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Executive Summary 
HR Wallingford was appointed by Caspar Berendsen to prepare a Basement Impact 
Assessment (BIA) for a proposed underground swimming pool at Netley Cottage, Lower 
Terrace, Hampstead. The BIA forms part of the planning application documentation. 

HR Wallingford was to provide hydrological and hydrogeological inputs for the BIA, and 
incorporate geotechnical and structural assessment information prepared by others. 
Appropriately qualified professionals have contributed to the various documents. 

This assessment is based on the requirements of various documents prepared by or for the London Borough 
of Camden. These include Policy A5 of the “Camden Local Plan” (2017), the “Camden Planning Guidance: 
Basements” document (2018) and the Arup’s “Camden Geological, Hydrogeological and Hydrological Study” 
(2010). The BIA assesses the potential impacts of the proposed development on surrounding areas, 
including adjoining properties, with respect to the following key issues: 
 Subterranean flow (groundwater); 
 Land stability; 
 Surface flow and flooding. 

The following are the key conclusions: 
 The design benefits from having information available from 5 boreholes in the immediate area. 
 The proposed works take full account of groundwater levels. All parts of the proposed structure are 2m or 

more above the local groundwater level. The design allows continued groundwater flow under the 
structure, which does not adversely affect groundwater flows and levels. 

 Areas of additional runoff - the new roof - will be served by soakaways, with no net change of infiltration 
to the ground. 

 There will be no changes to flood risks at the site or experienced elsewhere. 
 There are no issues anticipated with underground services close to the site. 
 There are no slope stability issues of concern. 
 An arboricultural review has been carried out. This has informed the proposed layout of the works. They 

have been designed to limit adverse effects on the trees and the arboricultural specialist has indicated 
that the impact of the scheme is of negligible magnitude. 

 The proposed design takes account of existing foundations and of other structures. It will include a 
contiguous bored pile wall, temporary propping and monitoring for movement. 

 There are no adverse geological or hydrological impacts, both for the proposed basement on its own and 
also when considered in conjunction with other basements in the area – cumulative effects. 

 The proposals are in line with the principles of policy A5 with respect to the structural stability of 
properties. The works will not compromise the long-term structural stability of nearby listed buildings. 

 This BIA will be subject to verification and audit - commissioned by Camden Council and carried out by 
an independent external party. The audit is part of the Camden BIA decision-making process. 

It is concluded that the proposed basement meets the relevant requirements of policy A5 and the 
Camden basement guidance. 
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1. Introduction 
In April 2020 HR Wallingford was appointed by Caspar Berendsen to prepare a Basement Impact 
Assessment (BIA) for a proposed new swimming pool to be constructed in the garden of Netley Cottage, 
Upper Terrace, Hampstead, London, NW3 6RS. This BIA forms part of the documentation in support of the 
planning application. HR Wallingford was to draw together hydrological and hydrogeological information, as 
well as incorporate material prepared by other members of the client’s project team. 

HR Wallingford is liaising with Richard Gooden, of 4orm, regarding many of the proposed project details. 

2. Report Authors and Contributors 
This BIA is prepared in accordance with the requirements of the current version of the “Camden Planning 
Guidance: Basements” (March 2018). It draws on information presented in the August 2015 Basement 
Impact Assessment report for the adjacent Grove Lodge, Admiral’s Walk (reference MAM7409-RT002- 
R06-00), for the same client. The Grove Lodge report was prepared predominantly by HR Wallingford, 
drawing on inputs from other specialists. Whilst this BIA concerns the Netley Cottage site, much of the 
information from the previous study is very relevant and has been reproduced. Some of this information has 
been updated, with new details for this site have been added, etc. 

Table 2.1 summarises the people who have undertaken and contributed to this BIA and to information in the 
previous BIA. It includes details of qualifications. Further details are given in the subsequent discussion. 

Table 2.1: Summary of BIA inputs 

Discipline Inputs 
Overall The BIA information has been collated and presented by Mike Briggs and staff at 

HR Wallingford, using information from various sources, including experts with 
specialist qualifications and experience. 

Surface flow and 
flooding 

Assessment by Mike Briggs, CEng, a Chartered Civil Engineer (MICE). Mike 
specialises in surface water drainage and flood risk management.  

Subterranean 
(groundwater) 
flow 

Ground investigation information prepared / reviewed by: a) Steve Fleming, 
Chartered Geologist (CGeol), Ground Engineering Ltd., and by b) Jon Race, CGeol, 
Southern Testing Ltd – see Appendices E and F for the Grove Lodge ground 
investigation reports. Review by David Jordan – see below. 

Land stability Structural Engineer’s information – see Appendix D - has been prepared by Dr Kevin 
Clark, a Chartered Engineer (MICE), associate and Head of Heritage Engineering at 
Conisbee. 

Overall review The overall BIA report has been reviewed by David Jordan, BSc, MICE, a Technical 
Director at HR Wallingford, with over 40 years experience in foundation engineering 
and soil mechanics. 

The information in this document has been prepared by Mike Briggs, MICE - a Chartered Civil Engineer, 
with an Honours degree in Civil Engineering. He specialises in flood risk management and in surface water 
drainage. He has 32 years of experience carrying out and managing a wide range of drainage studies, flood 
risk assessments and other flood studies, often providing expert advice. He is experienced in the review of 
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basement projects, including the preparation of BIAs for residential basement planning applications. He has 
also prepared many FRA reports, contributed to Environmental Statements and other documents to support 
planning applications and inquiries. His CV is reproduced as Appendix C. 

Geotechnical information referred to in this report was prepared by Steve Fleming (M.Sc., MCSM, C. Geol., 
FGS). Steve is Director at Ground Engineering Ltd., and he prepared the second Grove Lodge Ground 
Investigation Report (C13390A, Feb 2015) and provided geotechnical advice. 

Other geotechnical information referred to in this report was prepared by Jon Race (MSc., CGeol). The first 
Grove Lodge ground investigation report (J11827, July 2014) was prepared by Jon and approved by David 
Vooght, a Director at Southern Testing Ltd. 

This BIA report has also drawn on information prepared by specialists in relevant fields, including 
Kevin Clark (BSc (Hons), PhD, DIC, MICE, Conservation Accredited Engineer (CARE)) at Conisbee 
Consulting Structural Engineers. Kevin is a Chartered Engineer and as Head of Heritage Engineering he 
leads a specialist structures team at Conisbee involved in the adaptive re-use of historic buildings. 

David Jordan, BSc (Civil Engineering), MSc Soil Mechanics, MICE, member of the British Geotechnical 
Association, provides specialist geotechnical and structures support within the HR Wallingford team. He is a 
Technical Director with over 40 years of experience in foundation engineering and in soil mechanics. He has 
worked on basement / foundation aspects of many major construction projects in London, including 
underground stations, prestigious new building structures with basements and the foundation aspects of the 
refurbishment of listed buildings. He also contributes to the preparation of expert witness reports. 

3. Site Details 
3.1. Site location and topography 
The property is located on the southern side of Upper Terrace, at the south-western end of the ridge along 
Spaniards Lane. It is approximately 180m south of Whitestone Pond, a man-made pond that is fed by 
artificial means. The property is in the London Borough of Camden, to the west of Hampstead Heath and to 
the south of West Heath. Its location is shown on Figure 3.1, with greater detail on Figure 3.2 and Figure 3.3. 

Ground around the property falls to the south / south-west, with surface water in the area flowing through 
West Hampstead, to the former River Westbourne – one of the “Lost Rivers of London” – see Figure 3.9. 
This forms part of the combined drainage system in London. The local topography is depicted on Figure 3.4, 
which has contours at 10m intervals. 

At the site itself the ground slopes gently from the north-east (maximum ground level of approximately 
131.5m AOD) to the south-west (minimum level approximately 129.4m AOD). The typical ground level at the 
site is approximately 130.2m AOD. 
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Figure 3.1: Location plan 
Source: Contains Ordnance Survey data © Crown copyright and database right 2020. 

  

  
Figure 3.2: Site location Figure 3.3: Site plan 
Source: 4orm Source: 4orm 



 

 

 
Netley Cottage, Hampstead 

Basement Impact Assessment 

FWM8625-RT001-R02-00 4 

 

 
Figure 3.4: Local topography (10m contours) 
Source: Contains Ordnance Survey data © Crown copyright and database right 2020 

3.2. Existing property 
Netley Cottage is a two storey attached residential property within the London Borough of Camden, located 
on an elevated site to the west of Hampstead Heath. It is a Grade II Listed Building, dating from about 1780. 
It is accessed from Upper Terrace. 

The property is surrounded on three sides by several other old dwellings - Grove End to the north, Admiral’s 
House to the east and Grove Lodge to the south. These properties have a range of shapes and forms.  

Netley Cottage has a large garden to its west, predominantly borders, a lawn and trees. The southern 
boundary – about 40m long - is a wall, shared with the Grove Lodge garden. 

Photograph 3.1 shows the white-walled Netley Cottage on the right, with the red-bricked side of Grove End 
in the middle of the picture. The upper part of Admiral’s House is on the right, behind Netley Cottage. 
Although not visible, Grove Lodge is to the right. 

It is intended to build the swimming pool on the left side of the garden, as seen in the photograph. This is the 
northern side of the site. 
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Photograph 3.1: Netley Cottage garden, from the west 
Source: 4orm 

3.3. Outline of proposed works 
The owner of Grove Lodge purchased Netley Cottage and proposes some internal changes and new links to 
use the two properties together, as well as the construction of a swimming pool, located in Netley Cottage 
garden. 

It is proposed to construct a covered pool in the northern part of the garden. The pool will be approximately 
3.5m by 10.0m in plan, and it and the associated plant room will be below ground. There will be a small 
building above them. At their nearest points the building and the below ground plant room will be about 3.7m 
from the outside wall of the nearest building – Grove End. The closest part of the pool itself will be about 4m 
from the Grove End wall and about 11m from Netley Cottage itself. The pool structure is 17m or more from 
the Admiral’s House and Grove Lodge buildings. This means that only Grove End is considered to be a 
“Neighbouring Structure”, as defined in the Camden BIA audit process document. 

The pool water depth will vary from end to end, being up to about 2.3m deep at the western end. The 
underside of the base slab for the small plant room will be slightly lower than that of the pool, being about 
3.0m below ground level – about 127.5m AOD. 

A section of the proposed pool is reproduced as Figure 3.5 and a plan view as Figure 3.6, which is an extract 
from the architectural plans prepared by 4orm. 

The underground structure will be constructed of concrete, with a contiguous pile wall and an RC wall and 
slab inside. Temporary propping will be provided during construction, at the capping beam level and 1m 
above formation (see Appendix D) so as to ensure a safe method of working for the workforce, and the 
safety and integrity of the nearby properties. Details of the proposed structure and construction are provided 
by the Structural Engineer - Conisbee. 
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Figure 3.5: Pool section 
Source: 4orm 

 

 
Figure 3.6: Ground floor plan 
Source: 4form 
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The proposed plans and long-sections have been prepared by 4orm Architects, for submission with the 
planning application documentation. The associated Planning Statement contains further details of the 
proposals, as well as references to other documents. 

3.4. Useful information 
Information relating to the site and to the surrounding area from various sources has been reviewed and 
used to support the development of the proposals for the site and to assist in the preparation of this BIA.  

This includes some documents that form part of the planning application, and contain information on the 
following aspects: 
 Topographical data for Netley Cottage and the surrounding area – see Figure 3.7; 
 Architectural drawings of the proposed swimming pool and associated works; 
 Soils information – various sources; 
 Local services; 
 Trees in the site area; 
 Structural engineering considerations. 

Key elements of this information are summarised in Table 3.1. 
 

 
Figure 3.7: Netley Cottage garden – topographic survey 
Source: CSL 
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Table 3.1: Sources of additional information 

Source Comments 

Topographic 
information 

 Topographic survey of Netley Cottage garden, by CSL, Feb 2020; 
 OS Terrain 50 data (licence-free topographic data); 
 The area as a whole slopes to the south / south-west (the general direction of 

Lower Terrace and Windmill Hill); 
 The garden also falls slightly from NE to SW. 

Walkover of 
area 

 The site is on locally high ground, near the top of a relatively narrow ridge. The 
upstream catchment is relatively small; 

 No local drainage issues were identified. 

Envirocheck 
information 

 This provides overall details of ground conditions in the area (Bagshot Beds 
outcropping at the site and within at least 250m in all directions); 

 Claygate layer (CLGB) below Bagshot Beds (BGS) – see BGS Geological Sheet 
N1 SE (Figure 3.8); 

 Small area of worked ground about 150m to the north-west of the site, beyond 
Judges’ Walk; 

 Old streams (starting at the edge of the Bagshot Beds) appear on the 1879 map. 
These are more than 300m west of the site; 

 No indication of any mining or ground stability issues in the area. 

Ground 
Investigation – 
MRH 
Geotechnical, 
Netley Cottage 

 Netley Cottage Ground Investigation, carried out in 2011 for a swimming pool 
proposal by a previous owner. Borehole details included on the Camden planning 
website (planning application 2013/0480/P); 

 Factual borehole information, in the public domain, is referred to in this report; 
 Two boreholes within garden of Netley Cottage - see Figure 3.10 for locations; 
 Boreholes either side of the proposed pool. 10.0m (NC1) and 17.0m depths (NC2). 

MRH Geotechnical, Sep 2011. The MRH Ground Investigation report is included in 
the Conisbee Structural Assessment Report (Sep 2020); 

 Ground levels approximately 130.0m AOD (NC1) and 130.5m AOD (NC2); 
 Reported made ground: 0.15m to 0.6m depth; 
 Medium dense silty sand below this, becoming clayey at 6.6m (NC1) and at 7.7m 

(NC2) – Bagshot beds; 
 Groundwater recorded at depths of 5.8m in NC1 (approximately 124.2m AOD) and 

6.0m in NC2 (approximately 124.5m AOD). 

Ground 
investigation -
Southern 
Testing and 
Ground 
Engineering, 
Grove Lodge 

 The first Grove Lodge ground investigation, May 2014 (same client) - Southern 
Testing, report J11827 (see Appendix E): 

• Single 15.45m shell and auger borehole (GL1), in front of garage (approx. 
ground level 127.5m AOD); 

• Depth of 2.3m made ground; 
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Source Comments 
• Bagshot formation below this, consisting of gravel and sandy gravel, sandy clay 

and clayey fine sand. Permeability varies between good and low; 
 Water initially observed at about 4.5m depth (123m AOD); 
 Subsequent monitoring for nearly one year gave a fairly steady water depth of 

3.8m (123.7m AOD). This was considered to be perched water - see Section 
B.5.1 of Appendix B; 

 No water identified at a lower level; 
 Report includes discussion on basement construction and soil parameters. 

 The second Grove Lodge ground investigation - Feb 2015 (same client) – Ground 
Engineering Ltd., report C13390A (see Appendix F). Includes details of the 
investigation, with discussion of ground conditions and comments on design and 
construction issues related to ground conditions: 
 2 boreholes (15m depth), window sample borehole (6m depth) and 3 inspection 

pits, all in rear garden; 
 Groundwater observed at both boreholes, with subsequent monitoring – levels 

only varying slightly (about 122.5m AOD for GL2 and about 122.2m AOD for 
GL3 – see section B.5.2 of Appendix B); 

 Once below topsoil / made ground (1.2m (GL2) to 1.8m (GL3)) sands and 
gravels of the Bagshot Beds extended to depths of 6.8m (GL2) and 7.5m 
(GL3), then sandy silty clay for the remaining depth of the investigations. 

Other 
Geotechnical 
Information 

 Members of the project team have been involved in several other basement 
projects in the area, so already had an understanding of the local soils; 

 The Bagshot Formation (typically in this area a medium dense silty sand, which 
includes gravels and clays in places, and is about 20m deep in this area) includes 
occasional thin layers of clay. These can be responsible for local perched water; 

 The Claygate Member of the London Clay consists of transition layers of sand, silt 
and clay, with an overall transition from the dominant sand to the clay. 

Utilities 
information 

 Review of service records for various utilities; 
 Many companies have no services in the area, or only small scale / local services; 
 LV cables in roads / footpaths around the property. No HV in the area; 
 Low pressure gas mains in roads / footpaths around the property; 
 Virgin Media cabling in roads / footpaths around the property; 
 London Underground – Northern Line about 60m below ground, 50m east of the 

site; 
 Network Rail – no lines / equipment in the vicinity; 
 BT – local underground services in roads / footpaths around the property; 
 Public sewers – 225mm combined sewer in Upper Terrace, discharging into 

300mm combined sewer in Lower Terrace; 
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Source Comments 
 150mm and 8” water mains in the road / footpath in Upper Terrace and three water 

mains in Lower Terrace (sizes unknown). Associated with the nearby service 
reservoir; 

 Overall, nothing unusual / particularly significant for the proposed work has been 
identified. 

Trees 
Details of trees at and close to Netley Cottage and other properties have been 
recorded. Advice on issues related to trees in and near the garden is presented in a 
letter and in other records prepared by Simon Jones Associates. 

Structural 
Design Issues 

Conisbee Consulting Structural Engineers have considered the structural engineering 
aspects of the pool design and construction and developed the design concept. 
Sketches of this and the construction sequence are reproduced in Appendix D.  

Other documents that provide useful information for the preparation of this BIA include planning documents 
prepared by 4orm and the Camden Strategic Flood Risk Assessment (SFRA) prepared by URS in 2014. 



 

 

 
Netley Cottage, Hampstead 

Basement Impact Assessment 

FWM8625-RT001-R02-00 11 

 

 
Figure 3.8: BGS Geological Sheet N1 S E (1:10,560) 
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Figure 3.9: Extract from Lost Rivers of London 
Source: Camden geological, hydrogeological and hydrological study: Guidance for subterranean development 
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Figure 3.10: Borehole locations 
Source: Various 

4. Basement Impact Assessment 
4.1. Introduction 
The construction of basements in London is popular and the London Borough of Camden (LBC) requires the 
preparation of a Basement Impact Assessment (BIA) as part of the planning process. 

This report has been prepared in consideration of the following Camden planning documents: 
 Camden Council Local Plan - adopted July 2017. In particular Policy A5, related to basements; 
 Camden Planning Guidance: Basements - adopted March 2018. This replaced the previous basement 

guidance document CPG4; 
 Camden Geological, Hydrogeological and Hydrological Study - prepared by Arup in 2010. 

This BIA report demonstrates that the proposed pool development will not cause harm to the built and 
natural environments or to local amenities, with particular consideration being given to the local water 
environment and to ground conditions. Consideration of structural design and construction issues related to 
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the pool and to the short term and long term stability of adjacent properties are considered by Conisbee. 
Information prepared by Conisbee is included in Appendix D of this BIA. 

Thus, this document collates information provided by various disciplines, specifically considering the 
potential impacts in the following three key areas: 
 Groundwater flow; 
 Land stability; 
 Surface flow and flooding. 

As such, this approach covers the following three issues: 
1. Maintaining structural stability of buildings; 
2. Avoiding adverse drainage / run-off / water environment impacts; 
3. Avoiding cumulative structural stability issues and water environment impacts. 

4.2. Approach of the Basement Impact Assessment 

4.2.1. Camden basement requirements 

The Camden basement guidance document states: 

“The purpose of a BIA is to enable the Council to ‘assess whether any predicted damage to 
neighbouring properties and the water environment is acceptable or can be satisfactorily ameliorated 
by the developer’ as stated in Local Plan policy A5 on basements”. 

It also describes a staged approach to carrying out BIAs, with the five stages being as follows: 
 Stage 1: Screening; 
 Stage 2: Scoping; 
 Stage 3: Site investigation and study; 
 Stage 4: Impact assessment; 
 Stage 5: Review and decision making. 

4.2.2. Stage 1: Screening 

This initial stage seeks to identify any areas of concern that should be investigated. It is based on a number 
of flow charts and questions, with the responses to these determining whether a full BIA is required. 

4.2.3. Stage 2: Scoping 

During the scoping stage one seeks to identify potential impacts for each of the areas of concern identified 
during the screening stage. This will look at some or all of the three key areas noted in Section 4.1 - 
groundwater flow, land stability and surface flow / flooding. 

In this case the knowledge and understanding gained from the recent basement construction work at Grove 
Lodge are very useful in helping to understand many of the key issues at a very early stage. 



 

 

 
Netley Cottage, Hampstead 

Basement Impact Assessment 

FWM8625-RT001-R02-00 15 

4.2.4. Stage 3: Site investigation and study 
The key element of Stage 3 is to carry out site investigation work in order to gain an understanding of the 
conditions at the site and nearby. This typically includes a desk study, site walkover, field investigation – with 
trial pits, boreholes, etc., as appropriate – and monitoring, reporting and interpretation. The details / scale of 
this work will depend upon the site location, the basement proposals, etc. 

4.2.5. Stage 4: Impact assessment 
This requires an evaluation of the implications of the proposed project, considering both the existing and 
future – as constructed - situations. It will often be necessary to include technical information and backup to 
the proposed design in order to demonstrate that the consequences are acceptable and that the proposed 
mitigation measures – such as drainage, underpinning, piling, temporary works, monitoring (see the 
Structural Assessment report which is reproduced in Appendix D), etc. - are suitable. Such an assessment 
normally considers potential impacts both within the construction site and beyond it. 

Typical requirements for this assessment are indicated in the 2018 Camden basement guidance document 
and the 2010 Arup geological / hydrogeological / hydrological report. This includes a detailed assessment of 
ground movements and of the structural impacts, and consideration of the potential impacts to neighbouring 
properties. 

4.2.6. Stage 5: Review and decision making 
In this stage Camden London Borough Council carries out an audit of the BIA and proposals – usually 
carried out by an independent external party appointed by Camden. This review feeds into the decision as to 
whether the BIA and the proposals are considered to be acceptable. 

4.2.7. Adopted approach 
Members of the project team have had significant previous experience in the design of basement / 
underground developments and in preparing BIAs. Indeed, members of the team worked on the recent 
project for the adjacent Grove Lodge – which included a basement - and for other basements nearby. Thus, 
the local geology and hydrogeology and the importance of collecting and using appropriate data – in 
particular site investigation details - was appreciated at the start of the project. Indeed, the availability and 
suitability of some items of useful existing data was already known. 

Thus, much of the data collection / collation had been carried out in the very early stages of the project 
development, before work on the BIA formally commenced. In particular, relevant soils and other information 
collected for the adjacent Grove Lodge project was available. This has been reviewed. 

It was also known that in 2013 a planning application for an underground swimming pool / leisure 
development was made for the Netley Cottage garden. In that case the underground structure was 
considerably larger in plan view, and extended deeper into the ground. A review of the planning files 
indicates that two boreholes were constructed in the garden prior to the application. The borehole logs, etc. 
are in the public domain, and the factual records have been reviewed, along with the borehole logs for Grove 
Lodge. Thus, there are useful records available from three site investigations, all in the immediate area. This 
unusual situation is beneficial to the project. 

As a consequence of the initial understanding and available data it was not considered necessary to carry 
out and report on the BIA exactly in the format of the normal staged approach outlined above. Rather, the 
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available information / supporting documentation would be outlined – see Section 3.4 – and the questions 
that are raised in the screening assessment (Stage 1) would be considered and commented on to a suitable 
level of detail. Where appropriate, supporting information from site investigations, survey work, etc. would be 
referred to and discussed in the impact assessment and review. With Stage 3 in effect already done, this 
approach effectively combines Stages 2 and 4. 

Indeed, in the Camden basement guidance document it is recognized that the stages are not always 
separate activities – for example, in paragraph 4.15 it says “When doing work for scoping stage, it is most 
likely that there will need to be some works under Stage 3 of the BIA – Site investigation and study”. 

Thus, when considering the key issues and the data obtained as part of this study, the information collected 
is described and reviewed and the key issues evaluated in the light of the details. The BIA covers all of the 
issues related to groundwater, land stability and surface flow and flooding. 

4.3. Groundwater – subterranean flow 

4.3.1. Summary of issues 

It is important that the potential consequences of the underground development on groundwater flows in the 
immediate area and wider afield are considered. This section therefore considers the screening assessment 
questions, related to groundwater flow. This is presented in Table 4.1, with reference to the questions raised 
in Figure 12 of the Camden basement guide. 

Table 4.1: Subterranean 

Ref. Consideration Comments 
1a Is the site located directly above 

an aquifer? 
Yes: Camden considers all sites which do not outcrop with 
London Clay (LC) to be above an aquifer. The surface outcrop 
is the Bagshot Beds – the Upper Aquifer. 
EA mapping confirms this as an area of a minor aquifer. 
However, there are no groundwater protection issues. 
No impacts on the Bagshot Beds aquifer are expected – the 
structure does not extend into the aquifer - see 1b. 

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

No: The Netley Cottage ground investigation indicated water 
at a depth of about 5.8m to 6.0m below ground level in the 
garden. This is a groundwater level in the garden of about 
124.2m AOD to 124.5m AOD. 
The base of the excavation will be at about 127.5m AOD, 
about 3m above the observed groundwater level. Conisbee 
advises that the proposed contiguous piles will extend to about 
4m below ground level – which is approximately 2m above the 
anticipated local groundwater level. Thus, no impacts on the 
local groundwater conditions are expected. 
The second Grove Lodge ground investigation – in the Grove 
Lodge rear garden, adjacent to the Netley Cottage garden – 
reported a groundwater level of about 122.4m AOD (at a depth 
of 6.2m to 6.9m below ground level). 
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Ref. Consideration Comments 
Whilst longer-term monitoring at the Grove Lodge garden 
boreholes indicated quite rapid increases in groundwater level, 
in response to rainfall, the scale of the variations was small. 
Thus, little variation in the actual groundwater level was 
observed. 
There is a drop in the groundwater level from the Netley 
Cottage boreholes to the Grove Lodge ones (see Appendix B). 
However, this level reduction concurs with our conclusion in 
the Grove Lodge BIA reporting - that there is an overall fall in 
local groundwater levels from roughly north-east to south-
west. 
Conclusion: The pool structure is well above the 
groundwater. It will not have an impact on the local 
groundwater flow. 

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

Yes: There is a well – reported to be about 270 years old - 
located within the footprint of the adjacent Admiral’s House. 
Whilst detailed information on this well is incomplete it has 
previously been reported that typically the water level is about 
8m down (approximately 118m AOD), with water entering its 
sides part way down and cascading to the bottom. This 
supports indications of perched water at a higher level, with 
the well acting to connect this to the lower groundwater level. 
This well and the search for records of other wells is discussed 
in Section 4.3.2 and in Appendix B. 
No watercourses are shown on the geological map in the 
immediate vicinity of the site. The nearest watercourses on the 
BGS Geological Sheet N1 SE are over 300m away to the 
west, being near the outcrop of the Claygate Beds. They flow 
in a south-west direction – tributaries of the River Westbourne. 
Note: the “Lost Rivers of London” map (Figure 3.9) shows the 
streams originating slightly closer to the site. 
According to EA records reproduced in the Camden SFRA the 
nearest location of a groundwater flooding incident is about 
500m to the south of the site. 

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

No: The area drains to the south and west and is not within 
any of the pond catchments. This is clear from Figure 14 of the 
Camden Geological, Hydrogeological and Hydrological Study 
(Arup). 

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

Yes: There will be a small increase in the total area of hard 
surfacing – due to the increased building roof area in the rear 
garden. 
However, this will be addressed through the use of 
soakaways. See Section 4.3.3 for further discussion. 
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Ref. Consideration Comments 
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: Runoff from the site of the proposed pool currently 
infiltrates directly into the ground. It is proposed that runoff 
from the roof is discharged to the ground via a soakaway, with 
no change in the amount discharged to the ground. 

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 
(not just the pond chains on 
Hampstead Heath) or spring 
line? 

No: There are no relevant local ponds and the spring line is 
significantly downhill from the site. 
Whilst the Whitestone Pond (about 180m to the north) is at a 
higher elevation it is an artificial lined pond and has no bearing 
on the groundwater regime in the Upper Terrace area. 
Based on the BGS Geological Sheet N1 SE (1:10,560) the 
natural spring line is at / near the interface of the Claygate and 
Bagshot Beds, with the nearest outcrop being more than 300m 
away. 

Source:  Camden basement guidance 

 

 
Figure 4.1: Borehole locations and groundwater levels 
Source: Various 
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4.3.2. Question 1a and 2: aquifer and wells 

This section covers a number the issues raised from Table 4.1, because they are in practice inter-related. A 
fuller discussion of the issues raised is given in Appendix B. 

Aquifer (Question 1a) 
Based on the Camden definition the site lies directly above an aquifer. The EA reports the Bagshot formation 
as a secondary A aquifer – “permeable layers capable of supporting water supplies at a local rather than 
strategic scale” but considers that there are no groundwater source protection issues. The key consideration 
related to the aquifer concerns the groundwater level. 

Wells (Question 2) 
There is an old well located under the adjacent Admiral’s House. The water levels within and close to this 
have been considered. Some details are given in Section A.2.3 of Appendix A. 

During the time of the adjacent Grove Lodge planning application there was a suggestion made by a local 
resident that there are sites of several other historical wells in the vicinity. Thus, records were investigated to 
seek details of these. However, the review identified only one other local well. Information reviewed included: 
 OS1:10,000 scale mapping; 
 British Geological Survey (BGS) mapping and “Water Well” records; 
 Envirocheck records – a well is depicted at Fenton House on a 1879 OS map, but on no other mapping; 
 “Records of London Wells”, by Barrow and Wills. 

No details of the Fenton House well were found, including its location and whether it still exists. It is well to 
the south-south-east of Netley Cottage, substantially further away than the Admiral’s House well. As such it 
is not of significance and will not be affected by the proposals. 

Whilst there is the famous Chalybeate Well in Well Walk, Hampstead, this is located approximately 0.5km 
east of the site. 

Groundwater Summary 
The issues of ground conditions and groundwater levels are covered in detail in Appendix B. Key points are 
as follows: 
 Two boreholes have been drilled at the site and 3 more at the immediately adjacent site. The two 

at the site (NC1 and NC2) are more or less at either end of the pool location. Having 5 boreholes in close 
proximity gives far more information than often occurs for proposed basements. 

 Bagshot Formation was identified at all boreholes (sands with layers of clay, silt and flint gravels). It lies 
above the Claygate Member. 

 The Bagshot Formation has varying permeability, with some layers of clay – low permeability. This can 
lead to areas of perched water. 

 A principal groundwater level – of the order of 114m AOD – was identified from some of the 
boreholes. This compares to a ground level at the site of approximately 130m AOD. 

 There was also higher - perched – water encountered above this. 
 Reductions in the perched water level were observed, both from east to west, and from north to 

south. The overall effect is in an approximately south-westerly direction – see Figure 4.1. 
 There was little long-term variation in groundwater levels observed at the boreholes. Small and quick 

reactions to rainfall were observed. 
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 Detailed evidence related to the Admiral’s House well was limited. Reported levels and depths are 
approximations. However, the available information indicated the presence of perched water. 

 Low permeability material in the Bagshot Formation is punctured at the well, causing water to drop 
several metres, to a water level estimated to be of the order of 118m AOD. 

 Local groundwater levels in the Admiral’s House / Grove Lodge / Netley Cottage area are therefore 
influenced by the Admiral’s House well. 

 Detailed evidence of the basement swimming pool at Admiral’s House was limited. However, it is 
understood that during construction groundwater was encountered at a level of the order of 123.8m 
AOD. 

 Records from the recent construction of the Grove Lodge basement indicate that there was only a 
small amount of seepage encountered during the excavation work (excavation base level of 
approximately 123.65m AOD). 

 The base of the proposed new pool structure is about 3m above the local groundwater. The 
excavation base will be at about 127m AOD and the groundwater at about 124m AOD. 

 Contiguous piles, to a depth of about 4m, are proposed. These will cause no restriction to the 
groundwater flow in the area. 

 In this case the cumulative impacts of several basements are not relevant. Indeed, in such a 
dispersed residential area any impacts associated with deeper basements will be small and localised. 
The effects of the well are likely to be more significant. See Section B.6.2, in Appendix B, for a 
discussion of these issues. 

4.3.3. Question 4: increase in hard surfacing 

With the proposed works the building footprint at the site will increase slightly. This will mean that more 
rainwater is intercepted, with a slight increase in runoff. 

However, to mitigate this, it is proposed that the additional contributing area is connected to one or more 
soakaways, for infiltration into the ground. These will be constructed in the garden. Indeed, in the Camden 
SFRA this area is described as “highly compatible for infiltration SuDS”.  

With the provision of soakaways to take the runoff from the additional hard area there will be no increase in 
the runoff from the site. 

4.3.4. Conclusions – subterranean flow 

 Although the site is considered to be above an aquifer there are no groundwater protection issues. 
 The proposed pool structure will not extend as far down as the perched or the main water table. 
 The site is close to a well, but a significant distance from the nearest watercourses, springs and the 

Hampstead Heath Ponds. The proposed structure is shallow and will have no impact on groundwater 
conditions at the well, whereas the well – which drains perched water to a lower level – has an impact on 
the local groundwater regime. 

 The additional runoff from the building will be accommodated through the use of soakaways. Flows to the 
local sewers will not change and overall infiltration rates will be retained.  

 There will be no cumulative impacts associated with this and other local underground structures. 
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 In view of all of the above it is concluded that basement can be designed and built with no effects on the 
local groundwater flow regime. 

This section of the assessment has identified that based on the local groundwater regime the 
proposed works should have no impact on groundwater flows. 

4.4. Land stability 

4.4.1. Summary of issues 

Underground construction sometimes presents stability issues, particularly in areas of deep excavation, 
close to buildings / retaining walls and where there are steep slopes. This section therefore considers the 
screening assessment questions, related to land stability. This is presented in Table 4.2, with reference to 
the questions raised in Figure 13 of the Camden basement guide. 

Although there are several questions that have been given a “Yes” answer, in many cases there is an 
accompanying explanation, referring to appropriate information, such that no further review or explanation is 
required. 

Table 4.2: Slope stability issues 

Ref. Consideration Comments 
1 Does the existing site 

include slopes, natural or 
manmade, greater than 
7°? (approximately 1 in 8) 

No: Neither the site nor the immediate area has a slope that is 
greater than 7°. 
Even on a very local scale there are no significant slopes within 
the site. 

2 Will the proposed re-
profiling of landscaping at 
site change slopes at the 
property boundary to more 
than 7°? (approximately 1 
in 8) 

No: No proposed re-profiling of site ground levels will change 
slopes at the property boundary to more than 7°. 

3 Does the development 
neighbour land, including 
railway cuttings and the 
like, with a slope greater 
than 7°? (approximately 1 
in 8) 

No: There are no known areas with 7° slopes near the site. 

4 Is the site within a wider 
hillside setting in which the 
general slope is greater 
than 7°? (approximately. 1 
in 8) 

No: The average slope to the SSW is approx. 1 in 12 (5°). The 
average slope gradients to the NE and to the SE are 
considerably flatter. Slopes of less than 7° are confirmed on 
Figure 16 of the Camden Geological, Hydrogeological and 
Hydrological Study. 

5 Is the London Clay the 
shallowest strata at the 
site? 

No: Site investigations have confirmed that the Bagshot Beds 
are the shallowest strata (MRH, Southern Testing and Ground 
Engineering Ltd. reports). 
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Ref. Consideration Comments 
6 section 
4 

Will any tree/s 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? 

Yes / No: A detailed arboricultural review was prepared by 
Simon Jones Associates. This details all the trees in and near 
the garden, including their root protection areas and canopies. 

All the trees outside of the site (particularly 3 limes on the 
western side) and those in the western part of the garden will be 
retained. Works will not be carried out within their root protection 
areas. 

Some trees in the eastern part of the garden will be felled as 
part of the development. The arboricultural review advises that 
none of these are important to the local landscape, that their 
removal would be justifiable and this would not have adverse 
impacts on landscape, amenity or biodiversity aspects. 

SJA advises that an arboricultural impact assessment, an 
arboricultural implications report and a tree protection plan can 
be prepared, if necessary. 

No further comments are considered necessary in this BIA. 
7 Is there a history of 

seasonal shrink-swell 
subsidence in the local 
area, and / or evidence of 
such effects at the site? 

No: Site-specific investigation confirmed that Bagshot Beds are 
the shallowest strata (consistent throughout the MRH, Southern 
Testing and Ground Engineering Ltd. reports). 

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

No: See response to Question 2 under Subterranean (ground 
water) screening, which also considers a nearby well. 

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

No: There is no evidence of worked ground at the site. 
BGS Geological Sheet N1 S E (1:10,560) shows old sand pits to 
the north and worked ground beyond Judge's Walk – about 
150m away. 

10 Is the site within an 
aquifer? If so, will the 
proposed basement 
extend beneath the water 
table such that dewatering 
may be required during 
construction? 

Yes / No: Based on the EA’s aquifer designations the site is 
considered to be on a Secondary A aquifer. This consists of 
“permeable layers capable of supporting water supplies at a 
local rather than strategic scale, and in some cases forming an 
important source of base flow to rivers. These are generally 
aquifers formerly classified as minor aquifers”. 

Water level information from the various boreholes shows that 
the highest perched water is well below the foundation level of 
the structure. 
See Section 4.3.2 and Appendix B for a discussion of the 
groundwater levels. 
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Ref. Consideration Comments 
11 Is the site within 50m of 

Hampstead Heath Ponds? 
No: See Figure 14 of the Camden Geological, Hydrogeological 
and Hydrological Study (Arup). 

12 Is the site within 5m of a 
highway or pedestrian 
right of way? (this relates 
to critical infrastructure). 

Yes: Upper Terrace lies to the north of the property and Lower 
Terrace to the west). 
Details of local infrastructure are available. Whilst there is some 
infrastructure within the adjacent roads and footpaths, nothing 
particularly unusual or major has been identified, either within 
the site or in the immediate area. The excavation is located 
sufficiently far from the highways for them not to be impacted. 
See Table 3.1 for utilities comments. 

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

Yes: Several properties in the surrounding area have 
basements – normally single storey (see Appendix A), so there 
will be no significant differential depth of foundations to these 
properties. However, there is no basement at Netley Cottage.  

Thus, the differential foundation depth relative to these 
properties will increase. The pool has been located as far away 
as is practicable from the properties. 
Note: There has been careful consideration by the structural 
design team regarding the type of design and construction of the 
works, to ensure the stability of existing structures, as well as 
adjacent walls and properties - see below. 

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

No: Enquiries made with all statutory authorities including 
London Underground and Network Rail. The Northern Line runs 
about 60m below ground, approximately 50m east of the site. 

Source:  Camden basement guidance 

Conisbee has considered appropriate arrangements for temporary and permanent works for the proposed 
basement. These issues are considered in their Structural Assessment Report reproduced in Appendix D. 

The following points are key elements of the proposals. See the sketches in Appendix D for more details. 
 350mm diameter contiguous piled perimeter wall, with piles terminating below formation level; 
 500mm deep RC capping beam, below ground level; 
 Temporary propping between capping beams and subsequently at a lower level; 
 350mm thick RC base slab for structure as a whole;  
 150mm thick RC liner wall, with 250mm “internal walls” between different sections of the structure; 
 250mm thick RC ground floor slab; 
 Removal of props. 

Conisbee advises that the proposed construction method and sequence renders negligible the risk of 
damage to the adjacent properties as a result of the calculated ground movement – equivalent to less than 
Category 1 on the Burland damage scale. 
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4.4.2. Conclusions – land stability 

 Natural ground slopes at the site and in the surrounding area are not steep. The introduction of the 
pool structure will not adversely affect slope stability. 

 The site is a considerable distance from watercourses, potential spring lines, the Hampstead 
Heath ponds and areas of previous working. These are not issues of concern. 

 There is no anticipated requirement for dewatering during construction. 
 The works have been designed to limit adverse effects on the trees. The arboricultural impact of the 

scheme is of negligible magnitude. 
 The design takes full account of ground conditions, existing structures and their foundations, to 

ensure the long-term stability of all existing and new buildings. 
 The design incorporates a safe construction sequence, including temporary propping. A 

movement monitoring system will be implemented during the construction period. 
 The structural stability of the neighbouring properties – such as Grove End and Netley Cottage - 

will be maintained, with an assessed Burland damage Category of less than 1. 

It is concluded that the proposed basement works will be “done in a way that does not cause harm to the 
amenity of neighbours, affect the stability of buildings, cause drainage or flooding problems, or damage the 
character of areas or the natural environment” – the requirements in paragraph 6.113 of the Camden Local 
Plan. 

Whilst this section of the assessment has identified the need to carefully consider the stability of 
nearby existing structures, this issue is addressed in the structural design. 

4.5. Surface flow and flooding 

4.5.1. Summary of issues 

This section considers the possibility of localized surface water flooding, related to local topography and soil 
conditions. This primarily concerns flooding during periods of intense rainfall when the local drainage system 
may not be able to accommodate very high flow rates and large runoff volumes. This is presented in 
Table 4.3, with reference to the questions raised in in Figure 14 of the Camden basement guide. 

Table 4.3: Surface flow and flooding issues 

Ref. Consideration Comments 
1 Is the site within the catchment of the pond 

chains on Hampstead Heath? 
No: See Figure 14 of the Camden Geological, 
Hydrogeological and Hydrological Study (Arup). 

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: No changes are proposed to any existing 
drainage systems. See comment to Question 4 in 
the Subterranean flow section. Flow from the roof 
to be intercepted and infiltrated to the ground. 

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

Yes: There will be a small increase in the total area 
of hard surfacing – due to the increased building 
roof area in the rear garden. 
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Ref. Consideration Comments 
However, this will be addressed through the use 
of soakaways. See Section 4.3.3 for further 
discussion. 

4 Will the proposed basement 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: No change in flow characteristics. 

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

No: There are no proposed net changes to 
surface flows that discharge to the ground, to 
local drainage systems, etc. There will be no 
water quality changes. 

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 
from flooding, for example because the 
proposed basement is below the static water 
level of nearby surface water feature? 

No: Whilst an area at risk of surface flooding is 
shown for Windmill Hill (Figure 15 of Camden 
Geological, Hydrogeological and Hydrological 
Study - flooded in 1975) it is well to the west of 
the site. The topography means that it does not 
affect the property. There will be no changes to 
flood risks elsewhere. 
All sources of flood map show no anticipated risk 
of groundwater or fluvial flooding. There is no 
history of such flooding at the site. 

Source:  Camden basement guidance 

4.5.2. Conclusions – drainage and flooding 

 The site is not within the catchment of the Hampstead Heath ponds. 
 New soakaways will be used for infiltrating the runoff from the pool building roof into the ground. 

There are no proposed changes that would affect the net amount or rate of runoff. 
 There will be no changes to the amount or quality of surface runoff from the site. 
 The site is not in a flood risk area and there will be no risk of surface water flooding arising from this 

development. 
 Thus, the proposed works will not adversely affect drainage and run-off at / from the site and will 

not cause damage to the water environment. 
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This section of the assessment has identified no significant issues related to surface flows and 
flooding. 

5. Conclusions 
The following are the key conclusions from the work carried out for the Basement Impact Assessment: 

 The proposed design takes full account of groundwater levels. The proposed basement level is about 3m 
above the local groundwater level. The structure will not impede groundwater flowing under it. 

 The nearby Admiral’s House well, which punctures the local perched water table, does affect local 
groundwater conditions. However, the proposed works will not affect groundwater flows and levels. 

 It is proposed to provide soakaways for the roof drainage. There will be no net changes to the volumes of 
runoff and infiltration at the site. 

 There will be no changes to the flood risks at the site or experienced elsewhere. 
 There are no issues anticipated with underground services running close to the site. 
 There are no slope stability issues of concern. 
 An arboricultural review has been carried out. This has informed the proposed layout of the works. They 

have been designed to limit adverse effects on the trees and the arboricultural specialist has indicated 
that the impact of the scheme is of negligible magnitude. 

 The proposed design considers the presence of existing structures. To ensure the stability of the 
excavation and of the structures it includes contiguous bored piles around the basement wall, with 
temporary propping. Monitoring for movement in the works and adjacent buildings will be included. 

 There are no adverse geological or hydrological impacts. This is true for the effect of the individual 
structure and when considered in conjunction with other basements in the area – cumulative effects. 

 The proposed works will not compromise the long-term structural stability of the nearby buildings. The 
structural integrity and features of architectural / historic importance will be preserved. 

This BIA, with the associated Structural Engineer’s information – see Appendix D - will be subject to a 
verification and audit process - commissioned by Camden and carried out by a suitably qualified and 
independent external party. The review will form part of the final stage of the Camden BIA decision-making 
process. 

It is concluded that the proposed basement meets the relevant requirements of Policy A5 and of the 
Camden basement guide. 
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Appendices 

A. Basements at nearby properties 
A.1. Summary of basements 
Although there are basements at a number of nearby properties it is sometimes difficult to obtain details such 
as depth, extent, age, construction information, etc. The following information has been obtained from local 
knowledge and from searches of online planning application records, accessed via the Borough of Camden 
website. Much of this information has been drawn from the Grove Lodge BIA report, with some updates. 

A.1.1. Admiral’s Walk 

 Broadside – no records of basement; 
 Fleet House – single storey basement constructed in recent years – see Section A.2.1; 
 Terrace Lodge – has basement - Section A.2.2; 
 Admiral’s House – single storey basement under the whole of the main house, plus an underground 

swimming pool – see Section A.2.3; 
 Grove Lodge – has a recently extended basement - see Section A.2.4. 

A.1.2. Upper Terrace 

 1 Upper Terrace – single storey basement covering the building footprint; 
 Highview House, 2 Upper Terrace – single storey basement covering the building footprint; 
 3 Upper Terrace – single storey basement covering the building footprint; 
 Upper Terrace Lodge, 4 Upper Terrace – original single storey basement, recently been expanded into 

the garden; 
 The Priory, 5 Upper Terrace – has basement; 
 Grove End, Upper Terrace – has basement; 
 Upper Terrace House – no records of basement. 

A.1.3. Windmill Hill 

 Capo Di Monte, Windmill Hill – single storey basement, with permission for a basement extension; 
 Willow Cottage – no records of a basement; 
 Windmill House – has basement; 
 Volta House – has basement; 
 Bolton House – has basement; 
 2 Windmill Hill – has basement; 
 2a Windmill Hill – has basement; 
 3 Windmill Hill – has basement; 
 6 Windmill Hill – has basement; 
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 Fenton House, Windmill Hill / Hampstead Grove – has basement. 

A.1.4. Lower Terrace 

 Summit Lodge (Hawthorne House) – has large basement car park and multiple basement swimming 
pools; 

 1 Lower Terrace – no records of basement; 
 2 Lower Terrace – has basement; 
 3 Lower Terrace – has basement; 
 Fountain House, 4 Lower Terrace – has basement; 
 Netley Cottage, 10 Lower Terrace – no basement. 

A.1.5. Hampstead Grove 

 6 Hampstead Grove – has basement; 
 10 Hampstead Grove – has basement; 
 26 Hampstead Grove – has basement; 
 40 Hampstead Grove – planning permission granted for basement; 
 42 Hampstead Grove – planning permission granted for basement. 

A.1.6. Holly Bush Hill 

 Romney’s House, 4 – 5 Holly Bush Hill – has basement; 
 2 Holly Bush Hill – has basement; 
 3 Holly Bush Hill – has basement. 

Whilst some of these properties are in the vicinity of Netley Cottage others are some distance away – some 
on higher ground to the north and east and some on lower ground to the south and west. 

Whilst there are many basements in the area, the density and layout of the housing means that they are well 
spread out. They generally have only one storey, with the underside of the construction likely to be of the 
order of 3m below ground. With observed ground water levels generally being at or lower than this depth the 
basements individually and collectively have little impact on groundwater flows. 

A.2. Local basement details 

A.2.1. Fleet House 

Fleet House is located on the south side of Admiral’s Walk. It is a two storey detached house with a single 
storey basement. A house at the site - dating from the 1950s – had a basement added in the 1990s. 
However, in recent years the property was demolished and a new property, with a basement, was 
constructed. Some information on the new property, from the planning application details (reference 
2013/2051/P), is as follows: 
 Ground level (Admiral’s Walk): approximately 125.7m AOD; 
 Principal groundwater level: approximately 114m AOD (11.7m below ground level); 
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 Basement floor level: 121.97m AOD (3.7m below ground level); 
 Underside of basement slab: approximately 4m below ground level. 

Ground investigation work for the re-development included two boreholes. The associated SI report indicated 
similar ground conditions to those at the nearby Grove Lodge – which would be expected due to their 
proximity. A depth of up to 4.4m of made ground was reported, followed by Bagshot Formation, to a depth of 
17m to 20.5m. Groundwater was encountered at approximately 11m to 12m below ground (114m AOD), as 
well as there being perched water at 3m to 4m below ground. This is at / close to the local interface of the 
made ground and the Bagshot Formation. 

As well as there being uncertainty / variability in the composition of the made ground it is important to 
recognise that layers of low permeability clay are common within the Bagshot Formation. Thus, there can be 
areas of locally perched water. 

A.2.2. Terrace Lodge 

In 2015 retrospective planning permission was gained for works at Terrace Lodge, Admiral’s Walk. This 
included the construction of a single storey basement. Whilst details of the basement design and 
construction are very limited, it is likely that the excavation level extended a small amount below the adjacent 
Admiral’s Walk. 

A.2.3. Admiral’s House 

Information on the Admiral’s House basement, well, etc., was presented in the Grove Lodge BIA and has 
been reproduced below, with minor changes. Whilst there was some disagreement with the owner of 
Admiral’s House regarding some of the details, we still consider this to provide useful information when 
understanding the local hydrogeology. However, when considering the details it is important to remember 
that the proposed excavation at Netley Cottage is shallower than that at Grove Lodge, and does not extend 
to the local groundwater level. 

Admiral’s House, which adjoins Netley Cottage and Grove Lodge, has a multi-roomed basement, which 
includes access to a well – reported to be about 270 years old. The well was formerly outside of the property 
but is now within the building footprint - as a result of a previous building extension. 

Photographs accompanying a previous planning application for Admiral’s House showed a brickwork collar 
at the top of the well, such that this is raised slightly above the basement floor level. 

Four figures – from previous planning applications for work at Admiral’s House - are reproduced as 
Figure A.1 to Figure A.4. 

Based on information from these figures, from a topographic survey and from photographic evidence, the top 
of the brickwork collar for the well was estimated to be at approximately 126.1m AOD. This was determined 
as follows: 

Admiral’s House Ground Floor Level - estimated to be approximately 128.8m AOD - based on a 
ground level of 127.47m AOD at the Grove Lodge gate, the bottom of the Admiral’s House steps 
being about 0.4m higher than this and the Admiral’s House front steps being about 0.9m high. This 
has used survey and historical photographic evidence. 
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Top of Well – estimated to be 126.1m AOD – based on plans of Admiral’s House – from previous 
planning applications - indicating that the basement floor is approximately 2.75m below the ground 
floor level and the brick collar being about 0.1m above the basement floor. 

(Note: some of the values used in these calculations are estimated, some of the data is old and it is 
recognised that there may have been changes to the top of the well collar since the dates of the 
records. Thus, it is anticipated that the suggested top level of the well is indicative, rather than being 
absolutely correct). 

It was reported by an eye-witness and confirmed in a consultation response to a Grove Lodge planning 
application, that water enters through the side of the well part way down, falling to a significantly lower level. 
This suggests that there is a perched water table, that was punctured by the well. Thus, the well transfers 
water directly from an area of perched water to the lower principal ground water level. The initial information 
provided was that water entered at about 5m down (approximately 121m AOD) and that the standing water 
was at a depth of about 8m (118m AOD).  
  

  
Figure A.1: Admiral’s House – basement plan 1 Figure A.2: Admiral’s House – basement plan 2 
Source: Planning appln. CTP/D6/13/3/HB1386 (1976). Source: Planning appln. PWX0103260 (2001). 

In a separate consultation response prepared by consultants on behalf of the owner of Admiral’s House it 
was stated that the standing water level in the well on 20/03/2015 was at a depth of about 8m (118m AOD). 
This is the same as previously noted. The total well depth was advised to be about 9.3m. 

Whilst some depths are reported with respect to the level(s) of water flowing into the well and cascading 
down it, the details are in fact unclear. It may be that water comes in at more than one level. 

The observed perched water level in the borehole at the front of Grove Lodge (GL1) was equivalent to a 
depth of about 2.5m down from the top of the well. 
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Figure A.3: Admiral’s House – section 1 Figure A.4: Admiral’s House – section 2 
Source: Planning appln. CTP/D6/13/3/HB1386 (1976). Source: Planning appln. PWX0103260 (2001). 

It was also advised that there is a basement swimming pool at Admiral’s House, under part of the garden 
behind the property (planning permission granted in 1988). This required a basement-type of structure to be 
constructed. Based on drawings from the planning application - reproduced as Figure A.5 and Figure A.6 - it 
would appear that the pool itself is about 10m long, 3.5m wide and 1.5m deep. 

It was been reported that groundwater was encountered during the construction of the swimming pool, but it 
was not clear whether or not this was expected. This might occur if there was insufficient ground 
investigation for the swimming pool. It is understood that the water could not readily be managed and that as 
a consequence the pool base was constructed to be thicker than originally intended and the pool depth was 
limited to 1.5m. A comment was also made concerning difficulties in draining down the pool – perhaps due to 
concerns about possible uplift forces associated with the groundwater. 

We estimated that the underside of the slab for the swimming pool to be at a maximum level of the order of 
123.6m, or lower. This is 2.5m or more below the top of the well and at a similar level to the base of the 
recently built Grove Lodge basement structure (123.65m AOD). If correct these levels would indicate that the 
uplift issue for the swimming pool may not be as serious as suggested. 

This estimate is based on an assumed ground level of 128.5m AOD in the rear garden of Admiral’s House, a 
roof slab / above ground surfacing thickness of 0.4m, a minimum room height above the swimming pool top 
water level of 2.5m, a swimming pool water depth of 1.5m – advised by the owner - and a base slab depth of 
0.5m. In practice one or more of these figures is likely to be higher, giving a lower base level. 
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Figure A.5: Basement pool – plan view Figure A.6: Basement pool – elevation 
Source: Planning appln. HB/8770402 (1987). Source: Planning appln. HB/8770402 (1987). 

A.2.4. Grove Lodge 

In 2016 planning permission was granted for works that included the construction of basement extensions at 
the adjacent Grove Lodge. Following extensive consultation and consideration permission was granted. The 
information in this report has drawn on a lot of the information from the Grove Lodge Basement Impact 
Assessment, and the associated reporting. 

The basement has been constructed and an overview of the works is as follows: 
 Ground investigation details – see Appendix F of this report; 
 Soils: Bagshot Beds, as anticipated; 
 Anticipated groundwater level: from 123.7m AOD (at the front of the property) to 122.6m AOD (at the 

rear of the basement); 
 Base of basement excavation: approximately 123.65m AOD; 
 During construction no significant issues were reported with respect to groundwater. 
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B. Ground conditions, ground water levels and 
basement design principles 

B.1. Introduction 
Information in this appendix relates to Question 1b - water table issues – in the subterranean flow section of 
the BIA (Section 4.3). It draws on information from various sources, including several site investigations and 
reported information about the Admiral’s House well. 

B.2. Overview of geological sequence 
An overview of the site geology, based on geotechnical reports and the site investigation findings for the 
area is as follows: 

Made Ground / topsoil: Ranging between 0.15m and 0.6m at the Netley Cottage site, 1.2m and 2.3m at the 
adjacent Grove Lodge, and up to 4.4 m at Fleet House. 

Bagshot Formation: Fine sands with occasional layers of clay, silt and local beds of flint gravels, up to 30m 
to 45m thick in places, with varying permeabilities. Locally perched water is widespread and is referred to in 
the Camden Geological, Hydrogeological and Hydrological Study, prepared by Arup. The Bagshot formation 
was identified at all site boreholes, with some clay (low permeabilities) encountered. Overall this is a free-
draining material. 

Claygate Member: Sandy transition layers at the top of the London Clay, containing layers of sand and clay. 
Outcrops of this are observed approximately 300m to the south-east and the south-west of the site. 

Claygate was not reported at GL1, but was noted at GL2 and GL3 (approximately 7m below ground). It was 
not specifically reported at NC1 or NC2, but there was a noticeable increase in the clay content at depths of 
6.6m to 7.7m. Bearing in mind the variability of the Bagshot Formation these differences might be explained 
by the different depths of the holes and also by slightly different descriptions of similar materials. Spatially 
varying permeability.  

London Clay: A stiff fissured clay, about 100m thick in this area. Outcrops are observed approximately 
600m to the south-east and the south-west of the site. Not encountered at any of the boreholes. 

An extract from a plan from the 2014 Camden Strategic Flood Risk Assessment report, depicting the extents 
of the bedrock – as defined by the BGS - is shown in Figure B.1. The Bagshot Formation is shown in light 
blue, the Claygate Member in yellow and the London Clay in green. 

B.3. MRH Geotechnical – Netley Cottage Site Investigation 
This was carried out in 2011 on behalf of a previous landowner of Netley Cottage, in support of an 
application for a single storey underground structure in the garden. Whilst the typical depth of much of the 
excavation was to be about 4.1m, it was to be up to 6.3m at the site of the proposed swimming pool. 

Two boreholes were sunk – one to 10m depth and the other to 17m. The ground investigation report is 
publicly available on the Camden planning portal – planning application reference 2013/0480/P – with this 
link: http://camdocs.camden.gov.uk/HPRMWebDrawer/Record/2964039/file/document?inline. 

http://camdocs.camden.gov.uk/HPRMWebDrawer/Record/2964039/file/document?inline
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Figure B.1: Local bedrock 
Source: BGS data depicted in the Camden Strategic Flood Risk Assessment report 

The key points from this are as follows: 
 Ground level approximately 130.0m AOD (NC1) and 130.5m AOD (NC2) - based on topographic survey; 
 Topsoil / made ground to 0.15m (NC1) and 0.6m (NC2); 
 Bands of medium dense generally silty / fine sand, being slightly clayey in places, with occasional gravel, 

to depths of 6.6m (NC1) and 7.7m (NC2). This is typical of the Bagshot Beds; 
 Seepage of groundwater noted at 6.3m (NC1) and 6.2m (NC2), with standing water at depths of 5.8m 

and 6.0m at completion (approximately 124.0m AOD); 
 Medium dense clayey sand to bases of boreholes - 10.0m (NC1) and 17.0m (NC2).  

The locations of the boreholes are given on Figure B.2. 

The basement impact issues were assessed in detail at the time of the previous application and Camden’s 
planning officer’s report indicates that it was considered that the structure – which was considerably more 
extensive in plan, and which was also deeper – could be safely built, ensuring the stability of the adjacent 
properties. Ultimately the application was refused, but for other reasons.  

B.4. Southern Testing - Grove Lodge Site Investigation 
During the first Grove Lodge site investigation – borehole GL1 at the front of the property - groundwater was 
encountered. This was a 15m deep borehole, carried out in May 2014. The initial water strike was between 
4.5m and 5.5m, with standing water recorded at about 4.5m. This was considered likely to be perched water. 
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Figure B.2: Borehole locations and groundwater levels 
Source: Various site investigation reports 

A datalogger was installed in a standpipe and the level monitored, with data available from 10/6/2014 to 
6/5/2015 – 11 months. This showed a typical groundwater level of 123.74m AOD - a depth of 3.76m. The 
recorded range of levels was a maximum of about 0.1m during this period. 

No other water strikes were identified. It was noted that material became damp in the 13m to 15m depth 
range (112.5m AOD to 114.5m AOD). 

The recorded water level at GL1 is shown in Figure B.3, along with a record of the daily rainfall depth 
recorded at the NW3 amateur weather station located on the southern edge of Hampstead Heath, about 
1.7km to the east. 

Whilst there were observed variations in the groundwater level these were relatively small, with a maximum 
range of 0.2m over the 11 month period. Depth responses can be seen to broadly respond to the rainfall 
record, with some increases in depth occurring soon after periods of high rainfall depth. This quick response 
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is consistent with a small contributing area and a relatively high soil permeability. The groundwater level 
drops gradually during dry periods. 
 

 
Figure B.3: Groundwater levels – borehole GL1 
Source: Data from Southern Testing. 

This limited response is consistent with the general observations presented in the Arup report – that levels in 
areas of perched water “fluctuate, by typically, a few centimetres during the year”, and that the main water 
table in the Bagshot Formation “may have a seasonal range of up to 50 centimetres, typically”. 

There are step changes in the recorded levels on two occasions (22/10/14 and 26/11/14). One was a 
decrease of about 0.05m and the other an increase of about 0.07m. These coincided with occasions when 
the borehole was visited and the sensor removed, at the start and finish of the second ground investigation. 
This has been confirmed by the site investigation contractor. It is likely that it was replaced at a slightly 
different level. Relative to the initial readings the observed level data for this period is a little low and after 
26/11/14 it is a little high. However, the differences are very small and not significant to the overall message. 

In its site investigation report Southern Testing indicate that this observed water is likely to be perched water. 
Indeed, such conditions were encountered at another nearby basement site in the area (Upper Terrace).  

The Grove Lodge basement excavation was down to about 123.65m AOD – just below the peak level of 
recorded water. 
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B.5. Ground Engineering - Grove Lodge Site Investigation 

B.5.1. Borehole GL2 

GL2 (from the second site investigation in September 2014) was 15m deep and only about 20m away from 
GL1– being in the main lawn behind the property and within the footprint of the main new basement. The 
principal water table was encountered at a depth of about 14.5m (a level of about 114m AOD). In addition, 
perched water was encountered and recorded at GL2 at a depth of about 6.0m below ground level, with 
fluctuations of no more than 0.2m either side of this. This gives a typical perched water level of about 122.6m 
– see Figure B.4. 

Water levels in GL2 were recorded for a seven week period in October and November, and were also 
checked on a few subsequent occasions. The GL2 level on 10th February 2015 was 122.4m AOD – well 
within the range previously recorded, and slightly below the average level. 
 

 
Figure B.4: Groundwater levels – boreholes GL2 and GL3 
Source: Data from Ground Engineering Ltd. 

B.5.2. Borehole GL3 

GL3 was also about 15m deep and was about 40m from GL1– being in the vegetable garden near the far 
end of the rear garden. Again, perched water was encountered and this was monitored over a 5 week 
period. The average recorded groundwater depth was 6.9m below ground, with similar fluctuations to those 
at GL2. With a higher ground elevation the average perched water level at GL3 was about 122.2m AOD. It 
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was consistently about 0.3m below the level at GL2. This borehole stopped at a level of about 114m AOD, 
which is the level that the principal groundwater table was identified at GL2. It is also at about the level that it 
was encountered in the boreholes at Fleet House – see Section A.2.1 of Appendix A. 

Comparison of these groundwater levels suggests a local groundwater flow with a westerly component. This 
is entirely consistent with our understanding of the local hydrogeology and topography. The GL3 level on 10th 
February 2015 was 122.14m AOD – again, well within the range previously recorded, and slightly below the 
average level. 

As with GL1 a quick but limited response to rainfall is observed at these two sites can be seen on Figure B.4. 

B.5.3. Admiral’s House well and swimming pool 

During the consultation stage of the Grove Lodge planning application some information on a well in the 
basement of the adjacent Admiral’s House emerged – see Section A.2.3 of Appendix A. 

Discussion on this was included in a planning response prepared by consultants on behalf of the owner of 
Admiral’s House. Issues raised in that response were addressed by the Grove Lodge team. 

Information on the well is given in Appendix A and is summarised as follows: 
 Estimated top of the well about 126.1m AOD. 
 Well depth of about 9.3m, from the collar in the basement. 
 Standing water reported to be at a depth of about 8m (of the order of 118m AOD). The owner advised 

that it is sometimes higher. It is important to note that no measurements of the groundwater level in the 
well relative to datum had been carried out and that some assumptions were required to reach the 
estimated 118m AOD level. This value should therefore be treated as being an estimate, and not as an 
accurate level. 

 Water cascades down the well – from an estimated depth of 2.0m to 2.5m – although the meaning of 
some of the description of this was unclear. 

The local ground water level (perched) was estimated to be between 124.9m AOD and 124.4m AOD, based 
on reported 2.0m to 2.5m depths. Again, these are not necessarily accurate figures. 

There is limited information available on the swimming pool – see Section A.2.3 in Appendix A. However, it 
would appear that groundwater was encountered at a level of the order of 123.8m AOD. 

B.6. Discussion of groundwater levels 

B.6.1. Summary of observations 

All of the available evidence points to the principal groundwater level being many metres below the bottom of 
the pool slab construction, and not being of concern. However, there is also evidence of perched water - 
possibly at more than one level. There has been perched water observed at GL1 at about 123.7m AOD, near 
the Grove Lodge basement slab level. However, at GL2 the perched water level was at about 122.3m, about 
1.4m lower - a reduction in the perched water level from east to west. There was a small reduction further 
west, at GL3.  

This reduction in groundwater levels, as one moves west, is also shown in the Netley Cottage results – a 
reduction of about 0.3m. A very clear reduction, from north to south, is also shown. 
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The limited information available regarding groundwater levels at the Admiral’s House well and the swimming 
pool was consistent with the borehole information obtained during the site investigation contracts for Grove 
Lodge and Fleet House. Local groundwater levels at Admiral’s House and Grove Lodge are influenced by 
the well, which has punctured the perched water and provides a mechanism to discharge it to a lower level. 

An indicative section from GL3, to GL2 and then GL1 is given as Figure B.5. This depicts the approximate 
existing ground levels and the typical recorded levels of perched water (linked by a dashed line for clarity, 
but it is recognised that in practice this is indicative only, with the actual levels depending on the local soil 
conditions, rainfall, etc.). 

The approximate level of water entering the side of the well is also shown on Figure B.5. This location is set 
back 15m to 20m from the line of the section, and thus one would normally anticipate a higher groundwater 
level at the well. 
 

 
Figure B.5: Section through boreholes – perched water levels 

B.6.2. Effects of basements on groundwater flows, including cumulative impacts 

As discussed in paragraphs 168 to 174 of the Camden Geological, Hydrogeological and Hydrological Study, 
prepared by Arup, there are potential impacts on local groundwater levels from the construction of individual 
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basements. There can also be cumulative impacts if there are a large number of basements in close 
proximity, providing a substantial barrier to groundwater flows. 

However, it is also stated that the loss of groundwater flow capacity is normally small for individual 
basements, being significantly less than the reduction in the area of the flow path. There will be an 
associated increase in the groundwater level upstream of the basement and a decrease in level at the 
downstream side. However, such changes will be small and local in nature. 

It is also important to recognise that such changes only occur if a restriction to the groundwater flow occurs. 
In practice the majority of the basements are relatively shallow, being at / above the groundwater level. They 
therefore do not cause an obstruction at all. Even if a basement does extend below the groundwater level 
the extent of the obstruction will normally be very small – both in terms of its depth and its plan area. 

In view of the properties in the area around Netley Cottage being well dispersed, with the vast majority of the 
underground area being undeveloped, any cumulative impacts of the existing ones will be very minor. 

In this case there will be no contribution from the proposed Netley Cottage swimming pool, since the 
construction depth is relatively shallow, with the excavation base being several metres above the local 
perched water. 

Thus, it is concluded that the construction of the proposed Netley Cottage swimming pool will not affect the 
flow of groundwater below the structure or in the area as a whole and will not have any impacts on 
groundwater levels. 
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Mike Briggs 
Project Manager 

Current position 

Project Manager 

Profession 

Civil Engineer 

Qualifications 

BEng Civil Engineering 

Professional memberships 

Chartered Engineer, Member of 
Institution of Civil Engineers 

Nationality 

British 

Areas of expertise 

 Management of drainage and 
floods projects 

 Extensive experience carrying 
out and supervising drainage 
studies - including surveys, 
model build and verification 
(InfoWorks CS), system 
performance assessments and 
the development of 
improvements 

 Widely experienced in Flood 
Risk Assessments (FRAs) 
associated with proposed 
developments 

 Experienced in the review of 
existing and proposed basement 
projects, including preparation of 
Basement Impact Assessment 

 Preparation of documents to 
support planning applications 
and for use at planning meetings 
and inquiries 

 Provision of expert drainage and 
flood risk advice to clients 

Mike Briggs is a Chartered Civil Engineer and Project Manager with 32 years of 
experience carrying out and managing drainage strategy studies, Drainage 
strategy studies, flood risk assessments (FRAs) and other drainage and flood 
studies. This includes model development, analysis of existing and future 
performance and the development of improvement and development strategies. 

Mike provides expert drainage and flood risk advice. He has prepared many 
Flood Risk and Basement Impact Assessments, contributed to Environmental 
Statements and prepared documents related to planning applications and 
inquiries. He manages many of HR Wallingford’s drainage and flood risk 
projects, working for local authorities and developers, as well as providing 
specialist support to other consultants. 

He has managed and carried out evaluations and detailed design projects for 
sewerage and sewage treatment schemes and has been an auditor of models 
and of proposed drainage improvement schemes for the Environment Agency. 

Project highlights 

Hong Kong Airport drainage systems review (ongoing) 
Carrying out technical audits of sewerage and drainage modelling 
methodologies, other reports, and models, prepared by others, being carried 
out to develop improvements to accommodate increased flows associated with 
climate change and the construction of an additional runway. 

Burslem redevelopment Flood Risk Support (ongoing) 
Provision of drainage and flood risk advice for a major housing development at 
a city centre brownfield site. Investigating potential for surface water modelling 
and identifying options for carrying out a detailed integrated drainage modelling 
assessment. Close liaison with many stakeholders, all with different interests. 

Coastal water quality modelling, UK south coast (2018 - 2019) 
Supporting HR Wallingford team in developing and using water quality 
InfoWorks ICM models of urban catchments and associated watercourses for 
Southern Water, to assess the water quality impacts of CSO spills in coastal 
areas. Project carried out as a pilot scheme, ahead of larger scale modelling. 

Flood Risk Assessment and Management (FRAM) Course, UK (ongoing) 
Mike presents parts of the HR Wallingford FRAM course. Lectures on Drainage 
Principles, Development Planning and Sustainable Drainage Systems. 

Slate Meadow development, Bourne End, UK (2015 - 2018) 
Managing the development of a new hydraulic model for a groundwater-
dominated river adjacent to a proposed residential development. The model 
was developed to understand the local flood risks and inform the development 
location, details, etc. Preparation of Flood Risk Assessment and provision of 
additional support for 150 unit residential development. 

Project H, Hampstead, London, UK (2010 - 2016) 
Provision of specialist support related to several new large basements and for 
new drainage and irrigation systems for the redevelopment of a large private 
residence. Assistance to project team in satisfying planning requirements – 
including preparation of Basement Impact Assessments and reviewing / 
developing surface water drainage proposals. Planning permissions achieved. 

Grove Lodge BIA, Hampstead, London (2015 - 2016) 
Preparation of a Basement Impact Assessment (BIA) for a basement extension 
that forms part proposed works on a Listed building in Hampstead. Includes 
collation and review of geotechnical and hydrological data for the site and for 
neighbouring areas and review of consultation responses. 

Grovelands development, Warminster, UK (2012 - 2016) 
Managing the development of hydrological and hydraulic models for a part 
rural, part urban catchment. Model reviewed and approved by the EA, with the 
results used by the EA for its flood map. Supporting clients in the development 
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of proposals for a substantial new development close to watercourses. 
Preparation of FRA report and other planning documentation. 

Capo Di Monte BIA, Hampstead, London (2014 - 2015) 
Review of geotechnical and hydrological data for the preparation of a Basement 
Impact Assessment (BIA) for a basement extension - proposed as part of the 
re-development of a Grade II Listed building in Hampstead. Planning 
permission successfully achieved. 

4 Upper Terrace BIA Hampstead, London (2014) 
Preparation of a Basement Impact Assessment in support of a planning 
application for a large basement extension, for recreational uses. Included 
assessments of potential groundwater, stability and flooding issues. Planning 
permission successfully achieved.  

Flooded new basement, Kingsclere, Hampshire, UK (2013 - 2014) 
Provision of expert services related to basement flooding at a newly 
constructed country house. Identified causes – related to high groundwater and 
poor design and construction. Developed solutions to prevent future flooding.  

Stormwater drainage masterplan, Riyadh, Saudi Arabia (2014) 
Detailed review of hydrological assessment and drainage modelling carried out 
by others and the preparation of new stormwater models. for existing and future 
catchments. These were used to assess the suitability of previous studies and 
to test the robustness of the proposed drainage Masterplan. 

Bath upstream flood compensation storage, UK (2011 – 2012) 
Working for major landowner to provide independent flood risk advice and 
represent client at the Planning Inquiry for the Bath LDF. Reviews of reports 
prepared by others and assessment of initial proposals for the provision of 
compensatory flood storage upstream of the City. 

Short term flow and water quality survey: Dublin, Ireland (2010 – 2012) 
Assisted Dublin City Council arranging an extensive short-term sewer flow and 
water quality survey for the Dublin City Centre catchment. Identified flow 
monitor requirements and locations, using previous models and knowledge of 
the catchment. Assisting DCC with the contract development. 

Sewer network improvement scheme, Drogheda, Ireland (2007 – 2012) 
Working as sub-consultant to Tobin, using InfoNet and InfoWorks CS to build 
and verify models of the drainage systems in Drogheda. Identified flow survey 
requirements and supported the Tobin team during surveys. Supervised 
HR Wallingford’s modelling team. Models used to identify existing and future 
hydraulic and water quality deficiencies and develop improvement options. 

Monksmoor Farm flood risk assessment, Daventry, UK (2005 – 2009) 
Prepared FRA for proposed major residential development close to an existing 
dam and reservoir. Included detailed dam break analysis and assessment of 
downstream flooding. Provided client with detailed flood risk advice and 
information to support a planning application and EIA. Liaised closely with the 
EA to enable flood risk objections to be overcome prior to the planning inquiry. 

Greater Dublin strategic drainage study (GDSDS), Ireland (2001 – 2006) 
HR Wallingford’s Project Manager, working in a joint venture team to assess 
the performance of existing foul / combined sewage and surface water 
networks and key river systems in the Greater Dublin region. Involved the 
improvement of existing models and the construction / verification of new 
models. Responsible for nine detailed catchment studies. 
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1.0 INTRODUCTION 

1.1 This report considers the civil and structural implications of the refurbishment of Netley 

Cottage and construction of a swimming pool in the garden immediately to the north of the 

property. 

1.2 The report is based upon the latest guidance provided by the London Borough of Camden, 

namely Camden Planning Guidance: Basements, prepared to support the policies in the 

Camden Local Plan 2017. 

1.3 Any topics listed in this report are purely related to the civil and structural implications. Other 

disciplines (architecture, MEP, etc.) will be covered by others in separate documentation. 

 

2.0 PROPOSALS 

2.1 It is proposed to refurbish, renovate and upgrade the house and garden, provide an internal 

and external link to Grove Lodge (a neighbouring property also owned by the client) and 

construct a covered external swimming pool in the garden. 

2.2 The scope of structural works will entail: 

• Formation of an opening at Ground floor through the party wall of Netley Cottage 

and Grove Lodge to accommodate a new link staircase 

• Reconfiguration of the existing circulation space at Ground floor in Netley Cottage 

adjacent to the new staircase requiring the removal of selected loadbearing walls 

and removal of a pier in the kitchen area 

• Opening made through a wall at Ground floor in the location of an original opening 

• Formation of retaining walls within Netley Cottage to provide a structural enclosure 

for the new staircase link to Grove Lodge 

• Formation of a door opening at First floor through the party wall of Netley Cottage 

and Grove Lodge 

• Opening up of the internal roof spaces 

• Construction of a new swimming pool and single storey pool house to the north of 

the garden area 

• Formation of a door opening to boundary garden wall between Grove Lodge and 

Netley Cottage to link garden areas 
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3.0 HISTORIC ENVIRONMENT 

3.1 Netley Cottage is a Grade II Listed two storey residential building located within the 

Hampstead Conservation Area in The London Borough of Camden. 

3.2 The property comprises loadbearing masonry walls supporting traditional timber joist & 

board floors and cut timber roofs, and both it plus the properties adjacent to it – Grove End 

to the north, Grove Lodge to the south and Admiral’s House to the east – are the result of 

various campaigns of construction spread over several periods reaching right up to the 

present day. 

3.3 The genesis of Netley Cottage, Grove End, Grove Lodge and Admiral’s House is described 

in detail in the Heritage Appraisal report prepared for Netley Cottage by Portico Heritage Ltd 

in March 2020, to which the reader is referred. 

3.4 The site does not lie in an area of known archaeological importance. 

3.5 A basement has recently been constructed beneath part of Grove Lodge and there is a pre-

existing basement beneath part of Grove End and Admiral’s House. There are no known 

records of any previous or proposed basement works to any of the other adjacent buildings. 

 

4.0 USE, COMFORT & SAFETY 

4.1 All items within this category will be addressed by other disciplines. 

 

5.0 FLOODING 

5.1 With reference to the Environment Agency’s website the site is located in Flood Zone 1 

zone with less than a 1 in 1000 chance of flooding each year. 

5.2 Since the size of the development is less than 1 hectare in area no further flood risk 

assessment is required.  

 

6.0 ENVIRONMENTAL SUSTAINIBILITY. 

6.1 Wherever possible, construction materials have been specified in order to mitigate 

detrimental impact on the environment. 
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7.0 CONSTRUCTION STRATEGY 

7.1 A number of trial pits have been formed at the boundaries of the garden of Netley Cottage, 

and a site investigation comprising two boreholes has been undertaken close to the site of 

the proposed swimming pool (refer to Appendix A for details). 

7.2 These investigations have confirmed that the basic ground profile is as follows: 

• EGL* – 0.6m Made ground 

• 0.6m – 7.0m  Medium dense silty sand (Bagshot Sands) 

• 7.0m – depth Medium dense sandy clay (Claygate Member)  

*Existing ground level 

7.3 The water table has been identified with seepage occurring at approximately 6.3m below 

existing ground level. 

7.4 The trial pits can be summarised as follows: 

• TP1 Boundary wall comprising brickwork wall constructed on mass concrete 

trench footing terminating approx. 1m below existing ground level (refer to Appendix 

A for details). 

• TP2 Former boundary wall comprising brickwork wall constructed on slightly 

corbelled brickwork footing terminating approx. 0.5m below existing ground level 

(refer to Appendix A for details). 

• TP3 Former boundary wall comprising brickwork wall constructed on slightly 

corbelled brickwork footing terminating approx. 0.5m below existing ground level 

(refer to Appendix A for details). 

7.5 Hydrogeology and hydrology are discussed in general terms within the site investigation 

report.  A separate hydrogeological assessment has been undertaken by others and will be 

reported on separately. In summary the proposed swimming pool is unlikely to intercept 

groundwater flowing at a shallow depth and will be wholly situated within the Bagshot Sands  

so does not provide any form of cut-off into less permeable strata, therefore the 

development should not have any significant effect on the local groundwater flows and 

levels. 
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7.6 Based on the data contained in the site investigation report a safe bearing pressure of at 

least 150kN/m2 can be assumed at the proposed formation level of the new swimming pool. 

Contiguous piles will be used to form the excavation and will support the reinforced concrete 

slabs and walls forming the swimming pool structure. All loads will be transferred to the piles 

which will transmit them into the sands using skin friction and end bearing. The design of the 

piles will be undertaken by a specialist contractor based on the loads provided to them by 

us. The use of piles taken into a stratum capable of supporting the proposed loads avoids 

loading adjacent structures founded near the ground surface while preventing penetration of 

the water table. 

7.7 Laboratory classification tests indicate that in the Bagshot Sands stratum there is negligible 

volume change potential, therefore removal of the existing surcharge will result in negligible 

heave. A proprietary compressible material will nevertheless be placed beneath the base 

slab of the swimming pool to accommodate any local heave that may occur due to 

movement of the underlying clays forming the Claygate Member lying beneath the Bagshot 

Sands at depth. 

 

8.0 CONSTRUCTION METHODOLOGY 

8.1 Swimming pool 

8.1.1 The perimeter walls of the new swimming pool will be formed using contiguous piles. The 

piles will support the vertical loads from new pool structure and the pool house located 

directly above. 

8.1.2 The piles will form retaining walls which will be required to support lateral pressures 

generated by both the earth and surcharge loads from adjacent structures, including 

imposed loads associated with pedestrian-only usage within the garden. Lateral hydrostatic 

pressure will be resisted by the structural liner walls which will be formed from reinforced 

concrete which together with the reinforced concrete base slab will from a water resisting 

barrier. The reinforced concrete walls and slab will contain a water resisting admixture and 

will be designed to minimum crack width requirements in accordance with BS 8500.  

8.1.3 The base slab will be directly supported by the piled walls, and for added security an anti-

heave layer will be provided beneath the slab to accommodate any residual ground heave 

that may occur due to the relief of overburden pressure, however the risk of this is 

negligible. 
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8.1.4 The proposed structural arrangement is shown on drawings SSK100 and SSK101 provided 

within Appendix B. 

8.1.5 Careful consideration has been given to the existing property and adjoining properties when 

designing the swimming pool construction and devising the construction sequence. In order 

to minimise deflection at the head of the piled retaining walls during excavation a ‘top down’ 

construction method has been adopted. This approach will require the piled walls to be 

temporarily propped prior to any significant excavation taking place, and analysis has been 

undertaken which indicates that the expected ground movement will be negligible (refer to 

Appendix C 

8.1.6 The partial reinforced concrete ground floor slab will act as a permanent prop during and 

after construction, reducing the need for temporary props to the retaining walls and helping 

to maintain the stability of the nearby ground and thus minimising ground movement to a 

structurally insignificant degree. 

8.1.7 The proposed sequence of construction is illustrated in Appendix D in a step-by-step 

manner showing how the temporary and permanent structure provides lateral restraint 

during the works. This method of construction minimises the risk of lateral movement related 

to the transfer of load from temporary to permanent structure, consequently the potential for 

ground movement or instability to adjacent neighbouring structures is minimised, but this 

does not restrict their natural ability to move under normal conditions. 

8.1.8 The topography of the local area is generally level with no local anomalies, as can be seen 

on the topography survey. Therefore the proposed works will not initiate any slope instability 

which may threaten adjoining properties. 

8.1.9 There are no man made cavities; public sewers or tunnels below the footprint of the site or 

adjacent to it, therefore there are no implications related to these concerns for the present 

design. 

8.1.10 An appropriate monitoring regime will be implemented during the construction of the 

swimming pool in order to monitor any ground movements against those predicted. This will 

include the use of targets fixed to adjoining properties to measure 3D horizontal and vertical 

movements and the use of inclinometers to measure horizontal movement of the piles. A 

‘green, amber, red’ system will be employed with trigger levels agreed in advance with the 

party wall surveyors based on specialist geotechnical advice. An action plan will be put in 

place that will be implemented if any trigger levels are exceeded during the construction 

works. 
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8.2 Staircase link 

8.2.1 The perimeter retaining walls of the substructure required to create the new staircase link 

between Netley Cottage will be formed using reinforced concrete installed in a top down 

sequence in a manner to the formation of traditional underpinning.  

8.2.2 The retaining walls will support lateral pressures generated by both the earth and surcharge 

loads from adjacent structures, including imposed loads associated with residential usage 

within the properties, plus pressures exerted by any prevailing hydrostatic pressure. The 

reinforced concrete walls and slab will contain a water resisting admixture and will be 

designed to minimum crack width requirements in accordance with BS 8500. 

8.2.3 The base slab will be directly supported on the ground and cast monolithically with the 

surrounding walls, as well as being secured to the adjacent existing brickwork walls via 

resin-anchored steel dowels. Due to the shallow depth of the excavation coupled with the 

integration of the new structure with the existing any residual ground heave that may occur 

due to the relief of overburden pressure will be negligible. 

8.2.4 The proposed structural arrangement is shown on drawings SSK200 and SSK201 provided 

within Appendix B. 

8.2.5 Careful consideration has been given to the existing property and adjoining properties when 

designing the staircase structure and devising the construction sequence. In order to 

minimise movement of the adjacent ground and buildings a ‘top down’ construction method 

has been adopted which will render negligible the expected ground movement. 

8.2.6 The uppermost portion of the reinforced concrete retaining walls will be formed first in 1m 

long by 0.5m deep bays cast in a ‘hit and miss’ sequence with a minimum of two bays 

between working bays, each section being interlinked with high yield steel reinforcement. 

High yield steel reinforcing dowel bars will also be driven into the ground at the base of the 

excavation and the reinforcement cage/shuttering installed to link to the subsequent section 

that will be cast below. After each section has gained sufficient strength the process will be 

repeated on adjacent bays until the first pour is complete around the perimeter of the new 

staircase. 

8.2.7 Following this construction of the next section directly below can commence, again carried 

out in 1m long by 0.5m deep hit and miss bays interlinked with high yield steel reinforcement 

to the reinforced concrete wall directly above. After curing all gaps between adjoining 

sections of the wall will be filled with well compacted drypack. 
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8.2.8 Once the reinforced concrete retaining walls are complete and have gained sufficient 

strength the base slab will be cast, which will provide permanent propping to the retaining 

walls. 

8.2.9 There are no manmade cavities; public sewers or tunnels below the footprint of the site or 

adjacent to it, therefore there are no implications related to these concerns for the present 

design. 

 

9.0 SERVICES & GROUND WATER 

9.1 The surface water discharged from the roof of the new pool house will be discharged to an 

infiltration system (e.g. a soakaway) at a discharge rate in accordance with the requirements 

of Thames Water, and will be situated within the south/west area of the garden at least 5m 

from the structure. Suitable infiltration tests will be undertaken in due course to confirm the 

existing infiltration rate and thus to design the system, however the current proposals are 

considered feasible as we anticipate a reasonable permeability figure based on known data 

for the prevailing ground. 

9.2 No new flows will be discharged to the existing below ground drainage system at Netley 

Cottage nor those of the adjacent properties, so the flows into the existing Thames Water 

sewer that runs beneath the main highway will remain unchanged.  

9.3 The development will only impact on below ground services serving Netley Cottage, which 

will be diverted where required a to avoid clashing with the proposed excavations. As noted 

above there will be no impact on the below ground services, including drainage and sewage 

to adjoining properties. 

9.4 A CCTV Survey has been commissioned and will be undertaken to ascertain the existing 

below ground drainage system layout and condition, enabling any essential cleaning and/or 

repairs to be undertaken. The survey will also identify the presence of any unrecorded 

below ground drainage routes that may pass through or near the sites of the proposed pool 

and soakaway in advance of works commencing, and suitable remediation proposals to be 

developed. 
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10.0 MITIGATING DAMAGE, NOISE & NUISANCE 

10.1 To prevent harm to the living conditions of neighbouring occupiers the main contractor will 

implement measures in accordance in accordance with The London Borough of Camden’s 

requirements to keep impacts associated with potentially disruptive basement construction 

activities within acceptable limits for the duration of the works. 

10.2 Such impacts include noise; vibration; dust and odours, in addition to demolition, excavation 

and construction-related traffic. Furthermore, the construction work associated with the 

proposed development will not restrict parking availability, traffic flow, road safety, 

residential amenity or pedestrian convenience. 

10.3 We have developed the proposed design of the basement structure mindful of the above 

considerations to ensure that construction-related disturbance is controlled appropriately. 

We recommend that such measures include the following: 

• Using cutting methods for demolition, such as sawing or water-jetting, to eliminate 

the use of high volume pneumatic and hydraulic breakers, before further breaking 

down of demolition materials is carried out off-site using conventional techniques. 

• Adoption of manual excavation techniques instead of diesel-powered excavators, 

where appropriate. 

• The use of top-down basement construction and/or temporary noise and dust-

reducing enclosures to contain potentially disruptive areas of the site. 

10.4 Details of how potential noise and nuisance are to be managed during construction are to 

be provided by the main contractor, once appointed. A Construction Traffic Management 

Plan (CTMP) will form part of the post-planning application to be submitted together with a 

Construction Method Statement. The CTMP sets out how the impact of construction-related 

traffic and other activities on parking availability, traffic flow, road safety, residential amenity 

and pedestrian convenience are to be controlled. Key items addressed in these submissions 

will include, but are not limited to, the following: 

• Steps by which noise, dust and vibration from site activity and traffic will be 

minimised 

• Detailed programmes and method statements for temporary and permanent works, 

describing the types of machinery and equipment to be used 

• The means by which residents are to be informed of the works and any concerns 

addressed 
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• The use where possible of plant or machinery to reduce noise (e.g. mains 

generated electricity in preference to diesel generators) 

• Monitoring of background noise before works begin and periodically during the 

contract to ensure limits are not exceeded 

10.5 The environmental impact of materials has been taken into account in the specification and 

design of all elements, including the sourcing of materials. 

10.6 All on-site trees have been inspected by a specialist and checked to establish the TPO’s 

associated with them. 

10.7 The proposed construction method and techniques have been developed to minimise any 

damage to the nearby trees during the construction process. 

10.8 This report has been prepared on behalf of Conisbee by: 

 

Kevin Clark BSc (Hons) PhD DIC CEng MICE Conservation Accredited Engineer (CARE) 

Associate & Head of Heritage Engineering 

Date: 07.09.2020 



     Page 10 of 13 

APPENDIX A  SITE INVESTIGATION REPORT 

             

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONSULTANCY, SITE INVESTIGATION
CONSTRUCTION MATERIALS TESTING,
CONTAMINATED LAND SURVEYS, DESK
STUDIES, RISK ASSESSMENT.

GROUND INVESTIGATION FOR

NETLEY COTTAGE
10 LOWER TERRACE

LONDON
NW36RR

Job No: 111281

Date September 2011

constructionline

60 Station Road, Chingford, London E47BE Tel: 02085593134 Fax: 0208559 3135

Director S.J. Hudson BSc Associates: S. Corrigan BSC MSc Die FGS S. Brooks BEng (Hons)

Consultants: E.J, Murray Bsc, PhD, CEng, FICE. CGed, FQS. MaPS D.W. Rix BSC, MSC, CEng, MICE A.W. Hutchings MIAT R E G I S T E R E D



REPORT ON A GROUND INVESTIGATION AT
NETLEY COTTAGE. 10 LOWER TERRACE, LONDON NW3 6RR

1 INTRODUCTION

1.1 This report has been prepared for Howard Cavanna, Consulting Engineers, who are acting
on behalf of Spyer and Dove Limited.

1.2 Our brief for the investigation was to:

a) Construct two boreholes with associated soil sampling and in situ testing
b) Provision and installation of two piezometers
c) Laboratory testing of soil samples for classification

2 DETAILS OF FIELD WORK

2.1 The fieldwork comprised the construction of two boreholes at the positions indicated in
appendix A.

2.2 Soil samples were recovered at regular intervals during the drilling operations, sealed in inert,
airtight containers and transported to the laboratory for testing and detailed descriptions.

2.3 Water level observations were made during the drilling works and noted on the borehole logs.

2.4 The fieldwork was carried out between the 12th and 14th September 2011.

3 GENERAL GEOLOGY AND REVEALED STRATA

3.1 The boreholes proved Made Ground to depths of 0.15m and 0.60m.

3.2 Medium dense silty Sand was then noted, becoming clayey in borehole 1 at 6.30m, while
at 7.70m in borehole 2.

3.3 Details of the boreholes, sample depths, in situ test results and revealed stratum are given
in appendix B.

3.4 The 1:50,000 scale geological map indicates the natural deposits of the area to be Bagshot
Beds overlying Claygate Beds.

4 GROUNDWATER

4.1 Water seepage's were note at depths of 6.30m and 6.20m in boreholes 1 and 2 respectively.
On completion of the drilling works, piezometers were installed to allow long term monitoring.

5 LABORATORY TESTING

5.1 The recovered soil samples were tested for moisture levels , although due to the non plasticity
of the Sand, it was not possible to determine Atterberg Limits.

5.2 The results and detailed sample descriptions are tabulated in appendix C.
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6 CONCLUSIONS

6.1 The findings of the boreholes indicate natural ground in the form of silty Sand at depths of
between 0. f 5m - 0.60m,

6.2 We understand that the proposed development comprises the construction of a single storey
basement, affording a swimming pool.

6.3 Due to the non cohesive nature of the Sand, it would be recommended that suitable shoring is
utilised during the construction period.

6.4 With regard to the structural design, details of the SPT (N) values are given on the borehole
loss.

REFERENCES

1) British Standard EN ISO 14688-1:2002
2) British Standard 5930: 1999
3) British Standard 1377: Parts 1-9
4) British Geological Survey Sheet 256 (1:50,000 scale) North London
5) NHBC Standards, Chapter 4.2
6) Foundation Design and Construction (M.J. Tomlinson, Fifth Edition)

Stephen J. Hudson
mail@mrhgeotechnical.com
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BOREHOLE LOCATION PLAN
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Location: Netley Cottage
10 Lower Terrace
London
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KEY: D - Disturbed Sample B = Bulk Sample
U = Undisturbed Sample W = Water Sample
All dimensions are in metres unless otherwise stated



BOREHOLE LOG - M R H GEOTECHNICAL

CLIENT

DATE

Spyer and Dove Limited

OF FIELDWORK

12/09/11 - 12/09/11

SAMPLE RECORD
DEPTH TYPE

-
-
~
. 0 .50

-
*

—1.00

-

! 1.50

1.2.00

; 2 . BO

-

_3 .00

I 3 .50

-

—4 .00

'. 4 . 5 0

—5.00

' 5 . 50

-

—6.00

. 6 . 5 0

:

1-7.00

. 7 . 5 0

-8.00

-9.00

-10.00

- 1 .45

- 2 . 4 5

- 3 .95

- 5 . 4 5

- 6 . 9 5

- 8. 45

-10.45

Dl

D2

D3

D4

D5

D6

D7

D8

D9

D10

Dll

D12

D13

D14

D15

D16

D17

D18

SPT N
[Cu-kN/m

N=29

N=31

N=36

N=39

N=34

N=38

N=29

GROUNDWATER AND CASING

DEPTH
STRUCK

6 . 2 0

DEPTH
CASED

-

ELAPSED
T I M E

1HOUR

WATER
LEVEL

6 . 0 0

SCALE LEVEL/POSITION

1:50 GROUND / AS

2
Stand p/

Piezo

'///,m///,m
//y/
'///
•vyx

^

; - . -

- ~:\1

^SK§;

SITE
Netley Cottage, 10 Lower

APPENDIX A

OPERATOR

PA/SA

HOLE NO. BH 2

Sheet i of 2

Terrace, London NW3 6RR

LOGGED BY

SH

DESCRIPTION OF STRATUM (thickness)

Tu
Soft greyish brown
MADE GROUND ( 0 . 5 0 )

rf over topsoil ( 0 . 1 0 ) r

clayey sand with some topsoil and gravel.

Medium dense greyish brown SAND
( 2 . 0 0 )

with traces of fine gravel

Medium dense dark orange brown silty, slightly clayey SAND
(1 .10)

Medium dense pale brown SAND with occasional black rounded
gravel (1 , 90)

Medium dense brown

Water standing at

silty SAND (0 . 6 0 )

. 00m on completion

Medium dense orange brown silty
gravel (i .50)
Water seepage at 6 20m

SAND with traces of fine

Medium dense pale orange brown with traces of pale grey very
clayey SAND ( 1 . 8 0 )
Piezometer installed

Medium dense pale orange brown with traces of pale grey silty
very clayey SAND, occasional black rounded gravel ( 7 . 5 0 }

Borehole continues on Sheet 2

NFORMATION

DEPTH
SEALED R E M A R K S ON G R O U N D W A T E R AND CASING

Water seepage at 6 . 20m, rising to
6 . 0 0 m after 1 hour. Piezometer
installed

BORING METHOD

JOB NO.

111281

DEPTH

0.10

G .20 2

7.70

LEGEND

'A\-X/<,X

XXXXX>
XxxVSo

•>>•:;.*.'•
; • • . ' - -x
: ' ••*.' , '• •
x:-'. ',-.':'•

': •* ••'*;

' :':: •''*. '

*;'•.;';;/•
•*"_JLJ

'x ' " *•

' "." *• , "

*!'t'f
yvi?v

6 ••". ;'?'•:*

°X/Q~.°'-

'*•' '•'-•'•'(•

f!̂
'-'.:".".::

it'-"- : -••
. . • " c ' .

• - :• -.'*.
x-' . ; • • - • -

°K
«"•" - '.• ' : ••

'>;>":/:••
•K''"'V"-":

'. "• .' .

:-'.̂ :.'

'•'.nr^::
.;? .̂  ->;<:
• o • '-• -6*
- nr^7. .
-̂ L_^1U,

A N D R E M A R K S

Mechanical auger

K E Y : D = Disturbed Sample B = Bulk Sample

U = Undistuibed Sample W = Water Sample

All dimensions are in meires unless otherwise stated



BOREHOLE LOG - M R H GEOTECHNICAL "°LEN° ' BH 2
Sheet 2 of 2

CLIENT SITE
Spyer and Dove Limited Netley Cottage , 10 Lower Terrace, London NW3 6RR

DATE OF FIELDWORK SCALE LEVEL/POSITION OPERATOR LOGGED BY

12/09/11 - 12/09/11 1:50 GROUND / AS APPENDIX A PA/SA SH

SAMPLE RECORD
DEPTH TYPE

:

Hn. oo

:

_12. 00-12. 45

_13 .00

_14.00

:

-

_15 . 00 -15 .45

-16.00

-17.00

D1S

D20

D21

D22

D23

D24

D25

SPT N
;Cu-kN/m2

N=33

N=30

Standp/
Piezo

DESCRIPTION OF STRATUM (thickness)

Medium dense pale orange brown with traces of pale grey very
clayey SAND, occasional black rounded gravel

Borehole ends

GROUNDWATER AND CASING NFORMATION RnmNR MFTHnn AND RFMARKS
DEPTH DEPTH

STRUCK CASED

6 . 2 0

ELAPSED
TIME

1HOLTR

'"'LEVEL SEALED REMARKS ON GROUNDWATER AND CASING Mechanical auger

6 . 0 0 - Water seepage at 6 .20m, rising to

6.00m after 1 hour. Piezometer

JOB NO.

111231

DEPTH

17.00

LEGEND

PI

s?
tf^

tt^
[, _ , - . '.-. •

:$:'-'&''.

* • - • " . - '•" '. '

Tt£^

"- ! V." • •

;O • "-• -r;'

T '̂-.'tV

"i.̂ ?:,.'

i^y
'-•' -o' -O1':
. • • ' • / : • ;•
• • • ' • ; -'." C

;-̂ :':

installed

installed

KEY: D = Disturbed Sample B = Bulk Sample

U = Undisturbed Sample W = Water Sample

All dimensions are in metres unless oiliervuise stated
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MOISTURE CONTENT TEST RESULTS



TEST REPORT.
ISSUED BY : M R H GEOTECHNICAL LTD

Appendix C

Contract
Netley Cottage, 10 Lower
Terrace, London NW3 6RR

PAGE 1

Job No
111281

SUMMARY OF MOISTURE CONTENT, LIQUID LIMIT, PLASTIC LIMIT,

PLASTICITY INDEX AND LIQUIDITY INDEX

Depth
Sample

Liquid

Limit

Plastic

Limit

Liquidity

Index

BH 1

BH 1

BH 1

BH 1

BH 1

BH 1

BH 1

3H 1

BH 1

BH 2

2.50

D3

D4

DS

D6

D7

D8

D9

DID

Dll

D12

D13

D14

D16

9.0

13

Medium dense orange brown silty SAND

Medium dense orange brown silty SAND

Medium dense orange brown silty SANE

Medium dense pale orange brown silty SAND

Medium dense pale orange brown silty SAND

Medium dense orange brown silty SAND

Medium dense brown silty SAND

Medium dense pale orange brown silty SAND

Medium dense orange brown laminated pale bluish grey
slightly clayey SAND

Soft greyish brown clayey sand with some topsoil and
gravel. MADE GROUND

METHOD OP PREPARATION

METHOD OF TEST

TYPE OF SAMPLE KEY

COMMENTS

BS 1377:PART 1:1990:7.4

BS 1377:PART 2:1990:3.2,

U = Undisturbed, B = Bulk, D = Disturbed, J = Jar, W = Water, SP.

C = Core Cutter



TEST REPORT.
ISSUED BY : M R H GEOTECHNICAL LTD

Appendix C

Contract
Netley Cottage, 10 Lower
Terrace, London NW3 6RR

PAGE 2

Job No.
111281

SUMMARY OF MOISTURE CONTENT, LIQUID LIMIT, PLASTIC LIMIT,

PLASTICITY INDEX AND LIQUIDITY INDEX

Borehole/

Pic No.

Depth
Moisture

Concent

Liquid

Limit

Plastic

Limit

Medium dense greyish brown SAND wi th traces of fine
gravel

BH 2

BH 2

BH 2

3H 2

D9

D10

Dll

D12

D13

D14

D16

D17

D18

10

10

10

11

11

12

22

Medium dense pale orange brown with craces of pale
grey very clayey SAND

Medium dense orange brown SAND

METHOD OF PREPARATION

METHOD OF TEST

TYPE OF SAMPLE KEY



TEST REPORT.
ISSUED BY : M R H GEOTECHNICAL LTD

Appendix C

Contract
Netley Cottage, 10 Lower
Terrace, London NW3 6RR

PAGE 3

Job No
111281

SUMMARY OF MOISTURE CONTENT, LIQUID LIMIT, PLASTIC LIMIT,

PLASTICITY INDEX AND LIQUIDITY INDEX

Dep •„;-.
diCy

Description

(BS 5930:1981:41;

BK 2

BH 2

D20

19

19 pale
rounded

D22 23

Medium dense pale orange brown with traces of
grey silcy very clayey SAND, occasional black
gravel

Medium dense pale orange brown, with traces of
grey silty very clayey SAND, occasional black
gravel

pale
rounded

pale
rounded

METHOD OF PREPARATION

METHOD OF TEST

TYPE OF SAMPLE KEY

COMMENTS
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APPENDIX C  PROPOSED CONSTRUCTION SEQUENCE 
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APPENDIX D  PREDICTED GROUND MOVEMENT 

 

 

 

 

 

 

 

 





 

 

 
Netley Cottage, Hampstead 

Basement Impact Assessment 

FWM8625-RT001-R02-00  

E. Ground Investigation Report – Southern Testing 
Report reference J11827, prepared in July 2014. Prepared by J Race BSc, MSc, CGeol, FGS, approved by 
D Vooght, MSc, Director of Southern Testing. 
  



 Site Investigation Report 

Site: Grove Lodge, Admirals Walk, London NW3 

Client:  Mr C Berendsen 

Report Date: July 2014 

Project Reference: J11827 



 

SUMMARYSUMMARYSUMMARYSUMMARY    

The site which is an existing dwelling, is to be remodelled and extended as described in the text. 

Geological records indicate the site to be underlain by Bagshot Formation soils overlying Claygate 
member. 

No formal desk study has been undertaken.  A single borehole was carried out.   

The soils encountered comprised medium dense gravels and sandy gravels overlying a sandy clay 
overlying medium dense to dense clayey fine sands.  A superficial layer of made ground was seen 
to a depth of 2.3m.  The gravels, unlike the underlying sands, are not typical of the Bagshot 
Formation within this area. 

Groundwater levels were found to be at around 3.8m bgl, and appear to be perched above the 
layer of clay.  Long-term groundwater level monitoring has been started and has shown a fairly 
steady standing level over the last six weeks. 

The sulphate content of the fill and natural soil was found to fall within Class DS-2.  The ACEC 
classification for the site is AC-1s. 

Allowable bearing capacity of 150kPa has been recommended for foundations formed on the 
underlying medium dense to dense sands.   

A discussion is given on basement construction and design soil parameters. 

Waste Classification Tests have been undertaken on the materials likely to be excavated for the 
basement.  The results suggest that the materials are likely to be classified as Inert, however final 
classification will be made by the receiving landfill. 

The site investigation was conducted and this report has been prepared for the sole internal use 
and reliance of Mr Berendsen and his appointed Engineers.  This report shall not be relied upon or 
transferred to any other parties without the express written authorization of Southern Testing 
Laboratories Ltd.  If an unauthorised third party comes into possession of this report they rely on it 
at their peril and the authors owe them no duty of care and skill. 

The findings and opinions conveyed via this Site Investigation Report are based on information 
obtained from a variety of sources as detailed within this report, and which Southern Testing 
Laboratories Ltd believes are reliable.  Nevertheless, Southern Testing Laboratories Ltd cannot and 
does not guarantee the authenticity or reliability of the information it has obtained from others. 
 

 
 
 
 
 

D Vooght MSc                                                                                                    J Race MSc CGeol 
(Countersigned)                                                                                                                 (Signed) 

For and on behalf of Southern Testing Laboratories Limited 
STL: J11827 

11 February 2015
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AAAA INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

1111     AuthorityAuthorityAuthorityAuthority    

Our authority for carrying out this work is contained in a signed STL project order form received 
from the Client on 12th May 2014. 

2222     LocationLocationLocationLocation    

The site is located in Admirals Walk, approximately 250m northwest of Hampstead Underground 
Railway Station.  The approximate National Grid Reference of the site is TQ 261 861. 

3333     Proposed ConstructionProposed ConstructionProposed ConstructionProposed Construction    

It is understood that ‘the proposals in outlinethe proposals in outlinethe proposals in outlinethe proposals in outline    involve the involve the involve the involve the rationalisationrationalisationrationalisationrationalisation    of the of the of the of the eeeexistingxistingxistingxisting    ad ad ad ad 
hochochochoc    eeeextensionsxtensionsxtensionsxtensions    to the southern wing to the southern wing to the southern wing to the southern wing including the removal of the modern games room, including the removal of the modern games room, including the removal of the modern games room, including the removal of the modern games room, 
conservatory, garage and 1920s addition, rconservatory, garage and 1920s addition, rconservatory, garage and 1920s addition, rconservatory, garage and 1920s addition, replacing them with a higheplacing them with a higheplacing them with a higheplacing them with a high----quality sympathetic quality sympathetic quality sympathetic quality sympathetic 
extension with basement.extension with basement.extension with basement.extension with basement.        All existing garden buildings will be replaced with aAll existing garden buildings will be replaced with aAll existing garden buildings will be replaced with aAll existing garden buildings will be replaced with a    single, single, single, single, 
ground floor orangery with a baground floor orangery with a baground floor orangery with a baground floor orangery with a basement storage space.  sement storage space.  sement storage space.  sement storage space.  TTTThe garden itself will be sensitively he garden itself will be sensitively he garden itself will be sensitively he garden itself will be sensitively 
rererere----landscaped. The interiors of the listed building will be landscaped. The interiors of the listed building will be landscaped. The interiors of the listed building will be landscaped. The interiors of the listed building will be refurbished and restored where refurbished and restored where refurbished and restored where refurbished and restored where 
appropriate throughout’appropriate throughout’appropriate throughout’appropriate throughout’. 

4444     ObjectObjectObjectObject    

This is a geotechnical investigation. 

The object of the investigation was to assess foundation bearing conditions and other soil 
parameters relevant to the proposed development and to make an assessment of those soils for 
waste disposal. 

5555     ScopeScopeScopeScope    

This report presents our desk study findings, exploratory hole logs and test results and our 
interpretation of these data. 

As with any site there may be differences in soil conditions between exploratory hole positions. 

This report is not an engineering design and the figures and calculations contained in the report 
should be used by the Engineer, taking note that variations will apply, according to variations in 
design loading, in techniques used, and in site conditions.  Our figures therefore should not 
supersede the Engineer's design. 

Contamination issues are not considered in this report.  

The findings and opinions conveyed via this Site Investigation Report are based on information 
obtained from a variety of sources as detailed within this report, and which Southern Testing 
Laboratories Ltd believes are reliable.  Nevertheless, Southern Testing Laboratories Ltd cannot and 
does not guarantee the authenticity or reliability of the information it has obtained from others. 
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The site investigation was conducted and this report has been prepared for the sole internal use 
and reliance of Mr Berendsen and his appointed Engineers.  This report shall not be relied upon or 
transferred to any other parties without the express written authorization of Southern Testing 
Laboratories Ltd.  If an unauthorised third party comes into possession of this report they rely on it 
at their peril and the authors owe them no duty of care and skill.  

The recommendations contained in this report may not be appropriate to alternative development 
schemes. 

BBBB DESK STUDY & WALKOVEDESK STUDY & WALKOVEDESK STUDY & WALKOVEDESK STUDY & WALKOVER SURVEY R SURVEY R SURVEY R SURVEY     

6666     Desk StudyDesk StudyDesk StudyDesk Study    

No formal desk study has been carried out as part of this project, but reference has been made to 
the following information sources. 

� Geological Maps 
� Historical Ordnance Survey Maps 
� Environment Agency website 
 
The environmental databases search report compiled for this desk study contains site-specific 
environmental data drawn from data sets that comprise publicly available information together 
with data from third parties, some of which is under review. Accordingly, Southern Testing 
Laboratories Limited does not warrant its accuracy, reliability or completeness. 

A summary of the salient features is included in the following sections of this report. 

6.16.16.16.1 GeologyGeologyGeologyGeology        

The British Geological Survey Map No 256 North London indicates that the site geology consists 
of Bagshot Formation over Claygate Member over London Clay. 

Bagshot FormationBagshot FormationBagshot FormationBagshot Formation    

This formation consists of fine white, buff and crimson sands with occasional seams of pipe clay, 
silt, and local beds of flint gravel. 

The Beds are usually 30-45m in thickness and often have a band of flint pebbles at the base.  
There is a basal layer of mottled loams and clay, with subordinate amounts of reddish sand that 
resembles the Reading Beds.  The clays are succeeded by more sandy, locally pebbly, yellow or 
gold coloured strata.   

Claygate MemberClaygate MemberClaygate MemberClaygate Member    

The Claygate Member of the London Clay formation comprises sandy transition beds, about 15 m 
thick, at the top of the London Clay and consists of alternations of sand and clay.  Sand 
predominates above, and clay below.  They were commonly worked for brick making. 

London ClayLondon ClayLondon ClayLondon Clay    

London Clay is a well-known stiff (high strength) blue-grey, fissured clay, which weathers to a 
brown colour near the surface. It contains thin layers of nodular calcareous mudstone - 
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"claystone" - from place to place, and crystals of water clear calcium sulphate (selenite) are 
common. Although slopes will stand in the clay at steep angles in the short term, the long-term 
stable slope angle is about 7o for grassed, or cleared slopes, and a few degrees more for wooded 
slopes. 

 

6.26.26.26.2 Hydrology and HydrogeologyHydrology and HydrogeologyHydrology and HydrogeologyHydrology and Hydrogeology    

Data from the Environment Agency and other information relating to controlled waters is 
summarised below.  

DataDataDataData    RemarksRemarksRemarksRemarks    
Possible Hazard Possible Hazard Possible Hazard Possible Hazard 
to/from Site  Y/Nto/from Site  Y/Nto/from Site  Y/Nto/from Site  Y/N    

Aquifer 
Designation 

Superficial 
Deposits 

None present N 

Bedrock Secondary A - permeable layers capable of 
supporting water supplies at a local rather 
than strategic scale, and in some cases 
forming an important source of base flow to 
rivers. These are generally aquifers formerly 
classified as minor aquifers; this relates to the 
Bagshot Formation outcrop. 

Y 

Groundwater Vulnerability Minor Aquifer High Y 

Abstractions No recorded abstraction within 1 km. N 

Source Protection Zones The site does not lie within a SPZ. N 

Surface Water Features The nearest feature is a pond on the Vale of 
Heath some 300m to the north. 

N 

Marine/Fluvial Flood Risk The site is not shown within an area mapped 
as being at risk on the EA website on 
26/06/2014. 

N 

Surface Water Flood Risk The site is not shown within an area mapped 
as being at risk on the EA website on 
26/06/2014. 

N 

Reservoir Flood Risk The site is not shown within an area mapped 
as being at risk on the EA website on 
26/06/2014. 

N 

6.36.36.36.3 Historical Map SearchHistorical Map SearchHistorical Map SearchHistorical Map Search    

Online extracts of historical Ordnance Survey plans dating from 1871 were viewed and these 
indicate that the existing property was there at that time.  The property and the immediate area 
has altered little since then. 
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7777     Walkover SurveyWalkover SurveyWalkover SurveyWalkover Survey    

A brief walkover survey of the front of the property and adjacent highway was carried out on 14th 
May during the boring works. 

7.17.17.17.1 General General General General Site Site Site Site DescriptionDescriptionDescriptionDescription    

The front of the property comprises an area of sandstone flag paving where private off-street 
parking is available.  The property itself is generally two-storey with a separate garage and is 
known to have an area of basement.  The property is built very close to the adjacent four-storey 
house known as Admiral’s House.   
 
There are a number of fairly mature trees on the southern boundary of the property which can be 
seen when viewed from Admiral’s walk.  The property is located on the south-facing slope of a hill 
leading to Hampstead Heath some distance to the north. 
 
The site is located within a residential area of houses with generally large gardens.  The houses 
nearby are highly variable and range in age from historical to modern, and in size from two to 
four-storey, some having obvious basements.  From a superficial survey from the public highway 
there were no obvious signs of structural problems noted that could be attributed to poor ground 
conditions. 

CCCC SITE INVESTIGATIONSITE INVESTIGATIONSITE INVESTIGATIONSITE INVESTIGATION    

11111111 MethodMethodMethodMethod    

The strategy adopted for the intrusive investigation comprised the following: 

• 1 No 15m deep borehole was drilled using a light percussion, 150mm diameter, shell and 
auger boring rig. 

• Installation of a groundwater monitoring well with a water level datalogger for long-term 
measurement. 

The exploratory hole location is shown in Figure 1 in Appendix A. 

12121212 Weather Conditions Weather Conditions Weather Conditions Weather Conditions     

The fieldwork was carried out on 14th May 2014, at which time the weather was dry and sunny. 

13131313 Soils as FoundSoils as FoundSoils as FoundSoils as Found    

The soils encountered are described in detail in the attached exploratory hole log (Appendix A), 
but in general comprised a covering of made ground over Bagshot Formation.  A summary is given 
below. 
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DepthDepthDepthDepth    ThicknessThicknessThicknessThickness    Soil TypeSoil TypeSoil TypeSoil Type    DescriptionDescriptionDescriptionDescription    

GL to 0.52m 0.52m Made Ground Concrete surfacing over 
brickwork with a concrete 
footing. 

0.52 to 2.3m 1.78m Made ground Brown to reddish brown sandy 
cobbly GRAVEL with brick, 
concrete and flints. 

2.3 to 6.3m 4.0m Bagshot 
Formation? 

Medium dense yellowish brown 
sandy fine to coarse GRAVEL. 

6.3 to 9.0m 2.7m Bagshot 
Formation 

Firm to stiff pale grey sandy 
CLAY. 

9.0 to 15.45m 6.45m+ Bagshot 
Formation 

Medium dense to dense 
brownish grey to buff clayey fine 
SAND.  Lamination of sandy clay 
encountered. 

 

The very upper part of the borehole encountered insitu mortared brickwork with a concrete base, 
possibly the remains of a former wall. 

13.113.113.113.1 Visual and Olfactory Evidence of ContaminationVisual and Olfactory Evidence of ContaminationVisual and Olfactory Evidence of ContaminationVisual and Olfactory Evidence of Contamination    

No obvious evidence of possible contamination was recorded within BH1 other than the presence 
of made ground, which can sometimes contain elevated levels of various contaminants.  

14141414 Groundwater StrikesGroundwater StrikesGroundwater StrikesGroundwater Strikes    

Water was struck in the exploratory holes as follows: 

BHBHBHBH Water StrikesWater StrikesWater StrikesWater Strikes 

BH1 Strike between 4.5m to 5m depth, water was being added to aid 
drilling which made the strike depth uncertain.  Standing water level 
4.5m bgl. 

DDDD FIELD TESTING AND SAFIELD TESTING AND SAFIELD TESTING AND SAFIELD TESTING AND SAMPLINGMPLINGMPLINGMPLING    

The following in-situ test and sampling methods were employed. Descriptions are given in 
Appendix B together with the test results. 

• Disturbed Samples; 

• Standard Penetration Tests; 
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• Open Drive (U100) Sampling; 

• Hand Penetrometer Tests. 

EEEE GEOTECHNICAL GEOTECHNICAL GEOTECHNICAL GEOTECHNICAL LABORATORY TESTSLABORATORY TESTSLABORATORY TESTSLABORATORY TESTS    

The following tests were carried out on selected samples.  Test method references and results are 
given in Appendix C.  

• Moisture Content & Atterberg Determinations; 

• Particle Size Distribution (wet sieve & sedimentation) Tests; 

• Undrained Unconsolidated Triaxial (UUT) Test; 

• Sulphate & pH Determinations. 

FFFF     DISCUSSION OF GEOTECDISCUSSION OF GEOTECDISCUSSION OF GEOTECDISCUSSION OF GEOTECHNICAL TEST RESULTS HNICAL TEST RESULTS HNICAL TEST RESULTS HNICAL TEST RESULTS AND RECOMMENDATIONSAND RECOMMENDATIONSAND RECOMMENDATIONSAND RECOMMENDATIONS    

15151515 Soil Classification and PropertiesSoil Classification and PropertiesSoil Classification and PropertiesSoil Classification and Properties    

Soil Soil Soil Soil 
TypeTypeTypeType    

DepthDepthDepthDepth    CompressibilityCompressibilityCompressibilityCompressibility    VCPVCPVCPVCP    PermeabilityPermeabilityPermeabilityPermeability    
Frost Frost Frost Frost 

SusceptibleSusceptibleSusceptibleSusceptible    
CBRCBRCBRCBR    RemarksRemarksRemarksRemarks    

Made 
Ground 

GL to 
2.3m 

Potentially high Low to 
negligible 

N/A Yes Poor Not suitable 
for 
foundations 

GRAVEL 
& sandy 
GRAVEL 

2.3 to 
6.3m 

Low Negligible Fair to good No Good  

Sandy 
CLAY 

6.3 to 
9.0m 

Moderate to high Medium Low N/A N/A  

Clayey 
fine 
SAND 

9.0 to 
15.0m+ 

Low to moderate  Low to 
negligible 

Low to fair N/A N/A  

The lateral variation of the sandy clay layer has not been established; but is anticipated to vary in 
thickness within the local area. 

16161616 Swelling and Shrinkage Swelling and Shrinkage Swelling and Shrinkage Swelling and Shrinkage     

The gravel and sand materials will have negligible swelling and shrinkage properties. The horizon 
of sandy clay was classified as a clay of intermediate plasticity with a plasticity index value of 
26%. 

In terms of NHBC precautions relating to swelling and shrinkage issues, the clay horizon is at 
some depth and is below the standing groundwater level, furthermore, given that any basement 
structure that is proposed is likely to have a formation level of around 3.5, no specific precautions 
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will therefore be anticipated in relation to swelling and shrinkage precautions.    

17171717 Groundwater LevelsGroundwater LevelsGroundwater LevelsGroundwater Levels    and Monitoringand Monitoringand Monitoringand Monitoring    

An apparent level of perched groundwater was seen during the boring at a depth of around 5m 
depth, however a more definitive depth was not established as water was being added to aid 
drilling through the gravels.  When a datalogger was subsequently installed within the borehole 
on 10th June 2014 the standing water level was at 3.81m bgl.   

Groundwater levels vary considerably from season to season and year to year, often rising close to 
the ground surface in wet or winter weather, and falling in periods of drought.  Longer-term 
monitoring of the standing water levels within a standpipe in BH1 has been commenced using a 
submerged datalogger, the initial 6 weeks of monitoring data was downloaded on 25th July 2014 
and indicates that the standing water level has remained fairly steady around 3.78m bgl over this 
period.  The monitoring data is presented in graphical form contained within Appendix E.  The 
monitoring will be continued and future results will be reported in due course.   

18181818 Sulphates and AciditySulphates and AciditySulphates and AciditySulphates and Acidity    

The recorded pH values are in the range 5.3 to 6.9 for the natural soils and the groundwater 
sample, being mildly acidic in reaction.  The sample of made ground had a recorded value of 10.1, 
being alkaline in reaction. 

The Design Sulphate Class is DS-2 is recommended based upon the results of the groundwater 
sample.  Groundwater should be assumed to be immobile.  The ACEC site classification is AC-1s. 

19191919 BearBearBearBearing Capacitying Capacitying Capacitying Capacity    

For any new basement proposals it would be anticipated that formation levels of around 3.5m bgl 
will generally be formed on medium dense gravel and sandy gravel. Below this gravel is a layer of 
firm to stiff sandy clay, which may vary in thickness and depth laterally. 

For conventional foundations of strips or pads an allowable bearing capacity of 150kPa would be 
recommended within these materials.  Whilst this may appear to be modest for the gravels, this 
would allow for limiting any overall settlement within the underlying clays.  Providing no weaker 
horizons are present within the influence of loaded foundations the above allowable bearing 
pressure is for a maximum estimated settlement of 25mm. 

In terms of a raft or basement raft foundation, a net allowable bearing pressure of 150kPa would 
be available for a raft bearing onto the medium dense gravels and sandy gravels.  Excavation of 
the basement will result in soil unloading and associated unload displacements within both the 
gravels and underlying clay.  Within the gravels these will be immediate, but within the clay there 
will be an element of long-term displacement.  It is therefore suggested that estimates of long-
term movement be calculated once definite proposals are established, so that any necessary heave 
precautions can be included within the basement slab design.  

19.119.119.119.1 Piling Piling Piling Piling     

If contiguous or secant bored piles are to be installed as part of the basement construction, as 
with any piling scheme, discussions should be held with selected piling contractors to discuss the 
technical and financial merits of their various systems and overall resources, with respect to 
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equipment available for the soils described and anticipated, to achieve the depths and diameters 
considered with an adequate safety margin.   
 
From the viewpoint of pile type, and given the close proximity of adjacent structures, a bored pile 
solution is considered to be a more appropriate pile type.  In terms of bored piles and, noting the 
presence of potentially unstable soils (gravels and sandy gravels), and the presence of perched 
groundwater, a continuous flight auger grout injected pile (CFA) would be best suited to the 
ground conditions encountered. Careful monitoring during construction of these pile types is, 
however, required.  The site history is unknown however it should be noted that subsurface 
obstructions could be encountered in the form of old foundations etc. associated with previous 
development/buildings on the site.   Accordingly allowances for their removal/breaking out should 
be made when carrying out piling works and excavations. 

In the case of a contiguous bored pile wall solution, this will likely comprise a series of bored piles 
with a typical gap of approximately 100-150mm between each pile.  There is a significant risk of 
erosion/migration of gravel and sandy gravel materials from between the gaps in the piles 
(particularly where perched groundwater is present) and therefore the use mesh/sprayed concrete 
to ensure that no soil erosion/movement takes place from between the pile gaps could be 
considered. In addition to cater for the permeation of groundwater through the piled wall and 
sprayed concrete, a drainage cavity or some other form of waterproofing measures will need to be 
considered as part of the basement construction. 

20202020 Basement Design ParametersBasement Design ParametersBasement Design ParametersBasement Design Parameters    

There is an empirical relationship between the SPT N values for the angle of friction (φ’) of a 
granular material (Peck, Hanson and Thorburn).  
 
In addition, the peak and critical states angles of friction can also be estimated from grading, 
angularity and SPT N values (BS 8002, 1994).  
 
 
Where: (φ’peak)=30+A+B+C 
 (φ’cv)=30+A+B 
 
Assuming a well graded rounded gravel material (A=0, B=4) and a moderately graded sub-angular 
sand material (A=2, B=2), the following angles of friction are estimated for the soils encountered 
on site using the above relationships. 
 

Stratum Depth (mbgl) φ’ φ’peak φ’cv Recommended 

Made Ground 0.0 - 2.3    28˚ - based upon 
previous experience 

Medium dense GRAVEL 2.3 - 6.3 32 - 34˚ 36˚ 34˚  
 

Firm to stiff sandy CLAY 6.3 - 9.0   27˚  
 

Medium dense clayey 
SAND 

9.0 - 13.0 34 – 35˚ 36˚ 34˚  

Dense clayey SAND 13.0 - 15.0+ 37-40˚ 38˚ 34˚  
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A bulk unit weight of 19 kN/m3 is recommended for the sand and gravel materials, 20 kN/m3 for 
the clays. 
 
Further groundwater monitoring, especially over the wetter winter months, is recommended to 
establish the potential rise in standing water levels within the gravels on this site.  Suitable 
precautions for basement tanking/drainage and hydrostatic uplift, if required, should be included. 

21212121 Excavations and TrenchingExcavations and TrenchingExcavations and TrenchingExcavations and Trenching    

Statutory lateral earth support will be required in all excavations where men must work. An 
allowance for breaking out sub-surface obstructions will need to be made, as can be seen by the 
base of a former wall within BH1.  The made ground and the shallow sandy gravels will be prone 
to instability and potentially unheralded collapse, so will require suitable support to be provided 
where excavations are proposed.  

The depth and type of adjacent foundations will need to be considered when construction or 
excavation is proposed within the influence of these foundations.  Care will need to be taken to 
avoid undermining adjacent foundations and great care should be taken when designing 
temporary and permanent support/propping systems with respect to existing and adjacent 
foundations/structures, and when carrying out any underpinning works. 

22222222 Discussion on Waste DisposalDiscussion on Waste DisposalDiscussion on Waste DisposalDiscussion on Waste Disposal                

A sample of the made ground has been subject to Waste Acceptance Criteria testing and asbestos 
fibre screening, as these materials can contain elevated levels of contaminants.  The underlying 
natural ground would be anticipated to be classified as inert.  The test results, included within 
Appendix D, indicate that the made ground in also likely to be classified as inert waste.  All final 
waste classification is determined by the receiving landfill, so we would suggest that the results 
be forwarded to the landfill for their assessment. 
 

 



APPENDIX AAPPENDIX AAPPENDIX AAPPENDIX A    
    

Site Plan and Exploratory Hole Log 

    



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NB: Positions of Boreholes are only indicative unless dimensioned 

Site: Grove Lodge, Admirals Walk, London NW3 STL:  J11827 Fig No:    Figure 1 

Date: 24 July 2014  

Borehole Location Plan 

 

 

 

 

BH1BH1BH1BH1    

Southern Testing: Keeble House, Stuart Way, East Grinstead, West Sussex RH19 4QA 

ST Consult: Twigden Barns, Brixworth Road, Creaton, Northampton NN6  8NN 



Key to Exploratory Hole LogsKey to Exploratory Hole LogsKey to Exploratory Hole LogsKey to Exploratory Hole Logs 

    
GeneralGeneralGeneralGeneral       
All soil and rock descriptions in general accordance with BS5930:1999+A2:2010 
Geology Code only entered where positive identification of the sampled strata has been made 
       
SamplingSamplingSamplingSampling       
ES Environmental Sample (taken in appropriate sampling container) 
D Disturbed Sample 
B Bulk Sample 
LB Large Bulk for Earthworks testing 
C Core Sample 
U 
SPTLS  

Undisturbed Sample (number of blows indicated in results column) 
SPT Liner Sampler 

P Piston Sample 
W Water Sample 
       
Insitu TestsInsitu TestsInsitu TestsInsitu Tests       
SPT Standard Penetration Test in accordance with BS EN22476-3:2005 
SPT (C)  Cone Penetration Test  in accordance with BS EN22476-3:2005 
PT Penetration Test - STL documented equivalent SPT N Value  
PPT Perth Penetration Test - STL in house documented method (N Value) 
UCS      (        ) Unconfined Compressive Strength measure by hand penetrometer (kN/m

2
) 

IVN Hand Vane (kPa)           
PID 
MEXE 

Photo Ionisation Detector Results (ppm) 
Mexecone CBR Result 

 

       
Drilling RecordsDrilling RecordsDrilling RecordsDrilling Records                                        (In accordance with BS 5930:1999+A2:2010)  
Depth to standing 
water level 
Depth to water strike 
TCR 

 
 
 
Total Core Recovery (%) 

  

SCR Solid Core Recovery (%)   
RQD Rock Quality Index (%)   
FI Fracture Index   
    
Backfill SymbolsBackfill SymbolsBackfill SymbolsBackfill Symbols      
    
 
 Arisings 
 

       
 

 
Concrete 
 

   

 
Blacktop 
 
 
Bentonite Seal 
 

   

 
Gravel Filter 
 

  
 

 

 
Sand Filter 
 

  
 

 

    

Topsoil 

Made Ground 

Clay 

Silt 

Sand 

Gravel 

Mudstone/Claystone 

Siltstone 

Sandstone 

Limestone 

Chalk 

Principal Principal Principal Principal RockRockRockRock TypesTypesTypesTypes Principal Principal Principal Principal Soil TypesSoil TypesSoil TypesSoil Types    

Peat 

Pipe SymbolsPipe SymbolsPipe SymbolsPipe Symbols    

Plain Pipe 

Slotted Pipe 

Filter Tip 



Well
Water
Strikes Depth (m)

DepthLevel Legend (m)(m AOD)
Stratum Description

Project Name:

Location:

Client:

Dates:

Level:

NGR:

Project No. Borehole No

Logged By

General Remarks:

Hole Type

Borehole Details Water Strikes
Casing Depth Hole Depth Casing Diameter Date Water (m) Casing (m) Time (mins) Rose to (m) Sealed (m)m bgl m bgl mm

Thickness

Admiral's Walk, Hampstead, London NW3

Mr C Berendsen

Grove Lodge

Type

Type
Samples & In Situ Testing

Results

Results

Tel: 01342 333100

Ground Level and Location interpolated from topographic
survey.
Water added to aid drilling between 3m to 5.5m depth.
Water strike between 4.5m to 5.5m depth, standing level
around 4.5m depth.

526242E - 186089N

127.50 m AOD

14/05/2014

J11827 Cable BH1

JNR

6.70 15015.00

1.10
1.10

1.50
1.50

2.50

3.00
3.00

4.00

4.50
4.50

5.50

6.00
6.00
6.30

7.00
7.00

7.50

8.00
8.00

9.00
9.00

B
ES

CPT
B

D

CPT
B

D

CPT
B

D

CPT
B

D

U

D

SPT
D

N=6

N=25

N=16

N=9

UCS = 180

UCS = 120

60 blows

UCS = 150

N=23

127.46

127.10
126.98

125.20

121.20

118.50

0.04
0.36

0.12

1.78

4.00

2.70

0.04

0.40
0.52

2.30

6.30

9.00

Concrete surfacing

Brickwork

Concrete

Made Ground comprising brown to reddish brown
slightly clayey sandy fine to cobble sized angular
brick and concrete GRAVEL.  Occasional medium to
coarse rounded flints and large roots.
(MADE GROUND)

Medium dense pale brown to yellowish brown sandy to
slightly sandy fine to coarse occasionally
cobble-sized rounded flint GRAVEL.  Becoming more
sandy towards the base of layer.
(BAGSHOT FORMATION?)

Firm to stiff medium to high strength pale grey
mottled pale brown or orange brown slightly sandy
CLAY.  Laminations of more sandy clay evident.
Becoming more sandy with depth.
(BAGSHOT FORMATION)

Medium dense to dense buff mottled brownish grey or
greenish grey clayey fine SAND.  Occasional
laminations of orange brown very sandy CLAY.
(BAGSHOT FORMATION)

Continued next sheet

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

Sheet 1 of 2



Well
Water
Strikes Depth (m)

DepthLevel Legend (m)(m AOD)
Stratum Description

Project Name:

Location:

Client:

Dates:

Level:

NGR:

Project No. Borehole No

Logged By

General Remarks:

Hole Type

Borehole Details Water Strikes
Casing Depth Hole Depth Casing Diameter Date Water (m) Casing (m) Time (mins) Rose to (m) Sealed (m)m bgl m bgl mm

Thickness

Admiral's Walk, Hampstead, London NW3

Mr C Berendsen

Grove Lodge

Type

Type
Samples & In Situ Testing

Results

Results

Tel: 01342 333100

Ground Level and Location interpolated from topographic
survey.
Water added to aid drilling between 3m to 5.5m depth.
Water strike between 4.5m to 5.5m depth, standing level
around 4.5m depth.

526242E - 186089N

127.50 m AOD

14/05/2014

J11827 Cable BH1

JNR

6.70 15015.00

10.00

10.50
10.50

11.50
11.50

12.00
12.00

13.00

13.50
13.50

14.00

14.50

15.00
15.00

D

SPT
D

B
D

SPT
D

D

SPT
D

B

D

SPT
D

N=28

N=26

N=33

N=46

112.05

6.45

15.45

Medium dense to dense buff mottled brownish grey or
greenish grey clayey fine SAND.  Occasional
laminations of orange brown very sandy CLAY.
(BAGSHOT FORMATION)

13.00m - 15.00m: Becoming damp

End of Borehole at 15.45 m

11.0
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13.0

14.0
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17.0

18.0

19.0

Sheet 2 of 2



APPENDIX BAPPENDIX BAPPENDIX BAPPENDIX B    
    

Field Sampling and in-situ Test Methods & Results 
 



Field Sampling and inField Sampling and inField Sampling and inField Sampling and in----situ Test Methodssitu Test Methodssitu Test Methodssitu Test Methods  

Disturbed SamplesDisturbed SamplesDisturbed SamplesDisturbed Samples    

Disturbed samples were taken from the exploratory holes at intervals. 

Standard Penetration TestStandard Penetration TestStandard Penetration TestStandard Penetration Test    

The Standard Penetration (SPT) Test is specified in BS EN ISO 22476-3 : 2005.  In this test, a 51mm 
diameter open-ended tube is driven into the ground by a 63.5 kg hammer falling freely through 760 
mm.  The tube is seated by driving to a penetration of 150mm, or by 25 standard blows, whichever 
occurs first.  It is then driven for a maximum of a further 300mm and the number of blows is termed 
the penetration resistance (N).  If 300mm penetration cannot be achieved in 50 blows (100 blows in 
soft rock), the test drive is terminated.  When testing in gravels, a conical end piece is attached to 
the tube.  The test is then called an SPT(C). 

This test provides an indirect method of assessing the properties of cohesionless soils, and the 
following table (after Terzaghi and Peck) gives the approximate condition:- 

Number Blows (N)Number Blows (N)Number Blows (N)Number Blows (N)    DensityDensityDensityDensity    

0 - 4 Very Loose 

4 – 10 Loose 

10 – 30 Medium Dense 

30 – 50 Dense 

Over 50 Very Dense 

Open DriveOpen DriveOpen DriveOpen Drive    U100 SamplesU100 SamplesU100 SamplesU100 Samples    

U100 samples were taken in the clay soils at appropriate intervals.  These samples are taken in a 100 
mm diameter, 450 mm long, thin-walled steel tube, and are sealed with paraffin wax and tightly 
fitting end caps for transporting to the laboratory. 

Hand Penetrometer TestHand Penetrometer TestHand Penetrometer TestHand Penetrometer Test    

The hand penetrometer consists of a spring loaded and calibrated plunger which is forced into the 
soil.  A reading of unconfined compression strength (equal to twice cohesion) is given on a 
calibrated scale.  In common with other hand methods of strength assessment (eg. the shear vane) it 
does not give an accurate indication of bearing capacity in stiff or fissured soils, because of the 
small test area.  The figures are used for strength classification according to the table below. 

Hand PenetrometerHand PenetrometerHand PenetrometerHand Penetrometer    

ValueValueValueValue    (kPa)(kPa)(kPa)(kPa)    

Undrained ShearUndrained ShearUndrained ShearUndrained Shear    

StrengthStrengthStrengthStrength    cu (kPa)cu (kPa)cu (kPa)cu (kPa)    

Undrained Shear Undrained Shear Undrained Shear Undrained Shear 
Strength of ClaysStrength of ClaysStrength of ClaysStrength of Clays    

Less than 20 Less than 10 Extremely Low 

20 to 40 10 to 20 Very Low 

40 to 80 20 to 40 Low 

80 to 150 40 to 75 Medium 

150 to 300 75 to 150 High 

300 to 600 150 to 300 Very High 

More than 600 More than 300 Extremely High 
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PE JNR

Depth Natural MC 
Liquid Limit Plastic Limit

Passing                     
425 micron

m % % % %

BH1 7.00 D Firm high strength light grey brown sandy CLAY. 24 45 19 26 CI 100

Jun 13

Grove Lodge, Admirals Walk ( Hampstead )

Michael Barclay Partnership

Project Number

Date Issued

J11827

Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 BSI ref: FS29280

12-Jun-14

Location Sample 
Type Visual Description Comments Plasticity 

Index
Classi-
fication

Atterberg and Moisture Content Summary
To BS1377-2:1990(2003) cl.3.2, 3.3, 4.2, 4.3

Project Name

Client

Page 1 of 1



No. TH No. Depth

1 BH1 7.00

1Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 FS29280 Page 

Minimum Value 19 Minimum Value 26

Average Value 45 Average Value 19 Average Value 26

Key

Liquid Limit Plastic Limit Plasticity Index

Maximum Value 45 Maximum Value 19 Maximum Value 26

Minimum Value 45

12-Jun-14

Plasticity Chart for Atterberg Limit Tests
Project Name Grove Lodge, Admirals Walk ( Hampstead ) Project Number J11827

Client Name Michael Barclay Partnership PE JNR Date Issued
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No. TH No. Depth
1 BH1 7.00

1Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 FS29280 Page

Plasticity Index
Maximum Value 45 Maximum Value 19 Maximum Value 26

Minimum Value 45 Minimum Value 26

45 Average Value

Key

Liquid Limit Plastic Limit

Minimum Value 19

19Average Value Average Value 26

12-Jun-14

NHBC Classification for Volume Change Potential

Project Name Grove Lodge, Admirals Walk ( Hampstead ) Project Number J11827

Client Name Michael Barclay Partnership PE JNR Date Issued
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Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 BSI ref: FS29280 Page: 1

1

Comments:
Tested By STL Lab

Checked By

3.00Coefficient of Uniformity 7.95

Sample Type B
Test Methods:
Wet & Dry Grading BS1377-2: 1990(2003)                                                                    
cl.9.2 & 9.3

07 92

Brown and grey fine to coarse subangular to rounded flint GRAVEL.
Depth (m)

Visual Description of Sample: Particle Density (Assumed) Mg/m³ 2.65 Location BH1

SILT SAND GRAVEL

Fine Medium Coarse Fine Medium Coarse

Particle Size % Passing
125mm 100
75mm 100
63mm 100

6.3mm 18
2mm 8

630µm 4

37.5mm 91
20mm 60
14mm 39

Particle Size Distribution Chart

50mm 98

CLAY

200µm 2
63µm 1

Fine Medium Coarse
COBBLES

Client Name Michael Barclay Partnership PE JNR Date Issued 12-Jun-14

PARTICLE SIZE DISTRIBUTION REPORT
To BS1377-2:1990(2003) cl. 9.2-9.5

Project Name Grove Lodge, Admirals Walk ( Hampstead ) Project Number J11827
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Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 BSI ref: FS29280 Page: 2

0

Comments:
Tested By STL Lab

Checked By AnnaS

4.50Coefficient of Uniformity 8.84

Sample Type B
Test Methods:
Wet & Dry Grading BS1377-2: 1990(2003)                                                                    
cl.9.2 & 9.3

07 92

Light brown and grey fine to coarse subangular to rounded flint 
GRAVEL. Depth (m)

Visual Description of Sample: Particle Density (Assumed) Mg/m³ 2.65 Location BH1

SILT SAND GRAVEL

Fine Medium Coarse Fine Medium Coarse

Particle Size % Passing
125mm 100
75mm 100
63mm 100

6.3mm 19
2mm 8

630µm 2

37.5mm 92
20mm 55
14mm 35

Particle Size Distribution Chart

50mm 100

CLAY

200µm 1
63µm 0

Fine Medium Coarse
COBBLES

Client Name Michael Barclay Partnership PE JNR Date Issued 12-Jun-14

PARTICLE SIZE DISTRIBUTION REPORT
To BS1377-2:1990(2003) cl. 9.2-9.5

Project Name Grove Lodge, Admirals Walk ( Hampstead ) Project Number J11827

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0.001 0.01 0.1 1 10 100 1000 

Pe
rc

en
ta

ge
 P

as
si

ng
 



Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 BSI ref: FS29280 Page: 3

21 19

Comments:
Tested By STL Lab

Checked By AnnaS

11.50Coefficient of Uniformity

Sample Type B
Test Methods:
Sedimentation by Pipette BS1377-2: 1990(2003)                                           
cl. 9.4

Sedimentation pre-treatment: None 61 0

Firm medium strength light brown very sandy CLAY.
Depth (m)

Visual Description of Sample: Particle Density (Assumed) Mg/m³ 2.70 Location BH1

SILT SAND GRAVEL

Fine Medium Coarse Fine Medium Coarse

Particle Size % Passing
2mm 100

630µm 100
200µm 100

20µm 28
6µm 24
2µm 21

Particle Size Distribution Chart

63µm 39

CLAY
Fine Medium Coarse

COBBLES

Client Name Michael Barclay Partnership PE JNR Date Issued 12-Jun-14

PARTICLE SIZE DISTRIBUTION REPORT
To BS1377-2:1990(2003) cl. 9.2-9.5

Project Name Grove Lodge, Admirals Walk ( Hampstead ) Project Number J11827
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Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 BSI ref: FS29280 Page: 4

20 23

Comments:
Tested By STL Lab

Checked By AnnaS

14.00Coefficient of Uniformity

Sample Type B
Test Methods:
Sedimentation by Pipette BS1377-2: 1990(2003)                                           
cl. 9.4

Sedimentation pre-treatment: None 57 0

Firm medium strength light brown very sandy CLAY.
Depth (m)

Visual Description of Sample: Particle Density (Assumed) Mg/m³ 2.70 Location BH1

SILT SAND GRAVEL

Fine Medium Coarse Fine Medium Coarse

Particle Size % Passing
2mm 100

630µm 100
200µm 100

20µm 27
6µm 23
2µm 20

Particle Size Distribution Chart

63µm 43

CLAY
Fine Medium Coarse

COBBLES

Client Name Michael Barclay Partnership PE JNR Date Issued 12-Jun-14

PARTICLE SIZE DISTRIBUTION REPORT
To BS1377-2:1990(2003) cl. 9.2-9.5

Project Name Grove Lodge, Admirals Walk ( Hampstead ) Project Number J11827
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PE JNR

m 2mm   %
g/l SO3

BRE               
mg/l SO4

g/l SO3
BRE                

mg/l SO4

BH1 7.50 U Soft to firm medium strength buff sandy CLAY. 100.0 5.3 0.07 86

BH1 10.00 D Soft to firm medium strength buff very sandy 
CLAY. 100.0 5.4 0.03 38

BH1 13.00 D Very soft extremely low strength buff very sandy 
CLAY. 100.0 6.5 0.10 125

Jun 13 Page: 1

Soil Sulphate
 2:1 Water Extract

pH Value

CHEMICAL & ELECTROCHEMICAL TESTING SUMMARY
To BS1377-3:1990(2003) cl 5.6 & 9.5

Project Name

Client 12-Jun-14

Project Number

Date Issued

J11827Grove Lodge, Admirals Walk ( Hampstead )

Michael Barclay Partnership

Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 FS29280

Groundwater                      
SulphateTH No. Sample TypeDepth Visual Description Comments Passing



PE JNR

m 2mm   %
g/l SO3

BRE               
mg/l SO4

g/l SO3
BRE                

mg/l SO4

BH1 3.80 ES 100.0 6.9 0.39 470

Jun 13 Page: 1

Soil Sulphate
 2:1 Water Extract

pH Value

CHEMICAL & ELECTROCHEMICAL TESTING SUMMARY
To BS1377-3:1990(2003) cl 5.6 & 9.5

Project Name

Client 17-Jun-14

Project Number

Date Issued

J11827Grove Lodge, Admirals Walk ( Hampstead )

Michael Barclay Partnership

Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 FS29280

Groundwater                      
SulphateTH No. Sample TypeDepth Visual Description Comments Passing



PE

Depth                  
(m)

UCS by           
Hand Pen. 

(KPa)

NMC                         
(%)

Cell               
Press. 
(KPa)

Deviator 
Stress 
(KPa)

Apparent      
Cohesion Cu 

(KPa)

Bulk 
Density 
(Mg/m³)

BH1 7.50 U 150 30.1 150 103 51 1.97

Aug 13 Page: 1

IMMEDIATE UNDRAINED TRIAXIAL SUMMARY
To BS1377-7:1990(1994)

Project Number

Date Issued

J11827

12-Jun-14

Location Sample Type Visual Description Comments Test Type

Project Name

Client

Grove Lodge, Admirals Walk ( Hampstead )

Michael Barclay Partnership JNR

Southern Testing Laboratories Limited, East Grinstead is registered under BS EN ISO 9001:2008 BSI ref: FS29280

Soft to firm medium strength buff sandy CLAY. Single 
Stage
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Scientific Analysis Laboratories Ltd
Certificate of Analysis

3 Crittall Drive
Springwood Industrial

Estate
Braintree

Essex
CM7 2RT

Tel : 01376 560120
Fax : 01376 552923

Report Number: 400117-1

Date of Report: 17-Jun-2014

Customer: Southern Testing Laboratories
Keeble House
Stuart Way
East Grinstead
West Sussex
RH19 4QA

Customer Contact: Mr Jon Race

Customer Job Reference: J11827
Customer Purchase Order: J11827_2
Customer Site Reference: Grove Lodge, Admirals Walk (Hampstead)

Date Job Received at SAL: 06-Jun-2014
Date Analysis Started: 09-Jun-2014

Date Analysis Completed: 17-Jun-2014

The results reported relate to samples received in the laboratory
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs
All results have been reviewed in accordance with QP22

This document has been printed from a digitally signed master copy

Scientific Analysis Laboratories is a

limited company registered in England and

Wales (No 2514788) whose address is at

Hadfield House, Hadfield Street, Manchester M16 9FE

1650

Report checked
and authorised by :
Miss Claire Brown
Customer Service Manager

Issued by :
Miss Claire Brown
Customer Service Manager
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Waste Acceptance Criteria
 

From: EC Directive 99/31/EC and Landfill Regulations 2002 (as ammended)

Notes:- Cumulative release at L/S=10 (mg/kg of dry matter) in accordance with BS EN 12457. Soil leaching procedure is not covered by our UKAS accreditation

Customer Sample Reference : BH1 @ 1.10m

SAL Sample Reference : 400117 001

Project Site : Grove Lodge, Admirals Walk (Hampstead)

Customer Reference : J11827

Test Portion Mass (g) : 175

Date Sampled : 14-MAY-2014

Type : Fill

Soil Summary Result Inert Waste
Landfill

Stable non
reactive

Hazardous
Waste Landfill

Determinand Technique LOD Units Symbol

pH Probe U 10.1 >6.0

Loss on Ignition @450C Ign 450C/Grav 0.1 % U 3.1 10.0

Total Organic Carbon OX/IR 0.1 % WN 0.7 3.0 5.0 6.0

Acid Neutralising Capacity (pH 7) Titration 2.0 Mol/kg N <2.0

BTEX (Sum) Calc 0.040 mg/kg U <0.040 6.0

Coronene GC/MS (MCERTS) 0.1 mg/kg N <0.1

PAH (Sum) Calc 1.6 mg/kg N <1.6 100.0

PCB EC7 (Sum) Calc 0.00035 mg/kg U <0.14 1.0

TPH (C10-C40) GC/FID (SE) 10 mg/kg U <10 500.0

Moisture Grav (1 Dec) (40 C) 0.1 % N 9.6

Moisture @ 105 C Grav (1 Dec) (105 C) 0.1 % N 13

Retained on 2mm Grav 0.1 % N (32) <0.1

10:1 Leachate Result Inert Waste
Landfill

Stable non
reactive

Hazardous
Waste Landfill

Determinand Technique LOD Units Symbol

Antimony (Dissolved) Calc / ICP/MS (Filtered) 0.010 mg/kg N 0.017 0.06 0.7 5.0

Arsenic (Dissolved) Calc / ICP/MS (Filtered) 0.0020 mg/kg N 0.13 0.5 2.0 25.0

Barium (Dissolved) Calc / ICP/MS (Filtered) 0.010 mg/kg N 0.088 20.0 100.0 300.0

Cadmium (Dissolved) Calc / ICP/MS (Filtered) 0.00020 mg/kg N <0.00020 0.04 1.0 5.0

Chloride Calc / Discrete Analyser 10 mg/kg N 30 800.0 15000.0 25000.0

Chromium (Dissolved) Calc / ICP/MS (Filtered) 0.010 mg/kg N 0.041 0.5 10.0 70.0

Copper (Dissolved) Calc / ICP/MS (Filtered) 0.0050 mg/kg N 0.13 2.0 50.0 100.0

Dissolved Organic Carbon Calc / OX/IR 10 mg/kg N 74 500.0 800.0 1000.0

Fluoride Calc / Discrete Analyser 0.50 mg/kg N 2.8 10.0 150.0 500.0

Lead (Dissolved) Calc / ICP/MS (Filtered) 0.0030 mg/kg N 0.017 0.5 10.0 50.0

Mercury (Dissolved) Calc / ICP/MS (Filtered) 0.00050 mg/kg N <0.00050 0.01 0.2 2.0

Molybdenum (Dissolved) Calc / ICP/MS (Filtered) 0.010 mg/kg N 0.040 0.5 10.0 30.0

Nickel (Dissolved) Calc / ICP/MS (Filtered) 0.010 mg/kg N 0.035 0.4 10.0 40.0

Phenols(Mono) Calc / Colorimetry (CE) 0.050 mg/kg N <0.050 1.0

Selenium (Dissolved) Calc / ICP/MS (Filtered) 0.0050 mg/kg N 0.013 0.1 0.5 7.0

SO4-- Calc / Discrete Analyser 5.0 mg/kg N 260 1000.0 20000.0 50000.0

Total Dissolved Solids Calc 100 mg/kg N 11000 4000.0 60000.0 100000.0

Zinc (Dissolved) Calc / ICP/MS (Filtered) 0.020 mg/kg N <0.020 4.0 50.0 200.0

This document has been printed from a digitally signed master copy

Produced by Scientific Analysis Laboratories Ltd, 3 Crittall Drive, Springwood Industrial Estate, Braintree, Essex, CM7 2RT Page 2 of 4

400117-1



SAL Reference: 400117

Project Site: Grove Lodge, Admirals Walk (Hampstead)

Customer Reference: J11827

Soil Analysed as Soil

Miscellaneous

SAL Reference 400117 001

Customer Sample Reference BH1 @ 1.10m

Test Sample A40

Date Sampled 14-MAY-2014

Type Fill

Determinand Method LOD Units Symbol

Asbestos ID PLM SU Asbestos not
detected

-

SAL Reference: 400117

Project Site: Grove Lodge, Admirals Walk (Hampstead)

Customer Reference: J11827

Soil Analysed as Soil

BTEX

SAL Reference 400117 001

Customer Sample Reference BH1 @ 1.10m

Test Sample AR

Date Sampled 14-MAY-2014

Type Fill

Determinand Method LOD Units Symbol

Benzene GC/MS(Head Space)(MCERTS) 10 µg/kg U (13) <10

EthylBenzene GC/MS(Head Space)(MCERTS) 10 µg/kg U <10

Meta/Para-Xylene GC/MS(Head Space)(MCERTS) 10 µg/kg U <10

Ortho-Xylene GC/MS(Head Space)(MCERTS) 10 µg/kg U <10

Toluene GC/MS(Head Space)(MCERTS) 10 µg/kg U <10

SAL Reference: 400117

Project Site: Grove Lodge, Admirals Walk (Hampstead)

Customer Reference: J11827

Soil Analysed as Soil

PCBs EC7 (SE)

SAL Reference 400117 001

Customer Sample Reference BH1 @ 1.10m

Test Sample AR

Date Sampled 14-MAY-2014

Type Fill

Determinand Method LOD Units Symbol

Polychlorinated biphenyl BZ#101 GC/MS 20 µg/kg U <20

Polychlorinated biphenyl BZ#118 GC/MS 20 µg/kg U <20

Polychlorinated biphenyl BZ#138 GC/MS 20 µg/kg U <20

Polychlorinated biphenyl BZ#153 GC/MS 20 µg/kg U <20

Polychlorinated biphenyl BZ#180 GC/MS 20 µg/kg U <20

Polychlorinated biphenyl BZ#28 GC/MS 20 µg/kg U <20

Polychlorinated biphenyl BZ#52 GC/MS 20 µg/kg U <20

This document has been printed from a digitally signed master copy

Produced by Scientific Analysis Laboratories Ltd, 3 Crittall Drive, Springwood Industrial Estate, Braintree, Essex, CM7 2RT Page 3 of 4
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Index to symbols used in 400117-1
 

 

Notes
 

SAL Reference: 400117

Project Site: Grove Lodge, Admirals Walk (Hampstead)

Customer Reference: J11827

Soil Analysed as Soil

Total and Speciated USEPA16 PAH (SE) (MCERTS)

SAL Reference 400117 001

Customer Sample Reference BH1 @ 1.10m

Test Sample AR

Date Sampled 14-MAY-2014

Type Fill

Determinand Method LOD Units Symbol

Naphthalene GC/MS 0.1 mg/kg U <0.1

Acenaphthylene GC/MS 0.1 mg/kg U <0.1

Acenaphthene GC/MS 0.1 mg/kg U <0.1

Fluorene GC/MS 0.1 mg/kg U <0.1

Phenanthrene GC/MS 0.1 mg/kg U <0.1

Anthracene GC/MS 0.1 mg/kg U <0.1

Fluoranthene GC/MS 0.1 mg/kg N <0.1

Pyrene GC/MS 0.1 mg/kg N <0.1

Benzo(a)Anthracene GC/MS 0.1 mg/kg U <0.1

Chrysene GC/MS 0.1 mg/kg U <0.1

Benzo(b/k)Fluoranthene GC/MS 0.1 mg/kg U <0.1

Benzo(a)Pyrene GC/MS 0.1 mg/kg U <0.1

Indeno(123-cd)Pyrene GC/MS 0.1 mg/kg U <0.1

Dibenzo(ah)Anthracene GC/MS 0.1 mg/kg U <0.1

Benzo(ghi)Perylene GC/MS 0.1 mg/kg U <0.1

Polyaromatic Hydrocarbons (Total) GC/MS 0.1 mg/kg U <0.1

Value Description

8:1 Leachate to BS EN 12457-3 (8:1)

2:1 Leachate to BS EN 12457-3 (2:1)

AR As Received

A40 Assisted dried < 40C

32 Whole sample was crushed

13 Results have been blank corrected.

W Analysis was performed at another SAL laboratory

S Analysis was subcontracted

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Samples submitted for GC/MS (Headspace) analysis were submitted in inappropriate containers. It is possible therefore that the results provided may be compromised.

PAH, TPH, BTEX & PCB - These samples have been analysed exceeding recommended holding times. It is possible therefore that the results provided may be compromised.

Where an asbestos result of none detected is reported, this is obtained from analysis of a representative sub sample.

No loose asbestos fibres or asbestos containing materials were found

Sub contracted analysis performed by SAL Scotland & REC Asbestos South East Limited

Retained on 2mm is removed before analysis

Reported results on as received samples are corrected to a 105 degree centigrade dry weight basis except ANC

pH, LOI, Asbestos & TOC were performed on assisted dried samples (<40 degree centigrade). All other results relate to samples as received.

This document has been printed from a digitally signed master copy
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APPENDIX EAPPENDIX EAPPENDIX EAPPENDIX E    

    
Monitoring Results 
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P = Peak Reading, S = Steady reading

Time Of Readings:
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Time Of Readings: Time Of Readings: Time Of Readings:

09:31

Project Engineer: JNRGrove Lodge, Admirals Walk, Hampstead

Caspar Berendsen
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Netley Cottage, Hampstead 

Basement Impact Assessment 

FWM8625-RT001-R02-00  

F. Ground Investigation Report – Ground Engineering 
Report reference C13390A, prepared in February 2015. Approved by S J Fleming, BSc, MSc, MCSM, 
CGeol, FGS, Director of Ground Engineering Ltd. 
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