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1693/01/RWa/rwa 24 March 2015

No. 11 Rosslyn Hill, Hampstead

Basement Impact Assessment

1.0 Introduction

The owners of the site at No.11 Rosslyn Hill, Mr and Mrs Jeffreys are proposing to extend their
Grade 1l listed Georgian house by introducing new extensions to the front and rear of the
existing property. The proposal also involves two new basements, one which will accommodate
a swimming pool and a double storey section to accommodate plant at a lower level. The works
will also amalgamate the building with the adjacent studio building.

This Basement Impact Assessment (BIA) sets out the existing site and history, the proposed
structural concept design, an overall construction sequence and considers the impact the
basement construction has on the building on the site and adjacent neighbouring properties. It
also explores the surface and ground water flows on and near the site as well as slope stability.

This report has been based on the following information:

e Historical maps and in house desk study

e Geological survey maps and BGS borehole records

e Proposed layout drawings by Thomas Croft Architects

e Site visits

e Asite investigation carried out by Ground Engineering during January 2015 (Appendix E)

In preparing the BIA reference has been made to the following London Borough of Camden
documents:

e Camden Local Development Framework (LDF) Policy DP27

e Camden Planning Guidance — Basements and Lightwells CPG4

e Camden Geological, Hydrogeological and Hydrological Study — Guidance for Subterranean
Development prepared by ARUP

The BIA has been prepared by the following persons, holding the stated
qualifications:

Alan Baxter & Associates Robert Walton MEng
Fred Nyberg MEng MIStructE CEng
Adam Sewell MEng MIStructE CEng

Ground Engineering Ltd S. J. Fleming MSc MCSM CGeol FGS
J. E. M. Davies BSc(Hons) MSc CGeol FGS
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11

1.2

1.3

Site

The site of No.11 Rosslyn Hill is in Camden, London, and is located on the site of the hill
which forms Hampstead Heath. The property is set back from Haverstock and Rosslyn
Hill, which are to the east, by means of a narrow drive. Directly to the north is Lyndhurst
Hall, a former chapel building, but now used as a music studio. To the west, the site is
bounded by Waterhouse Close and to the south by the rear gardens of Belsize Lane. See
Appendix A and C for an overall map of the area.

The site is irregularly shaped; see Appendix C for a site plan. The site is 60m long, east to
west, and the width of the site tapers towards the west boundary. The main house is
located toward the east boundary.

There are a number of out buildings located around the site, most noticeable the studio,
a single storey dwelling in the south east corner. The other structures on the site
comprise single storey sheds.

Along the south boundary there are a number of mature Horse Chestnut, London Plane
and Oak trees.

Site History

The site is located in the London Borough of Camden in the Fitzjohn and Netherhall
Conservation area. Refer to drawing 1693/01/02 in Appendix C for a site plan and
Appendix A for photos of the site.

No.11 Rosslyn Hill was built in 1770 in the landscaped grounds of the former Wilde’s
House, a large manor house built circa 1560. No.11 Rosslyn Hill was located to the south
east of the former location of Wilde’s House, close to an infilled landscaped pond.

In the late 1890’s Hampstead developed rapidly. During this period both the terrace and
semi-detached houses, to the east of the site, and Lyndhurst Chapel, to the north, were
built, forming the distinct plot where No.11 Rosslyn Hill now resides.

In the 1900s, Lyndhurst Chapel was extended to the west, to form an additional hall
space for the Chapel.

In the 1960’s a row of garages were built directly adjacent to the east boundary,
replacing one of the Victorian townhouses on Haverstock Hill. At a similar time the
single storey studio building, and the timber shed were constructed.

The site and the adjacent properties have remained materially unchanged since the
1970’s.

Site Geology

Based on the Geological map of the area, the ground conditions on the site comprise
made ground over London Clay. The geological map indicates that the Claygate member
is present above the London Clay stratum at the south end of the site. Refer to drawing
1693/01/03 in Appendix B for details of this. A site investigation was undertaken in
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January 2015, which included three boreholes and nine window samples. Refer to
Appendix E for the Interpretative Site Investigation Report. This showed that the
Claygate member is not present and the ground conditions are as follows:

e Made ground (1 to 2.6m thickness )

e London Clay (approx. at 1m depth to an unknown depth. Borehole 3
extended to 20m and the London Clay was still present)

The window samples were undertaken to investigate the profile of the top of the
London Clay stratum on the site to aid the understanding of the ground water flows.
This showed that the Clay stratum is located deeper at the south end of the site beneath
approximately 3.5m of made ground. The findings of the site investigations and the
geological profiles are summarised on drawings 1693/01/S03 and S04 in Appendix C.

Form and condition of the existing structures

The existing building on the site was constructed in 1770 and is listed Grade II. The
building has three storeys above ground and a lower ground floor with lightwells to the
front and rear of the building. The second floor has a reduced footprint and covers the
central part of the building only. The building is of loadbearing masonry construction
with timber floors. The roof structure comprises a timber pitched roof over the central
part of the building. The north east and south west ends of the building have timber
pitched roofs with hipped ends. There are bay windows located on the east and north
elevations. On the north west side of the building, there is a cellar with a vaulted
masonry roof and this is accessed via the lower ground floor and also an external stair
on the north west elevation.

The two masonry spine walls running north to south in the building contain the
fireplaces that originally used the heat the spaces although radiators have since been
added into the rooms. The eastern spine wall contains back to back fireplaces.

The loadbearing masonry walls are founded on corbelled strip foundations. The
foundations were exposed as part of the site investigations and details of the findings
are summarised on drawings 1693/01/S03 and S04 in Appendix C. Based on site
observations, generally the existing structure is in reasonable condition for its age and
type of construction.

There are two timber sheds located in the garden area, which will be removed as part of
the proposals. There is also a single storey building at the south east corner of the site,
which is of loadbearing masonry construction (likely to be cavity walls) with a flat timber
roof structure. The studio building is of average quality for its age and type

To the north of the site, by the forecourt of the house, the neighbouring gardens are
approximately 0.5m lower the forecourt. The two sites are separated by a brickwork
wall, which is approximately 2.2m tall. The wall is generally in a reasonable condition for
its age and type of construction.
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2.0

1.5

1.6

Screening

The Proposals

The proposed scheme involves the following:

e Amalgamation of the main house with the adjacent studio dwelling and
conversion of the studio dwelling in course of combining with the main house.
e Construction of a single storey extension at the rear of the house (West side)
e Construction of a new single storey basement beneath the forecourt to the
house with a swimming pool. A double basement is to be provided locally in the
south east corner for plant equipment. This basement is to be linked to the
single storey extension at the rear of the house by a new lightwell.

e Construction of a new single storey basement at the south west corner of the
existing house adjacent to the Lyndhurst Hall

e Construction of a new single storey basement to the west of the existing
lightwell along the west elevation to the building for plant

This report relates to the proposed construction of the basements. The approach to the
design of the new basements includes consideration of the following key items:

e Ground conditions

e Groundwater regime

e Surface flow and flooding

e Slope and ground stability

e The structure of the existing adjacent buildings

e The effects on surrounding and adjoining properties
e An appropriate design and construction methodology

The Characteristics of the project

The structural form of the proposed basements will be a combination of contiguous and
secant bored piled walls, with reinforced concrete walls in some areas where the
basement faces the existing lightwells. Some underpinning will be carried out at the
north east corner of the house where the new basement abuts it. The proposals also
include forming a double storey basement adjacent to neighbouring gardens and a
swimming pool underneath the forecourt to the house.

The purpose of the screening stage of the BIA is to identify any matters of concern which should
be investigated further through the BIA process. The screening process has be undertaken as
outlined in the Camden Planning Guidance — Basement and Lightwells CPG4 and the Camden
geological, hydrogeological and hydrological study prepared by ARUP.

The screening flow charts given in CPG4 have been used and are provided in Appendix C.
Several items in the screening checklists were identified as being relevant to this proposal and
therefore a BIA is necessary. Those that have been identified as being relevant are discussed in
the following Scoping Stage.
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3.0

Scoping (Stage 2)

The purpose with the scoping stage of the assessment process is to define further the potential
impacts identified in the screening stage in section 2.0, as a device to define what further
investigations are needed in order to assess the impacts. This stage has been undertaken as set
out in the following documentation:

- Camden Planning Guidance — Basements and lightwells CPG 4

- Camden Geological, hydrogeological and hydrological study prepared by ARUP

3.1 Conceptual Ground Model

To assist the scoping stage a conceptual ground model has been produced to show how
the site works, which encompasses hydrological, hydrogeological and the geological
information of the site. The conceptual ground model is based on the following
information:

e Information obtained during the screening stage of the BIA

e The site investigation undertaken in January 2015

e Readily available published data

e Application of hydrogeological principles

This is as follows.

Site location

11 Rosslyn Hill, Hampstead, London

Local geology

The geology of the locality comprises made ground over London Clay. Based
on the geological map, the Claygate member is present at the western end
of the site beneath the layer of made ground. Beneath the thick London
Clay is the Lambeth Group, Thanet Sand formation and Chalk which
together make up the lower Aquifer.

Local ground
levels

The site gently slopes to the south east

Local surface
water or below
ground water

There are no local surface or below ground water features close to site.

features

Local The London Clay is sufficiently thick that it isolates the strata of the Lower
groundwater Aquifer from the secondary aquifer on top of the London Clay

level

Local surface
finishes

The surrounding area to the house is mostly soft landscaping. The front and
sides of the house is covered in gravel and the garden at the rear (west side)
is mainly covered in grass. A small area at the rear of the house is covered in
paving slabs and separated from the garden by a low level garden wall.
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There are three sheds on the north side of the site and an Annexe building
at the south east corner of the site.

Current local A proportion of local rainfall will be retained in the near surface soil (made
surface water ground and topsoil) with a proportion evaporating into the atmosphere or
pathway being taken up by plant and tree root systems and some may percolate

down and enter the secondary groundwater system on top of the London
Clay/Claygate member. The top of the London Clay is likely to dip in the
same direction as the local topography and the shallow groundwater is
likely to follow the natural topography of the site in the south east
direction. A further proportion of local rainfall will run off the hard surfaced
areas (existing buildings on the site) into the main surface water sewers.

3.2

33

Using the above conceptual ground model, the potential issues identified during the
screening stage are discussed further.

Hydrology (surface water flow and flooding)

3 Will the proposed basement Yes, the area of hard Y
development result in a change in the | landscaping will be slightly
proportion of hard surfaced/paved increased from the small
external areas? lightwell that is introduced at

the lower ground floor level
along the south elevation to
the existing house

The area of hard landscaping on the site will be increased slightly and the impact this
will have is likely to be negligible as the increase is small in comparison to the size of the
site.

Hydrogeology (groundwater flow)

1la Will the proposed basement extend Unsure Y
beneath the water table surface?

Will the proposed basement Yes, the hard landscaping will |y
development result in a change in the | slightly increase on the site
proportion of hard surfaced/paved from the introduction of the
external areas? new lightwell along the south

elevation to the existing house

The level of groundwater will need to be measured as part of the site investigation using
a standpipe monitored over a period of time after installation. This will determine if
there is a perched water table within the ground below the basement and on top of the
London Clay and whether the basement will extend within it and therefore affect the
groundwater regime and the effect of groundwater on neighbouring properties.
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3.4

3.5

The amount of hardstanding surfaces will be slightly increased as the new lightwell
along the south elevation will replace a soft landscaped area. This will reduce the
volume of rainfall seeping into the ground below and subsequently into underground
aquifers. This is a small area and will have a negligible effect on the volume of surface
water infiltrating into the groundwater below as the underlying stratum is relatively
impermeable and the ground water is likely to flow downhill in the direction of the
topography on the site. The top of the London Clay stratum will need to be determined
on the site in order to develop an understanding of the groundwater flows on and near
the site.

Slope and ground stability

5 Is the London Clay the lowest Yes, the London Clay is the lowest Y
strata at the site? strata on the site. Refer to Figure 3
of the Arup Hydrogeological report
— Camden Geology Map.

6 Will any tree/s be felled as part of | A small section of the basement Y
the proposed development and the new single storey dining
and/or are any works proposed room extension encroaches into

within any tree protection zones | the root protection zone of the
where trees are to be retained? trees along the south boundary.
Refer to Arboriculturalist’s reports
for more details.

13 Will the proposed basement Yes, the basement is being formed | Y
significantly increase the adjacent to neighbouring buildings.
differential depth of foundations | These include garages to the south
relative to neighbouring east and Lyndhurst Hall on the
properties? north side and these foundation

are likely to be shallower than the
proposed basement

The site investigation is to confirm the strata on the site. The proposed basement is
likely to result in differential depths of the foundations relative to neighbouring
buildings. The depths of the foundations surrounding the site will be investigated
during a site investigation and a ground movement assessment carried out to determine
the extent of any effects on neighbouring properties.

Conclusions

The scoping has identified a few matters that need to be investigated further. A site
investigation must therefore be undertaken and include the following in order to gain
enough information to address the potential issues identified in the scoping stage.

e Boreholes and window sampling to determine the ground conditions on the site and
the contours of the London Clay stratum

e Standpipe to monitor groundwater levels in the borehole over an extended period
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4.0

5.0

e Trial pits adjacent to the surrounding walls to determine the type, size and
condition of the foundations to adjacent structures.

Site Investigations and study (Stage 3)

From the scoping stage of the BIA, a site investigation has been designed and implemented by
Ground Engineering Limited. A copy of their report can be found in Appendix E, which includes
a desk study, factual and interpretative reports.

The ground conditions on the site comprise made ground over London Clay. The Claygate
member was not encountered on the site as suggested by the geological maps. The top of the
London Clay is located approximately 1.5m below the ground level on average on the site with
the exception of the south side of the site. Based on the boreholes and window sampling
undertaken on the site, the top of the London Clay follows broadly the topography of the site in
the south east direction. The site investigations confirmed that the London Clay along this
boundary dips down and is located approximately 3.2m below the ground level. This is discussed
in the Interpretative Site Investigation Report by Ground Engineering and this local depression
in the London Clay is believed to be associated with an infilled pond.

Groundwater was encountered during the site works at a depth of 0.95m to 3m below the
ground level on the site. Monitoring in January to March 2015 found a slight fluctuation in the
groundwater level. The levels recorded showed the water level to be between 0.5m and 2.95m
below the ground level.

The level of the groundwater is therefore within the depth of the basement or slightly above the
basement roof slab at the rear of the site, which need to be considered in the proposed design
of the basements. This is discussed in more detail in section 5.7.

The site investigation indicated the made ground contained elevated concentrations of lead,
which exceeded the residential soil screening criteria. Ground Engineering Ltd propose that
remediation of the soils beneath the site is only considered necessary in relation to the creation
of new areas of gardens and soft landscaping as any new hardstanding, and building floors will
prevent contact between any contaminated ground and the site end users. For any soft
landscaping, soils will need to be removed to a depth of 0.6m and fresh topsoil used of the same
thickness.

Impact Assessment (Stage 4)

The impact assessment stage of the BIA describes the impacts of the proposed basement
development on the environment and how this will be mitigated in the design and construction.
For the factual and interpretative site investigation reports refer to Appendix E.

5.1 Updated Ground Model

The ground model from the scoping stage has been updated to reflect the findings from
the site investigation and shall be used to inform the design of the basement, its
construction and assess its effects on the potential issues highlighted in the scoping
stage.
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Site location

11 Rosslyn Hill, Hampstead, London

Local geology

The geology of the locality comprises approximately 0.8m to 1.6m of made
made ground over London Clay. The Claygate member was not encountered
on the site. The thickness of the made ground layer was deeper at the
southern end of the site in the garden area. This is likely to be associated
with a previous pond as discussed in the site investigation report by Ground
Engineering Ltd. The thickness of the London Clay stratum exceeds 20m in
thickness.

Local ground
levels

The site gently slopes to the south east

Local surface
water or below
ground water

There is a feature underground along the southern boundary as discussed
above under ‘local geology’

features

Local The London Clay is sufficiently thick that it isolates the strata of the Lower
groundwater Aquifer from the secondary aquifer on top of the London Clay

level

Local surface
finishes

The surrounding area to the house is mostly soft landscaping. The front and
sides of the house is covered in gravel and the garden at the rear (west side)
is mainly covered in grass. A small area at the rear of the house is covered in
paving slabs similar to the existing arrangement.

Current local
surface water
pathway

A proportion of local rainfall will be retained in the near surface soil (made
ground and topsoil) with a proportion evaporating into the atmosphere or
being taken up by plant and tree root systems and some may percolate
down and enter the secondary groundwater system on top of the London
Clay/Claygate member. The top of the London Clay dips in the same
direction as the local topography and the groundwater follows the natural
topography of the site in the south east direction and the basement design
will be detailed to maintain the status quo of the ground water flows. A
further proportion of local rainfall will run off the hard surfaced areas
(existing buildings on the site) into the main surface water sewers.

5.2 Design of basement

The proposed structure drawings are included in Appendix H. There are two basements
that are to be constructed on the site to provide additional facilities for the owners of
No 11 Rosslyn Hill. At the front of the house (east side), a new basement structure is to
be provided with a swimming pool. This basement is to include a small double storey
section in the south west corner. This space is to be linked to the lower ground floor
level of the house and the new dining room extension at the rear of the house at ground
level. This link will be created by a new lightwell at lower ground floor level that extends
along the south elevation of the building. From the lightwell, the basement then wraps
around the south west corner of the house, which will provide a new plant room for the
ground source heating system. A new timber framed annexe building is to be
constructed above the basement at the south eastern corner of the site.
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The second basement is to be provided at the north western corner of the house and is
to accommodate a new cinema.

Two local areas of the existing footings to the existing building will be underpinned with
mass concrete underpins to allow the new lightwell and the basement on the north
west corner of the house to be constructed as shown on the proposed drawings.

The retaining walls to the new basements will generally be formed with bored
contiguous piles. As discussed in section 4.0, the site investigations encountered an
infilled pond beneath the southern edge of the site. In this area, the water table was
recorded to be approximately 3.2 metres above the London Clay stratum. Because of
the this large head of water the new basement along the southern boundary of the site
will be adopt a bored secant pile wall without any gaps between the piles. The piled
walls will be faced with a reinforced concrete lining wall.

Water in the ground will exert a hydrostatic pressure on the basement structures. The
piled retaining walls will be designed to resist a worst case situation of the water level
rising to within a half a metre of ground level. Refer to Appendix J for preliminary design
calculations for the piled retaining wall.

The roof slab will generally be set at 1 metre below the ground level for the basement
on the east side of the site. This meets the desired depth set out in Camden Council’s
planning policy CPG 4. The roof slab for the basement at the north west corner of the
house, will be set at 0.5m below the ground level, which is in in accordance with the
minimum depth specified in the CPG 4. The roof slabs are to be supported on the piled
walls at their edges. The basement floor slab is to be supported on the piled walls and
internal pile caps and ground beams. All piles will extend into the London clay. The
basement roof and floor slab are to provide permanent propping to the piled retaining
walls.

A void former is to be provided underneath the new basement slabs to allow for heave
as discussed further in section 5.6. A drainage layer is also to be provided beneath the
basement slab to allow any small quantities of water percolating up through the London
Clay to be drained away from the basement into the local surface water sewers. This is
to avoid a hydrostatic pressure building up underneath the basement slab.

The new piled walls have been set back from neighbouring buildings and the house on
the site to provide the necessary working room to allow them to be installed. The
sequence of construction of the basements is discussed in section 5.3.

The swimming pool tank is to be supported on the basement slab, which in turn will be
supported on internal ground beams and piles. At the interface of this basement with
the east elevation of the building, a short section of the 20" century retaining wall to
the lightwell will be replaced in order to install the new piled retaining wall. The
lightwell wall will be reinstated above the piled wall once the basement construction is
complete.

The waterproofing strategy detailed by the architect will comprise of a drained cavity.
Any small amounts of water that seep through the concrete structure will be collected
and discharged into the drainage system.
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5.3

5.4

5.5

5.6

Sequence of construction for the basement

A construction sequence of the basement has been carefully considered and has been
developed to suit conventional techniques that reduce, as far as is practicable, the
impact on ground movements and disturbance to neighbours.

The contractor is to adopt Considerate Contractors Standards and should comply with
the requirements set out in the Camden Council Planning Policy CPG 4. He will be
required to mitigate noise and dust throughout the construction works. This will be
achieved through the use of screens, hoarding and appropriate construction techniques.
A sequence of construction for the basement is summarised below and illustrated in
Appendix I.

Programme

Based on basement developments of a similar scale and considering the site constraints
and construction access, the construction of the basement structures is expected to last
around 7-8 months.

Construction Management Plan

A Construction Management Plan has been prepared by Paul Mew Associates. For
further details on this, refer to Paul Mew Associates Report. The Contractor will be
required to submit his own Construction Management Plan and Site Waste
Management Plan prior to work commencing on site. The contents of this plan must be
in accordance with The London Borough of Camden’s guidance and be agreed by them.

Ground Movements and Structural Damage

A ground movement assessment in accordance with CIRIA C580 has been carried out
and the impact of ground movements on nearby structures assessed in accordance with
the Burland Categories of damage. Refer to Appendix J for details of this assessment.

The assessment shows that the impact on the surrounding buildings should be no
greater than ‘Damage category 2’ in accordance with the Burland Category of Damage.
These are within the acceptable limits set out by Camden’s planning guidance on
basements in CPG4. This form of assessment is conservative and in reality any damage
is likely to be less than identified in this assessment.

The structural proposals have been designed to provide stiff restraint to the basement
retaining walls in the permanent cases. During the construction phase, temporary
stability of the piled retaining walls will be provided by lateral propping to allow the
excavations to extend to the basement formation level. In the permanent case the in-
situ reinforced concrete basement floor and basement roof slabs will provide the
propping action to the piled retaining walls.

During construction the contractor will be required to undertake monitoring of the
groundwater levels and ground conditions encountered to ensure that the assumptions
and findings from the BIA remain valid.
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5.7

To allow for heave of the London Clay because of a reduction of the loading on it when
the basement is excavated, a compressible void former will be incorporated below the
basement slab. This material acts as permanent shuttering and is able to support the
construction weight of the slab but will compress under the pressure from the heave
movements and transmit a relatively small load to the permanent structure. The site
investigation confirms this and gives an indication of the likely swelling pressures
beneath the basement slab. For details refer to the site investigation report in Appendix
E.

Impact of basement on groundwater, surface water and soil

The measured ground water levels during the monitoring period in January and
February 2015 shows that the water table is located between 0.5 and 3 metres below
the ground level. The top of the London Clay stratum was confirmed during the site
investigation in 12 locations across the site. The existing ground water flows on the site
are shown in Appendix F. Lyndhurst Hall, situated on the north side of the site has
foundations that bear onto the London Clay stratum. These foundations prevent ground
water in the secondary aquifer from flowing directly onto the site. Ground water from
the north will therefore be directed around Lyndhurst Hall as shown in Appendix F. The
groundwater flows on the site is principally as a result of these diverted flows, that flow
onto the site at its western end and flows in the south east direction across the site. The
effect of Lyndhurst Hall blocking the groundwater flows onto the site means that
ground water in the secondary aquifer over much of the site is generated from rainfall
that falls directly on the site only. In these areas only small flows towards the south east
of the site have been found.

The proposal is, as far as practicable, to maintain the status quo of the ground water
flows on the site. This will be achieved by setting the new basement roof slab at the top
of the clay layer on the east side of the house. A minimum of 1.0m depth of topsoil over
the top of the new basement construction will be reinstated to allow the ground water
to flow as existing and be absorbed by vegetation.

The basement roof slab will be set at a depth of 0.5 metres below ground level in the
gap between the existing house and the new annexe building. Based on the existing
ground water flow patterns above the London Clay in this area, the ground water does
not get channelled into this gap and therefore the impact this will have on the ground
water flows is negligible.

Along the west elevation of the building, the London Clay is located at a deeper level.
Where the new basement is positioned at the north west corner of the house, there are
no ground water flows present apart from the rainfall that falls on the footprint of the
basement itself. The roof slab is to be set at 0.5m depth below the ground level and will
allow ground water to flow as existing in this area and be absorbed by vegetation. It is
proposed to extend the roof slab up to the face of Lyndhurst Hall to avoid rainwater
falling into the gap between the new basement and the Hall’s footings.

The proposed new basement at the south west corner of the house extends into the
area of the depression in the top surface of the London Clay along the south side of the
site. Here, the top of the clay is in the order of 3.2 metres below ground level. In this
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location, the retaining walls will be formed by a secant piled wall. Elsewhere, where
there is a small amount of perched water only on top of the London Clay, a contiguous
piled wall will be adopted.

The strategy for the ground water flows described above are summarised in Appendix

G.

5.8 Comparison of existing and proposed site
In accordance with the Camden Policy Guidance, the table below summarises the
existing situation and the effect on this of the proposals.
Attribute Existing situation Proposed

Groundwater levels

Perched groundwater
was found approx. 0.5
to 3m below the ground
level

This is unchanged in the proposed
scheme

Structural integrity of
surrounding structures

As existing

Burland Category 2 or less (within
acceptable limits outlined in CPG4) hence
no further mitigation measures needed

Contamination

Elevated concentrations
of lead in the made
ground

Contaminated soil to be replaced in areas
of soft landscaping as discussed in section
4.0

Surface water run offs

Surface water that falls
on the site will infiltrate
into soft landscaping
and flow through the
secondary aquifer
following the
topography of the site
in the south east
direction

Unchanged, the surface water flows
follow the existing patterns on the site

5.9

Impact of the proposal development on existing trees

There are several trees on the site along the southern boundary of the site as shown on
the site plan in Appendix C. The proposed basement at the front of the house in the
south east corner of the site is partly located within a tree protection zone. An air spade
investigation has been undertaken at the early stage of the project to determine the
presence of tree roots along the southern boundary. The results of these investigations
are included in Appendix K. The air spade investigations showed that there were no
significant tree roots present (trench 3) in the area by the house where the new
basement is proposed.
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The new single storey dining room extension at the south west corner of the house is
also partly located within the tree protection zone. This structure is to be raised above
the ground level and involves a suspended ground floor slab that is supported on small
diameter piles in order to reduce the excavation and consequently impact on tree roots.
The pile caps are to project above the ground level to reduce the excavation needed
locally for the pile caps. An air gap is to also be provided beneath the ground floor slab
to allow air to access the tree roots.

For more information refer to Arboroculturalist’s report in Appendix K.

5.10 Conclusions

A basement impact assessment, as required for planning by the London Borough of
Camden has been undertaken by Alan Baxter & Associates and Ground Engineering
Limited for the proposed basements on the No. 11 Rosslyn Hill site.

Issues requiring further consideration were highlighted in the screening stage and the
scope of the subsequent site investigation was defined in order to investigate the
identified issues in more detail. These works were undertaken by Ground Engineering
Ltd in January 2015.

The engineering rationale and construction issues associated with the proposed
construction of the new basements have been explored and summarised in this report.
A structural scheme design has been prepared, which aims as far is practicable to
maintain the status quo for the existing local groundwater regime, slope stability,
surface water regime and adjacent structures. The buildability of the proposed scheme
has also been explored and the principles for the sequence of construction defined.
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Appendix A  Site location, historical development, topography and photos
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Appendix B — Geology map
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Appendix C — Screening flowcharts

Hydrology (Surface water flow and flooding) screening

Screening Screening Question BIA response Carried forward
Question to Scoping (Y or
No. N)
Is the site within the catchment of the No, the site is well removed from
pond chains on Hampstead Heath? these ponds, and outside the
1 catchment area shown on Figure 14 of N
Arup’s Hydrogeological study —
Hampstead Heath Surface Water
Catchments and Drainage.
As part of the proposed site drainage, No, the water flows from run-offs and
will surface water flows (e.g. volume of | rainfall will be materially unchanged
2 rainwater and peak run-off be following the construction of the N
materially changed from the existing basement.
route?
Will the proposed basement Yes, the area of hardstanding surfaces
3 development result in a change in the will be slightly increased v
proportion of hard surfaced/paved
external areas?
Will the proposed basement result in There will be no changes in the profile
changes to the profile of the inflows of the inflows of surface water being
4 (instantaneous and long term) of received by the adjacent properties or N
surface water being received by downstream watercourses.
adjacent properties or downstream
water courses?
Will the proposed basement result in There will be no change in the quality
changes to the quality of surface water | of the surface water being received by
5 being received by adjacent properties the adjacent properties or N
or downstream water courses? downstream watercourses as the use
of land remains unchanged.
Is the site in an area known to be at risk | No, refer to figure 15 of Arup’s
from surface water flooding, such as Hydrogeological study — Hydrology and
South Hampstead, West Hampstead, Hydrological Study Floor Map
6 Gospel Oak and King’s Cross, or is it at N

risk from flooding for example because
the proposed basement is below static
water level of a nearby surface water
feature?
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Hydrogeology (Groundwater) flow screening

Screening Screening Question BIA response Carried forward
Question to Scoping (Y or
No. N)
Is the site located directly above an The maps in Appendix (TBC) show the
aquifer? site is not located above an aquifer.
This is shown in figure 8 of Arup’s
1la Hydrogeological study. The closest N
aquifer is the secondary A aquifer,
approximately 500m north west of the
site.
1b Will the proposed basement extend It is unclear whether the basement will v
beneath the water table surface? extend below the water table.
Is the site within 100m of a No, the site is not within 100m of a
watercourse, well (used/disused) or watercourse, well (used/disused) or
) potential spring line? potential spring line. The closest N
known watercourse is a large culvert,
formerly the River Fleet,
approximately 180m to the east.
Is the site within the catchment of the No, the site is well removed from
pond chain on Hampstead Heath? these ponds, and outside the
3 catchment area shown on Figure 14 of N
Arup’s Hydrogeological study —
Hampstead Heath Surface Water
Catchments and Drainage
Will the proposed basement Yes, the area of hard standing will
4 development result in a change in the increase as a result of the proposed v
proportion of hard surfaced/paved development.
areas?
As part of the site drainage, will more No, the status quo of the surface
surface water (e.g. rainfall and run-off) | water will be maintained
5 than present be discharged into the N
ground (e.g. via soakaways and/or
SUDS)?
Is the lowest point of the proposed No, the elevation of the site is
excavation (allowing for any drainage approximately 80m AOD and there are
and foundation space under the no ponds or spring lines hydraulically
6 basement floor) close to, or lower than, | connected to the site N

the mean water level in any local pond
(not just the pond chain on Hampstead
Heath) or spring line?
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Slope and ground stability screening

Screening Screening Question BIA response Carried forward
Question to Scoping (Y or
No. N)
Does the existing site include slopes, No, Figure 16 of Arup’s
natural or manmade greater than 7° Hydrogeological report — Slope angle
1 (approx. 1in7)? map shows the site has a gradient of N
less than 7degrees. Site observations
have confirmed this
Will the proposed re-profiling of No, the proposal does not include
) landscaping at site change slopes at the | landscaping that affected the N
property boundary to more than 7° boundaries or create gradients on the
(approx. 1in 7)? site greater than 7degrees
Does the development neighbour land, | No, the site is not adjacent to any
including railway cuttings and the like, cuttings or landscaping with a slope
3 with a slope greater than 7° (approx. 1 greater than 7degrees. Figure 16 of N
in7)? Arup’s Hydrogeological report and site
observations have confirmed this is
the case
Is the site within a wider hillside setting | No. Figure 16 of Arup’s report — Slope
4 in which the general slope is than 7° angle map, shows the site is located on N
(approx. 1in 7)? a hill with a wider gradient of less than
7 degrees.
Is the London Clay the lowest strata at | Yes, the London Clay is the lowest
5 the site? strata on the site. Refer to Figure 3 of v
the Arup Hydrogeological report —
Camden Geology Map.
Will any tree/s be felled as part of the Yes, a small section of the basement
proposed development and/or are any | encroaches into the root protection
6 works proposed within any tree zone of the trees along the south Y
protection zones where trees are to be | boundary. Refer to Arboriculturalist’s
retained? reports for more details.
Is there a history of seasonal shrink- There are no signs on the site of such
7 well subsidence in the local area, effects N

and/or evidence of such effects on site?
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Is the site within 100m of a
watercourse or a potential spring line?

No, the site is not within 100m of a
watercourse, well (used/disused) or
potential spring line. The closest
known watercourse is a large culvert,
formerly the River Fleet,
approximately 180m to the east.

Is the site within an area of previously
worked ground?

Historical records and Figure 3 of
Arup’s Hydrological report — Camden
Geological report indicate the site is
not on worked ground.

10

Is the site within an aquifer? If so, will
the proposed basemen extend beneath
the water tale such that dewatering
may occur during construction?

The maps in Appendix (TBC) show the
site is not located above an aquifer.
This is shown in figure 8 of Arup’s
Hydrogeological study. The closest
aquifer is the secondary A aquifer,
approximately 500m north west of the
site.

11

Is the site within 50m from the
Hampstead Heath ponds?

No, Figure 14 of Arup’s Hydrogeolgical
report —-Hampstead Heath Surface
Water Catchment and Drainage — and
Figure 13 Hampstead Heath Map —
show that the site is well removed
from the Hampstead Heath Pond
Chain.

12

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

No, the proposed basement is not

within 5m of a highway or public right
of way, however, the overall site does
have an entrance onto Haverstock Hill.

13

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

Yes, the basement is being formed
adjacent to neighbour’s garages. The
garages are likely to be founded at a
similar level to the east boundary wall,
given that they post date the boundary
wall.

14

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

No, based on our in-house information
the site is outside of any exclusion
zones. The LU Northern Line runs
approximately 100m to the east, under
Haverstock road.
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Appendix D The existing site and structures
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ANDREW AND ELIZABETH JEFFREYS

ALAN BAXTER ASSOCIATES
CONSULTING ENGINEERS

SITE INVESTIGATION REPORT

11 ROSSLYN HILL
HAMPSTEAD

LONDON NW3

Report Reference No. C13469 March 2015

INTRODUCTION

The client, Andrew and Elizabeth Jeffreys, proposes to amalgamate the main
house with an adjacent studio dwelling to the rear of a No.11 Rosslyn Hill, Hampstead, London
NW3. The proposed works will have a basement extending beyond the footprint of the converted
studio area and connecting fo an existing basement beneath the main house. This will contain a
swimming pool with a sub-basement level extending partially beneath this to house a plant room.
An extension with single level basement is also proposed to the north-west of the main house.

Ground Engineering Limited was commissioned by the client, under the direction
of consulting engincers Alan Baxter Associates, to carry out a site investigation 1o determine the
nature and geotechnical properties of the underlying soils, and provide information for the
foundation design and construction of the basement. A desk study checking past uses and a

contamination assessment were also included within the scope of this repont.



LOCATION, TOPOGRAPHY AND GEOLOGY OF THE SITE

The site of No.11 is set back from the south-western side of the Rosslyn Hill
roadway (AS502), to the rear of Lyndhurst Hall and a United Reformed Church that face north
onto Lyndhurst Road, London NW3. The site is approximately 400m south-west of Hampstead
Heath ralway station and is centred at National Grid Reference TQ 26998 85329, A site plan is
presented in Appendix 1 and an aerial photograph indicating the site location is presented on
page 1 of Appendix 3.

The irregularly shaped plot is approximately 60m long adjacent the rear garden
boundaries of Nos2 to 16 Belsize Lane from which the site extends north-westwards by
approximately 30m to the south-east elevation of Lyndhurst Hall. Waterhouse Close is to the
immediate west of the site and Rosslyn Hill is to the north-east. The main house of No.11,
historically named Rosslyn Grove, is located in the northern part of the plot and comprises a
Grade I listed detached three-storey dwelling with pediment attic level and single-storey
basement. A curved front bay window was at the centre of the north-east fagade and another was
on the south-east gable end. A lightwell was to the front of the house, with its base at
approximately 1.60m below the ground level of the adjacent front driveway. A second, similar,
lightwell was to the rear of the house. A cellar was on the north-west side of the house, with
vaulted root, accessible via either the lower ground floor of the house or by extermnal steps.

At the time of the investigation the site was accessed via a narrow gravel-surfaced
driveway off the south-east side of Rosslyn Hill. A single-storey, flat roofed, brick-built
dwelling, named “The Studio’, was located in the eastern comer of the site adjoining the rear
garden boundary of No.2 Belsize Lane. Several timber sheds and a pathway were along the
north-western edge of the site. The remaining peripheral and southern parts of the site comprised
gardens.

Many mature trees were located within the site and adjoining plots. These were

tentatively identified as Cypress, Horse Chestnut, Oak and London Plane,
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HLTRY OF THE SITE
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Muember 15 designated by the Ba as o Secondurs £ Aguiter” mnd Lomdot Clay is desisnated by
the EA as an Unproductivg’ simglum. These ore ne groundwater ahsliuction livesges within
23 ol B site. There as one dewailed river netwerk eotre relating w o laese colven dinnine
seaatliwords (the Forener Wiver Flevn) cofed oo he approximatels [5dn cas of the site. There arc
rosuriace waler features withie 250m o the site, The site dues 10 D within fome 7 or Zonge 3
ood plaies aml 15 mot witiin o sone benediting from faad detences. The site is alsa net within
Zahm ol ares used B Blowed stozage, The site s noan area that has 2 Wl erteetiad tor
prowsc ater Ponding.

The snie s ot locoied within a0 designated  enviroomentally sensilsve amea
According 3 the British Ceobouieab Survey there is 0 Mudemwe becard potentil for Sheinking
ar wellmpe Clayt o Wemy Do horand potentia? for Landsldes, Rannime Sand =l Callapsible
Focks and: & "Mulk-XSeplighle™ higard [elentiad For Seluble Bocks Connpressible Lwrpond and
Shallvw Minieg.

T wrle s not within g ddeniitied mining urea, or hone affected aren. Mo raden

[Proteeliva: anvasures arg pegalres] 3 e resigentia] properics ar ek ensioons.
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PRELIMIMNARY RISK ASSESSMENT

Fotential sources of contanmation presend o ar bengatl e site would el
Tritearily v the historival wse af rhe site: dhe presence of contaminaed seil; sed e posentsal
presence ol Bacandeus or progd gos Dencath the sitg

I Gidee o ussess the msks assevinted st fhe prosence o prsumnl contaoinativn
e linkapes Pt een e saurees and potominl recepiees 6 comaminatian need o be cstablistod
andl evalaatad, This s om aceordanee with ke Bovironmental Prdcetdon Ac [ whick
o ddes g sbulony dolisilaon of Contaminabesd Land  To Bl wihin this delintios o s
ety that, ag i resule of the comalition of te fand. substunees may be present an ve under the

Lol =t

o Sucerrficun! fraem Bs Reiip cowtised ar Seve Bvoa shoificanr poss B af siecd freem hcidege
CedIe o o
o Feadinfiom ant eennnreafiond wgfees v faewg, ewe B il fen e vormeeed

There are threce principal Taetors that are assessed w hilst Uik g 2 il it ve
risk sssessewenl boo uns site. These ane he presence ol o contamIingiion selree. e cxisicace of
agration pathways and the presence of a sensitive largetish, It should be nted hat e iz
cecrsiary fur el element of source. pathaway and g o be present inoorder for expostre of a
[ or oo ental g = AL EAY o (R T B

Lk Govermment cuwdince on the assessenent of eontaminzeed Jand, requines risk 1o
T healthe and (he envirehoent to be reviewed using sowce - palhway fareet rebtionships.
Heaeh o these clements is present, 1w Tinkage prossdes o potenal risk e 1he idencibied lureels.

Crortanrinanrs o poresrifal podivianrs identified s sepeces inorelajon o the

tlennilzed previoas wses are isted veerlealin Jabe 1,
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Talde 1 Identilied Potential Contaminanl Sonrces

U ortamerans Savrer D Cnmtnants _ ) ) .

Prizizines FITuent raoza leaking draing woewld snoods @ vomaioant SOGITCL, T

l-xpsbiz Buildizg __oalan cmelien asbesins, _ .

Sl Beneatl Sie Conininigian vy be preseal witlon axy medy goond minenals on Ue site.
o Ll Purertia! socl gos generance Bons made grocind o winderlving geooge, '

CirennmE £z nazion Ciraurd cencasidnania mdgeeing o adiginisg sies, The ad-acem .
CLduzaidy San: Baomndiry Instnricehe indiled pend 2 tie south widlE be a petenal seance of sol gy,

A Parhway 15 detined a one or mere reutes threugh which o recepier = being, ar
e e, capirsend o ar altectod By 2 aiven cortancinznd.

Patcawial Farger or Receprars {all wihin the catopgries of Human ] leadh. Water
Ensircmmeant, Luora and Fauna, and Heilding SMatcials,

There are oo number of possible pathways for the confaminanes identitivd an e

=i W et Buman and o cnyirenmemal recepiors ang ese are soamacised inclables 2 and 3.

Talle 2: Muman H::n-Hwn and Motliwavs

| Mrimeasr Receprer-Mecohanise U Typiced Exposare Pathoway
) i Heetlune Duosd avad Fomes
Eluanzm Bt can | Lo
| L Bredthing Gioe enussingsg
' ot
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-prnad e oo e eon izt s

[ngeslnng Susl ur sl o overeadl ox

Dirnzikezip vontaninaied wotes
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st skin conyags I Conlamizuied e

| ITawman Imresliee
|

Floesing Congiaey

Tabie 3 Waler Receptars and Pathwass
Rocepsor-Haler Environmen: Dipical Expicire Purliva) |
|

| . .
I = . M . B
| Crroundwater | Surface sdilirnten of wmespliciee waters @e ke socs Teneath

G osile eould wash o disclie potening contamisnts and |
mipze e ansdesving piocndwater,

L it 35 pecarded s g yzderain
b o s pane Aevbsr i Seconadar
£ Aguiter”, over the Londom Ol dhal

; - - Comtanszalasn leads o peanction prescmivn - of B
s L praaduerivg” sl : T 1 DALy B ) B T P P

| | MesmLTCe. For examply, Srinkihe aaker, and ¢an ke secordan |
I | I s o ol Bl resioerses, o lach ciepend an .
Surface YWater Suttiear ahibicaizon of 2Unospiene waters inbe the sovls heaearh

sl it wowld o woash or disani |'||_|-14_-|';I_;|;|] vOnkaments 2 |
larerally mierile.
Coplamiration leads Lo g reshuction e vension of e
- Al inkiny wale s resneane:

- =lor ansenily sy

+ Irecis on aguatic hie.

| Theme are e =ortace waler escges
nefe] weition 250w od ke s

Tl oMo med River I leet (5 Loy
anprosinnely T34m east of the e
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Frehminary Concepiual Model

Sesmgsnrnent of the |‘.|1'||:::I1r|a] linkies botween grnund CUON DA TILH M ST,
huiman und eoveromental ceceptors kave beocr sesessed hased on e dest sty rescareh
docunienied the preceding seciions of this Temo,

A peneraiised prelmanany conecpiual moedel is presented Boliw w Tahle b

Talled: Proliminary {"onceptnal Model Belative to Proposed Bevelopment

| | | Estimuted Eotential for Linkape with Comaminang Sy I
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EITE WDRE

The site work conducted Terween 3™ and 12% Linmary 2018 comprised lan cable
[rercussion borchiles {tBH2 & BH3), wen window samapHe Barcholes (BEL! aml WS b WS ol
Bivw hazeed excanted ral pits (TPL o TPS and TP2A1 Bovehole BEH | was initislly intended to by
uneertabien by wiandacd cuble percossion g bt doe o Simied seecss o e rear of 1he
propery, wias copleicd caing o smaller weadow coeple vig. An Dislly atended sal pie, TE?
wirs canvelled oo instruction fram dhe Engincer. | he posiizons ane showa on the exploratan: hole
[owcaliven ploe: m Appendii 1.

Preblic wility service drowings were souced and consaligd price o detenmininy
the enploriaony hole pesivions. These drswgigs are avlable from Grownd Engincenng Limited
OF FCUest A sibe suovey wis afse provided by Alan Baxeer Associmes. Poor s exea b, 2
3EM Lo sean wits eade ol each posieon osing o C8°1 (Cahle Avoidance Toalt o Gech for the
absence of delgetiblo buzisd services that ma olheraise ey been dammged by 1he VeIt

A Ivdrlic hresior was wiod where reguized b penetrace near sorliwe congrele
brvers withie e exploratory Boles, where ayesent,

The exploratery hale reeonds. presented following the pluzss. pive the desenidions
and depths af the vuorous stk encowetered, detls of all samples siken. installacion details and
the groundwter conditions ebserved daring aml on completiom of boonpe aml escavation, sl
dirng sebscyuent moaioring of dhe msallatons The ground lovels on she exploriory hule

revards have been intetpolised Tronm 1he site sumvew provided by Alan Baxder Associabs.,

Cahle Perevssive Borcholes

Besreholes BH2 and Bl were sunk using o statalasd cable pereossove dolting rig
on 5T and 87 Limaare 20050 Prior s the st o baring. an MEPection it was Gue o [ 24m
hetow gromnd level ot horchols locatons wsing hand tools L ensure 1he absence of bursd

AT L TR
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e oorcholes weee then udyamesd wo Dim (BEIX ond 20m (3112 below s
level e weivhted shell wnd elaveutter tonds working initially within | 50men ibeometer =ieel
casing. Clasellng wols were gacd o0 penelrate o concretoran: linestane abstouetian at 17 Oy
e [ edepth o 3142,

FReeprosentative small and hulk disturbed samples of soil were taken oo e
hoaring towls a1 cegular intervals throughowt the dopib od the borcholes. Sater sactaples were taken
v subficien] water had entered the bonehales,

Cndigturtd stmales 100mes I diimeder were 1aken within clivy sols, the wids af
the sameples were capped D omaintain Them in &s rosscserialive condition s ooesible urmge
trigeesul 1o the leboratory.

An imbication of the shear sleenuth of clay seils wihin recoverod =umples wis
mae where possible wstng @ lood shear vane (V) and the readings s presesed on the respuetn e
eaplaritony holy seeords.

standard penetrztion teses (SPT) were undertaken in onder Lo give an indigntion af
he - density of the marerial. Tl tests were maude by diving o selid come ataelmnent e
the sail ot the hase of the hachale by means of ansucmatic rip hamreer weishivg B350k
fulling frecly through Mham. The sencration resistines was doenernined as e mmber of
Blu s B cegunired o drive the aoud the Beal 200mes af a ) peneiration of $20me into he soil
aheud ol the borehobe, The SPT 1est is Fullv described i BS ER22476:3: 2005 anal the resalls of
are preserlesd an the betclele records,

O completion of horcheics BH2 sl BH2, gax and groundw aler monitoring
stendpipes were installed W deptin of 700m. The pipes were perforated Looarhin LAEm of
groond Jevel snd the annulus backfifled with pea grel. A bestoniwe seul wos plsced feon:
Lronnd surface to 1O0m depth and g s tap ded, Protective ssopoagk covens were coneretad m

slce al grodnd Tevel shese e instalkalion.,
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Window Shmple Boreholes

The window sancple horeholes BHT und WST w WSS wene sunk o g maxicyas
duath of 2000 belen raomed level. A hand excosawed inspeation pit was andemaken ar cach bl
lowatsor wy L 2em depth inoerder b cenfie the absence of any hurial services seior e bomng,

Representative sinall disturheld samples of sol were tken o regolar ewiervils
threwgehasut the depth of cach inspection pit.

The Baorehale wis forened By g sl track rmooniod wisdiow saonpling anl super
heav s dinanne prohing ng. The windew sampling eguipnen comsisted of drive-in sueple wulbes
oo specially constructyd and srengtbienal sleel. lined wita o plastic vare-linee, The bamels wone
mitially oF Bl mm inwmal disneter smd were redeced 10 diameter wilh successive bamels wity
ingredsing depth, Upem extraction. @ contimoons undiscarbed” profile of G soil was obtained
wihin the plustic e,

The Leers wore subsoquently splin and sulvsampled by g Geoleclmical Tngineer in
e lanunatory, Ao indicinion ol the shear strength of ey suils woithin the recoverad Jiness was
misde using 4 ool shear saee (Vg selected depths acd the readings ane presented on e
reseeliv g caplarabsmy b le pesards,

O cnnpletion, pas cmd provmdsaler moniorizg stodnipes wene inclalis] fo
depths af 300 in BHI and +41:m i W3 The pipes were perfurated o withoy | O8Im of
groundd Lesel and the annulus bockdilled with pea masvel. A bentoile sexl was ploced o
erovaaad sstiee w L depth and o g tap fitted, Proteetive stopiuck cosers were conarered i
alace ot praomd evel aboive e netallarions. The remaining hole were hack il wilh ansings

e complution.

Fonndation Toxpection Trial Pis

Five tmal paes, TIML TR TREAA, TP and TP were eea ated asmge hond dipping
wnls agams eneling sioacures inoardder 1o reveal the demh ard protile of exising fandanons.

A plirtipy was reyuire W keep the frge pits dee and enable ekesvation te the regquired deplhs. The

£ 30y Mape 1ol =7



cxpeed sirt were lapped zid samplod iy a Geotechnicie Enginesr, (e st o8ty were conducied
and seooples colleeivd fin sehsvcent labamiony testing.

The expesed swicatn woere lopped and recorded by o Gueotechnical Tngineer. &
probile ot the existing foundation detals and photogeaphs are presemed falbowieg the nespective
Ciial pit recands.

Representait e disturbued sarmples weee taker ot regalar iatervals througlom the
depth onthe pats.

AR mmediate asses<raenl of tee appaeen] shear stevasti of clay was made v il
the frial pés wsing a hand shear vane, 1he averee of duee read iz for cach tes? depel Tasve beva:
rewerrdedl and presemicd o the snal pilsecerds o ilopascals | kPa).

e completion. Uw tia pats were hackfild with arisings acd 1he carlzecs

Teimalate.

Cans and Larpancw ater Yionlloring Visits

Al ol this e catigation. Fve relum visits i monilo: (he arousda ater levels ie
ke stanalpipes were seguiced T the Lagdneer and were wndesaken an 137 ané 217 Langan 3%
and P Felwuare amd 27 ddarel 2607 5.

Duricg the Arst visig thal was wnderlaken on comalelion of e investgalion. in
alditiom o the groundaeer levcls regquested T e Engiever, 1he conceitialivae: of methaee,
carhon diavaide ik exyecs gas levels in the standpipes werg also meeasuned asing o Gaslata
GEM 420 series pas manor. Ambical pressures and Jow sates were revonded together witk

proundwater ahseevations. The resalts of the momiormg visils aee presemted e the sear of the

e Horatory reconds in Appeadiy A,
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LABORATORY WORK

The samples wae inspected i the Jaboratensy and  asscssments of the sail
churauturistics ove been labez Wl account dering prepremtion of the orciole and “rial il
reverfs. The senl desenptioms have been mady e aceordance with BRS930:190F The
reateciniez] lest resubs, underisken o weordaece with BS1ITT 1990, cre peeseated in appendis
Soamd the chvinical test resals o in Appeadis 6.

The medsiare canlens vf selected soil samples were delettimed. Toe miisture
content resalls Buve been plasted versus depth on Figoge |,

The trdex praperties of selecled sail samples were dewennined a5 3 puide g saii
classifzatiem angd hehavarae. The Hgued o weas determined by @ cone percsmameter,

Test spevinons were prepared o fall duameter Tom selected ndisiebed samples.
e iale undmined tiaxial compression fests werg perfomed wnder carlming cell prossuryes
caaivialem Methe averburden pressure, The meisture voerent aod bulk densite of cach speimen
waits dlsvedletermined. The appasent vohesion resalls hive Seen plotid sgmast depeh io Figure 2.

An andicaiu: of the swelling s selblement characterislivs ot sclected samples ol
elay woas omimmed from the censolidalive apparalus or ocdimeler, Fach rgal was perta—nmd an o
speciinen appuociniicly Mons thick, contained moa sieel ring, Eack sample was <aturated sl
the swelling pressare balineed prior o applyvite 3 cobstan Joad wils drainage allowed ot hail
cols. When prgany compresgion was complete, U load woas ineressed and s repeated for
lhrce herements ot leal. The sample wus then aelaaded. The raee aod wotal amouer of
sonsalidadion were continually momfored asmp 4 computer coanralled E.LE. Taasssigm 7 Unic.
The resubs were platted anal aealysod by the compates for each ieeremont of o o oSlain e
cocliicients ol compessibiliy cm b and of conselidifon (v.), which govern the amount and g
ul e lvment rexpectivels.

Selecied semples of soul and swaber were cnalyeed W detemeing 1he consenratism

ol saluble sulpbites. The pH values were alss detenningl.
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Chemicat amalysiz of nine seil 2omples amd o sinple wiger aample recevezed 1rom
e expuonatery hales was andertaken,  byooan independemt laberabosy, primarily For
characeerisation pumoescs. The samples were wsted for g suite epcapassiog o wide eompe of
poluntial ventosimants cutliced W the Dovicenmeent Apeney (EAT end Maliona ! Plouse Baildine
Councll {NHBCT deraroent R&E) &b 2008 Chadance Tow cie Satt Pevelopooent 18 Hoasiage on

Lo Aaflected b Contiiminadion .
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GROUMD COMDITIONS

The grownd comditiens as fiweed by the vestipmion have been ploted as o sail
prafile in Figere 3, Appeadix 50 'The gromul conditinns envonmzenet camprisad muabe prouced Lo
deptles sol hetween 080 amd 3.30 that was undeelain by the initally weatherod soid peolepy
al e Loedon Chiy, The devpest g wooumd was encowntened alomge the soutiveasiom cdpee of
the site sl s orelated o either an histordcal pood that was infilled by 1557 o0 an inlilled @wW2
boch crater. The prosecce ol omganic patches ard o taint arpaniz odogt tewads The hase of this
wacalized inl] sugiests the farmer. The deepest borehole was complenal withie the Landor ¢y
ab 20Ume depth. The Claveate Membet wus ol encounered bereath the site simd waonbd be

expreted toocap the Loeden Clay on higher greund o te west ol i sing,

lade Goronrul

hebacde prounal wis enccamtcacd @ depths of between 00A0m ¢WS3) gnd 3 2
ISR Tral pus T3 amd TFA were Jocated adjacent the souib-cast clesation of the nanin
howse within o gravel surlaved piatheas. The ciavel comprising mea shingie’ was prosed w e
A ehick and Bascd oo cunceete. In TP3 the conercie wiss cast on 2 0 17m hick Taar of brick
paving and an TPEA the cenercte was 0.2%m thick and contained a stone paving slah lover
en o W1 3ne dlepth Trial pit TP was wandertaken o e base o the Hehiwed | o the front,
eottieeasy elevation ol e main hewse. fane approsincoiely A0 helow proaed level aod
prsed 035 of concrele. This wos east on a SLEAm shick laver of hdeare, compesing grey
kravwn, siliv sund saned prved with oecusional cobbles o brick. The gravel {rzetion comprised
hrick. comerete. flink alastic, podysivrene cnd ash,

The remaming exploralory hales were umdertakvs 1 sodl landscaped arcas whene
he surfce L0510 UAbm ingx laver of mole piound compriscd wmseil G0 of soft, tHalle, duk
brown, shehely praceils, sands cluy. The prase] traction coreprised brick, int guanz, fuinta,

vaitl ond wxll. Bedaw the hecdstanding Layers aned surtoge sopsed | £11 ahe moade goowl across thy
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st wis generidy fem. lecully sof hrewn, prarge brown sed Jight brows monled, slglaly
v ellys sandy liv. The wravel fraction ab1lus clay i1l comprised brick. Hme monae, coal, fin,
asby arnd locally ¢34y chamaes! and hang frapmens, Trial pie TRS was complessd e the maed
sz al | Z20m depih.

oot of e remaaning exploratony boles prossd the wasde ground o he beiween
e angd 23 thick. watk the Jatter cncaontered in TP3 ainboted woieGl abong=ude the
Sabaing tasement ol the muin haese, Ie WS, W53, WRG and WES the basal ©1.260m o 065 of
clay G wes sodt, brosn and dae pres mottled. sloekaly manelly, siley ctas with o Guen sreane
vdour, black vegmie paickes and dead wont tagoent-. The srevel Baction of s sespected pond
mtihl eomprised brack. fine s, fling and ashe The baze of iz pond nfill s prosed at

doprhs heenree 2 8 o and 2 .290m in WS WS WSS and Wkt

Landon Clay For mativn

The solid peelogy of the Londan Clay was me eles ihe 88000 we 3.20m 1hick
Lver ot e prouml. This was inuially weathored 10 Tm, Bosese eml pres mastled, sily clay
with occastiomal weange brown sile patinges sl race prasel siee calearsaous comerelons, Wi
depth the weathered Tondon Clay becume sill, Nesared, locally fisswrcd 1o o oo clay with
aceusietl gred staioed fissure plangs, orangy brosen st pemines and selenre creslials. Most of
Wi e ploatiry holes were completed widhion 1his horizon al depths Tetaeeen | 200 and 3,000,

Belvw 6.70m in B2 ond &.30m in B3, the Lordon Clas was sift, fissureal,
brovn grey clay with oeciesioeal grey siln partings, 4 cohble size coscrdtionany limestone nodie
was mel at 22T depth in BHLL Barchales BH2 and BH3 were completsd i the London Clay

at depths of [S.00m aed 20,000, resprectivels.
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Live Hoods
Live poes were chserved inall ol the explotatory kules 4o depths boesween 150
and 3.20m. The premiest depths ol e resets woene aoted alonsside the soutk-gostem tree lingd

hivemidan PSR,

frrnundwaler

Seepages o sinkes of wiser perched” mear U Base o the made sround sere mel
al depths berween (R m ond 30000 10 WR2, WL WSS, WEA TP TP2, TFIA amd TMY. The
reanaining window samale heles andd odal pits were reconded as doy in e shom time thes woeee
i open prior te back Sllioe.

Choumdwater wus yeserally et epeouptersd dharing drilling in BRI w BIG, with
thie wwerplion 4+ 4 seepune associaied wille a convrelwna limeswone nodule ar 27 0m denth in
BHE  The use o 2000 ta 2,500 af casing. theougl the made sqound angd inte the Londos Oy
wenld Bve prevenwed secpaces 1rom water perchel” within the mads pround abeve the Londiim
Clay. During the sobseguent retwm meniorieg sisos durmge Loneare. Febroars aral Mamch 24005,
gronntbwater levels e the borchale standpdpes (BT B2 BHI and WS were moeooried

Burween depelis of .50 amd 3 95 befow groond Tewvel,

Evidence ol Conlaminaling

The mame ground encountered during chis mwesligetion was not neded 1o have
elSeetory or visaal vidones of Kyvdrescabon contamination.  The meade ground wis noed w
contlate frapmentys of brick. liene mortar, conerete, coal ash and localky chareoal, bore, pleste,
and polvstyreile B oasbestos conlaining nederials were noted in the sails duribe i

TR ARTO TRy

(liany Pay: Z2al-17



Exiviing Fonmdation Details

Tral pot TP was undoaaken against he north-weslem site boandaey and the
sobtly wocst clevation o Lynduest Hall, The foundations exposal compeised corbelled hrickwark
W LAIM dopth. roesting on oa D03 thick concrete footing, hised within thee Longdon Ol s
Z.350 depla wilh o pryection of O3,

fral oats FEY snd CIP3A were anderiaken agamsl e soutl-west bay windew ol
Sl Trwd pu T3 fBunher sonth of TP3AL prosed vorbelled Brickweoerk o 2202mo alepih,
reslag oo o IR E i thick conerede feoting, Based within the Eondon Clay at 2.19m depth, with a
propection of L am. By cortrast, TR A on the oppesite side ol e bay window proved 2,05m af
brickwark omoa 087 gk conceete Toodipge. bascd within the Lemdon Clay ot 290w dopth with
aoprajection of L2 A Lrge diamele Bl dimin or Scickwank sewer it mel o8 Ld3m o
| .fam depth an TP2A that endered the builiding Sram the east, Trial pit TP s undertaken
aattasl 1he norhscast elevation ot Nodl10in the front Lhglnwell, gpproximately Laim helow
ground level. Toae woposed feunlotions of So ] (dectiom B-TH connprised] 0.3%m of rondered
brckwors, eesting on: a 0.3 oy thick eonercte fdmnge, based within the |ordon Clas at depll: of
puom beloen the deltwel]l oor Jevel with o pregection of 052m. The foodations of The
adiacven relaimy vl o the lehtwell ehection A-A) swerc alse copvsedd in TP aned comprised
(L3m of cenerete. resting on o a 0.2 0m thick comerete Swatimge, based weehin tee Tondo Olay
depth ot 0060m helow e Tightwell oo Ievel, wih g progoectin o602 2.

Eoumdatieng of The Swodio were evposed a0 TRE whick: consprized 0.75m af
hrickwork. cexting on a (L334 Bnck conerete Sootioge, hased within made greond gt EARIT deptls.

weih a progectien of 4.28m.
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COMBMENTS (N THE GROUMND CONIHMTIONS 1IN BELATION

TO FOLURDATION BESIGN ANDF COMSTRULCTION

Tla wvgstipaton found a O6n el 3200 thivk fver of made grosad thas was
underfain by the ienially weathered solid cevlogy b’ fhe London Clay, Foundations far 1he
hiliZines o b oerained and the cew hasements will need o e deepened theough the el ghick
el ground gl withio the ranpe of influence of sdjeem tregs S palad fouradation scheme
wirtled thezelorg be consideres] mesre sapropeaite than steipoor gl foolags, particulaa Ty e w the
proserce of numereus matare rees s ilhin aesd adjavent the sine,. The new haseznents are proposed
100 I eoaatipugrae [ribed wolbs and locally, aloegside the mlGled pend. secont piled walls 1o med as
fcmperery and permanent support W the biascment escovations sl mimmse e scale of
dewatering.  The hasements wauld e constiucted vsing 1he wopedosen constroction methedd, with
thy prowmd Foor slabs Bulll priser o Bascancit excat ation, alzo octuig oy Lemporary und permancent

seppon to Lhe basement walls,

Foundatton Deprihs

The vanlersiony heles wweaumeted ntade greund te dearhs erseen D800 sm!
20 wdth the ickest masde pround incioding iof1 11 we o presamel historical pend alengside 1he
soutle-eust aile boiundare. Larwe seale prvcesses of witural sedimentation aflow a3 eenanm degee of
contidence ty be placed i the pbacace of imperiant varigien of the engincunag properties of
aalaral soilz aeroas aite, By controst. mede eeosnd, whese histery s oot comHeiely ko,
st desspiee any amennt ot investgation. inesorably present e possibiling of voaditbons exiating
whiieh vould et Be deceated whes considaing the matesal us o bearing stratnm.

Tac wralerlving Lomadien Ol hiad sedaticd plasticiny indices of 51% and 353% and
s 1s e gl vokene change potesial. A manimom Boeidaion depah of 1AW below cxisting or
livdshed ground bevel wluehever is deepest coald be sdopsed within tie naiwes]ly deposited clas

CHT Liais &1l
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The presencye of trees wittn and s the site wldl docally hive e ressed 1he
cdepth atfectuld by seusonal changes in the moisiure santent of clav sails.  Refereoce ws 1he
Seationu] Floese 13athling Coeaeil ENHRBCY Standards Chaper 1.2 2 Building mear tees™ (2004,
imlicates for example, a minfum faoling depeh af 2 80n when 100 from ooanatone Lok tree in
Tagl wolume chigige puotentud soil. As mueeh of fhe proposed bailding 1% Yess Paap [ Trom
mawere Dok ees the Zoondatims showold be cagineer desioned. In adien, the dept of vl
desicertion may be ircrewsed dog 40 1he combined effects of Rumueoes siecs withio ami adjacent
the w110

The maisture conteon-depiiy prasliles depicted in Tipure 1 indicate maisiace
cofttent delicits fo deplbs ol approsimately 3.50m in BH1, WS & WS7, 2.50m in W52 and
WO und Db o WRAD This s cemsiderad to provide esidencs of desieeistion 1 these deqths
within tae London Ol

Foindatiom excis ations shoull be inspecied e e res, aed where present in
elay snils. deepened tooal Teast 1.50m below the deepest vizibic root m e side of the loofing
trenches. Live ooty werg cheervad anall o the exploratory fales be deptls et cen 0.50m and
AMm. The pmeatest depths of Tive roots wore swted alongside he soulh-castemn tree-lingd
Teundars W SE

Foundatioms withie the ranoe af iefloenee of nanoved and exiant toes will o e o
B seperaied fram (he soil by o saitable veld former. Tho requined wap dimensions Tor Ewtinges in
the: high velume chuntge motentdal clay sodls ane detailled i the previoussy cied N B dacument.

In suimmary, 11016 comsidered] Tikely that mimmvam footing depnhs i the order of
1.30m f141) 10 3.70m ¢ W SR) helowe pround kel in matucal groosd, will be waramed for dhe
mewe sruerares so it ey are haged on non-desiocatod clay siils. For mos) ol fhe expioramomn
hasle “owalzoms, the depths of e poots vhxersed wauld reguire toolings over 2.50m depth. The
depth of tomndations reaired T adividual fozings will require separate assessocent hased an
pras s 19 teess The relitive vlevalions of imees will ceed 1 be tiken inio agmosent, puticw sy

w ke presenn al ower elevatioss than adjocent fitings.
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The propesud spgle-slores basement excavalioe by osap 3modepth s likers o
rereove all ol 1he msade ground Bom the proposed hasemen keation awas fom ghe swand indi|
el most of 1he et affeeled clay, with foundbaions hased wichin the underlving Londeon € la.

A piled fumdatim schemne may be profomed. with conipucus or secant piled
ikl awting as penmmancnl suppert o 1he Pascment eacination These coold wlso Term he woils

1] e prrovpweses] hissement.

Mass Concrete Fooringy

At the mesimam foondation depth of 1.30m end gway from the influenee uf oo
mhtA. e meoumally deposited clay wonld have o maximem safe bearing capacize of [45kNm"
hencalk o DL6m wide stoip foalimg and T3ER e” for & 120 wide squore pad, Both wits s
Factor 4o safvay af 10 applied apnnst shear Bailore. Total seitlement Tepeard stecl foundaions
vast withae e weatheped Bondon Clay shooll be owithin wilerable lamits e Jm? bearing
hrckwork,

For the proposed basement foundations, Cae london Clw belwa 2 30m woalkd
have w muximumm sate heares capacits of [50x™ i beneath a0 fhn wide ship fseting nnd
120RNm® for a | 200 widy sguare nad, both with 4 facter of safiety of 3.4 apnhied sgaingt sl
tailure, Tolal settlenwe beneasth sk fowndations east weihio the Tondin A shoedd be within
aleratle Limns Tor ool bBewnme brickwork.

Alermatively o Bascmen?t raf Swmdation coald he comsiderad oo 1his struckane.
I example, the firm Loaden Clay for a [an wide square ralt foundalion ab <oy 3.00m depti
would have 3 masimum safe dearing capucity in the omder of TIORR ™7 with @ tictor of safere ot
A1) applicd agaiest shear failere,

e 4 the presence ol “perched” water within the made grouns ahove he Base of
The sromased hasement exeavatien (wmticipaocd o e i the order of 2ae doepi. dewalerirg nosn
serecned] sumps mas aet be sufficianl o keep soch o deep excavenon dry. Insellation of sesant

peled walls, “rovd” izt ke practicalls smpeenesble Londeon Clay. could et 25 00 vot aft 1o
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srrounlalor, mitemisiag the seale ol dewatering reguarad wirhin i excavatios. A secan) iled
towrcation  solutiom mey e considens] mere appropoate len decpered  mass comerey
foundations or comtgaeews pikes for the moposed Basemanl excavadion, with the Ailed wall

Eermimar (o hasiemngnt pericker,

Piled Foundaioms

The Lucedon Clay skould provide a suitable smoum inw which ples can b
inztalled for the propese] stracture, The ady jve of o speciatisn piling contraetor showld be sought
price fo cesign, wilh parteutar cepard o sbalmctzons such ax coneretionary hmestooe noduoles as
met an the Pandon £kas e 17.00m in B2, The wse of driven prles may be ruded o o 1his sie
vt e bagis ol e potential Tor sibrations ceused By the piling e be porential Ty dasnagamge o
weichlounng propenivs and netse levels during estallation in tis predomingntls residentiol aea.

In crdet booavoid males Being schijectad b the cffect of funare sesoaal and e
recl=tdaved moisluce conbent and volume chanpes, predaminandy heave, o may Loeally be
neweasiry bo citaer slee e the pales feoo erinenum depth in excess of the maxinem podettial soot
depth, or casure tart thae pilles ate seintiveed sufliciently 1o witleslend v epli forees due o sacs
changes, Simliatly compressible muteral waould need e be placed sreind 0 g and oo
Beams, T hese mesures will e rebevant 1o piles within e cange of infloenee of Ewe trees within
and adjacent the site.

Where pules o retaening steactuees such as the proposed Tnsanem, it may be
nevessary w rembores the piles dwe o che poential for Briduac under hericontad Toud. Suek piles
shouad wos e extended (o adequate deptis o mobilise sufficient passive resislases fo preveol
rotaliom of e piles e do e lweteoental boal.

Fo The pumposes of peelininame pile design, e mile Bearing coefficients piven,
whick are Based on the tollowing assamptions. may be used o assess working [oads for o bared

[l
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T Lhinmine shafl riciioa-adiesion within the meade wound and roct aflected ¢l
i% ignaired,

21 The wldmare Toad om 4 pile would Be tae s of e side fecion i hesio
acting on the rale <hall waetier with the cod heaning L,

Ab Ir: el the shadl wdbesion aod cng bearne woald ke o foneion of 1w appanem
shear strengliy values abtaingd (o the wssian eompression tesls. The labenanory rasial shear
sleengtiss ary alotled agonst depth in Figure 2.

SeA fetar nlateny of at Jeast 10 weeuld e osed tooassess pue workiong Tomis, I

lost lvslinge of selecied podes were not practical the factor al sy wostld De incrensed B s best

2.3,
Ultimate File
ltcm Bearing YValone
kNim?
Shadl friction adhesian in made sreund & desiocied clay il
Aoverage shadt sethesion i (mn Loadon Tl wr < 4RI ey )
Averige <hafl adbesien in st Tonehan Clisy frem 400w w0 1 2.00m dened 41
Averape sharniheswn in s London oy below 1200m deptt: ol
End hearng ik s0fF Landon Clay 00m e [ 2095m depsl By
Fnd pecoing in st Losden Clay el 17000 deptt: LI

Lased or these ceefficients, o single b3tmm dimeter bored mle. jnszTol w
T8 depth  the Jocation of BIS, would have estimated warking load i the asder of <20k
IF=25). Tes pile working Joad diseounts aey shaft odbesion o 3 00m depth. the sssumd deptin
o fher praprsel sivgie-storey Inseent excay o,

[llerent pite lenpthe or dameters, feem those detaled abave would goee
ilTereal gvailanle working leads, which coubd be mitomed o suil 1the w eeking lowds requised. A
pilimg specialise shoald underake fical desizre ot piles e paluey, specialis ey choose 1o adipt

ulbanative maramulers o thase valined heeging however then saitebiling shaull e s erificd by
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experienced geotechnical engineer and approved by Building Control.  Whilst static pile load
testing may enable the factor of safety to be reduced, this is unlikely to be practical or economical
for this small site. Although not encountered by the investigation, the possibility of water strikes

cannot be ruled out.

Basement Floor

The proposed basement may not extend into the area of the presumed historically
infilled pond encountered in the south-castemn part of the site. In that case the floor of the single
level basement would be cast within the London Clay and should be inspected on completion to
ensure that the condition of the soil complies with that assumed in design. Should pockets of
inferior material be present, they should be removed and replaced with well graded hardeore or
lean mix concrete. The excavated surface should be protecied from deterioration and a blinding
layer of concrete used where foundations are not completed without delay.

The removal of say 3.00m of material to create the basement extension below the
site will reduce the overburden pressure at the new basement floor level by an estimated
60kN/m’. The removal of 6.00m of material to create the sub-basement plant room below part of
the basement swimming pool will reduce the overburden pressure the new plant room floor level
by an estimated 120kN/m®. The amount of theoretical base heave would depend on the width
and depth of the proposed basements, with the net heave/settlement dependant on the proposed
building loads. For example, theoretical base heave, for the 12.00m long, 5.00m wide, 3.00m
deep basement swimming pool is excavated could be in the order of 30mm, with an additional
10mm of base heave for the approximately 4m wide square plant room sub-basement excavation
(assumed to be based 6.00m below ground level), beneath the swimming pool.  Such movement
would be expected to occur soon after excavations, unless confined by the loading imposed

during construction of the basements floor shortly after excavation.
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IF the proposed Boundativon osd s caquald o che safc hearine capacies (1 10kNam +
seltlement heneath an s 00m wide, square. rigid Masement rafl foandation o0 20km depth would
he imihe order ut T0mm, with an addiiveal 240mmm seitemenm beceath she Amoaide siquane sub
hasemene plast reem. The ol scitlermenl woald theeefore b in the orler af d0mim Sy the
atscmend sweanming pool and 3mm for the sub-hascenent plant pson, gking inkba acesac: the
threretcal Tuee hewve of Ame lar the swimming poob and d0mm for the gplact e, The
proposail structane sountikely 1o have soeh @ high Smpesed load and e ner reduetian in
wvereranlen pressure wall need o be tiken inm zecsund i e design of The Basement, widsh will
nued oo by deguotely reinforeed o owithataml G andeipoed setlemen:, This nos coeent wauld
oo dafferenlzally and would regquire sdditomal reinlozeemen: where dilliaent bailding Loads are
applien] acress e hsement aned heto cen difTerent baaement levels,

T swelling slages ol 1he eedometer tests aedettoken on s sefected undistarbed
samples anlepths between 1900 and 30000 gave preysares ol #8580 1o 13508, | hese swelling
[rreseures were oeoniod  aller sl somple sos Jully saaraed, which cowd ovoer darmg
voastietion if the baserment excavation = inundmed.  Woaster showdd esetore be Seomousiy
vicluhed rom the hasement exeanation, The fatter masy e ore proctical o achicve when
achiapting o aeeant prled wall Toeundativa selotion.

Duriny the retum monitering vests groandveater levels in the Torghole standpipes
were revostbed belween depths of 050m and 2.95m below pround level. This waler wis
perched” witkhm U macle ground above the selatively Impuervious Londoo €12y, The ahsenee af
a wipnidican bk of eroandw slec. withic the depife ol 1he proposed basemenm excavations, will
mean hat flettion of the sub-stroctane would mod be o problem oa 1his site. As peechod’ waler
wis mel aheve the floor ol the proposed basenean, 2 would he necessane 100owimerproot the
hasement i erder 1o prevent e neres of groandwater inwe e complaed snwture. [y addidion.

doverimond pereedating surbace weer will aeed o T precented o eatering the basement.
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Hetaiting Strogfurey

The wills ul e propused hasement will st as retaining wzls and will need o he
designed accardingly. For o penmenent retaingng wall analysis ciivctise seress parumeers wonld
e appropeiate, however, m the shxenee af cllsclave siepss wsling 0 sunypes From this silu,
Pablished parmmeters wmc inesi te®t resulls coald beo sl wsoa comsesvalve approaci. The

desigr ot retpmp wilis oy be Based o2 1he paroetors o Table 5 overleal

| Spil Type  Bulk I}rllsin' _ f\nﬂlé of Shearing * Shear Strength | Effective Shear
i f3lpim’y | Resistanee (kFa) Strengih (kPa
| B (deprocs) ¢° Cu : C I

Mole Cirennmgl | |

1Ly 2} | |50 X3 | 33 il _
Landon Olay to |
1.00m iepth 2.00) | 2324 ' fult 01-2
Tabl &

Facavations! Gronndw algr

The excavalon of the Basement will reguire the constiastion of chose suppart 1o
i= sieles, the need o wvobd undennining whacend siecctures, and perhips tluring welter seasors
the comimal of perchod woundwater. Stoutory safely precaetinns shauld oot b e leeted and
exen aliens especially those where persoitel are 1 cwter. will nect b by suppoded, or have
batiered sides wiere space pemuts. AN excovations shaukl be undertalon i accordance with
CIRLA Bepoert 97 Presciing Praceics.

Excavalions for the proposed bosemeats ane likely o encounter water porched”
withio the made growml, as st during the investipation with standing warer levels recomded
Dutween LS and 2950 The greatest iead af fais warer, *perchal” abuve the London € lay.
nas chcorantered wilki the presumed pord wnll in the soohern part of te sipe W58 The use

wd secant piled walls particuluts inohe arca of the pond inflL weukd Jet as 3 shat off e this
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Hretehead” wale and dewatenmg Srem ke serceaed < shoedd mothis ctse be sufivicat w ke
the biserent coeasitions Jdm.

Care showld alse be wken o ensure that the walls o 1he new baseiaent are
adeguate!s propped durier cxcavabion, hy jempomy sepport amd sccctuenly by the basemen
flewar il weell W prevent mcement @ the wp of the retaimmg walls, Sueh Lateral movenent
wonled otherwise he accompenied Ty seltleraent {vertivs] movemeat] of the groend behind the
basemen walls.

Provided Thal a st Tracing sssteon is used 10 presonl dellecion of the propuosed
bavownent wall, resultaml choapes wo the stale of sonl steess and strectural movement of
nelghhouring stroctuecs should e nepligihle. Assuenies thar the neighbounng stoctores ace al’
s conistzuciion. the aniicipated level of straciura) damage, 10y, would fall within Calepory
Virvery shigCh ae Ot 2 0 slight”) s deseribed in Tuble 2.5 of fhe aborementioned CIR1S
dortimuean,

Care showld sl be taken tooensore Ahae the proposed selateng walls ol the
basemivnt, 3 awdhlion 4 dhe exisiing ehining walls and nelehibouneg, bosements, e sl
surchargeed with plant amd equiprsent ar the seckpliege eof maerial: amd cxcavated sofls ouisde

Lhe Bausesmies:t ex concod o,

Buricd Conerete

sulphsie amalysis on selected sonl and water samples gave results i Desin
Sulpiate Olisses 135-1 1o DS-4 of BRI Special Digest |, Table O3 (0HES), presenied in
Appehilit 7. The mean o the highest ZU% af the sulphae resalis s the aearcst [mg|
[F300meT) 15 taken os the characlerisie vilue pnd cives a Desien Sulphate Cluss ol 54 The
P resua s wogee betwocen @08 and 900, aml sooslishely aeidic o alkaline.

Loodor, Clay s Bsted mothes publicatzon as heing o straum thon masy contain
salphides. sach as pyrces hepee ostdoion due e distorbanee during e excinostion of

oranchations saad 1he Dasement may inciesse the el potendal selphote cantent. | his elos shoulid
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nol b lett exposed T e clements Ton any Zength of e oiherwise e weald be ooporenlel
for vidabien of any patie within tre London Clav and, i dhe wong serm. passihle thammasine
tamaton,  Howcves, i shooald he ekl that che use of piled fousdatiess sould minimise
disturhanie of the ool wend conseguentiy redues the poterlea! Sor the osklatioe of noy mritic
el

Lsing thee charactenst lass 135 1 result and pEl cesolts, ancSgpressivge Chemel
Eovironanent Tor Concrete DACED) Clise of ACd would be considered appropets far burivl

concreie 4n This sie, as detailed o the alwees cited BRE dewcoment.

Chilier Tssuea

The drainave and sewerege reconls for the sive g gdjavent Lacllings will newd o
b gelereneed. if available, or pethaps asnveved to conflinm that the site does ner share g
comounal eramige ssstem, The new developmont on fhis site 5 likely 2 anle afliccl the
drainegre and sewerige ot the siae i rather than eeighbouring propertics,

The flow ol sarfice water shauld o be changed by the selatively smal! seale
redeveloprieenb, with the area of the prapesed tusentest mosly conered by the existling sudia
huilding.

Fae Toadon Clay is oypically procucally Impenpeable asd mroundwiter wi
ergopntered “pereied” withie the owerlring made ground. wih grovndsarer levels reconded
dephis hetween WAIm and 208m helow prosnd Jevel in i slaodpipes. The inferfce balweer
the Lemdon Clay and minde prowed was decper swoowards the sowb-east amd the groundwaier
bemeath e site would By cupected e How tewards Lhe seulh-cast, downhill g towanls he
cubcerted Biver Flegt,

Ui displaceraent ot the presuned north west 10 soull-cast Do ing proundssaier
by iy exelusion Inen beneath the proposed Bascroents moy sheansically resalt i an merease n
Ll draimage palne whivh could rescll in marginaily higher proundwassr levels on the morth-

woslem side of e proposed busements. However when considenne combiood eibects of
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b strucrures. Lyndhors Hall thac is up Dvdeaulee grndien and oo UCre snmediane gl est
o the sile wis maved o hove 255m decp fowrdativas 4TP Uy whicl esteaded terongh the made
growed and inte the voderlving practically impeoesable Loedon Clay.  The presesisling near
surtave perehed” proundwater Qow froes uphill and op Svdvnulic srulient o the pork-west
woedld ulresdy be divered anwml yndbese Ha® and wou'd eherctine not e anlwcipated o be

affected] hy ahe propweed hisercent ganssnuction within the sme,
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COMMENTS ON THE CHEMICAL TEST RESULTS

The results + 1he laboratory chomical testing on neae surfee sml samples bave
Loent wcompared o CLEA Sl Sereenmg Yolues {85Vey and Caepory ! Soreenicg Lovels
A5y whach have heer wsed s sereening wels for use m e assessment of land affeeted by
cantzEemnglian,

Atking Limated has derived ATRISFKail 35V bared oo the dediwlt assotplions
prosided in HR3, which huve boen wsed in the develepment of the Sail Ciudelains Values (S0
published By the Bpviorment Ageacy o 2008, Alking 3555 have beay derived e line with the
Envtrunnien? Ageney 2009 poilonee (5R2, SR, SR, SRYT using the CLES v1.04 and €104
v 06 seflware. These are pros ded uoder licence wo Sround Engineering Limited. and mespegtive
rozicology reports and feciimival detsils an ke derovation of the S5V can be provided an regues.

Fodlewing revised siatutory gundance te suppon Tart 248 of (he Epvirenmen
Prowcetion Act{Apal 200120, Fipal Catepary 4 Berecning Levels hasve secenls been published (fr
arsenic, benrenc, henvolaiprioe. codmivm. chromium VU oand leaid by e Muepartment for
Envirenment Focd wnd Rural Affaies in their document SFHHOO: Maeh 2H2, Wik ke
eecplion ol lead the CA81s aee vighet thae the S5Vs,

The Lollew g standard Zaml eses oo the basis of the gsscisment in relation 1o

sl s
. Remadential use with hime @awn prosduce
o [Eassmdenmial wee witherul bome provcs prodcee

* Cominercial and imlustga usape

The intendesl purpase of the S8%Vs ane as “iatervention values™ i the regulaton
framuventk for dsscsamend ob hucen ealth risks inorelation s land ose. These suloes are not
hinding slamdards, Bul e intemled L intom podeements abowt the need for actom b ehssne Gn
ek ase o fand does nod poce any unaveepible risks o the health of the seenelcil osecs.

Puhle & comupures the 1ese resalls Bor the mande gromd stk the 595, and 455
Irr leil and Hesa alenn chovenicem, in relaton woo ke speattiod wses. The pembers of test pesul s,

weltieh enceod these values, arge alio prroeoded.
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Discwssion of Resnlrs

The resules oo the laboralery analvsis (Teble #) imdeate that the male poomad
beneaih the sme contiins elevated concentrations af 1ead, which exvesdled rosidential sl
seregening cntvia aml fel! Rolew commereslindusicial sorcemne erficna. Nonu of the ol
comtamanants fested tor excoeded helr respective sorccaiee coideria for o cesadential or
constmeteial mdustial laed wse,

Sl aovalvsis, bused o the mean valoe wst, edieates that the DS salue for
lead exceelel e respective seecening valves tor a pesidential woih heme grosen produce el use
aml a resdemtial without heme groan prsluce co ose. AN o the ather 17595 walues [all helow
Thie respective seeeening walues bor the speettivl eml uses. T masamuens s alue est for the lead
chartsy inglivaes 1hat 1he bighest «idues obtained are mod staostical oulices, acd sooare represemtaline
al e sumple populooon,

The resulis indicate that Ui nuasde pround nengath the site wenld be unsoicable to
retentiom b the sarfuee 1og residennz] sctiieg duc 1o the presence ot lead sichio e made
PUERTHEIRR

Sovi=ual or alfetsny evidenee of bvdnocarben contamminotioe W deteeted w thy
4:_-1c51'|-:||'.'|h1r:.' Tl

Moooasheslos comaming maleral {ACM) owos encouwnterod  during  sasmle
preparatian fer e chemical Tabosalory wss and oo svisual evidence of ACM was enconnleral|

daring the mvestipatioe.

Companson of Waker Analvsis with Inorpanic Drinking Waler Standards

A sample of sroomdwaier recovercd Gom W55 0GR deprh ws aealvscd e the
lawratery Bor G suibe nl common iacrganic and vigonic petentisl contaminants poenanls o
characlersmion putposes,  Fhe primary asscisme? ool anplesed or the peneric screcaing of
samples e e prowction of -Contralbed Waters” comsisi ol the Statoers Ingirgment 2000
o TR e Water Soppls W ater OQwadins Begolotions 1M that areends the TR verson.
The fraciion afiesl resuis Lhal exvesd these levels aze summarised in Talle 7.
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Lalde 7: Coneparisvn ol Chemical Test Hesnlis with Woater Supply Begulations

The ¥yater Supply (Water Qualily)

MeTerminant R:I‘;L ‘::‘::d Regulations
19852100
I Rl121 STaxinumn Caneentes ™y gl T
! 1330 - L ELLLIAR BRI L ) 1] o
| Consumees Taps
! Arienle (Divealvediue ] n Hipe |
Borao (Disselved . | 2hIb | 410 gy o
CCamnt (THsaly ) el 81 IpsL) . a1t el
¢ Chromivm {Dissebved) pe i 51 o S |
| Copper (DRssal e} iz ] 10 200 |
| Cyamide { Db od) me “LHFA Ty | -
"1ead (Dassoly ey up 1 VAL 25 o
Mercwy tDissolved) gl SIS LA e |
Micke) (Dissolvedy | 14 20 gl
pIl value 26 &5 1 g
) T mcamun
Total Mlennls g R0 U IHILS mgl -
_deleniane {Dissalved) o | 2.5 L ]
_Sulphate nxgl Tl 23N e]
hulpheicle e | SR LANRIY] TN BT
i A issoled) peci RE S e 1
Toeal af b6 PAalls gp -1 ) il

Winh repard we lhe rrowedwoner gealiny reconded, the coreemiratian of salphate in

e percied” water somple obtained at RO depiho in W52 excoeded she shodand theshald.

Al of :he wker recerded voncentrutwons of contaminaats fell bolow e respeclive slundard

thresholds, TR elvvated sulphote resull s comsidercd o be representative of hauekperounsd

Cimcenboativns.
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SO GAS AONTTORING RESULTS

A retum visad 0o omemitor gos levels m the B BH2, BHY and WSS sondpipes
wis undettiencn i JTancary 2005 1 record the coreentretions of jandlill By gescs Dncibome.
v on dinxide acl vsvgend. The reawlis are proseates] oo she rear o e espleratons aole sesonds.
The reconded concenirations «f methiene were Tess than 001%. whalst the cacben diexide Tevels
recorded werne up e 04%, The teconded axsgon conecniinions within the stazdmipe was elose o
ORI Tiv coneenlzanioms ab 15075 o 2001 %, The in-silu measurement confomed gax enisswn
ralws, Borsecen <00 b and 1L.OEr

Assemaing @ pesitive fleay eare o LAHTu, the resoles pive a Gas Sereening Yalue
Ca=YY ab DDA Dhr, Thes G%Y falls within the modiaticd Wilson and Curd O harwencresbs
Sominn | oos Green’ classilgation of the SHBC eratBe lghl svsbem (B o pize Tocsineg ), o
detine] by the Constrpeteom Industey Rescareh and information Assoviabon CIRIA Repont CHns,

“Mesmessing riska posed s Racardous groimd pusses Lo ooikdiogs’
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UPFIATEDR CONCEPTL AL MODREL

Asmemsment of the poteetial linkape belweets greund  contmmaaalion soreos,
human wand srvirmmental mceptors have hocn osscised basod o dhe desk soudy research aml ke
Inpesive prevaid avesticetion doeumented in The sreeeding sections wf this repon.

A peneralised conceprod. nuede! selmine w0 the existing sive and proposed new

sehbona] Block wee k! the sile = presected (o Tahle 8 belaw.

Tible 8: Gavnernl Conceplual Model Relative to Existing Site and Future Des clopment
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CONTAMINATION IN _RELATION TO PROPOSED

DEVELOPFMENT

Anticipated exposure scenarios relating to the existing site and proposed
redevelopment are discussed as follows.

This investigation may not have revealed the full extent of contamination on the
site and appropriate professional advice should be sought if subsequent site work reveals

materials that may appear to be contaminated.

Existing Building
The existing house to be extended and The Studio, to be converted, may contain

asbestos-based insulation or roofing, It is recommended that an asbestos survey be conducted in
order to determine the type and nature prior to construction. Suitable precautions, in line with
current best practice, should be put in place to protect workers and end users from the effects of

ashestos material.

Existing Drainage

Redundant foul or surface water drain runs, should be removed from beneath the
site and precautions should ensure that any remaining effluent is directly disposed off-site. The
integrity of existing drainage should be checked, and where they are to be retained, any damaged
sections should be replaced prior to development. The latter measures should remove any future

risk to human health and to the water environment.

] ind 1
On the basis of the ground investigation, the site is underlain by between 0.60m
and 3.20m of made ground with the thickest including presumed infill to an historical pond

alongside the south-cast site boundary. The made ground contained concentrations of lead which
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stasisticaliv exeeeded residentia? soil aorcening enteriz. The srade pround woowld noet thesctore b

suiluble fevr retentiom we re-use st sutlace besel within iy wofl landseaped of pa:den areas.

il faas

There are mo histene lard ks within 2580 of the s1e The ste 15 saderlain by
buedwesn L60m il 320w of made provnd over the Lowden ke, The deepest area of maode
eromnel inelules mA o3 presumed histerweal pond aloseside the soeth-ewst site baundany,
where the infill was Tocally organic wewunds s base. O othe hasiz ol the wors pedataken, Ui
vas muohiaring had deteonied thar a2 Wilsan and Canl Chacacieristie Sivaathon 1ot ‘Cireen’
chagsileation ol the NHBEC teaffie light systene {for low rise howsingh would apply. However duc
10 he leeally ergsmie mature of e decp made wround. vonsideration shoald he piven n
nctvasie the Cluractersstic Situalion (e OS82 or Amder 1.

freany cavse, the bisement strociore will hive e be adogquately water-siehl willd
walerprogting s acling ds Jan imgenncable gas maembmane, The Gweomporatien of an
unpermeabile pas eemhnioe sould nab be prebiomatic and would prevent the parkwsy benwvesn

prstential sonl gas and el users, dnaanow the [sk ol soal gas fo end users remnms o,

Human Heslth - Construction Workers

e risk of the ideneified cround conomimnion (lead) aftecting the pronadwoners
urange the cunstruction phase of develepmen. waold be considened 10 e moderae.

Ruscd vn the whemiagnd test resuts, no stocial procautions would be ceguired
durimg U develepment of the site by workers who iy seme et comlact with the sobl dunng
areuncdworks smovidies standand precaatims are adopield which snoald generalv inciude e
pokccdures miven hu the lewthoand Sakery Brecuneg (The Blue Baak 115 ({066,

Fuor the protcctnom of workers deomp proundworks the feliom g o recommended:

al Ll repented or pralenaud skin soniact with soeils by wearing plives with

slees s malled down.
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by Wasming favilitics shonll he made available o procedwoerkers, = as Lo
Mg T patersial G inody eetect ineestion ot sedl.

vy I amy seals are revealed wlhoch ere different B lnese enconmieresd b this
groaaag s esiipatioe, he advice obf o speeiaist shocld e osounhi o vew of chissifvine the
material ond aseertvming s risk w graundworkens,

dr Saitable precamioas., i lioe Witk curent et practice. shoold he put inoplece
woprreloct woeskers aad neiphbeunne residects [oom tke offects of wisestos materale doaong oy
themnatiom phase whceh may regaire the clearsaee af ashoesies oo haldiegs.

el Ciementiien of duse slould e limed by dampeigsdoa,

£ Consideration sheeld Beogiven o pas monitering within decp or condined
spdioca. parvicalacly whore made preund thickens, o enseee safeny of personmael eedenng them,
gince cachon adieside voahl oecumelate within any exgovoms, sonvice chambers or sch.

=PIy,

Humao Health - Tsiees of Complelod Developinend

The rish of the encounterad proaed comarviniion affcesing 1he sioe users when
aresent benesth baildimes and pennancal avees of hardstanding woalé be considensd o he yeny
low. This 1 bocawse O would be higheye unlikely that the general e users wocald o [y b
sble Lo ponctrie the building floors, hasenrent walls and basdubeadime, which would be neovssacy
tor them 10 ungrser any comtamimated soils beneath <he sile. Howewsr, flhere 15 congidoered a
wioderate ok b sile weers 1 the near sorface U] were relaimed within private pardens o st
[T TR VL BT (AT

The proscoe of clevated lead wohin e made groond means fhal such soils
shothd net b retmmed witkian gardons o sl landscaping e the propesed redesclopment These
sl will need o oe reewge ed froen suek aress and wathey disposed of offesite, coverad with 2o

acdegquitke @apping Lover, or placcd hencath areas of ardsiandiea ol geelechnically soitable.
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Woater Enviraonment

There are oo surbace woler fratures within 250m ol she site, the fomer Risver Fust
his been colverted apprmomately Pidn gast of the st The site s caderlain o the solid
wenboey Doncdos e that i tdigaicd by the A 1o be n Ulnproduetvce” aemtum. e sice st
wilthen o Souree Protectios Sane.

Lrivatalvoater Jovels dueinp IBe folur maniloene visile were between 0050m and
285m in the borehole stondpipes. ™o sigoilcant sounces ol groond  conlanunition wese
entified by the desk study rescarch on site or i close prosimiy b the gt Sighaticant sail ar
wler vomitirnicatien was 101 weetiled by the s estivalive works and tere ane no surface witer
featores within 25hm ol the site. M ois eonseguently com=edered unhkels thad the proposed

ilevelapment wauld wnpswer the guadity of the water cnvirannent.

Ellects on Buildingy Materials and Horvicd Soeices

The sulphate requerements bor bumied vonereie have Teen diseusad in the pre ioes
st al thes repon.
Fhe preseeve of Tead within the made ground soils may reguine precaations

nnodeat bl nlastee wogter moves apd 1he lecal sater supnly compaey ol Be consulied.

Off-5ite Disposal of Soil Arisings

The results of chemizal onalssis ame procided folbowing the explomiony hole
rocaids ol can ¢ wastl wethio the indormalion necessary T basic caamcterisstion of the sail
tesieed  Tor laxdzll The Foveronment Aveney pubbeation Hagardows Waste, Techmical
Cemdines WM onslens the methodology tor elassifvany wastes wad shoolld By pelerenees) lor
galancy. Towe el results (iotal mmetads, hndrocirbans and cvaniled should be comparad o 1he
relvvant tresialds to determine whetber they fall fne the prmary calegories of ron-haganioons
or burardows woaste and will heap indiwcaie the hkely Eunrpraa Woste Catalogee dEWO] oode

whice 1y determieed by ihe wosye 1w
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Leeavated materal and ¢egess spoil shoold always be classidied prior 1o romoedl
Frowe st s rogoired hy i of Cane” JEnsmomamenial Preiection e, 19900 leoislaian. Thiy
micans That material R v bo given o proper deseription and waste classification price o rene al.
Hasic charaterisntion s the respansibifily of the waste prodove . whils! sompliones checking and
enssie worBation are penerally 1he responsibality of the land B sporatar. The Kind Gl eperams
will teed w Jlase Wath e wasie prodocee. e the apprbwch melics on e indormation fiem aeic
chiarac en=ation.

It s expevtal U arisicgs of raturah suils from 1he excavabions aenoss his <
would 1211 ke the iner eategory cder the Vnopean Waste Cinatopue deserintion ~Soil and

ranes” W vole 1705 04wy restrictons excladinge topsoil cmd s
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COMNCLUSIONS

The proposed residential development will include a single level basement with a
swimming pool and a two-storey section for plant beneath the south-west comer. The proposed
site layout will need to be provided by the Engineer in due course. This plan will need to clearly

identify new areas of gardens and soft landscaping, if included in the development.

Remediation

Remediation of the soils beneath the site, in respect of the redevelopment, is only
considered necessary in relation to the creation of new arcas of gardens and soft landscaping, as
any new hardstanding, and basement floors/walls, will prevent contact between any contaminated
ground and the site end users.

In order to create new gardens on this site, as a minimum, it will be necessary to
cither remove a sufficient thickness of the surface layers and replace them with imported topsoil
material or isolate the contaminated made ground with a sufficient thickness of cover. The
removal of 0.60m of made ground and a cover thickness of the same magnitude would be
considered prudent for soft landscaping.

The removal of the surface lavers and their replacement will provide a cover layer
that will prevent contact between any site end users and any underlying contaminant source. [t
would be considered prudent to place a geotextile membrane between the cover layer and the
underlying ground in order to prevent mixing of these lavers.

In the event that the garden is used to produce vegetables and fruit, an increased
depth of removal and thickness of imported subsoil and topsoil of up to 1.00m would be
required,

Remediation Plan
This remediation scheme should be used with the proposed development plan to

derive a remediation plan, clearly labelled to show the different land uses (for example -
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handstanding, deldings. sof Jiedscapioge and provate reas gardensh, wineh slead be sulimdited e

Sl plummeng condditions.

Tupanil

brported ogrodl sboall have appropriste cermiticates confimeing s surallioy

puinr o placernent.

alidalinn

The implementatan of this remediation schane skould he checked during

comstraction aud an completion. and appropoale recoands kept so a1 3 Validanion Report can be

compilvd amd subsecucanly suhmitted 10 the local authasity.
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Appendix 1

Exploratory Hole Location Plan
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Exploratory Hole Location Plan
Plar prowided by Alan Bazler Assoo ates
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Appendix 2

Historical Maps and Aerial Photographs
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Site Hisftory
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Site History Figure B
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Froject : 11 Rosslyn HIll, Hampstead, London NW3  [GROUND Project No.,

ENGINEERING

Client : Andrew & Elizabath Jeffreys PorerboioLgn Tel . 34715 SEEG6

LIMITED 13459




	BIA Final 01-04-15
	Revised report text



