that landfill WAC analysis, 
specifically leaching test results, must not be used for waste classification purposes.   
 
Any spoil arising from excavations or landscaping works, which is not to be re-used in 
accordance with the CL:AIRE14 guidance, will need to be disposed of to a licensed tip. Waste 
going to landfill is subject to landfill tax at either the current standard rate of £126.15 per 
tonne (about £231.00 per m3) or at the lower rate of £4.05 per tonne (roughly £7.50 

 
  BRE (2004)  Cover systems for land regeneration.  Thickness of cover systems for contaminated land.  BRE pub 465 
11  HSE (1992) HS(G)66 Protection of workers and the general public during the development of contaminated land 

HMSO  
12 CIRIA (1996) A guide for safe working on contaminated sites. Report 132, Construction Industry. Research and 

Information Association 

per m3). However, the classifications for tax purposes and disposal purposes differ and 
currently all made ground and topsoil is taxable at the ‘standard’ rate and only naturally 
occurring soil and stones, which are accurately described as such in terms of the 2011 
Order, would qualify for the ‘lower rate’ of landfill tax. 
 
Based on the technical guidance provided by the EA it is considered likely that the soils 
encountered during this ground investigation, as represented by the chemical analyses 
carried out, would be generally classified as follows. 
 

Soil Type Waste Classification 
(Waste Code) 

WAC Testing 
Required Prior to 
Landfill Disposal? 

Current applicable rate of 
Landfill Tax 

Made ground 
Non-hazardous 
(17 05 04) No 

£126.15/tonne 
(Standard rate) 

Natural Soils 
Inert non-hazardous 
(17 05 04) 

Should not be 
required but confirm 
with receiving landfill 

£4.05 / tonne 
(Reduced rate for 
uncontaminated naturally 
occurring rocks and soils) 

 
Under the requirements of the Waste Directive all waste needs to be pre-treated prior to 
disposal.  The pre-treatment process must be physical, thermal, chemical or biological, 
including sorting.  It must change the characteristics of the waste in order to reduce its 
volume, hazardous nature, facilitate handling or enhance recovery.  The waste producer 
can carry out the treatment but they will need to provide documentation to prove that this 
has been carried out.  Alternatively, the treatment can be carried out by an approved 
contractor.  The Environment Agency has issued a position paper15  which states that in 
certain circumstances, segregation at source may be considered as pre-treatment and thus 
excavated material may not have to be treated prior to landfilling if the soils can be 
segregated onsite prior to excavation by sufficiently characterising the soils insitu prior to 
excavation.   
  

The above opinion with regard to the classification of the excavated soils is provided for 
guidance only and should be confirmed by the receiving landfill once the soils to be 
discarded have been identified.  The local waste regulation department of the Environment 
Agency (EA) should be contacted to obtain details of tips that are licensed to accept the soil 
represented by the test results.  The tips will be able to provide costs for disposing of this 
material but may require further testing. 

13  Environment Agency 2015.  Guidance on the classification and assessment of waste.  Technical Guidance WM3 
First Edition 

14  CL:AIRE March 2011.  The Definition of Waste: Development Industry Code of Practice Version 2 
15  Environment Agency 23 Oct 2007  Regulatory Position Statement Treating non-hazardous waste for landfill - 

Enforcing the new requirement  



   31 Spencer Rise, London NW5 1AR 
     Ground Investigation & Basement Impact Assessment 
   for Mr. Pierre Guenin 

 

 
Ref J25310 Page 15 
Rev 2  
20 March 2026 

Part 3: Ground Movement Analysis 
This section of the report comprises an analysis of the ground movements arising from the proposed basement 
and foundation scheme discussed in Part 2 and the information obtained from the investigation, presented in 
Part 1 of the report.   

 
8.0 Introduction 
 

The sides of an excavation will move to some extent regardless of how they are supported. 
The movement will typically be both horizontal and vertical and will be influenced by the 
engineering properties of the ground, groundwater level and flow, the efficiency of the 
various support systems employed and the efficiency or stiffness of any support structures 
used. 
  
An analysis has been carried out of the likely movements arising from the proposed 
excavation and the results of this analysis have been used to predict the effect of these 
movements on surrounding structures. 

 
8.1 Proposed Excavation 
 

The existing basement is to be refurbished to include the existing vaults at the rear of the 
property within the usable basement space. No excavations are proposed. There will be 
alterations to the loading as a result of the refurbishments and extensions to the existing 
building above ground level and these have been analysed to determine the resulting 
ground movements.  
 

 
 

9.0 Ground Movements 

 
An assessment of ground movements within and surrounding the excavation has been 
undertaken using the P-Disp computer program licensed from the OASYS suite of 
geotechnical modelling software from Arup. This program is commonly used within the 
ground engineering industry and is considered to be appropriate tools for this analysis. 
 
The P-Disp program has been used to predict the heave / settlement of the ground (vertical 
movement).  
 
For the purpose of these analyses, the corners have been defined by x and y coordinates, 
with the x-direction orientated approximately east-west, whilst the y-direction is orientated 
approximately north-south. Vertical movement is in the z-direction.  

 
The full outputs of all the analyses can be provided on request but samples of the output 
movement contour plots and the tables of movements are included within the appendix. 

 
9.1      Ground Movements – Surrounding the Basement 

 
 As no excavations are proposed as part of the development, ground movements 

surrounding the basement excavations should not occur and have therefore not been 
assessed. 

  
9.2 Ground Movements – Within the Excavation 
 
9.2.1 P-Disp Model 
 Undrained soil parameters have been used to estimate the potential short-term 

movements, which include the “immediate” or elastic movements as a result of the 
proposed change in load. Drained parameters have been used to provide an estimate of 
the total movement. 

 
 The elastic analysis requires values of soil stiffness at various levels to calculate 

displacements. Values of stiffness for the soils at this site are readily available from 
published data and a well-established method has been used to provide estimated values. 
For the purpose of this analysis, conservative relationships of Eu = 600 Cu and E’ = 450 Cu 
have been used to obtain values of Young’s modulus for the cohesive soils. 
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 The soil parameters used in this analysis are based on the findings of the ground 
investigation at the site, which have been supplemented with the results from other nearby 
GEA investigations and are summarised the table below.  

 

Stratum Base of Stratum  Eu (KN/m2) E’(KN/m2) 

Made Ground 1.00 10,000 10,000 

London Clay 72.00 33,750 to 487,500 25,312 to 365,625 

 
 The loading for the development has been provided by the consulting structural engineers 

and the change in loading varies between an unloading of 18 kN/m and a loading of 
16 kN/m2. 

 
 A rigid boundary for the analysis has been set at the base of the London Clay at a depth of 

72 m below ground level, as detailed on the nearby BGS archived borehole record 
(reference TQ28NE14, located at  grid reference 528340, 186120). 

 
9.2.2 Results 

The P-Disp analysis indicates that, by the time the development is completed less than 
1 mm of heave and settlement will occur beneath the footprint of the building.  In the long 
term, the movements will remain below 1 mm.   

 

10.0 Building Damage Assessment 

 
 As no excavations are proposed as part of the development, ground movements 

surrounding the basement excavations should not occur and have therefore not been 
assessed. 
 
 

11.0 GMA Conclusions 

 
The impacts predicted by the GMA have been limited to the movements that will occur 
below the footprint of the building on the basis of the change in loading occurring on the 
foundations due to the refurbishment works and the construction of the extension at 
ground and first floor level over the existing rear basement vaults.  
 
The basement refurbishment does not include excavations and therefore the development 
will not have an effect on the adjacent ground and surrounding structures.  
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Part 4: Basement Impact Assessment 
This section of the report evaluates the direct and indirect implications of the proposed project, based on the 
findings of the previous screening and scoping, site investigation and ground movement assessment. 
 

12.0 Introduction 

 
The screening identified a number of potential impacts. The desk study and ground 
investigation information has been used below to review the potential impacts, to assess the 
likelihood of them occurring and the scope for reasonable engineering mitigation. 

 
12.1 Potential Impacts 
 

The table below summarises the previously identified potential impacts and the additional 
information that is now available from the ground investigation in consideration of each 
impact. 
 

Potential Impact Consequence 

London Clay is the shallowest stratum at the site. The London Clay is prone to seasonal shrink-swell 
(subsidence and heave). 

Seasonal shrink-swell can result in foundation 
movements. 

Multiple potential impacts depending on the specific 
setting of the basement development. For example, the 
implications of a deepened basement/foundation 
system on neighbouring properties should be 
considered. 

The site is within 5 m of Spenser Rise. Should the design of retaining walls and foundations 
not take into account the presence of nearby 
infrastructure, it may lead to the structural damage of 
footways, highways and associated buried services. 

The site is in an area identified to have a risk of surface 
water flooding. 

A flood risk assessment should be carried out to 
determine the risk in this respect. 

 
The results of the site investigation have therefore been used below to review the remaining 
potential impacts, to assess the likelihood of them occurring and the scope for reasonable 
engineering mitigation. 
 

London Clay is the shallowest stratum / Seasonal Shrink-Swell 
 
The investigation indicated that beneath a nominal thickness of made ground, the London 
Clay is present. The London Clay has been classified as being of high volume change 
potential, which are prone to seasonal shrink-swell (settlement and heave). 
 
Shrinkable clay is present within a depth that can be affected by tree roots. Numerous trees 
are present on the site but all are located at the rear of the garden. A check should be made 
to confirm that the basement foundations are located outside of the zone of influence of 
these trees.  
 
The site is within 5 m of Spencer Rise 
 
As there is no excavation proposed as part of the development, there will be no ground 
movements produced that could impact the nearby roadway, pedestrian path or any 
services below. As a result there is no risk in this respect.  
 

12.2 BIA Conclusions 
 
A Basement Impact Assessment has been carried out following the information and 
guidance published by the London Borough of Camden.   
 
It is concluded that the proposed development is unlikely to result in any specific land or 
slope stability issues. 
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12.3 Non-Technical Summary of Evidence 
 
This section provides a short summary of the evidence acquired and used to form the 
conclusions made within the BIA. 
 

12.3.1 Screening 
The following table provides the evidence used to answer the subterranean (groundwater 
flow) screening questions. 

 

Question Evidence 

1a. Is the site located directly above an aquifer? Aquifer designation maps acquired from the 
Environment Agency as part of the desk study and 
Figures 3, 4 and 8 of the Arup report. 

1b. Will the proposed basement extend beneath the 
water table surface? 

BGS archive borehole records. 

2. Is the site within 100 m of a watercourse, well (used/ 
disused) or potential spring line? 

Topographical and historical maps acquired as part of 
the desk study, reference to the Lost Rivers of London 
and Figures 11 and 12 of the Arup report. 

3. Is the site within the catchment of the pond chains 
on Hampstead Heath? 

Figures 12 and 14 of the Arup report  

4. Will the proposed basement development result in a 
change in the proportion of hard surfaced / paved 
areas? 

A site walkover and existing plans of the site have 
confirmed the proportions of hardstanding and soft 
landscaping, which have been compared to the 
proposed drawings to determine the changes in the 
proportions. 

5. As part of the site drainage, will more surface water 
(e.g. rainfall and run-off) than at present be discharged 
to the ground (e.g. via soakaways and/or SUDS)? 

The details of the proposed development do not 
indicate the use of soakaway drainage. 

6. Is the lowest point of the proposed excavation 
(allowing for any drainage and foundation space under 
the basement floor) close to or lower than, the mean 
water level in any local pond or spring line? 

Topographical maps acquired as part of the desk study 
and Figures 11 and 12 of the Arup report. 

 

The following table provides the evidence used to answer the slope stability screening 
questions. 

 

Question Evidence 

1. Does the existing site include slopes, natural or 
manmade, greater than 7°? 

Topographical maps and Figures 16 and 17 of the Arup 
report and confirmed during a site walkover 

2. Will the proposed re-profiling of landscaping at the 
site change slopes at the property boundary to more 
than 7°? 

The details of the proposed development provided do 
not include the re-profiling of the site to create new 
slopes 

3. Does the development neighbour land, including 
railway cuttings and the like, with a slope greater than 
7°? 

Topographical maps and Figures 16 and 17 of the Arup 
report  

4. Is the site within a wider hillside setting in which the 
general slope is greater than 7°? 

5. Is the London Clay the shallowest strata at the site? Geological maps and Figures 3, 4 and 8 of the Arup 
report  

6. Will any trees be felled as part of the proposed 
development and / or are any works proposed within 
any tree protection zones where trees are to be 
retained? 

The details of the proposed development. 

7. Is there a history of seasonal shrink-swell subsidence 
in the local area and / or evidence of such effects at the 
site? 

Knowledge on the ground conditions of the area and 
reference to NHBC guidelines were used to make an 
assessment of this, in addition to a visual inspection of 
the buildings carried out during the site walkover. 

8. Is the site within 100 m of a watercourse or potential 
spring line? 

Topographical maps acquired as part of the desk study 
and Figures 11 and 12 of the Arup report  

9. Is the site within an area of previously worked 
ground? 

Geological maps and Figures 3, 4 and 8 of the Arup 
report  

10. Is the site within an aquifer? Aquifer designation maps acquired from the 
Environment Agency as part of the desk study and 
Figures 3, 4 and 8 of the Arup report. 

11. Is the site within 50 m of Hampstead Heath ponds? Topographical maps acquired as part of the desk study 
and Figures 12 and 14 of the Arup report 

12. Is the site within 5 m of a highway or pedestrian 
right of way? 

Site plans and the site walkover. 

13. Will the proposed basement significantly increase 
the differential depth of foundations relative to 
neighbouring properties? 

Camden planning portal and the site walkover 
confirmed the position of the proposed basement 
relative the neighbouring properties. 
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Question Evidence 

14. Is the site over (or within the exclusion zone of) any 
tunnels, e.g. railway lines? 

Maps and plans of infrastructure tunnels were 
reviewed. 

 
The following table provides the evidence used to answer the surface water flow and flooding 
screening questions. 

 

Question Evidence 

1. Is the site within the catchment of the pond chains 
on Hampstead Heath? 

Topographical maps acquired as part of the desk study 
and Figures 12 and 14 of the Arup report  

2. As part of the proposed site drainage, will surface 
water flows (e.g. volume of rainfall and peak run-off) 
be materially changed from the existing route? 

A site walkover confirmed the current site conditions 
and the details provided on the proposed 
development, including reference to the FRA for the 
site. 

3. Will the proposed basement development result in a 
change in the proportion of hard surfaced / paved 
areas? 

4. Will the proposed basement development result in 
changes to the profile of the inflows (instantaneous 
and long term) of surface water being received by 
adjacent properties or downstream watercourses? 

5. Will the proposed basement result in changes to the 
quantity of surface water being received by adjacent 
properties or downstream watercourses? 

6. Is the site in an area known to be at risk from surface 
water flooding such as South Hampstead, West 
Hampstead, Gospel Oak and Kings Cross, or is it at risk 
of flooding because the proposed basement is below 
the static water level of a nearby surface water 
feature? 

Flood risk maps acquired from the Environment Agency 
as part of the desk study, Figure 15 of the Arup report, 
the Camden Flood Risk Management Strategy dated 
2013 and the North London Strategic Flood Risk 
Assessment dated 2008, and reference to the site 
specific FRA. 

 
12.3.2 Scoping and Site Investigation 

The questions in the screening stage that there were answered ‘yes’, were taken forward 
to a scoping stage and the potential impacts discussed in Section 4.0 of this report, with 
reference to the possible impacts outlined in the Arup report. 

 
A ground investigation has been carried out, which has allowed an assessment of the 
potential impacts of the basement development on the various receptors identified from 
the screening and scoping stages. Principally the investigation aimed to establish the 

ground conditions, including the groundwater level, the engineering properties of the 
underlying soils to enable suitable design of the basement development and the 
configuration of existing party wall foundations. The findings of the investigation are 
discussed in Section 5.0 of this report and summarized in both Section 6.0 and the Executive 
Summary. 
 

12.3.3 Impact Assessment 
Section 13.0 of this report summarises whether, on the basis of the findings of the 
investigation, the potential impacts still need to be given consideration and identifies 
ongoing risks that will require suitable engineering mitigation. Section 7.0 of this report also 
provides recommendations for the design of the proposed development. 

 
A ground movement analysis and building damage assessment is due to be completed in 
due course and will be reported in an addendum to this report.  
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13.0 Outstanding Risks & Issues 
 

This section of the report aims to highlight areas where further work is required as a result 
of limitations on the scope of this investigation, or where issues have been identified by 
this investigation that warrant further consideration.  The scope of risks and issues 
discussed in this section is by no means exhaustive, but covers the main areas where 
additional work may be required. 
 

13.1 Site-Specific Risks 
 
This investigation has identified the presence of contamination and there may be a 
requirement for a separate remediation proposals report to be prepared to comply with 
planning requirements.  The remediation will need to be supervised and verified by a 
geoenvironmental engineer and a completion or validation report will also probably be 
required to support the planning application. 
 
If during ground works any visual or olfactory evidence of contamination is identified it is 
recommended that further investigation be carried out and that the risk assessment is 
reviewed.   
 
These areas of doubt should be drawn to the attention of prospective contractors and 
further investigation will be required or sufficient contingency should be provided to cover 
the outstanding risk.  
 

13.2 General Risks 
 
The ground is a heterogeneous natural material and variations will inevitably arise between 
the locations at which it is investigated.  This report provides an assessment of the general 
ground conditions based on the discrete points at which the ground was sampled, but there 
may be ground conditions (including soil, rock, gas and groundwater) elsewhere on site that 
have not been revealed by this investigation and therefore could not have been taken into 
account in this report.  The ground conditions should be subject to review as the 
development proceeds to ensure that any variations from the Ground Model are properly 
assessed by a suitably qualified person.   
 
The comments made regarding gas and groundwater are based on observations made 
during the period the work has been carried out.  Conditions may vary as a result of 
seasonal or other effects. 
 
Where any conclusions and recommendations contained in this report have been based 
upon information provided by others, it has been assumed that all relevant information has 
been provided by those parties and that such information is accurate. Any such information 
has not been independently verified by GEA, unless otherwise stated in the report. GEA 
accepts no liability for any inaccurate conclusions, assumptions or actions taken resulting 
from any inaccurate information supplied to GEA from others. 
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t:
t:

01923 225404
f:

01923 237404
e:

e:

Project / Site nam
e:

Sam
ples received on:

21/10/2025

Your job num
ber:

Sam
ples instructed on/

21/10/2025
Analysis started on:

Your order num
ber:

PO
-0485

Analysis com
pleted by:

30/10/2025

Report Issue N
um

ber:
1

Report issued on:
30/10/2025

Sam
ples Analysed:

Signed:

PL Head of Reporting Team
For &

 on behalf of i2 Analytical Ltd.

Standard G
eotechnical, Asbestos and Chem

ical Testing Laboratory located at: ul. Pionierów
 39, 41-711 Ruda Śląska, Poland.

Accredited tests are defined w
ithin the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sam
ple disposal tim

es, unless otherw
ise agreed w

ith the laboratory, are :
soils

- 4 w
eeks from

 reporting
leachates

- 2 w
eeks from

 reporting
w

aters
- 2 w

eeks from
 reporting

asbestos 
- 6 m

onths from
 reporting

Excel copies of reports are only valid w
hen accom

panied by this PDF certificate.
air

- once the analysis is com
plete

Anna Goc

Retention period for records and reports is m
inim

um
 6 years from

 the date of issue of the final report. 
Som

e records m
ay be kept for longer according to other legal/best practice requirem

ents.

Any assessm
ents of com

pliance w
ith specifications are based on actual analytical results w

ith no contribution from
 uncertainty of m

easurem
ent.

Application of uncertainty of m
easurem

ent w
ould provide a range w

ithin w
hich the true result lies. 

An estim
ate of m

easurem
ent uncertainty can be provided on request.
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W
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Analytical Report N
um

ber: 25-056916
Project / Site nam

e: 31 Spencer Rise, London N
W

5 1AR
Your O

rder N
o: PO

-0485

Lab Sam
ple N

um
ber

722605
722606

Sam
ple Reference

TP2
BH3

Sam
ple N

um
ber

None Supplied
None Supplied

W
ater M

atrix
N/A

N/A
Depth (m

)
0.40

0.30
Date Sam

pled
17/10/2025

17/10/2025
Tim

e Taken
None Supplied

None Supplied

Analytical Param
eter 

(Soil Analysis)

Units

Test Limit of 
detection

Test Accreditation 
Status

Stone Content
%

0.1
NONE

4.9
<

 0.1
M

oisture Content
%

0.01
NONE

23
11

Total m
ass of sam

ple received
kg

0.1
NONE

0.9
0.9

Asbestos
Asbestos in Soil Detected/Not Detected

Type
N/A

ISO 17025
Not-detected

Not-detected
Asbestos Analyst ID

N/A
N/A

N/A
JSW

JSW
Analysis com

pleted
N/A

N/A
N/A

27/10/2025
27/10/2025

G
eneral Inorganics

pH (L099)
pH Units

N/A
M

CERTS
7.3

7.5
Total Cyanide

m
g/kg

1
M

CERTS
<

 1.0
1.5

Total Sulphate as SO₄
m

g/kg
50

M
CERTS

470
1000

W
ater Soluble Sulphate as SO₄ 16hr extraction (2:1)

m
g/kg

2.5
M

CERTS
70

55
W

ater Soluble SO₄ 16hr extraction (2:1 Leachate 
Equivalent)

g/l
0.00125

M
CERTS

0.0351
0.0276

W
ater Soluble SO₄ 16hr extraction (2:1 Leachate 

Equivalent)
m

g/l
1.25

M
CERTS

35.1
27.6

Sulphide
m

g/kg
1

M
CERTS

1.6
1.6

W
ater Soluble Chloride (2:1)

m
g/kg

1
M

CERTS
13

7
Total Organic Carbon (TOC) - Autom

ated
%

0.1
M

CERTS
1.3

2.5

Total Phenols
Total Phenols (m

onohydric)
m

g/kg
1

M
CERTS

<
 1.0

<
 1.0

Speciated PAH
s

Naphthalene
m

g/kg
0.05

M
CERTS

<
 0.05

0.19
Acenaphthylene

m
g/kg

0.05
M

CERTS
<

 0.05
0.45

Acenaphthene
m

g/kg
0.05

M
CERTS

<
 0.05

0.54
Fluorene

m
g/kg

0.05
M

CERTS
<

 0.05
0.43

Phenanthrene
m

g/kg
0.05

M
CERTS

0.2
10

Anthracene
m

g/kg
0.05

M
CERTS

<
 0.05

2.1
Fluoranthene

m
g/kg

0.05
M

CERTS
0.51

26
Pyrene

m
g/kg

0.05
M

CERTS
0.46

24
Benzo(a)anthracene

m
g/kg

0.05
M

CERTS
0.52

13
Chrysene

m
g/kg

0.05
M

CERTS
0.51

13
Benzo(b)fluoranthene

m
g/kg

0.05
ISO 17025

0.79
17

Benzo(k)fluoranthene
m

g/kg
0.05

ISO 17025
0.36

6.5
Benzo(a)pyrene

m
g/kg

0.05
M

CERTS
0.63

14
Indeno(1,2,3-cd)pyrene

m
g/kg

0.05
M

CERTS
0.33

6.4
Dibenz(a,h)anthracene

m
g/kg

0.05
M

CERTS
0.1

1.5
Benzo(ghi)perylene

m
g/kg

0.05
M

CERTS
0.38

7.5

Total PAH
Speciated Total EPA-16 PAHs

m
g/kg

0.8
ISO 17025

4.79
142

This certificate should not be reproduced, except in full, w
ithout the express perm

ission of the laboratory. 
The results included w
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ples subm

itted for analysis.
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Analytical Report N
um

ber: 25-056916
Project / Site nam

e: 31 Spencer Rise, London N
W

5 1AR
Your O

rder N
o: PO

-0485

Lab Sam
ple N

um
ber

722605
722606

Sam
ple Reference

TP2
BH3

Sam
ple N

um
ber

None Supplied
None Supplied

W
ater M

atrix
N/A

N/A
Depth (m

)
0.40

0.30
Date Sam

pled
17/10/2025

17/10/2025
Tim

e Taken
None Supplied

None Supplied

Analytical Param
eter 

(Soil Analysis)

Units

Test Limit of 
detection

Test Accreditation 
Status

H
eavy M

etals / M
etalloids

Arsenic (aqua regia extractable)
m

g/kg
1

M
CERTS

18
22

Cadm
ium

 (aqua regia extractable)
m

g/kg
0.2

M
CERTS

0.4
0.8

Chrom
ium

 (hexavalent)
m

g/kg
1.8

M
CERTS

<
 1.8

U/S
 *U/S g

Chrom
ium

 (VI) by IC
m

g/kg
1.8

NONE
-

2.86
Chrom

ium
 (aqua regia extractable)

m
g/kg

1
M

CERTS
49

44
Copper (aqua regia extractable)

m
g/kg

1
M

CERTS
65

93
Lead (aqua regia extractable)

m
g/kg

1
M

CERTS
220

2300
M

ercury (aqua regia extractable)
m

g/kg
0.3

M
CERTS

1
1.8

Nickel (aqua regia extractable)
m

g/kg
1

M
CERTS

41
28

Selenium
 (aqua regia extractable)

m
g/kg

1
M

CERTS
<

 1.0
<

 1.0
Zinc (aqua regia extractable)

m
g/kg

1
M

CERTS
400

560

Petroleum
 H

ydrocarbons
TPH (>

EC8 - EC10) HS_1D_TOTAL
m

g/kg
0.02

M
CERTS

<
 0.02

<
 0.02

TPH (>
EC10 - EC12) EH_CU_1D_TOTAL

m
g/kg

2
M

CERTS
<

 2.0
<

 2.0
TPH (>

EC10 - EC35) EH_CU_1D_TOTAL
m

g/kg
10

NONE
<

 10
210

TPH (>
EC12 - EC16) EH_CU_1D_TOTAL

m
g/kg

4
M

CERTS
<

 4.0
5.4

TPH (>
EC16 - EC21) EH_CU_1D_TOTAL

m
g/kg

10
M

CERTS
<

 10
62

TPH (>
EC21 - EC35) EH_CU_1D_TOTAL

m
g/kg

10
M

CERTS
<

 10
140

TPH Total >
EC8 - EC35

 EH_CU+
HS_1D_TOTAL

m
g/kg

10
NONE

<
 10

210

TPH (EC10 - EC40) EH_CU_1D_TOTAL
m

g/kg
10

M
CERTS

<
 10

220

U
/S = U

nsuitable Sam
ple I/S = Insufficient Sam

ple N
D = N

ot detected

This certificate should not be reproduced, except in full, w
ithout the express perm

ission of the laboratory. 
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ples subm

itted for analysis.
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Analytical Report N
um

ber : 25-056916
Project / Site nam

e: 31 Spencer Rise, London N
W

5 1AR

Lab Sam
ple 

N
um

ber
Sam

ple 
R

eference
Sam

ple 
N

um
ber

D
epth (m

)
Sam

ple D
escription *

722605
TP2

None Supplied
0.4

Brow
n clay w

ith brick and stones
722606

BH3
None Supplied

0.3
Brow

n sand w
ith brick and vegetation

* These descriptions are only intended to act as a cross check if sam
ple identities are questioned. The m

ajor constituent of the sam
ple is intended to act w

ith respect to M
CERTS validation. The 

laboratory is accredited for sand, clay and loam
 (M

CERTS) soil types. Data for unaccredited types of solid should be interpreted w
ith care. 

Stone content of a sam
ple is calculated as the %

 w
eight of the stones not passing a  10 m

m
 sieve. Results are not corrected for stone content.
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W
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ples subm

itted for analysis.



Analytical Report N
um

ber : 25-056916
Project / Site nam

e: 31 Spencer Rise, London N
W

5 1AR

Analytical Test N
am

e
Analytical M

ethod D
escription

Analytical M
ethod Reference

M
ethod 

num
ber

W
et / Dry 

Analysis
Accreditation 

Status

Asbestos identification in Soil
Asbestos Identification w

ith the use of polarised light 
m

icroscopy in conjunction w
ith dispersion staining 

techniques

In-house m
ethod based on HSG 248, 2021

A001B
D

ISO 17025

Total organic carbon (Autom
ated) in soil

Determ
ination of organic m

atter in soil by oxidising w
ith 

potassium
 dichrom

ate follow
ed by titration w

ith iron (II) 
sulphate (W

alkley Black M
ethod)

In-house m
ethod

L009B
D

M
CERTS

Sulphide in soil
Determ

ination of sulphide in soil by acidification and 
heating to liberate hydrogen sulphide, trapped in an 
alkaline solution then assayed by ion selective electrode

In-house m
ethod

L010-PL
D

M
CERTS

M
oisture Content

M
oisture content, determ

ined gravim
etrically (up to 30°C)

In-house m
ethod

L019B
W

NONE

Stones content of soil
Standard preparation for all sam

ples unless otherw
ise 

detailed. Gravim
etric determ

ination of stone >
 10 m

m
 as 

%
  dry w

eight

In-house m
ethod based on British Standard 

M
ethods and M

CERTS requirem
ents.

L019B
D

NONE

M
etals in soil by ICP-OES

Determ
ination of m

etals in soil by aqua-regia digestion 
follow

ed by ICP-OES
In-house m

ethod based on M
EW

AM
 2006  M

ethods 
for the Determ

ination of M
etals in Soil

L038B
D

M
CERTS

Total sulphate (as SO4 in soil)
Determ

ination of total sulphate in soil by extraction w
ith 

10%
 HCl follow

ed by ICP-OES
In-house m

ethod
L038B

D
M

CERTS

Sulphate, w
ater soluble, in soil (16hr 

extraction)
Sulphate, w

ater soluble, in soil (16hr extraction)
In-house m

ethod
L038B

D
M

CERTS

Speciated PAHs and/or Sem
i-volatile organic 

com
pounds in soil

Determ
ination of sem

i-volatile organic com
pounds 

(including PAH) in soil by extraction in dichlorom
ethane and 

hexane follow
ed by GC-M

S

In-house m
ethod based on USEPA 8270

L064B
D

M
CERTS

Total petroleum
 hydrocarbons by GC-FID in 

soil
Determ

ination of total petroleum
 hydrocarbons in soil by 

GC-FID
In-house m

ethod
L076B

D
M

CERTS

Total petroleum
 hydrocarbons by GC-FID/GC-

M
S HS in soil  (Sum

m
ed Bands)

Determ
ination of total petroleum

 hydrocarbons in soil by 
GC-FID/GC-M

S HS (Sum
m

ed Bands).
Calculation

L076B/L088-
PL

D/W
NONE

Hexavalent chrom
ium

 in soil
Determ

ination of hexavalent chrom
ium

 in soil by extraction 
in NaOH and addition of 1,5 diphenylcarbazide follow

ed by 
colorim

etry

In-house m
ethod

L080-PL
W

M
CERTS

M
onohydric phenols in soil

Determ
ination of phenols in soil by extraction w

ith sodium
 

hydroxide follow
ed by distillation follow

ed by colorim
etry

In-house m
ethod based on Exam

ination of W
ater 

and W
astew

ater 20th Edition:  Clesceri, Greenberg 
& Eaton

L080-PL
W

M
CERTS

Total cyanide in soil
Determ

ination of total cyanide by distillation follow
ed by 

colorim
etry

In-house m
ethod based on Exam

ination of W
ater 

and W
astew

ater 20th Edition:  Clesceri, Greenberg 
& Eaton

L080-PL
W

M
CERTS

Chloride, w
ater soluble, in soil

Determ
ination of Chloride colorim

etrically  by discrete 
analyser

In-house m
ethod

L082B
D

M
CERTS

Total petroleum
 hydrocarbons by HS-GC-M

S 
in soil

Determ
ination of total petroleum

 hydrocarbons in soil by 
HS-GC/M

S
In-house m

ethod
L088-PL

W
M

CERTS

W
ater m

atrix abbreviations: 
Surface W

ater (SW
) Potable W

ater (PW
) G

round W
ater (G

W
) Process W

aters H
eating/Cooling (PrW

) D
I Process W

ater (D
I PrW

) 
Final Sew

age Effluent (FSE) Landfill Leachate (LL)

Iss N
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W
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Analytical Report N
um

ber : 25-056916
Project / Site nam

e: 31 Spencer Rise, London N
W

5 1AR

Analytical Test N
am

e
Analytical M

ethod D
escription

Analytical M
ethod Reference

M
ethod 

num
ber

W
et / Dry 

Analysis
Accreditation 

Status

W
ater m

atrix abbreviations: 
Surface W

ater (SW
) Potable W

ater (PW
) G

round W
ater (G

W
) Process W

aters H
eating/Cooling (PrW

) D
I Process W

ater (D
I PrW

) 
Final Sew

age Effluent (FSE) Landfill Leachate (LL)

pH in soil (autom
ated)

Determ
ination of pH in soil by addition of w

ater follow
ed by 

autom
ated electrom

etric m
easurem

ent
In-house m

ethod
L099-PL

D
M

CERTS

Soil Descriptions
Textural classification

In-house m
ethod

L019B
W

NONE

Cr(VI) in soils by Ion chrom
atography

Determ
ination of hexavalent chrom

ium
 in alkaline soil 

extract by use of ion chrom
atography w

ith 
spectrophotom

etric detection

In-house m
ethod

L130B
W

NONE

For m
ethod num

bers ending in 'U
K' or 'A' analysis have been carried out in our laboratory in the U

nited Kingdom
 (W

atford).
For m

ethod num
bers ending in 'F' analysis have been carried out in our laboratory in the U

nited Kingdom
 (East Kilbride).

For m
ethod num

bers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry w

eight basis.  W
here analysis is carried out on as-received the results obtained are m

ultiplied by a m
oisture 

correction factor that is determ
ined gravim

etrically using the m
oisture content w

hich is carried out at a m
axim

um
 of 30oC.

U
nless otherw

ise indicated, site inform
ation, order num

ber, project num
ber, sam

pling date, tim
e, sam

ple reference and depth are provided by 
the client. The instructed on date indicates the date on w

hich this inform
ation w

as provided to the laboratory.  

Q
uality control param

eter failure associated w
ith individual result applies to calculated sum

 of individuals. 
The result for sum

 should be interpreted w
ith caution

*U
/S g- U

nsuitable for analysis due to high colour intensity.

Iss N
o 25-056916-1-31_Spencer_Rise_London_N

W
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G
eotechnical &

 Environm
ental Associates

w
w

w
.gea-ltd.co.uk

Job N
um

ber
J25310

Sheet
1 / 2

R
esidential w

ith plant uptake

2.5

C
ontam

inant
Screening 

Value m
g/kg

D
ata Source

C
ontam

inant
Screening 

Value m
g/kg

D
ata Source

Arsenic
37

C
4SL

Banded TPH
 (8-10)

128
C

alc1
C

adm
ium

22
C

4SL
Banded TPH

 (10-12)
277

C
alc1

C
hrom

ium
 (III)

910
S4U

L
Banded TPH

 (12-16)
508

C
alc1

C
hrom

ium
 (VI)

21
C

4SL
Banded TPH

 (16-21)
831

C
alc1

C
opper

2,400
S4U

L
Banded TPH

 (21-35)
2308

C
alc1

Lead
200

C
4SL

Benzene
0.34

C
4SL

Elem
ental M

ercury
1.2

S4U
L

Toluene
320

SG
V

Inorganic M
ercury

200
C

4SL
Ethyl Benzene

180
SG

V
N

ickel
130

S4U
L

Xylene
120

SG
V

Selenium
250

S4U
L

Aliphatic C
5-C

6
78

S4U
L

Zinc
3,700

S4U
L

Aliphatic C
6-C

8
230

S4U
L

Aliphatic C
8-C

10
65

S4U
L

Soluble Sulphate 
500 m

g/l
Structures

Aliphatic C
10-C

12
330

S4U
L

Sulphide
50

Structures
Aliphatic C

12-C
16

2400
S4U

L
C

hloride
400

Structures
Aliphatic C

16-C
35

92,000
S4U

L
Arom

atic C
6-C

7
See Benzene

S4U
L

O
rganic C

arbon (%
)

6
M

ethanogenic potential
Arom

atic C
7-C

8
See Toluene

S4U
L

Total C
yanide

140
W

R
AS

Arom
atic C

8-C
10

83
S4U

L
Total M

ono Phenols
290

SG
V

Arom
atic C

10-C
12

180
S4U

L
Arom

atic C
12-C

16
330

S4U
L

N
aphthalene

36.00
C

4SL
Arom

atic C
16-C

21
540

S4U
L
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Middlesex
Published 1873 - 1882
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Middlesex
Published 1879
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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London
Published 1896
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Essex
Published 1920
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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London
Published 1920
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Essex
Published 1938
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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London
Published 1938
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
 
 
 
 
 
 

Historical Map - Slice A

Map Name(s) and Date(s)



Order Details

Site Details
31 Spencer Rise, LONDON, NW5 1AR

Order Number:
Customer Ref:
National Grid Reference:
Slice:
Site Area (Ha):
Search Buffer (m):

387797326_1_1
J25310
528920, 186030
A
0.02
1000

Tel:
Fax:
Web:

0844 844 9952
0844 844 9951
www.envirocheck.co.uk

Page 10 of 22A Landmark Information Group Service   v50.0    13-Oct-2025

Ordnance Survey Plan
Published 1940 - 1951
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Historical Aerial Photography
Published 1949 - 1950
Source map scale - 1:10,560
The Historical Aerial Photos were produced by the Ordnance Survey at a 
scale of 1:1,250 and 1:10,560 from Air Force photography. They were 
produced between 1944 and 1951 as an interim measure, pending 
preparation of conventional mapping, due to post war resource shortages.  
New security measures in the 1950's meant that every photograph was re-
checked for potentially unsafe information with security sites replaced by fake 
fields or clouds.  The original editions were withdrawn and only later made 
available after a period of fifty years although due to the accuracy of the 
editing, without viewing both revisions it is not easy to spot the edits.  Where 
available Landmark have included both revisions.
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Ordnance Survey Plan
Published 1957 - 1958
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1962 - 1968
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1967
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1972 - 1976
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1979
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1984
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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London
Published 1985
Source map scale - 1:25,000
These maps were produced by the Russian military during the Cold War 
between 1950 and 1997, and cover 103 towns and cities throughout the U.K. 
The maps are produced at 1:25,000, 1:10,000 and 1:5,000 scale, and show 
detailed land use, with colour-coded areas for development, green areas, and
non-developed areas. Buildings are coloured black and important building 
uses (such as hospitals, post offices, factories etc.) are numbered, with a 
numbered key describing their use. 
They were produced by the Russians for the benefit of navigation, as well as 
strategic military sites and transport hubs, for use if they were to have 
invaded the U.K. The detailed information provided indicates that the areas 
were surveyed using land-based personnel, on the ground, in the cities that 
are mapped.
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Ordnance Survey Plan
Published 1990 - 1996
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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10k Raster Mapping
Published 1999
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s 
1:10,000 colour raster mapping. These maps are derived from Landplan 
which replaced the old 1:10,000 maps originally published in 1970. The data 
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the 
relevant road number and classification. Boundary information depiction 
includes county, unitary authority, district, civil parish and constituency.
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10k Raster Mapping
Published 2006
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s 
1:10,000 colour raster mapping. These maps are derived from Landplan 
which replaced the old 1:10,000 maps originally published in 1970. The data 
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the 
relevant road number and classification. Boundary information depiction 
includes county, unitary authority, district, civil parish and constituency.
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VectorMap Local
Published 2025
Source map scale - 1:10,000
VectorMap Local (Raster) is Ordnance Survey's highest detailed 'backdrop' 
mapping product. These maps are produced from OS's VectorMap Local, a 
simple vector dataset at a nominal scale of 1:10,000, covering the whole of 
Great Britain, that has been designed for creating graphical mapping. OS 
VectorMap Local is derived from large-scale information surveyed at 1:1250 
scale (covering major towns and cities),1:2500 scale (smaller towns, villages 
and developed rural areas), and 1:10 000 scale (mountain, moorland and 
river estuary areas).
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Site Sensitivity Map - Segment A13


