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1.0Introduction

Pringuer-James Consulting Engineers (PJCE) were appointed by Spinocchia Freund Ltd. as the structural
engineers for the proposed development at No.17 Wadham Gardens, Camden.

As part of the project brief PJCE are required to provide assistance on the structural engineering aspects of the
proposed project including the preparation of a Basement Impact Assessment (BIA) to be submitted with the
planning submission package.

The BIA has been prepared in accordance with the current format set-out by London Borough of Camden
Planning Department (LB Camden) in the document, Camden Planning Guidance - Basements and Lightwells
(CPG4). The guidance document is based on the specially commissioned study prepared by Ove Arup & Partners
Ltd, Camden Geological, Hydrogeological and Hydrological Study (CGH&H). This document is a detailed study
of the geotechnical, hydrogeological and hydrological characteristics of soil strata found in the borough of
Camden.

There are three critical criteria identified in the CGH&H study which must be considered and dealt with in each
assessment carried out for a proposed basement development. The defining criteria are as follows:-

[) Subterranean Flow
II) Land Stability
) Surface Flow & Flooding

This BIA document is set out with four stages indicated. Firstly, the initial screening process which leads to stage
two, the scoping process, whereby relevant issues are identified for the site and their subsequent potential
impacts. The third stage of the process involves gathering of site specific data by various means of a desk study
and site investigation. From this the relevant information is obtained to enable an accurate assessment of the
potential impacts of any issues identified in the first two stages.

Following the site investigation the fourth stage of the BIA involves an analysis of the information gathered and
a site specific assessment is made on the potential impact of the proposed development. If the potential impacts
identified are found to have an adverse risk to the existing site, the surrounding properties and/or the extended
area, then a series of measures to mitigate against any negative impact are outlined for the project.

The assessment is then submitted as part of the planning package for the project to enable LB Camden make
an informed decision on the overall planning submission.

This report presents an outline structural scheme for the construction of the new subterranean structure and
proposed alterations to the ground floor plate. Any changes to the superstructure fall outside this report, but a
brief summary is included to assist with the understanding of the complete structural scheme.

The report is based on the current design and discussions with the architect (G-PAD Ltd.) and other consultants
mentioned in the report. It should be read in conjunction with the information submitted at this stage by all other
consultants, for information purposes.
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2.0Screening
2.1 Location of the Project

The site is located in Camden at number 17 Wadham Gardens, Primrose Hill and centred at approximate
National Grid Reference 527217E 184070N. The site is rectangular in shape and measures

approximately 45m x 13m. The proposed lightwells are situated on the left hand side of the existing
building toward no. 15 Wadham Gardens.

The surrounding area consists of similar residential dwellings, comprising two and three-storey detached
properties and associated gardens. A railway tunnel is located in the rear garden of the site. A Victorian
age, brick-built air shaft tower for this tunnel is visible in the rear garden of the next but one property to
the west of the site. Public domain information indicates that the tunnel was bored and brick lined through

the London Clay [rather than a “cut and cover” construction] at a depth sufficient to ensure that later
surface development was not compromised

2.2 Characteristics of the Project

Mo
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The existing property is two-storey detached house measuring about 11m x 20m in area, with relatively
flat, partly grassed and paved front and rear gardens. Historically the building has been used for
residential purposes only. In approx. 2015/2016 a new basement level was added below the footprint of
the, extending into the rear garden and under the front paved area.

The structure of the building consists of loadbearing brickwork walls with timber floor plates, supported
on walls and by a series of steel and timber beams. The entire building is covered by a pitched timber
roof, supported on the existing walls. The basement extension had been designed to support the existing
structure above in its entirety and was built with RC retaining walls built in sequential underpins, but the
area extending under the front paved area, consisted of contiguous piled walls with an RC lining wall
towards the interior space. The maximum depth of the basement level is approx.. 6.00 m at its deepest

and approx. 3.4m at general areas. The works also involved the re-construction of the existing ground
floor slab to suit.
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As mentioned previously, any changes to the superstructure fall outside this report, but a brief summary
» is included to assist with the understanding of the complete structural scheme. An interior load bearing
wall is proposed to be removed at ground floor level and new steel beams installed to support the bay
window above. It is proposed to remove the existing staircases and replace them with new ones, with
the addition of new steel beams supported on the existing walls. Also, a partial dormer extension is
proposed at roof level to maximize the space within the roof area.
Fig 1 - Existing Site Location Map Preliminary structural details are attached as part of the appendices which outline the proposed
construction details to facilitate the installation of the new lightwell structures.
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2.3

2.4

Physical Form of the Lightwells

The proposed lightwells will be approx. 2.00 m (at its deepest points) below existing ground floor level
and each have an approx. plan area of 2.30m?2. It is proposed to form the lightwells by diamond cutting
the existing RC retaining wall and contiguous piled walls, after which an RC surround will be cast to form
the structure around the lightwells. These also have a double purpose, that of strengthening the existing
elements which were diamond cut. In order to create an a good connection between the new and existing
members, resin anchored dowels will be used along the entire contact length. The new surrounding
structure will be designed for the various loads due to gravity, soil movements and hydrostatic forces.

To the eastern and western sides, the property boundaries with similar sized properties, of similar
construction.

Mitigation Measures Being Considered

As with any development involving the construction of subterranean works, the proposed construction
methods and programme of works must be chosen once appropriate levels of consideration are given to
the inherent risks associated with excavation, and more specifically in this case, excavation in close
proximity to existing buildings and their foundations.

Given the close proximity of the adjacent buildings along the east and west boundaries, the proposed
works has been designed to limit the risk of adverse impact to the adjacent properties. This has been
achieved by proposing the use of sequentially underpinned walls along the length of the adjacent
properties. These walls will also provide support to the excavation in the temporary condition and support
the structure on its own as well. These walls will be designed to act as retaining walls in both temporary
and permanent conditions.

/\

15 Wadham Gardens 17 Wadham Gardens 19 Wadham Gardens

APPLICATION SITE

Fig 1 - Proposed Section

2.5 Characteristics of Potential Impacts

251

25.2

Subterranean (Groundwater Flow)

The prevalent geological characteristics of the Camden area consist of a stiff London Clay
with a depth varying from 80m to 120m overlying a Chalk bedrock formation.

Over the extended Camden Borough region the upper levels of the clay layer contain
relatively small regions of River Terrace Deposits defined by outcrops of Claygate Formation
and Bagshot Sands. In these areas of permeable material it is not uncommon to come
across a raised groundwater table due to the presence of a perched aquifer or historic river
channel. The attributes of the groundwater in these areas varies, sometimes found to be
static if not connected to additional groundwater features.

Where a high groundwater table is found the possible effects of excavating for a lightwell
include altering the water table levels and/or diverting the existing flow paths. The effect of
these changes needs to be taken into consideration in the early planning stages of a
development to ensure that adverse effects are accounted for and wherever possible
designed out of the proposed development.

These adverse effects may include:-
¢ Forming alternative flow paths for the groundwater which may conflict with existing
basements that have not been adequately protected against moisture.
e Altering existing groundwater levels locally and as a result possibly altering the soil
properties of the local area. The altered soil properties may influence among other
things, the existing slope stability and the soil bearing capacity.

Slope Stability

Generally:

Slope instability is affected by a number of contributory factors ranging from soil properties,

land use, topography, landscape and human activities (e.g.: mining or drainage etc.)The

excavation and construction of a lightwell can affect the slope stability of a site and the
adjoining land or properties in a number of ways including:-

e Altering the soil properties such as, the moisture content, pore water pressure,
consolidation and compaction levels, shear strength and bearing capacity of the sail.

e Requiring an element of pumping or dewatering of the site which can in some instances
lead to the removal of “fines” in the existing soil, thus affecting the soil properties and
interaction of the particles.

¢ Requiring the removal of existing vegetation, plants and/or trees from the site which are
part of the system of groundwater extraction. This in turn may alter the groundwater
levels which can affect the soil properties.

e Altering the natural state of the landscape or possibly involving works to previously
disturbed or “worked” soil which could have an historic element of instability.

Beyond the Confines of the Site:

Possible effects of any lightwell construction must take into account the adjoining structures
and their existing foundations, and any infrastructure in the area. The scale of proposed
works will dictate the potential zone of influence of any works to be undertaken below
ground.

During the construction stage of a project the local bearing capacity of the soil in the zone
of influence for the works can be temporarily reduced. This is due to the removal of existing
overburden pressures. Any project must allow for this reduction in pressure and undertake
proper planning, design and execution of the excavation and any temporary works which
would be required.

Additional effects which must be considered in the planning and design of a project are the
inevitable ground movements which will be experienced. With any excavation there is a
degree of ground movement which must be allowed for and this is generally done by
specifying agreed design parameters for any soil retaining element of the works and
incorporating in the construction sequence a suitable scheme for temporary works.

Once the construction stage of a project is complete possible effects which should be
considered include the increased stiffness of the new foundations and also the possible
increase in the loads transmitted to the bearing strata.

PJCI=
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As part of the project any existing foundations within a site or adjoining the site may require
upgrading to support the new building. Upgrading foundations along party wall lines can give
rise to a variation in stiffness between old and new foundations which should be considered
as part of the planning and design process.

In addition to the variation in stiffness of the foundations, a new or redeveloped building can
lead to increased or redirected pressures on soil bearing strata. The effects of this should
be catered for in any design with particular attention paid in areas where the primary soil is
a clay-based material. This is due to the susceptibility of clay to experience swelling and
contraction as moisture content varies. The issue of swelling and contraction can be
minimized by excavating below the upper layers of soil which would be more sensitive to
weather and moisture conditions.

2.5.3 Surface Flow & Flooding

Potential impacts on the surface flow and flooding characteristics in an area as a result of
excavation for a lightwell can vary dependent on a site location and the existing drainage
infrastructure which is required to cater for any runoff from a site.

Excavating for a lightwell directly affects the volume of soil below ground and depending on
the type of material can affect the natural groundwater storage capacity of the soil. If this is
reduced significantly it can cause an increase in the proportion of surface water runoff which
needs to be catered for by the local drainage network.

Following on from the point above, with an increase in the volume of surface water runoff,
there is an increased risk of overwhelming the local drainage network which may not have
sufficient capacity to deal with the increased volumes. This in turn may raise the possibility
of flooding properties down-gradient. As part of the planning and design of a project careful
consideration should be given to the need to cater for any runoff generated by the
development and if possible deal with it within the confines of the development site before
finally letting any excess which cannot be catered for flow into the drainage network.

If a project causes an increase in the levels of runoff produced, and the increased volumes
are not catered for, the possibility and frequency of flooding is increased. In areas which are
already prone to flooding the effects of this must be examined and further analysis may need
to be undertaken.

2.6 Screening Process

26.1

Subterranean Flow

Qla: Is the site located directly above an aquifer? 2 NO
Referring to Figure 8 of the CGH&HS (see Appendix A.11) indicates that the underlying soil has
been classified as “Unproductive Strata” and thus would not be expected to contain any
groundwater.

The site investigation carried out shows that the predominant soil condition is found to be a stiff
London Clay to a minimum depth of 15m underlying a 1.10m depth of made ground. There are
no indications of a high water table or outcrops of permeable material in the immediate area.
Q1b: Will the proposed basement extend beneath the water table surface? 2 NO
The proposed lightwell depth is expected to be a maximum of 2.00m. Borehole results and trial

pits carried out for the site do not indicate the presence of a high groundwater table and thus it
is expected that the proposed lightwell excavation will not extend beneath the water table.

Q2: Is the site within 100m of a watercourse, well (used/disused), or potential spring line?

2 YES
The latest available information relating to watercourses in the area would suggest that the site
is above an existing natural water feature. Initial inspection of available mapping in the area (see
Appendix A.13) shows a watercourse directly below the site.

Historic records from the Lost Rivers of London (see Appendix A.13) suggest that the upper
course of the River Fleet may have previously run its course approximately under the site.

Preliminary site investigation carried out on the site has not come across any form of dried water
channel. On this basis it is assumed that the site will not contain any river channel material.

The site is located over an extensive area of London Clay material (see Appendix A.8) with no
evidence of an outcrop of claygate formation or bagshot sands in the nearby area. This would
suggest that the potential for a spring is minimal.

Q3: Is the site within the catchment of the pond chains on Hampstead Heath? =2 NO

Referring to the Fig 14 of the CHG&HS (see Appendix A.14), the catchment areas for the
Hampstead Heath pond chains do not coincide with the site location and are approximately 2km
to the Hampstead Chain catchment.

Q4: Will the proposed basement development result in a change in the proportion of hard
surfaced / paved areas? 2> NO

At present the existing site has a rear garden and a front paved area. It is envisaged that this
situation will be maintained once the proposed lightwell is built.

Q5: As part of the site drainage, will more surface water (e.g. rainfall and run-off) than at
present be discharged to the ground (e.g. via soakaways and/or SUDS)? 2 NO

The existing drainage system for the site is assumed to drain freely into the local authority
drainage network. It is not anticipated that the proposed development will not increase the levels
discharged to the ground.

Q6: Is the lowest point of the proposed excavation (allowing for any drainage and
foundation space under the basement floor) close to, or lower than, the mean water level
in any local pond (not the pond chains on Hampstead Heath) or spring line? 2 NO

The lowest point of the proposed excavation will be approximately 2.00metres below ground
level. The site is not in close proximity to any local ponds, the nearest pond being 1.5 kilometres
to the south in Regents Park.

PJCI=
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2.6.2 Slope Stability
Q10: Is the site within an aquifer? If so, will the proposed basement extend beneath the
Q1: Does the existing site include slopes, natural or manmade, greater than 7 degrees water table such that dewatering may be required during construction? =2 NO
(approximately 1 in 8)? 2 NO
The site is located in an area designhated as unproductive strata. Thus it is not expected to be
The existing site has no significant gradient or falls. Topographical data available from existing within an aquifer. (See Appendices A.1; A.2; A.11)
site surveys suggests the site is relatively flat across the plan area. Over the extended region Site investigation shows some signs of water ingress into the borehole. This is consistent with
the site is located in an area which is not noted as vulnerable to landslides or significant soil the depth of made ground in the area. It is anticipated that there will be no requirement for any
movements. The elevation of the extended area is found to be approximately 45m AOD dewatering during the construction of the proposed lightwells.
Q2: Will the proposed re-profiling of landscaping at site change slopes at the property Q11: Is the site within 50m of the Hampstead Heath ponds? 2>NO
boundary to more than 7 degrees (approximately 1in 8)? 2NO
The site is located approximately 1.5kilometres away from the nearest pond in the Hampstead
The site is not anticipated to require any re-profiling to landscaping. Heath Ponds (See Appendix A.14).
Q3: Does the development neighbour land including railway cuttings and the like, with a Q12: Is the site within 5m of a highway or pedestrian right of way? 2 YES
slope greater than 7 degrees (approximately 1in 8)? 2NO
_ o _ o _ S _ The nearest proposed lightwell is set back approximately 3 metres from the nearest roadway
While the site is located approximately 40m to an existing railway line, initial site inspection and and/or pedestrian right of way which is Wadham Gardens Road. These will remain usable during
geotechnical investigations do not suggest the presence of any railway cuttings or indeed a all works have been carried out.
slope in excess of 1 in 8.
Q13: Will the proposed basement significantly increase the differential depth of
Q4: Is the site within a wider hillside setting in which the general slope is greater than 7 foundations relative to neighbouring properties? -NO
degrees (approximately 1 in 8)? 2 NO
o . _ _ _ _ . _ . To the east and west along the boundaries with the adjacent properties it is not anticipated that
The site is set in a region with a relatively flat slope. Approximate site levels are in the region of the differential depth of foundations will increase assuming basement/cellar is found below the
45m with variance at a maximum of +/-0.3m. neighbouring properties.
Q5: Is the London clay the shallowest strata at the site? 2NO Q14: Is the site over (or within) the exclusion zone of any tunnels, e.g. railway lines?
2 NO
The London Clay is the only definable strata at the site and is expected to go as far down as the The site is located a minimum of 40m from the surrounding railway lines, and more than 100m
underlying bedrock. Elements of the surrounding site have previously been used as residential from the neighbouring Northern tube line. Thus it is not expected that that the site is over or
areas and were found to have approximately 1.10m of made ground. within any exclusion zones for rail or underground infrastructure. It is also outside the 5.00 m
exclusion zone of the Network Rail tunnel running underneath property.
Q6: Will any tree/s be felled as part of the proposed development and/or any works
proposed within any tree protection zones where trees are to be retained? 2>NO
There are a number of semi-mature/mature deciduous trees are present along the rear garden
boundaries and along the front paved area. Special attention has been give so that the works
will not encroach into the potential root protection zones.
Q7: Is there a history of seasonal shrink-swell subsidence in the local area, and/or
evidence of such effects at the site? 2 UNKNOWN
With the limited information available (no pre condition survey has been carried out to date on
the existing buildings either within or adjacent to the site) the effects of seasonal shrink-swell
subsidence cannot be accurately established.
Q8: Is the site within 100m of a watercourse or a potential spring line? 2YES
Refer to Q2 of section 2.6.1 Subterranean Flow.
Q9: Is the site within an area of previously worked ground? 2 NO
The site is not considered to be within an area of previously worked ground. Referring to the
historic geological mapping available for the 1920’s there is no indication that the area contains
any worked ground (see Appendix A.8).
PJC=E
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2.6.3

Surface Flow & Flooding
Q1: Is the site within the catchment of the pond chains on Hampstead Heath? =2 NO

The site is approximately 1.5kilometers from the Hampstead Pond Chain and is not within the
catchment of any of the pond chains on Hampstead Heath.

Q2: As part of the proposed site drainage, will surface water flows (e.g. volume of rainfall
and peak run-off) be materially changed from the existing route? 2 NO

The site will completely retain its permeable elements and the proposed development will be
similar in proportion to the extent of site covered. The use of any existing local authority drainage
systems will be maintained and so the proposed development will not materially change the
surface water flows.

Q3: Will the proposed basement development result in a change in the proportion of hard
surfaced / paved external areas? 2 NO

Itis not anticipated that the proposed lightwell will result in a change in surface water generated.

Q4: Will the proposed basement result in changes to the profile of the inflows
(instantaneous and long-term) of surface water being received by adjacent properties or
downstream watercourses? 2 NO

The existing site is serviced by a series of drainage sewers and channels which restrict the flow
of surface water from the site to adjacent properties. This also ensures that all surface water
generated is directed into the gravity fed drainage systems locally. The proposed lightwells are
not expected to generate any additional surface water and so is not expected to change the
profile of inflows of surface water to adjacent properties or downstream watercourses.

Q5: Will the proposed basement result in changes to the quality of surface water being
received by adjacent properties or downstream watercourses? 2 NO

As per Q4, the proposed lightwells will not have any effect on the surface water which will be
generated and so will have no subsequent effect on the quality of the surface water received by
adjacent properties or downstream watercourses.

Q6: Is the site in an area known to be at risk from surface water flooding, such as South
Hampstead, West Hampstead, Gospel Oak and King’s Cross, or is it at risk from flooding,
for example because the proposed basement is below the static water level of a nearby
surface water feature? 2 NO

The site is located along Wadham Gardens. Examination of the available flooding data suggests
that the site is not at risk of flooding of any nature. (see Appendix A.16)

2.7 Summary

271

2.7.2

2.7.3

Subterranean (Groundwater) Flow

The screening process has not identified any issues of concern to be investigated further as
part of this BIA.

Slope Stability
The screening process has identified three issues which are of initial concern as part of the
planning process and should be examined further as part of the scoping process

1. History of seasonal shrink-swell subsidence in the local area.

Surface Flow & Flooding

The screening process has not identified any issues of concern to be investigated further as
part of this BIA.

PJCI=
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3.0Scoping

3.1 Potential Impacts of the Proposed Scheme

3.1.1 Subterranean Flow
Not applicable
3.1.2 Slope Stability

3.1.2.1 Seasonal Shrink-Swell Subsidence

The history of the seasonal shrink-swell ground movements in the local area is not readily
known, although the clay-based nature of the underlying soil does point to the need to consider
the cause and effects of shrink-swell movement in the proposed structural design.

There are a number of methods for dealing with possible ground movements which occur in clay
soils. For areas of deep underground excavation, these can include the use of tension piles to
counteract the anticipated hydrostatic pressures and/or the use of compressible material (e.g.
Cordek) to reduce the build-up of hydrostatic pressure acting on the slab. In situations where a
raft slab is used it is necessary to design the slab to resist the anticipated hydrostatic pressures.

In ground bearing RC strip foundation systems it is generally accepted that increasing the depth
of a foundation below ground minimizes its susceptibility to the problems associated with the
more frequent shrink-swell movement of clay soils due to freezing. A minimum depth of 21000mm
is typically used for ground bearing foundations and is normally assumed to be below the level
at which soil is susceptible to freezing and thawing.

The form of the foundations underlying the existing buildings adjacent to the excavation
perimeter (typically stepped brickwork corbels to a depth of approximately 1.45m below existing
ground level) allows us to presume that the problems that are inherent with shrink/swell of clay
soils in shallow foundations are not applicable to the existing buildings on the site and would
lead to the assumption that shrink-swell movements in the local area are currently not causing
any undue deterioration in the buildings or boundaries.

For the proposed development, the building foundations are expected to comprise a suitably
designed RC slab, with an underlying layer of compressible material. A suitably designed
scheme of sequentially underpinned wall is proposed to the perimeter of the new lightwell
excavation.

3.1.3 Surface Flow & Flooding

Not applicable

3.2 Summary

The proposed development is located in a region underlain by London Clay throughout. The potential
impacts of the lightwell excavation have been assessed in relation to the three screening flowcharts
provided by LB Camden.

The scoping process has examined the particular areas which pose the highest risk for potential impact
on the adjacent properties. Given the relatively shallow depth of the excavation and the proposed
structure it is not expected that the works will present significant risk to any of the boundaries affected
provided the works are carried out in the appropriate manner.

4.0Site Investigation & Study

A geotechnical site investigation has been carried out by Soil Consultants Ltd. This has been used to
interpret the soil conditions found in the proposed development site. The borehole log and trial pit details
are attached in Appendix C of this document.

The findings of the borehole investigation confirm the assumptions made in relation to clay-based
subsoil in the vicinity and serve to back up the points made as part of this BIA.

A brief summary of the findings from the site investigation reveals that the proposed excavation will be
carried out in an area of soil containing predominantly stiff London Clay below. The subsoil has also
been defined as unproductive in terms of groundwater and no evidence of water ingress was found
during the site investigation.

5.0lmpact Assessment & Conclusion

5.1

5.2

5.3

Existing vs Proposed

The existing site is currently developed below ground level. The new lightwells form only a small addition
to the already constructed basement level.

Site Attributes & Features Affected

5.2.1 Subterranean Flow

An analysis of preliminary site investigation results and an initial interpretation of the information
obtained from various additional sources (British Geological Service, Environment Agency, Camden
Geological Hydrogeological and Hydrological Study) would indicate that the presence of groundwater in
the area is minimal and thus the potential impacts to the groundwater as a result of the development
would safely be considered negligible.

5.2.2 Slope Stability

The scope of the proposed works and the extent of existing foundations in the area facilitate the
construction for the proposed lightwells with a relatively low level of risk to the slope stability of the
adjacent properties.

5.2.3 Surface Flow & Flooding
The existing site has large areas of permeable surfaces and thus the construction of the lightwells is
anticipated to have negligible effects on the volume and quality of surface water generated by the

redeveloped site.

Analysis of the available material in relation to flooding has indicated that the site is not historically prone
to flooding and is not in an area which is required to consider flooding as part of the lightwell construction.

Conclusion

The basement impact assessment for No.17 Wadham Gardens has been carried out in accordance with
current guidelines provided by London Borough of Camden Planning Department.

The three principle criteria identified by the department and which must be dealt with in each assessment
include, subterranean (groundwater) flow, slope stability, and surface runoff and flooding.

At each stage of this assessment these three criteria have been considered and any requirements for
each category have been incorporated into the projects proposed development scheme.

As a result of this assessment it is reasonable to conclude that the proposed lightwells will not be

detrimental to the region in terms of groundwater, slope stability and surface flow and flooding.

Tamas Fornvald
DipEng, MEng, CEng, MIStructE

Report prepared by:

Report checked by: Sean Pringuer-James

MSc Eng, C Eng, Pr Eng, MICE, SAICE

Date June 2020

Revision : -
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Appendix A

Pringuer-James Consulting Engineers
Basement Impact Assessment

Mapping Data

PJC=E Page 10 of 49 Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

U
%‘m{ill‘\'\!‘ ,m
£ 4

e ) s S« i JTELETY -
B F_n\:\rla 'd%é‘g‘ T TQ:E;E) : o e £
z 1 e e :
Temnbis 'ﬁ}ﬁl‘vrl'?l e
PN e ;
T

Gardens, Camden,

~+1 London NW3

A
1)

A
i]

JEIlEL toe L WA Holor :

A.1 AQUIFER — SOURCE PROTECTION ZONES (1:40,000)

|y

QL é"—’;ﬁ‘-f i |._ﬂ.H__, [}
e L VN

IS

.....

| 17 Wa
=| Gardens, Camden,
“~| London NW3

2 2 () g

FDINGTORZE: B e ! A
et Ry BN

A.2 AQUIFER — GROUNDWATER VULNERABILITY ZONES (1:40,000)

Gardens, Camden,
London NW3

s -
WIL =TS

"

Harlesden

|Park¥
MARYLEBONE -1
Tkl - CITY OF LQNDC

. el S T onver S
A b g
11l = 3

s
-

L -

WIL Snd N TR,

_Haﬂl;;den '-
e 7 =

:‘; b i ‘E v 14:

Kl

.

W ' = |

A.4 AQUIFER — SUPERFICIAL DEPOSITS DESIGNATION (1:75,000)

PJC=E

Page 11 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

. | 3 oy i AN (
) Jr&"" Golders F’ \_I-IP{_}NSB'
reenf : -
ECH A \
406 AN\2 'er T AN e
T rd. dw v PPuuy HACKNI
1 [ 17 Wadham i @ E:E
i {“* .| Gardens, Camden, :'{g S \ L - =
WIL LondonW3 __ 3 ‘ _ - _ ' _ .
1 t-\_ ¥ =

s
Harlesden ’
;E’ —

| ':i_ 17 Wadham
'/ | Gardens, Camden,
. London NW3
W UL
8

Harlesden

e T A

——

A.6 AQUIFER — GROUNDWATER VULNERABILITY ZONES (1:75,000)

PJC[E Page 12 of 49 Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

188000

186000

184000

182000

524000 526000 534000
JQ N Z | A g
N
\ mpstead Town ( &
I ) g
17 Wadham
- Gardens, Camden,
London NW3
\ 8
3

524000

A

0 0.5

Scale at A3: 1:30,000

Kilematars

526000

Coordinate System:
British MNational Grid
GCS OSGE 1936

2 3

Legend

=Londu-n Borough of Camden —— Railway Lines
—— A Roads

] Camden Wards

A7 CGH&HS Study - Fig 1 Administrative Boundaries

Camden Geological, Hydrogeological
and Hydrological Study

Camden Administrative Boundaries

213023 FIGURE 1

PJCI=

Page 13 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

182000

DRIFT
{Not to Scalei

Altwrivm

Brickearth

Flood Plain
Gravel

Higher Flood Plain
Gravel

Taplow Gravel

- Boyn Hill Gravel

| Glacial Grave

185000

Pebble Gravel

SOLID

London Clay

373 feat

182000

17 Wadham
| Gardens, Camden,
London NW3

T
184000

boundaries (Solid), broken where unceriatn,
" (Drift).

— - Gaological

Bore for wader.

(London Memoir) ‘The Geology of London and

of the Thames Valley' voi. I, (Memoir oqu;”"
Survey), 1859,

Heaight in feot London Glay (surface) above
Ordnmnqu, i

T
182000

Depth in feet of Chalk (surface) bolow Ordnance Datum.
Figures after references indicate pages.
Thicknesses of strata given in foe!.

Blue Iinex indicate approzimale courses of streams -

vistble or concealed.

Abbreviations: -
MADE Made
cvi. . Gravel,

nd.

222000 524000
BGS 1:10,560 Map Sheets 1SE. 25W, 4NE. 5SW. SNW 1920 Edition)

l Coordinate System:

Scale atA3: 1:30,000 Coousne Sysem.
0

GCS_0OSGB_1936

08 16 24

Kilometers

04

320000 302000
Camden Geological, Hydrogeological
and Hydrological Study

Camden 1:10,560 Geological Map (1920)

Legend

D London Borough of Camden

213923 FIGURE 2

A.8 CGH&H Study - Fig 2 Geological Mapping Data (1920)

PJC=E

Page 14 of 49 Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

166000

188000

1|

186000

186000

= 17 Wadham
\
Gardens, Camden,
London NW3

182000

182000

182000

18

3
1

Data source - BGS Mapping - Scale 1:10,000

N

A

0

0.5

Scale at A3: 1:30,000

Kilometars

Coordinate System:
British National Grid
GCS_0OSGB_1936

3

Legend
:WWandm BGS 1:10K Artificial Ground BGS 1:10K Drift Geology BGS 1:10K Solid Geology
—+— Radway Linos [Z] MADE GROUND [T ALLIVIUM T T 1 BAGSHOT FORMATION
—— ARcads WORKED GROUND {7771 HACKNEY GRAVEL FORMATION [ ] CLAYGATE MEMBER

[7771 LANGLEY SILT FORMATION T ] LAMBETH GROUP

£7771 LYNCH HILL GRAVEL FORMATION [ — ] LONDON CLAY FORMATION

77771 STANMORE GRAVEL FORMATION

1
[SSpSEt

NB: Geological boundaries are largely indicative based on available geological mapping data
A.9 CGH&H Study - Fig 3 Geological Map

Camden Geological, Hydrogeological
and Hydrological Study

Camden Geological Map

213923 FIGURE 3

PJC=E

Page 15 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

17 Wadham
Gardens, Camden,
London NW3

Data Source: BGS Mapping - Scale 1:10,000

N
A Scale at A3; 1:15,000

L] 0.25 0.5 1

Legend
) oo Borcugh o Gamaen BGS 1:10K Anificial Ground BGS 1:10K Drik: Geology BES 1:10K Solid Geology
—+— Faiway Linas [Flmepsgrovwo 7] L T ] BAGSHOT FORMATION
Eritizh Mational Grid —— A Fnads [Fo] WORKED GAOUND 7777 ey GRAVEL FORMATICON [T CLAVATE MEMBER
GBCS OSCGE 1036 7777 LANGLEY ST FORMATION I'T00 LAMEETH GROUF
- - 0000 LYNCH HILL GRAVEL FORMATION [ || LONDON CLAY FORMATION
15 77} STAMMORE GRAVEL FORMATION

Camden Geological, Hydrogeological
and Hydrological Study

North Camden Geological Map

Coordinate Systam:

213923 FIGURE 4

Kilometars

ME. Gaological boundarias are largaly indicative based on available gaological mapping data
A.10 CGH&H Study — Fig 4 South Camden Geological Map

PJC=E

Page 16 of 49 Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

186000

N R, o 2N\
[ =

1N \f"

: i,
. | ||

e N
o N | Gardens, Camden,

| London NW3

._L‘\‘ ,:;,)*‘;.-JJ : 2
== 17 Wadham

N

b S LN -
’ \..\ \\\ \ ".)' },;)’ .
A

R

~&

o

v

=

184000

182000

S\

' 532000 534000
Environment Agency Aquifer Designation based on BGS Mapping Legend Camden Geologica|, Hydrogeological
N -1-30.000 ) ) nBomugh of Camden Aquifer Designation Source Protection Zone and HVdfOIOgICaI Study
AR Ermai National Gac —— RaiwayLines | ! Secondary AAquiler Il Outer Source Protection Zone Camden Aquifer Designation Map
GCS_OSGB_1936 — ARoads 777 Unproductive Strata [l inner Source Protecton Zone
0 05 1 2 ? NB. Aquifer boundaries are indicative based on available geological mapping data 243923 FIGURE 8
Kilometers

A.11

CGH&H Study — Fig 8 Camden Aquifer Designation Map

PJC=E

Page 17 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

17 Wadham
Gardens, Camden,
London NW3

526000 528000
Topographic map based on digital terrain model provided by Camden Borough Council ~ t29¢d Camden Geological, Hydrogeological
55 o0 tcrongn ot Camcior. DTM Terrain 125120 295 5 2 ’
N Coordinate System: Aty Lives “Weaow S0 20000 (1 129 12 ’ and Hydrological Study
Scale at A3: 1:30,000 British National Grid ARoads Elevation 5 [ o 5-50 |

A QC3_OS3GB_1936 a0 h o Camden Topographic Map

140 - 45

135 - 40 Bl o

0 0375 075 1.5 2.25 3 ¥9:+:08 W ec-100 B oo oo T 53 213923 FIGURE 1 0

Kilometers

A.12 CGH&H Study - Fig 10 Camden Topographic Map

Page 18 of 49 Pringuer-James Consulting Engineers Ltd




L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

wooil R e
Hi gzhgate v
-

L

N

7 //
0

g 2

R LA
4 SASNYES ('
A LD

/..

W

L B‘\‘;‘.::

o
8
\X
ML C RO

1117 Wadham

DU
W
1
\\4& .
bt.l_;
e
A

P =| Gardens, Camden, 2 s BN . :1}_ : /¢
Y London NW3 T TS YR ]4% -~ S
A N cms =18 O\
l>; T N e e e T )* 1o py :325 < (\(\
3 ré% 2L g A e P S 21 2o
* 3 amden ;750 A \ 1 VI
o A« / \ % : 7 (‘%}\) c_’w ¢ i\ éu{ _$[2’\\-
37 57 5 MRS VA o = 3
Kilburn? N 7 ¢ SP2X D N 2 e >
IS 0 > YA 7l OND G n

o

\ -

\ p= :
N, \ o N/
b g Y [5: c [

g 2 v

\ ;hc ":‘I

e -~ '( 2

BN o)

>
b L
A
+ D\
fo‘ 1
< 2L
= = Notting
la
7 HI

£ 3%
' > TR
‘X ITELL L e

Source — Barton, Lost Rivers of London

A.13 CGH&H Study — Fig 11 Camden Watercourses

Camden Geological, Hydrogeological
and Hydrological Study
Watercourses

213923

FIGURE 1 1

PJC=E

Page 19 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

B
i
17 Wadham
Gardens, Camden,
London NW3
— - E
3
B
¢

Data Sourca:; London Borough of Camden, 2010

N Coordinate System:
J Scale at A3: 1:30,000 British Mational Grid
A GCS OSGB_1936
0 0.5 1 2 3
1
Kilometars

) Londen Bormugh of Camden —— Suriace water
—+— Railway Lines
—— AFicads

A.14 CGH&H Study — Fig 12 Camden Surface Water Features

Camden Geological, Hydrogeological
and Hydrological Study
Camden Surface Water Features

213923 FIGURE 1 2

Pringuer-James Consulting Engineers Ltd

PJC=E

Page 20 of 49



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

188000

=N

/ . P =

186000

1BED

R2E000 SZan0D . .

Catchments and Drainage after Haycock, 2010 Lagend Camden Geological, Hydrogeological

r Coordinate System: i

N Scale at AZ: 110,000 Soormans Sysem. [ vcon Bcrough ofCamasn —— Sartsce waer and Hydrological Study

A GCS_OSGB_1936 —— Rahay Lines Highgate Cain Gaionment Hampstead Heath Surface Water
——— A Hoads Goiders Hill Chain Caichment H
S — Catchments and Drainage
0 0125 025 05 0.75 1 Hampstead Healh Exiension Chain Calchment
213923 FIGURE 1 4
Kilometers

A.15 CGH&H Study - Fig 14 Hampstead Heath Surface Water Catchments & Drainage

PJCI=

Page 21 of 49 Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

T
v
Nl } . ‘

) l
17 Wadham '
Gardens, Camden, LS\

London NW3 “n B ‘s

;‘,,;'- N

-~ Flooded Streets 2002

—~— Flooded Streets 1975
Areas with the potential to be at
risk of surface water fleoding

OC”' _'_ o e——1 po

TH0 v > e ) v Sy Mol s bu et whoier o rdrer Tarey o kel A fe
Comrder of | ar Seamty SETCRay e *. UmLECIAE KAt Mg LR J0PAgTT 300 sy
N UKL £ AR | A ALY AT TN, g KR

Figure 5 from Core Strategy. London Borough of Camden

Camden Geological, Hydrogeological
and Hydrological Study
Flood Map

213923 FIGURE 1 5

A.16 CGH&H Study - Fig 15 Camden Flood Map

PJCI=

Page 22 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

524000 528000 528000
4 - ._’. ~ = i - nE
N Y Wi r e e N m:_‘-"" _
ra I_f"'__ - T - E
o __/fﬂ ):; 1’ ‘\\_d_ .
- | 4 ! :
y A L NG
- I..\-|!‘ |II _l__ '| .‘ . .
o ; - B
] —
f{-?\% / £ . A
_ e A T
= . )
E = T
=z : =
i
i -"T,"l'-ll-—ll-_|l_.|_ .
R -
TTT — h |
L \t [
. ) | e
\ ~— -
T T 17 Wadham
wal ] < Gardens, Camden,
[ | ::'l
é_- London NW3
A=
N
L |
'/ e S N
L ITTTT T’_‘Z_-
=it = L y
-:;:Il_l || _,.I | _I—:_ ﬁl'u,'- fol—
- o ] — II' 1y - :
=S Oy
Ll T -
i E I_il B | A 7
\ T = -
= : e
;'- =1 - ol \
. _ :
— o i | E !E !
. \ )
o ) |I||I'I_IL|I| Ill'l — ]
e i | 0.l _+?"
- - \\ b ) 1 e 4 ’ L_;i,llr_ : - __:—'ﬂ '-I'-| -
e N W & e B — !
— > fA 1 - L ll T — — — — T 1 '
Siope Angles calculated from Digital Terrain Model Provided By Camden Bourouigh Council . =
opa igital Terrain n Bouroug . .
Camden Geological, Hydrogeological
N Secale at A% 1:20.000 1:10.000 BGS I.lap_png siope  [[liorcon Bomagn o Cancen BGS 1:10K Anificlal Ground BGS 1:10K Drift Geology BGS 1:10K Solld Geology and H}'dlﬂlﬁgicﬂl Study
! Coordinate Systom: 077" —— Fawmy Lins F=Z]mace croun T AL [ T BAESHOT FORMATION
Britizh Mational Grid B - v —— A Foax [ WORMED BROUND {77 HACKNEY GRAVEL FORMATION  [T00] GLAYGATE MEMEER Slnpe Amle Map
GCS_05GB_1936 - I 'LANGLEYSITFORMATION (D)0 ]| LAMEETH BROUF
LYRCH HILL SRAVEL FORMATION LOKDON CLAY FORMATION
0 0.5 1 2 3 =mr-|:uEmE|.Funl.Tm- 213923 FIGURE 1 6
Kilomotors MEB. Geological boundaries are largely indicative based on available geological mapping data

A.17

CGH&H Study - Fig 16 Camden Slope Angle Map

PJC=E

Page 23 of 49

Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

Appendix B

Pringuer-James Consulting Engineers
Basement Impact Assessment

Preliminary Drawings

PJC=E Page 24 of 49 Pringuer-James Consulting Engineers Ltd



r Construction Joint

CONSTRUCTION SEQUENCE NOTES :-

1. The bearing strata shall be approved by the Engineer and the Local Authority's Building Inspector before casting
foundations. Any additional excavation shall be replaced with a grade C16/20 concrete. In the event of extensive additional
excavation being required, the Engineer must be informed immediately and fresh instructions obtained.

2. Concrete mix for foundations shall be grade C32/40 with a minimum of 300kg of ordinary portland cement per cubic
metre and a maximum water/cement ratio of 0.60.

3. The underside of the construction is to be dug to a strata capable of sustaining a permissible ground bearing pressure of
180 kN/m2.

S S N < > o - S &,
e - . = — > 4. The central area of excavation shall not be carried out until the perimeter underpinning has been completed.
D ’ E 5. Backfilling behind retaining walls shall be a grade C16/20 concrete using ordinary Portland cement.
557
s q Starter bars resin anchored into ——| 6. The Contractor is to keep a record of the sequence and dimensions of the construction actually carried out including
sl @ existing walls with Hilti HY-200 relevant details of excavation, casting concrete and pinning up for each section.
e resin (250mm min.embedment
All existing walls & slab to be 2 D ( ) | 7. Excavated material intended for backfilling is to be kept protected from drying out or wetting and is to be placed in
temporarily propped by the s Vv maximum 150mm layers, carefully compacted with a pneumatic or electric percussion tool with compacting plate.
contractor until all works have b
been fully completed. N DETAIL B 8. Foundations have been designed to impose a bearing pressure of 180 kN/m2. The bearing strata shall be approved by the
. L Scale 1:20 Local Authority's Building Inspector before laying blinding or casting foundations. Any additional excavation shall be
All new openings to be ./ cale 1: laced with inal 1.8 mi Butin th f e additional ion bei ired. the Engi
diamont cut by specialists - Starter bars resin anchored into rep a%e ‘Wflt a 111()In1na d'. nlnx C(()infcretl;e.’ utin the evgnt. 0 ((iaxtenswe additional excavation being required, the Engineer
- ;_. existing walls with Hilti HY-200 must be informed immediately and fresh instructions obtained.
— g resin (250mm min.embedment) o . -
Resin anchored rebar 5 9.'The sequence numbering is for ldgntlflcatlon. purposes on!y. The sequence of basement wall bays is to be agreed on site
o with the district surveyor, but at all times the minimum requirement for the time lapse between the construction of adjacent
s bays must be adhered to. See basement wall notes for minimum sequence requirements.
| OO X \
| | \l | \ -/ \ - \‘ — — ¥ —— 1 Contractor to submit detailed method statement including temporary works and sequence of construction, for approval
| || | prior to commencement.
@ | @ @ | @ ) / Construction Joint
) Detail C J
| Detail B | .
Denotes / 5 Exiin il ST oo Jal e s s a6 ]a]}
250 T Tao [ [ Tw0 T T T T || I R R structure below
New opening to be made to fit DETAIL C
betw?en existIng pile§. No partial Existing fence TBC on site Scale 1:20
cutting of existing piles allowed
Scale 1:50
— Existing fence TBC — Existing fence TBC
on site . on site Existi e b o
_ _ . Existing slab TBC on i ~ Xisting capping beam  —— Existing slab TBC on
7 . site % . TBC on site site
GL = TBC on site GL = TBC onssite
— o~ | — ~ ey
NN NN 4 A 3
2| 2 i = : SR 22% PR =
z | > S e H_\"J
o o .
&) &) < ==
= = Existing masonry wall = W taa L]
: TBC on site : < . :
| I 4y s I L .
| I 4 < 4 | 4o Existing capping beam
S -~ . ‘ . I -
: 4 y 2 Existing wall to be diamond cut. : : a TBC onsite
: _— @®—— Detail A g a4 / Faces to be made good : B
| W 2 |
Temporary shoring by ———— | e o Temporary shoring ——————| | Underside of beam to be made
the contractor I = by the contractor | 150 good & rebar protected against
: : 355 - corrosion by the contractor.
| | =
| 2 |
: — : New RC upstand
o
New RC Ietaining VI’aHS : 300 TBC on site = New RC .retaining vIlalls :
built sequentially | .. built sequentially |
| H10'U' bars @ 150mm c/c, 3 No. H25 |
| anchored into existing wall I g
| with Hilti HY-200 resin |
| e £ . I
: 7 Z f=——————— Construction Joint Detall A : el
' =g “ 7 Scale 1:10 | _ New 750x500 dp.
| e < 4 | . | RC capping beam.
| | Z| 4 Construction Joint
‘0 Ta Existing RC basement o - onstruction Join
: ; wall TBC on site : — 11— ‘/_
| 4 9 | - E 7— Starter bars resin anchored into
| J\AI— “ SSL = 46.755 TBC ' @ ‘ 150 g existing walls with Hilti HY-200
. e, A4 o resin (250mm embedment)
Starter bars resin anchored into 4 g ‘ s T . 7 q" 4 50mm concrete 720 y
existing walls with Hilti HY-200 e a’ ‘ . CoLe L blindin o
resin (250mm embedment) ‘ ‘ a P a9 & s Existing RC basement
2 < 2 A " ? wall TBC on site
Existing RC lini 1l
L Existing RCslab ) TBCorge
TBC onsite
T SSL = 46.085 TBC
Existing RC pile — A4 —
TBC onsite T e - e,
SECTION 1-1 PR T SN SNIPLS
Scale 1:20
— Existing RC slab
TBC on site
Ov

SECTION 2-2

Scale 1:20

1 General
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1.0 INTRODUCTION

A new basement is to be constructed at this existing residential property, together with refurbishment
and internal restructuring. In connection with the proposed works, Soil Consultants Ltd [SCL] were

commissioned to carry out a ground investigation to include the following elements:

Desk Study to identify site history and potential contaminative usaes

Identification of ground sequenca

"y

&

+ Provision of recommendations for geotechnical design

+ Contamination appraisal, risk assessment and conceptual model
&

Basement impact assessment [BIA] : Land stability and Hydrelogical sections [issued separately]

This report describes the investigation wndertaken, gives a summary of the ground conditions
encountered and then provides geotechnical related design recommendations. In addition an outline
contamination appraisal is provided. The Basement Impact Assessment will be provided in a separate

report.

2.0 SITE DESCRIPTION

The site is located at 17 Wadham Gardens, Primrose Hill and centred at approximate MNational Grid
Reference 527217E 184070N. The site is rectangular in shape and measures approximately
45m [N-5] x 13m [E-W].

At the time of our investigation the site comprised an existing two-storey detached housa [with additional
roof level accommaodation] measuring about 11m x 20m in area, with relatively flat, partly grassed and
paved front and rear gardens. A number of semi-mature/mature deciduous trees are present along the
rear garden boundaries and along the road pavement. There is an existing basement [approximately 2m

depth bgl] to the house and this is located in the central part of the western side of the building.

05 benchmark [corner adjacent house at No.15] and spot height data [middle of Wadham Gardens at the
front of No.17] indicate a ground surface OD level of about +47.5m for the site.

The surrounding area consists of similar residential dwellings, comprising twe and three-storey detached

properties and associated gardens.

A railway tunnel is located in the rear garden of the site. A Victorian age, brick-built air shaft tower for
this tunnel is visible in the rear garden of the next but one property to the west of the site. Public domain
information indicates that the tunnel was was bored and brick lined through the London Clay [rather than
a "cut and cowver” construction] at a depth sufficient to ensure that later surface development was not

compromised.
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Historical development of site and surrounding area
The current site features are shown on the Site Plan which is included in Appendix A, together with

selected photographs taken at the time of our fieldwork. An aerial view of the site is shown on the front Map date The site Significant development / features in
cover of this report surrounding area [generally within 250m]

+ 1913-1948 4 The existing house is now 4 The Air shaft is shown in the rear garden of one of

shown together with the the adjacent residential properties
adjacent properties along

wWadham Gardens dh y d Pri ill to th
3.0 SITE HISTORY AND GEQLQGICAL,I" EMVIROMMENTAL INFORMATION Wadham Gardens and Primrose Hill to the

south-east has ocourred along Elsworthy Road

4+ Residential development of the area between

31 G ds historical k and rt
roundsure historical map pack and reports 4 1952-Present <4 The route of the underground 4 Mo significant changes apparent

A historical map and environmental database search was commissionad from GroundSure to ascertain railway tunnel below the rear

the site history/usage and surrounding land usage. An indication of the gradual development of the site garden of the site is shown

over the years can be gained by a study of the historical maps [shown in Appendix B]. The following for the first time on the 1952

table contains a summary of the site development obtained from the source maps provided in the edition

GroundSure report.

The relevant historical maps are included in Appendix B of this report.

Historical development of site and surrounding area

The GroundSure Report includes information from a database of local activities encompassing a range of
Map date The site Signiticant development / features in

] o subjects related to land wuse, pollution, and geclogical/hydrelogical cenditions. A summary of
surrounding area [generally within 250m]

taminati d other i tal i d by the desk study within the sit d its
+ 1B56- 1871 4 The site consists of open land 4 Detached residential properties are shown aleng contamInstive uses and other envirmnmental [ssuss coversd By he desk Study within the site and 1

immediate surroundings is as follows:

on the margin of Primrose Hill King Henry's Road along the northern side of the
with no development visible site
Environmental Permits, Incidents and Registers
4 A footpath er track is shown 4 Tunnel entrances are shown below Primrese Hill
to traverse the site in an Road zbout 380m to the east-north-east and + No recorded data within 500m buffer
approximate north-west to below Adelaide Road Morth shown about 700m to
south-east direction the west

Landfill and other Waste Sites
4 The Eton and Middlesex Cricket Ground is shown

shout 30m to the east 4+ Records of Environment Agency historic landfill sites within 1500m:

ing, 1,324m NW, Canfield Place — no detzil on type-Surrenderad
4 The West Middlesex Waterworks Reservair is

shown aboutr 380m to the south
+ Records of Environment Agency licensad waste sites within 1500m

4 Two small ponds are shown about 200m to the 2no [for same location] for a2 Housshold Amenity site, 1442m E, at Jamestown Road, Camden -

th
=ou Surrendered

4 Residential development is shown along Avenue

Road to the south-west Current Land Use

+ 18%94-18%% + Mo significant changes 4 An Air Shaft [presumed related to the underground 4+ Potentially contaminative uses: 8no records within 250m, mainly electricity substations with the
apparent railway tunnel] is shown about 40m to the west nearest being 62m SW. Others include Sports and Leisure Equipment repair; Special Purpose
4 Increased residential development of the Machinery and Equipment; and Hobby, Sports and Pastime Products

surrcunding areas
4+ Petrol and Fuel station sites - None

Geology

4+ Artificial/Made Ground: none
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+ Mo superficial deposits or landslips recorded
4+ Bedrock/Solid Geclogy: London Clay Formation [very low to moderate parmeability]
4+ Bedrock Faults [500m buffer]: No record

4+ Radon: The property is not in a Radon Affected Area [<1% of properties are abowve action

level] - no protective measuras required
4+ Historical Suwrface Ground Workings: one entry for 192m S - ponds

4 Historical Underground Weorkings [1000m buffer]: Numercus entries for railway tunnels and
associated air shafts, the nearest records refer to the tunnel previously identified in the rear

garden of the site
4+ Current Ground Workings: None recorded within 1000m of the site

4+ Mining, Extraction & Natural Cavities [1000m buffer]: Numerous Air shaft entries with the nearest

being 40m W [previously identified Air Shaft on old maps]

4+ Matural Ground Subsidence: Very low to negligible risk for all categories where identified, with the

exception of shrink-swell days, moderate risk due to the presence of London Clay on the site
+ Borehole Records Map: A cluster of &no boreholes approximately 200m to the east

4+ Railways and Tunnels: Numerous entries within 250m of site with the nearest recorded on-site

[see previous references above]
4+ Active railways: Tunnel identified on site relates to an active Fast line railway sarvice [WCML]

4+ High Speed 2 rail project: The site is located within 500m of the High Speed 2 rail project

Hydrogeology and Hydrology

4+ Aguifer within Superficial deposits: None
4+ Aguifer within bedrock depaosits: "Unproductive’ [London Clay Formation]

4+ Groundwater Abstraction [2000m buffer]: 7no [some duplication of entries], nearest being 442m

MWW, Swiss Cottage Borehole — irrigation water, Thames Groundwater

+ Surface Water Abstraction: Zno entries, nearest Grand Union Canal at 1265m E Owval Road,

Camden and used for evaporative cooling

4+ Potable Water Abstraction [2000m buffer]: 4no entries [some duplication], the nearest being
545m SE, Barrow Hill Borehole

4+ Souwrce Protection Zones [S00m buffer]: Type 2 on site — Outer catchment; 248m SE, Type 1

Inner catchment
+ Source Protection Zones within confined aguifer [S00m buffer]: None
4+ Ground water vulnerability/soil leaching: None

4+ River Quality: Mo data
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4+ Detailed River Network [S00m buffer]: ino entry , 22m W -culvert

4+ Surface Water Features: None recorded within 250m of the site

Flooding
4+ MNone recorded for Zone 2 or Zone 3 floodplains within 250m of site
#+ Flood defences: Mo records

4+ Groundwater Flooding Susceptibility Areas: Not prone to flooding

Designated Environmentally Sensitive Areas

4+ Records of Local nature reserves [2000m buffer]: Zno, nearest 1004m S for St John's Wood
Church Grounds

3.2 Walk-over survey

Our walkover survey was undertaken in conjunction with the fieldwork on 12 January 2015. The site was
found to be in a cdean and tidy state with no waste, rubbish, tanks etc. present. The surrounding areas

were also noted to be in a well-maintained and tidy state.

Overall we have not identified any particular features [such as fuel tanks], materials [such as chemical
containers] or land use within the site or in its immediate vidnity which are likely to give rise to

significant contamination risks and we thus have no particular concerns in this regard.

4.0 EXPLORATORY WORK

The ground investigation was carried out on 13 January 2015 and comprised the following elements.

Boreholes

A single 150mm diameter cable percussive borehele [BEH1] to 15m bgl and a single smaller diameter
borehole [BH2] using hand held window sampler eguipment to 7m bgl were constructed. In situ
Standard Penetration testing [SPT] was undertaken in BH1 together with hand shear vane testing where
appropriate. Representative samiplas [both disturbed and undisturbed] were taken for geotechnical

testing and contamination analyses.

Water level observation pipes were installed in both of the boreholes upon their completion to a depth of

7m to enable later ground water monitoring.

The current calibration certificate for the cable percussive drilling rig SPT eguipment indicates that an

Energy Ratio, Er, of 76% should be used to provide corrected Ny, values in line with the
recommendations given in BS EN IS0 22476-3, 2005, National Annex A.
@U'Lhu“ﬁnlh
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To facilitate later assessment and correlation of the borehole records we have used the external ground
level as shown on the Architect’s section drawings for an approximate ground level of +50.2m SO for the

exploratory locations.

Geotechnical laboratory testing
The following gectechnical laboratory testing was completed:

- Unconsolidated undrained triaxial test results [QUT)
+ Maoisture content and index property tests [Atterberg Limits]
+ Soluble sulphate/pH analyses [tested externally by QTS Environmental Ltd]

Contamination testing
Selacted soil samples were delivered to a specdialist laboratory [QTS Environmental Ltd] and the following

testing was carried out:

+ General secil suite 5 no samples

- WAL tests 1 no samples

The borehole logs and the laboratory test results are included in Appendix A.

5.0 GROUND CONDITIONS
The geoclogical survey map of the area indicates that the site is underlain by the London Clay Formation.
Below a surface layer of made ground this stratum was confirmed by our bareholes. The sequence met

may be summarised as follows:

Stratum Depth to base Thickness

Made ground Up to 1.10m 0.70-1.10m
London Clay

MNaturally reworked zone Up to 3.50m 2.50m [approx.]
Undisturbed zone =>15.00m >11.70m

[not proven] [not prowven]

5.1 Made Ground

Below the surface layer of topscil in BH1 [front garden] and below the paved swface in BHZ [rear
garden] the made ground comprised a mottled brown and grey silty sandy clay containing scattered

stone and brick debris.
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5.2 London Clay Formation

The London Clay was met directly below the made ground in both boreholes and proved to the maximum
depth of boring at 15m. A natural re-worked upper layer was present overlying the "undisturbed London
Clay.

Maturally re-worked clay

Initially this deposit comprised an orange brown mottled silty clay, containing rare or isclated medium to
coarse rounded flint gravel (indicative of some geclogical reworking). The results of our in-situ vane and
laboratory strength tests indicated this clay to comrespond to a low to medium strength classification with
shear strength values mainly ranging between 40 kN/m® and 50 kN/m” and with an SPT Mas value of 11
at 1.50m [BH1]. Lower moisture contents near the base of this layer and a slightly lower shear vansa

value of 35 kN/m? in BHZ at 3.3m depth reflect a slightly more silty composition.

Results of laboratory tests in this top part of the London Clay indicate Plasticity Index [PI] values to
range from 22% to 40%, corresponding to an Intermediate to High plasticity according to the British
Standard 5930 classification and a Medium te High wolume change potential according te NHEC
Standards, Chapter 4.2 "Building near trees’. Live rootlets/root hairs were noted in BH1 and BH2Z to

depths of 1.5m and 2.3m respectively, but no obvious signs of desiccation were noted.

1!! I- £ I Ir I

Below about 3.3m [BH1] and 3.5m [BH2] there was an obvious visual change into a fissured brown
slightly stained blue grey clay containing occasional selenite crystals. Below about 6m a more uniform

brown colour was evident, which became a fissured grey clay with occasional fine sand partings below

about 9.45m [BH1].

From about 3.5m depth there was a general increase in strength of the clay with increasing depth with
|laboratory undrained strength values ranging from 88 kN/m? to 127 kN/m?® and SPT Ny, values increasing
from 16 to 28. Below about i4m, an SPT Ny test indicates the clay to correspond to a wery high

strength classification.

Results of laboratory tests below 3.5m depth indicate an increased plasticity with PI valuas in the range
45% to 54%. This correspends to a Very High plasticity [BS:5%320] and a High wolume change potential
[NHBC].

5.2 Groundwater

Groundwater was met during our fieldwork in BH2 only as an inflow at the interface of the made ground
and the underlying relatively impermeable London Clay at about 1.10m depth. Standpipes have been

installed both boreholes to enable future monitoring.

5.4 Environmental observations

Mo obvicus olfactory or wisual signs of soil or groundwater contamination were encountered in the

boreholes.
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6.0 GEOTECHNICAL APPRAISAL

Current redevelopment proposals include retaining the existing house superstructure and the construction
of a full footprint basement. This basement will extend about 1m into the rear garden from the
northernmost end wall of the house. In addition a new lightwell basement [approx.2.2m x 4.2m] is to be
excavated below the front garden at the south-eastern corner. Some lecal despening of the basement

will be reguired to accommodate a swimming pool and a potential plant room.

The architect’'s proposed development plans are included in Appendix A. These drawings indicate an
external ground level of about +50.2m SD and show the main part of the proposed basement te extend
to about 3.6m depth. The swimming pool and plant areas are shown to extend to about 4.6m depth and

&m depth respectively, measured below current external ground level.

Of prime significance is the location of the railway tunnel in the rear garden of the house. A precise
on-site location of this tunnel has not been provided, however the desk study mapping indicates that the
southern wall of the tunnel may be about 8m from the nearest northern end wall of the house. The
existence of the tunnel is known by the client and we understand that some representations have
praviously been made to determine wheather any permissions/authorisations are required to allow the
proposad scheme. Ceonfirmation should be sought from the tunnel owners as to the precise location and
depth of the tunnel crown and walls in order to determine the effects [if any] on the proposed scheme

and whether or not it will be necessary to demonstrate any effects upon the tunnel.

The existing house is assumed to be supported on shallow spread foundations and clearly the building
loads will meed to be transferred to competent soils at basement level. The investigation has indicated
that benaath a nominal thickness of made ground, the London Clay Formation iz present and this will
extend to the full depth of the proposed basement excavation. The Londen Clay is a relatively competent
stratum which should be capable of supporting the likely underpinning loads and should allow relatively
straightforward basement construction using either traditional underpinning techniques or if preferred [in
areas close to adjacent buildings] an embedded retaining wall. From our observations localised
groundwater will probably be encounterad at the interface betwsen the made ground and London Clay

and control measures will be necessary, depending on the technigues adopted.

Some trees and hedges are present along the garden boundaries and close to the area of the proposed
basement construction and other trees are present aleng the road pavement. Obvious effects of
desiccation were not noted in the boreheles but tree rocts were observed to extend to a depth of 2.2m in
BHZ2. Given the depth of excavation proposed however, this aspect should not be a major issue at this
site and no special precautions are considered necessary with respect currently desiccated clay soils.
Mobtwithstanding this, all foundation design should be carried out in full accordance with the NHBC
Standards.
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6.1 Basement excavation and construction

The generally cohesive made ground and the London Clay are expected to be self-supporting in the short
term and any ground-water should be limited to the interface of the made ground and the London Clay as
praviously discussed. Although claystones or significant silt/sand layers were not noted in the London
Clay to the depth envisaged by the basement excavation, their occurrence should be allowed for together

with any associated seepages of trapped water.

Conventional underpinning of the wall foundations should be appropriate if properly designed, with
correctly specified "pin’ widths and construction sequencing. The underpinning to the foundations would
act as the basement retaining structure during construction and particular consideration will clearly need
to be given to the excavation for the basement along the western and eastern sides of the basement
footprint which are close to the neighbouring houses. Excavation depths of between 3m and
approximately 6m are envisaged and the adjacent houses at No.15 and No.19 are about 2m and 1.5m
distant respectively from the edge of the proposed basement. The foundations of these neighbouring
houses are likely to be similar to No 17, ie presumed shallow spread foundations, and if this is the case
they are likely to impose some surcharge on the back of the new retaining wall. Any significant lateral
movement of the basement wall would be translated into settlement beneath the adjacent foundations
and provision of a well-designed lateral and vertical support system will obvicusly be essential; a robust
system of waling beams and propping across the site is likely to be reguired. We recommend that a
well-established underpinning specialist who has extensive experience with this type of construction

undertakes this work and provides the temporary works design.

The alternative of a contiguous piled basement retaining wall may also be considered. Such methods
miay allow the construction of a more integrated support structure with more predictable overall stability.
It should be noted however that access will be extramely tight and marginal even for a micro piling rig: a

specialist contractor should be consulted to advise on the practicalities of installing such 2 system.
In the permanent case the lateral earth pressures will be retained directly by the undarpinning/piles or by
an internal RC lining wall. In either case horizontal support will be provided by the new ground and

basement floor slabs.

The following table of coefficients may be used for the design of the basement retaining wall:

Effective cohesion, ¢ Effective friction

[kM/m3] angle, ¢
[degrees]
Made ground 1.80 [i] 22
London Clay:
<5m below basement level 2.00 i] 22
=3m below basement level 2.00 5 22

The wall designer should use these parameters to derive the active and passive earth pressure

coefficients, Ka and Kp. The determination of appropriate earth pressure coefficients, togsther with
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factors such as the pattern of earth pressure distribution, will depend upon the final type/gecmetry of the

wall and the overall design approach.

6.2 Underpinning/spread foundations at basement level

At the main basement excavation depth of 3.6m, high strength natural London Clay should be present at
the forrmation and this stratum should be capable of supporting the likely structural loads using spread
foundations. Any internal columns or load-bearing walls would be supported sither by separate pad/strip
foundations or more probably by properly specified pad/strip thickenings within the slab. Within the
undisturbed high strength London Clay we recommend that an allowable bearing pressure of 180kN/m is
adopted for foundations at 3.8m and below. At this pressure the Factor of Safety against bearing

capacity failure should be >3 and settlements should remain within tolarable limits.

All foundation excavations should be carefully inspected to ensure that a competent stratum is present
and if any obviously desiccated or root-infested clays are encountered local deepening should be carried

out.

6.2 Piled foundations

If an embedded piled basement retaining structure is to be considersd these piles may also be used to
carry the existing/proposed structural loads. Advice on the practicalities of deploying this equipment at
this site should be sought at the earliest cpportunity from specialist contractors. For the ground
coenditions and the restricted access awvailable we presume that mini piled rotary augered piles [with
temporary casing though any made ground] would be considered. Alternative pile types such as screw

piles could also be considered subject to specialist advice/design.

The following table of coefficients may be used for the design of rotary piles, based upon the measured
strength versus depth profile, included in Appendix A.

Shaft adhesion

Undrained cohesion
[from strength profile]

Ultimate unit shaft

Stratum Depth

All soils o say Above say 6.0m N/A Ignore

&m [allow for depth

max. basement

excavation]

London Clay 6,0m t» 15.0m depth  Increases linearly from Increases linearly from S0kN/m* at a
100kN/m* at a rate of rate of 3.33kN/m*/m
6.67kN/m*/m [incerporates a = 0.50]

MNotes:

a] Unit shaft adhesion "gs’ = a = ¢, [where « = 0,50 and c, is the undrained cohesion from the design ling]
b] The = value of 0.5 is based upon 102mm diameter triaxial tests and this should net be varied

c] The average shaft adhesion over the pile length should be limited to 110kMN/m*

d] The maximum value for unit shaft adhesion should be limited to 140kN/m*
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Ultimate unit base resistance

Undrained cohesion
[from strength profile] gy
Increases linearly from 1260kN/m” at

London Clay Below 12m depth Increases linearly from

[see Note b} 140kN/m” at a rate of a rate of 60kN/m*/m
&6.67kN/m*/m [incerporates Ne = 9]
Notes:
a] Unit base resistance "qe’ = Nc x ¢, [where Mc = 9 and ¢, is the equivalent undrained cohesion from the design line]

b] For small diamieter mini-piles, the end bearing companent iz often generally ignored

An overall Factor of Safety of 2.6 should be appropriate when applied to these ultimate parameters, in
line with the current guidelines by the London District Surveyors Association [LDSA]. As a guide to the

use of the above coefficients, we have calculated the following pile capacity examples:

Pile diameter

Depth of pile toe- Ultimate load

[mim] sea Note d [kN]
[m]
300 12 423 160
15 &850 250
4350 12 FO00 263
15 1050 400
Notes:

a] Working load is calculated using Fuws and Fuew = 2.6

b] Concrete stress should be considered in the final design

c] These capacities incorporate an end-bearing contribution

d] The depth of the base of the pile is measured below existing external ground lewvel

Some water was met at shallow level within the surface made ground [BH2] which would need to be
sealed. Although seepages within the London Clay were not noted in our boreholes such
seepages/inflows are not uncommon, and therefore some medification of the pile parameters or

downgrading of the pile capacities may be warranted to mitigate the possible risk of clay softening.

The working load settement of the piles will vary depending on the pile diameter and leads. This should
be checked by analysis for final design by the piling contractor. Tension forces generated by any heave
of the London Clay should be checked by the designer.

6.4 Basement slab

The proposed works will comprise new basement excavations to depths of between about 2.5m and &m
which will result in soil unloading of between approximately 70kN/m? and 120kN/m®. The new structure
will prebably not re-apply the same level of stress and the secils bensath the new basement slab will
theoretically be in a state of net unloading. The magnitude of the heave pressure/movement will be
determined not only by the variation in net unloading by a number of factors such as slab stiffness, the

foundation type and the construction programme.
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Faor illustration purposes we have carried out preliminary assessments of heave effects in relation to the
design of the basement slab for the main basement excavation. We aestimate that total uncenstrained
heave at the centre of the excavation could be of the order of 40mm. About 50% of this total movement
would be expected to occur prior to construction of the slabs, leaving therefore about 20mm of

theoretical post construction heave [unrestrained].

If it is assumed that the relationship between heave movement and heave pressure is linear, the
maximum heave pressure for a very stiff rigid slab [for the fully constrained condition] could be about
50% of the unload value which would correspond to between 35kM/m’® for the main basement area. For
a typical slab, which can undergo some deflection, the pressures are likely to be approximately 15kN/m?,

with maximum movements of about 10mm.

It will be necessary to consider uplift of the slab due to potential hydrostatic pressures and in this respact
the guidelines incorporated in BS8102:2009 should be followed., The London Clay will be present at
basement level and the development of a full maintained hydrostatic head in this low permeability soil is
considered to be unlikely. Motwithstanding this, the slab design should take account of accidental
conditions [leaking drains, burst water mains etc] and we would recommend that a water level at say 1m
depth below the external ground lewel should be adopted. It is important to note that the water
pressures will not be additional to any soil heave pressures, but will be the minimum uplift pressure for

design purposes.

6.5 Foundation concrate

Low to moderately high concentrations [max 1760 mag/kg] of soluble sulphates were measured in
selected soil samples with slightly alkaline pH values. Owerall, a Design Sulphate Class DS-3 [Table C2
given in BRE Special Digest 1:2005, 2rd Edition, 'Concrete in aggressive ground’] is considered to be
applicable for the site. We assess the site to hawve mobile groundwater conditicns [to allow for petential
seepages within the Lendon Clay] and our recommendation is that buried concrete should be designed in

accordance with ACEC Site Class AC-3.

The London Clay typically contains up to 4% pyrite which can increase sulphate levels in the scil once
oxidised when the soil is exposed [for example during shallow foundation construction], Howewver, from
our boreholes it is apparent that the saections of the clay to the proposaed basement depth are already in
an oxidized state [weathered/brown colouration] thus significant additional oxidation is not anticipated

and the Site Class indicated above is considered realistic.

7.0 ENVIRONMENTAL APPRAISAL

This appraisal adopts the current UK practice which uses the Source-Pathway-Receptor methodology to
assess contamination risks. For a site to be designated as contaminated a plausible linkage between any
identified sources and receptors must be identified, i.e. whether significant pollution linkages [SPLs] are

present. In considering the potential for contamination to cause a significant effect, the extent and
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nature of the potential source are assessed and pathways/receptors identified: without an SPL there is

theoretically no risk to the receptors from contamination. The assessed risks to the varicus potential

receptors are summarised in the tabulated Conceptual Site Madel which forms Section 7.5 of this report.

7.1  Environmental setting and context

The Site is underlain by the London Clay which is classified as an unproductive aquifer. Environment
Agency records indicate the nearest groundwater abstraction point as being 442m distant with the
nearest surface water abstraction point over 1 km distant and no surface water features nearby. The site

is however within a source protection zone [Quter Catchment].

The site is assessad as being of Low to Moderate Environmental Sensitivity.

7.2 Potential contamination sources [on-site and off-site]

The desk study map historical map review has indicated that that prior to the construction of the house in

the early 1500's the site formed part either open parkland or agricultural land.

The history of predominantly residential usage [both within the site and its vicinity] indicate a Low risk
Potential of contaminative sources which could affect the site include the underground railway tunnzl and

the nearby electricity sub stations.

7.3 Contamination testing

In order to identify whether known or unknown sources within [and outside] the site have caused
contamination, we have carried out testing including a general suite of analysis on a number of samples
from the boreholas recovered during our investigation. The results were assessad where relevant against
the DEFRA Soil Guideline Values [SGV] and the LOQM/CIEH Generic Assessment Criteria [GAC] for Human
Health Rizsk Assessment in which LQM/CIEH have derived additional SGVs from the current CLEA Maodel
[2nd Edition, 2009]. There are currently no published SGV's or GAC's for Extractable/Total Petroleum
Hydrocarbons and the results were compared with the frequently used EA remedial target of
1,000mg/kg. The SGV for Lead contamination was withdrawn as of 2008 but new Category 4 Screening
Lawals [C45Ls] have been introduced by DEFRA recently, which can be useful values for comparisen with

recorded results. C45Ls have also been useful for comparison with several other results.

The contamination testing was carried out specifically for the purpose of providing a general guidance
evaluation for the proposed development. Reference should be made to the foreword to the appended
contamination test results in order to fully understand the context in which this discussion should be

viewed,

For the soil tests we have used, where relevant, the trigger levels for residential development with
home grown produce to assess the results of the contamination testing. Using these criteria the all of
the soil contaminant concentrations were found to be below guidance values or test detection levels, with

no exceptions.
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Notwithstanding these test results the proposed scheme does not invalve any change in usage to that
present though there may be some reduction in landscaped areas at the front of the house where the

proposad lightwell basement is to be formed.

It should be noted that the investigation provided limited coverage of the site and there may of course be

areas of undetected contamination.

The implications of these results are addressed in the site specific Risk Assessment and Conceptual model

below.

7.4 Soil Disposal
Our investigation has indicated that there is relatively thin cover of made ground underlain by natural

[and assumed uncontaminated] soils. A rigorous hazard assessment of this aspect was not within the
scope of our investigation, but our preliminary conclusion is that any made ground will probably classify
as either 'inert” or 'non-hazardous” industrial waste’, with an ‘inert’ classification for natural soils. The
results WAC test and our other testing detailed in the Appendix will aid in this preliminary classification.
We recommend that early consultaticns are made with the appropriate waste facilities or regulators to

confirm the classification for off-site disposal.

7.5 Risk Assessment and Conceptual Model

Taking inte account the above discussion, the assessed risks to potential receptors are summarised as

follows:

Mitigation measures/explanation

Source/ Pathway

hazard

Contaminated  Ingestion/ Site end users & Railway twunnel has been identified on-site LOW

soil: on-site and contact and and there is an electricity substation about
off-site sources CORStruction &60m from the site. There are no recorded
workers instances of associated contamination with

these features recorded in the desk study.

+« Mo soil contamination was detected in

samples from the boreholes

4 Risks to construction workers will be
controlled by the use of appropriate PPE

4+« A careful watching brief should be kept
during construction and if obvious or
suspected contamination is emcountered this

should be dealt with prescriptively
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Source/ Pathway Receptor Mitigation measures/explanation Assessed
hazard Risk level
Contaminated  Migration of Aquifer and 4 The site is underlain by very low permeability LOW

soil: on-site contaminated surface water London Clay which classifies as unproductive

sources ground water strata

and/or surface o
4 Mo significant groundwater was present

run-off through
contaminated Rl 4« Mo conmtamination was measured and no

into aquifer potential contaminative uses identified

4+ Whilst the site lies within a Source Protection
Zone 2 [outer catchment], the nearest

abstraction point is = 400m from the site

Ground gas: on- Migration Coenstruction 4+ Mo gas monitoring has been undertaken, to LOW
zite and off-site workers
sources

date, howewer, we consider the site to be in a

lewr risk of being affected by ground gas

« The desk study states that no Radon

protection measures are reqguired

In cenclusion, based upon the information reviewad and the results of the investigation, our assessment
is that the with appropriate mitigation measures the risks to potential receptors should be LOW. Itis
self-evident that there may be zones of contamination within the site which were not encountered in our
boreholes. A careful watching brief should be kept during construction and if soil contamination is

suspected then specialist advice should be sought.

Y R T B T T R T T O S
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GEMERAL INFORMATION, LIMITATIONS AND EXCEPTIONS

Unless otherwise stated, our Report should be construed as being a Ground Investigation Report [GIR] as defined in
BS EN1997-2, Our Report is not intended to be and should not be viewed or treated as a Geotechnical Design Report
[GDR] a= defined in EN1997-2. Any "design’ recommendations which are provided are for guidance only and are
intended to allow the designer to assess the results and implications of our investigation/testing and w permit
preliminary design of relevant elements of the proposed scheme.

The methods of investigation used have been chosen taking into account the constraints of the site induding but not
limited to access and space limitations. ‘Where it has not been possible to reasonably use an EC7 compliant
investigation technigue we have adopted a practical technique to obtain indicative soil parameters and any
interpretation is based upon ouwr engineering experience and relevant publizhed information.

The Report is issued on the condition that Soil Consultants Ltd will under no drocumstances be liable for any loss arising
directly or indirectly from ground conditions between the exploratory points which differ from those identified during
our investigation. In addition Soil Consultants Ltd will not be liable for any loss arising directly or indirectly from any
opinion given on the possible configuration of strata both between the exploratory points and/or below the maximum
depth of the investigation: such opinions, where given, are for guidance enly and no liability can be accepted as to
their accuracy. The results of any measurements taken may vary spatially or with time and further confirmatory
measurements should be made after any significant delay in using this Report.

Comments made relating to ground-water or ground-gas are based upon cbservations made during our investigation
unless otherwise stated. Ground-water and ground-gas conditions may vary with time from those reported due to
factors such as seasonal effects, atmospheric effects and and/or tidal conditions. We recommend that if monitoring
installations have been included as part of our investigation, continued monitoring should be carried out to maximise
the information gained.

Specific geotechnical features/hazards such as [but not limited to] areas of root-related desiccation and dissolution
features in chalk/scluble rock can exist in discrete localised areas - there can be no certzinty that any or all of such
features/hazards have been located, sampled or identified. Where a rizk is identified the designer should provide
appropriate contingencies to mitigate the risk through additional exploratory work and/for an engineered solution.

Where a specific risk of ground dissolution features has been identified in our Report [anything above a 'low’ risk
rating], reference should be made to the local building control to establish whether there are any specific local
reguirements for foundation design and appropriate allowances should be incorporated into the design., If such a risk
assessment was not within the scope of our investigation and where it is deemed that the ground sequence may give
rise to such a risk [for example near-surface chalk strata] it is recommended that an appropriate assessment should
be undertaken prior to design of foundations.

Where spread foundations are used, we recommend that all excavations are inspected and approved by suitably
experienced personnel; appropriate inspection records should be kept. This should also apply to any structures which
are in direct contact with the soil where the soil could have a detrimental effect on perfformance or integrity of the
STructure.

Ground contamination often exists in small discrete areas - there can be no certainty that any or all such areas have
been located, sampled or identified.

The findings and opinions conveyed in this Report may be based on information frem a variety of sources such as
previous desk studies, investigations or chemical analyses. Soil Consultants Limited cannot and does not provide any
guarantee as to the authenticity, accuracy or reliability of such information from third parties; such information has
not been independently wverified unless stated in our Report.

Our Report is written in the context of an agreed scope of work between Seil Consultants Ltd and the Client and should
not be used in any different context. In light of additicnal information becoming available, improved practices and
changes in legislation, amendment or re-interpretation of the assessment or the Report in part or in whole may be
necessary after its criginal publication.

Uniless otherwise stated our investigation does not include an arboricultural survey, asbestos survey, ecological survey
or fload risk assessment and these should be deemed to be outside the scope of our investigation.

[Rev_1_08_03_2013]
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APPENDIX A

Fieldwork, in-situ testing and monitoring

4+ Borehole records
4 SPT results
4+ SPT hammer calibration certificate

Laboratory testing

4+ Unconsolidated undrained triaxial test results [QUT]
+ Index property testing

+ Plasticity charts

Ground profiles
4+ (Cohesion versus depth graph

Contamination testing [QTS Environmental]
4+ General soil suite and soluble sulphate/pH results

Plans & drawings

4+ Photographs of the site

4+ Proposed development drawings
+ Site Plan

4+ Location Plan
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. 17 Wadham Gardens
_ [ Borehobe Mo: BH1
FOREWORD GUIDANCE NOTES London, NW3 3DN

Cliere: Whitehall Park Ltd Coords (B 527219.00 - 184060.00 Sheat 1 of 2
GENERAL
The Borehole Records are compiled from the driller's description of the strata encountered, an [raees:  Pringuer James Consulting Engineers ('5“’.:’;‘:‘““"“' 50.20 Report Me:  97Z2KOG
examination of the samples by our Geotechnical Engineer and the results of in-situ and P
Iabnratcu[",r tests. EFased on this data, the report presents an -::piniqn on the ponfigur'atic:n of rogress & ons Eamphes B Tests P S ctrata Descrgtion Instailaticn
strata within the site. However, such reasonable assumptions are given for guidance only and e Ot | Resurs | Owin | e
nao liability can be accepted for changes in conditions not revealed by the boreholes. BH commEncEE TIOTIE - - T TOFSOL over MADE GECUND, brownigrey 5y sandy Oay wih

[ o oI5 Eféf Y| scatersd brick and stome debris and mots
BORING METHODS Bkicasing ga: 150mm I o
The Cable Percussion technique of borng 15 normally employed and allows the ground scechon bt 12 a7o | aescg [REEEN T D TR TSy TS e e B
conditions to be reasonably well established. However, some disturbance of the ground is napsclian piin 1am - coarse rounded fint gravel 1

inevitable, particularly some "softening" of the upper zone of clay immediately beneath a
granular soil. The presence of thin layers of different soils within a stratum may not always be

detected. s:m ::z s — [ Feauent roofs fo 0m_ with secaginnal motiets noted 1o 1.6m
MED=11 A
GROUND WATER o | zeo A -

The depth at which ground water was struck is entered on the Borehole Records. Howewver, this
observation may not indicate the true water level at that period. Due to the speed of boring —

and the relatively small diameter of the borshole, natural ground water may be present at a N

depth slightly higher than the water strike. Moreover, ground water levels are subject to ik -
varations caused by changes in the local drainage conditions and by seasonal effects. When a |EH =azed 150mm to 3.0m o 300 | cighty mom sy fowards baze Sl
moderate inflow of water does take place, boring is suspended for at least 10 minutes to enable S S — -

a more accurate short term water level to be achieved. An estimate of the rate of inflow is also D 350 e T

given. This is a relative term and serves only as a guide to the probable flow of water into an ERTE | REL N

excavation. o . .

Further observations of the water level made during the progress of the borehele are shown
including end of shift and overnight readings and the depth at which water was sealed off by u o[ aso
the borehole casing, if applicable.

Whilst drilling through granular soils, it is usually necessary to introduce water into the borehole
to permit their extraction. When additional water has been used a remark i made on the
Borehole Record and the implications are discussed in the text. ——
SAMPLES sFTz| €00 |N-t6 | 600 | 4420 S Tasared Erown GLAY Ik e
Undisturbed samples of the predominantly cohesive soils are obtained using a 100mm diameter ] ;
open-drive sampler. In granular soils, disturbed bulk samples are taken and placed in
polythene bags. Small jar samples are taken at frequent intervals in all soils for subsequent
. - . . . - - Samdpips installed b 7.00m
visual examination. Where ground water is encountered in sufficient guantity, a sample of the deptn o | 7om —

ground water iz also taken.

IN-SITU STANDARD PENETRATION TESTS u s ]
This test is performed in accordance with the procedure given in B.5.1377: 19%0. The
individual blow count record for sach test is given on a separate table. The 'N" value is normally S

the number of blows to achieve a penetration of 0.3m following a seating distance of 0.15m and
is quoted at the mid-depth of the test zone. However, if a change of stratum occcurs within the
test zone then a revised "N’ value is calculated to assess one layer in particular. In hard strata
full penetration may not be cbtained. In such cases the suffix "+’ indicates that the result has —

=]
in
=]
=]
|
|
n
Lt byt b st b e bt s s bt s b by b by b g

been extrapolated from the limited penetration achieved. Where ground water has affected the BFE'm :gg _—

measured values, the resultant 'N° value has been placed in brackets since it is unlikely to NED=25

represent the true in-situ density of the soil. 245 8075 T effssored grey CLAY wih occanonal ine grey sand parings
jul plaluhi] 10.00 4020

Canfinued o nexl sheet

Kary: U w Unchwturiad B = Bulk O = Small distoried W e Water £ » gl jar & plastic Esh SFT/S = apl sposn SPT/C = solld corm H = Hand ‘ara (kPa]
PP = Pocket Penstrzmeter [kg/om3]| PID = Phsto lankstion Detacr [ppm] [erminzia tyen Cable Parcussien
Ramaris - Approod ridte coordinates interpalated from desk Study 05 mapping and ground lewsl Interpolabesd from Architects extemal grownd | Borahods No:

bl site daturn
@T::u-l.l‘.rl'i\ BH1
[* = full SPT penetration not schibwed - S68 summary shaet]
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17 Wadham Gardens
mﬁ: Baorahols Moz BH1

London, NW3 3DN

e Whitehall Park Ltd Cosros (EAW: 527219.00 - 184060.00 Shaat 2 of 2
[prowes: Pringuer James Consulting Engineers rowndtesl 50,20 heporto:  ST22/KODG Foreword to: Window Sampler Boreholes
Samples & Tests | mug Serata ]m’&n
Progrss & Observations Tast Lisgend Strata Description
el et -

2T Nszured grey CLAY with occasional Sne grey sand partings

u fo=o - - . . -
Window Sample Boreholes zrs constructed by driving in steel sample tubes in which long

slots have been cut to enable the soil to be examined, tested or sampled. The tubes are
either 1m or 2m in length. The borehole commences using a large diametsr tube, 70mm or
g0mm, with each succeeding tube reducing usually by 10mm in diameter to assist the

extraction of the tube from the ground. Thus, it is theoretically possible to obtain a total
EPT2 | 1200 |N=ZZ

HED=ZE - - - - -
continuous sample of the soil for examination or testing.

Window Sample boreholes are a means of rapid and economic sampling where access is not

ju] 1200

necessanly good or where impact of the investigation must be kept to a3 minimum.
u 1350 ]

The method is primarily suited to clay soils and can also achieve reasonable penetration into
ju] 1400

—hecoming veny ST hefow 14.00m

many granular soils. Soil recovery beneath the water table in granular soils can however be

BFTE | 1450 |N=ZS reduced.
MED=32

|BH cepth 15.00m, @y

1200 [ 3520 e e e TR ---

The open slot in the sample tube allows hand shear vane and pocket penstrometer tests to be
carried out. Samples can also be taken where necessary for laboratory testing, including

moisture content, index property tests and contamination analyses,

Hand Shear Vane 1 The shear strength of cohesive soils are reported in kPa.
Focket Penetrometer i The unconfined compression strengths values are

reported in kg/cm?®.

Kwy: U w Undiwturzed 0w Duk D = Small detorted W= ‘Water £ = gl jar & plastic tob SFTFS = aplE spocn SFTIC = salld cone Y = Hand 'dare [iPe |
PP = Pocost Perstrometer [kgicez] PID = Photo lanbesSon Detecizr | pprme| |n:nh:u Erem Cabls Parcussize

Remaris == Approodrmate coordinates interpolated from desk study 05 mapping and ground lewsl Interpolabed from Architects extemal growund | Borehois No:
bl Site daturn BH1

[* = full SPT penetration not schibwed - Se summary shaast]
onsultants
Consultants

Rev: August 2009

—
PJ@;E Page 39 of 49 Pringuer-James Consulting Engineers Ltd



L1802 — 17 Wadham Gardens - Basement Impact Assessment for New Lightwells

17 Wadham Gardens 17 Wadham Gardens
LE::\:;M: Borahobe Ho: BHZ Lyo?a:m: Borehobe Ho: BHZ2
London, NW3 3DN London, NW3 3DN
Cliere: Whitehall Park Ltd Cooets (M3 527218.00 - 184080.00 Sheat 1 of 2 e Whitehall Park Ltd Coceds [EM: 527218.00 - 184080.00 Sreat 7 of 3
= = - Ground Lissel = = - iGroiund Lissal
[eraee:  Pringuer James Consulting Engineers P 50.20 Report Mo:  97Z2/KDG |Eraves:  Pringuer James Consulting Engineers e 50.20 Rapart Ho: S7Z2/KDG
Samgles & Tests | mug Serara ]mun Samplas & Tasts | P Sraia ]mun
Progress & Obserations Tasst Lasgend Strata Description Progress & Cboerations Tast Lagend Strata Descripgion
Type Dacth | pgoups | Depth Larwnl Typa Dapth | pgoyps | Deptn Larenl
imi Imi imi (L] Imj} im
[EF commencea: 1270178 e FALING BLAE and sand binding layer [SOmm] ower MADE _ BE Nisswred brown staimed blue grey CLAY containing occaskonal .
[ GROUND: brownigrey silty sandy clay with scatiersd brick and E seienite -
:i: stome debris and rooss 7 ]
% ] D =30 ]
|5k diameter 30mm, dlameter e . L e e B
reducing with InCreasing ep o o=n % . 3
é ] D ] — ]
h ] HW 0 |10 7]
e ] .
o o= i 1 —— | .
535 b D 550 ]
e ] HW s=0 100 i
:é: H e T fazured Brown CLAY £
Wzdlium ground walsr inflaw 2t aa o as40 Firm crange brown momed grey sity LAY aiih rare mediom o 3 3
1.10m ] —
coarse rounded Jint graved E -1
o 130 E ] 530 .
HY 130 |40 ] HW 530 |80 7]
D 150 . D 550 ]
HY 180 (45 ] HW 50 |a0 ]
— ] ] Sndpipe inssalled b 7.00m — ]
D 130 1 enin ] £20 :
R e == TF Tt % 2.30m 2 — |BH 7.00m |, water level 13m ke £20 |10 700 | 4320 L T T | iy T 17 b --- T —
D 2 ] ]
HY 230 (40 ] ]
o 250 _ more Sy Sowards Base 7 ]
HY 280 (50 M ] ]
o 230 ] ] ]
HW 230 (45 ] ]
i g2 —]
o 330 ] ]
HY 330 |35 ] ]
350 [ 4570 ‘SET Nzzared brown ssained blue grey GLAY cortaiming occasional . .
D 380 selenite - ]
HY 350 |30 7 ]
D 320 . ]
HY =0 (1o ] n
] 4 ] s -
Wy | 430 [an ] 7 3
D 450 ] .
HY 480 (85 ] .
D 430 : ] ]
L e b son | aszo P ———— =l = 4 10—
Kary: U = Uncistorzed B = Bulk O = Small disterzed W os Watsr £ = gl jar & plasc fob SPT/S = spll agosn SPT)C = salld cons HY = Hand Wana (kPa] Mary: U = Unclinturosd B = Bulk D = Small distzrissd W o= Watsr £ = gleo jar & plasic tob SPTS = aplf apocn SPTJC = solld cons HY = Hand e [iPe]
PP = Podost Persirsmater [lkgicmT| PID = Photo lorkmiSon Datscisr | pprre| |Dﬂf"‘|:l|'.‘fpﬁ Wirdow Sampiar PF = Poct Parafrsmater [kiom | PID = Phoin [arbedon Datscisr [ppmw| |D\=fli'|=k'-'|'pl- Wirdow Samplar
Remariks = Approsdrmate coordinabes interpolated from desk study 05 mapping and ground level Interpolated from Architects extemal grownd | Borefoie No: Remarks - Approodrmate coordinates interpolated from desk study 05 mapping and ground level interpolated from Architects extemal ground | Borefode No:
leval dite daturm lewal site daturn
BH2 BH2
[# = Full SPT panetration not schiseed - Sk Summary Shaet] [* = full SPT penetration not achisved - Sk Summary Shaet]
Consultants Consultants
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ses 17 Wadham Gardens Rept 22 [KOG Sxm SRR Report No:
\cstce London, NW3 3DN o adham Gardens, London, NW3 3DN 9722/KO0OG
STANDARD PENETRATION TEST SUMMARY SPT Hammer Calibration Certificate
BH Diepth Tie=st W valee and blow-counts Maz Mep - &xt | Casing Waler Remarks
I [m] type  |[Seating blows/Test blows] depth [m] |depth [m)
BH1 1.50 s N=9 31 12 2 2 3 11 0.00 DRY
BH1 3.50 s MN=13 2 2 3 3 3 4 16 2.70 DRY
BH1 6.00 s M=16 2 ¥ 3 4 4 5 20 2.70 DRY
BH1 Q.00 s M=20 3 &/ 4 5 5 & 25 2.70 DRY
BH1 [1zo0 |s N=32Z:4 4 5 5 6 & 28 270 DRY
BH1 14.50 s M=25 5 & 5 7 6 7 32 2.70 DRY
Standard Penetration Test : BS EN IS0 22476: 2005 Part 3 Harnrmer Energy Ratio, Er = 76%
= where full penetration not achieved, the reported Ny i based on maximum encorrected blow-counts of 50
== gxtrapolated Neo value wihere full penetration not achieved - this is indicative only and should be wsed with caution [SPT Sheet 1 af 1] Head Offica: Cardff office: Harwich Offics:
Quizern rouse, Earl Hows Road, Homer Green 23 Romily Road Haven House, Albemarie Strest
@ sy o £ 01900 463875 o oumanes @ﬁonwliﬂn!s
Onﬁultﬂ nts. o Ml QSO ants. 0. uk € (TGSl borma i, oo, uk € DO e e RIS (2 b
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site 17 Wadham Gardens Report 0722/K0C sees 17 Wadham Gardens Report 0722/K0C
loator  London, NW3 3DN Ne: wocaor_London, NW3 3DN Ho:
SUMMARY OF UNDRAINED SHEAR STRENGTH TEST RESULTS SUMMARY OF CLASSIFICATION TEST RESULTS
BH ID Depth  [Molsture [Bulk Dry Cell (op-my ) |Falere [Failure JUndrained |Remarks EH ID I:':dl-'llll Type . e wa Fass fIF' Mod | IL | LOL |Deescription
[m] content  |density  |density  pressure |[kpa) strain  |mode  |oohesion \m) (%) | (%] | (%) 4-2-': (%) ]F'I (%] | (%)
(%) (Mg/m®) |(Maim®) |(kPa] (%) [iPa) (%) (%)
BH1 2.50 24 2.00 1.61 a0 Qg 8.00 p a7 BH1 1.50 D 34 Orange brown mottled grey silty CLAY with rare gravel
BH1 4,50 3z 1.93 1.46 100 176 3.50 |[I 88
BH1 7.50 31 1.92 1.47 150 219 5.50 B 110 BH1 2.00 D 36 Orange brown mottled grey silty CLAY with rane grawel
BH1 10.50 (29 1.55 1.51 210 254 400 (B 127
BH1 13.50 29 1.57 1.53 270 2m 2,00 B 101 BH1 2.50 u 24 Orange brown matthed grey silty CLAY with rare gravel
BH1 3.00 D 19 Orange brown mottled grey silty CLAY with rane gravel
BH1 3.50 D 30 79 o | =95 | 50 0.02 Fissured brown stained blue grey CLAY
BH1 .00 D 3 Fissured brown stained blue grey CLAY
BH1 4.50 u 32 Fissured brown stained blue grey CLAY
BH1 5.00 D 32 Fissured brown stained blue grey CLAY
BH1 7.50 u 31 Flasured brovwn CLAY
BH1 2.00 D 30 a2 D | »95| 52 0.00 Fissured brovwn CLAY
BH1 | 10.00 D 30 Fissured grey CLAY
BH1 | 10.50 u 20 Fissured grey CLAY
BH1 | 13.50 u 29 Fissured grey CLAY
BH1 | 14.00 D 29 a3 28 | »85| 5 0.00 Fissured grey CLAY
BHZ 1.30 D 26 Orange brown mottled grey silty CLAY with rare gravel
BH2 1.60 D 43 6 26 | =95 | 40 0.43 Orange brown mottled grey silty CLAY with rane grawel
BHZ 1.90 D ZB Orange brown mottled grey silty CLAY with rare gravel
BH2 2.30 D 31 Orange brown mottled grey silty CLAY with rane grawel
BHZ 2.60 D 25 Orange brown mottled grey silty CLAY with rare gravel
Testing in accordance with BS EN IS0 17892 UL = unconsolidated, undrained; MUL = multistage, wnoonsolidated, ur Date: 23 January 15
Testing in accordance with BS EN IS0 17692 unless specified obherwise Date: 23 Jan 15
Unless stabed obthersise: Rabe of strain = Zmmfmin, Standard latex membrame vsed with thickness = 0.5mm
Modified Plasticity Ind alculated in accord ith NHBC Standards Chapber 4.2 ted if Wpassing 425 <05%
Failure modes: B = brittle, I = intermediate, P = plastic [Triaxial Sheet 1 of 1] . i S e i sermraante Wik =anes R (reported if Spassing i !
Percent passing 425um: by estimation, by hand® or by sieving** (Classification Shest 1 of 2)
jonsultants Consultants
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17 Wadham Gardens

Site & Report

' 0722/K0G
Location LN dﬂl‘l, NW3 3DN Ma:

SUMMARY OF CLASSIFICATION TEST RESULTS
BH ID | Depth | Type| w wl wi | Pass | IP | Mod | IL LOT | Drescription
{m}) (%) | (%) | (%) | 425 | (%) IP | (%) | (%)
[ %) [ %)

BH2 2.90 D 23 Orange brown mottled grey silty CLAY with rane gravel

BH2 3.30 D 24 40 1B | =95 | 22 0.2B Orange brown mottled grey silty CLAY with rare gravel

BH2 3.60 D 28 Fissured brown stained blue grey CLAY

BH2 3.50 D 27 71 24 =85 | 47 007 Fissured brown stained blue grey CLAY

BH2 4.30 D 31 Flssured brown stained blue grey CLAY

BH2 4.60 D i2 7a 2B | =95 5D 0.0E Fissured brovn stained blue grey CLAY

BH2 4.90 D 31 Flssured brown stained blue grey CLAY

BH2 530 D iz Fissured brovwn stained blue grey CLAY

BH2 5.60 D 31 72 26 | =95 46 011 Fissured brown stained blue grey CLAY

BH2 5.90 D iz Fissured brown stained blue grey CLAY

BH2 6.30 o 31 Figsured broven CLAY

BH2 &.50 D i2 76 28 | =95 | 47 0.07 Figsured brown CLAY

BH2 6.90 o 32 Figsured broven CLAY
Testing in accordance with BS EN IS0 17892 unless spacified obhwerwise Dae: 23 Jan 15

Madified Plasticity Index calculated in acoordance with NHBC Standards Chapter 4.2 (reported if Mpassing 425mm <B5%)
Percent passing 425um: by estimation, by hand® or by sieving**

{Classification Sheet 2 of 2)

@M onsultants

Site s 17 Wadham Gardens Faport a722/K0C
Location LDI'IdDI'I, NW3 3DN No:
Plasticity Chart
Upper Plasticity mnge
70 - Low [ - intermadiate H - High W - Wery high E - Extremaly high
1
1 o El s /
i F\:
&0 1
i /
1 a2
1 ]
50 T el "'A
1 L /
—_ ! [=] /"
F 1 s
oy 40 1 b
a 1
3 | vd =
L 30 [ |
£ 1
% i
1
£ 20 X l;"‘/
l []
MH
10 — : (]
R ED
[] |
[i] 1
0 10 20 30 40 30 &0 70 B0 S0 100 110 120

Classification in accordance with BS5930:19994A2:2010 "Code of practice for site investigations”

Liquid Limit [%%]

M - SILT [plots below the A-Line}
C - CLAY [plots abowe the A-Line]

Consultants
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Site 8 17 Wadham Gardens Report 07227KDE Site 8 17 Wadham Gardens REPONG: 0> KOG
Location LDI'IdDI'I,- NW3 3IDN Hex: Location LDI'IdDI'I,- NW3 3DN
Plasticity Chart Undrained cohesion and SPT [N60] vs depth

Undrained cohesion - triaxial [kPa]

a 30 100 130 200 250
u 1
Made| ground
............ P S
Liquid Limit [3:]
1] 10 20 30 40 50 &0 70 B0 50 100 110 120 L ]
70 ,/ 2 Brown silty €lay with rare gravel
&
e o
co B . =
HIGH Volurme Change Potential . / Basement 3.60 bgl T
[PI> 0% ] ™ P
)
50 - d 4
% /
Pocl a—
E Basement 4.60 bgl Fiisured brown/blue grey
40 - cla
% d Plant room v
MEDTUM Wolume Change Potential
S T Sl / , [essemens o0t — I
E 30 = -
o / Fissured brown clay
I
']
2 0 /
L =
| LOW Walurme Change Paotential | E.
| I[Pl = iﬂ'!i':_-tulﬂ":-'ull E 3
10
T 1 8
MNOM PLASTIC
| [PT=10%] | S . P -
o | | | e S
10
o]
Fissurad gray day
12
Madified Plasticity Index, I'p:
I'p = Ip x (% passing 425mm) [where Ip = Plasticity Index]
100% rl \
o
14 L
160, 13
16
1] 10 20 3o 40 30
\ Premature fissure failure
Classification in accordance with NHBC Standards, Part 4 'Foundations', Chapter 4.2 "Building near trees . SPT Neg
m—Dasign Line o Undrained cohesion & SPT 'Nel' valus
Design Line Acu = 6.67kPa/m
Consultants Mote: this plat may incorporate extrapolated results, generally where 'N' =50 -
these are indicative only and shoukd be used with caution onsultants

—
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Foreword to: CONTAMINATION TESTING AND ASSESSMENT I-‘

The following statements are designed to inform and guide the Client and other potential - b
parties intending to rely upon this report, with the express intent of protecting them from
misunderstanding as to the extent and thus the potential associated risks that may result

from proceeding without further evaluations or guidance. wﬁzﬁdmm SEF“""’”MI Ltd
1) Unless otherwise stated in this report, the testing of soils and waters is based on a E.Efp?uym E:txhﬂm'm
range of commonly occcurring potential contaminants for the specific purpose of CF5 1FH Lenhamn Heath
providing a general guidance evaluation for the proposed form of development. Thus, Kenk
the range of potential contaminants s neither exhaustive nor specifically targeted to ME17 21N
any previous known uses or influences upon the site. t: (1622 850410

2) The amount and scope of the testing should not be assumed to be exhaustive but has
been selected, at this stage, to provide a reasonable, general view of the site ground
conditions. In many cases this situation is gquite sufficient for the site to be
characterised for the purposes of development and related Health and Safety matters
for persons involved in or directly affected by the site development works. It must be
understood, however, that in certain circumstances aspects or areas of the site may QTS Environmental REEEII't Mo 15-28084
require further investigation and testing in order to fully clarify and charactense
contamination issues, both for regulatory compliance and for commercial reasons.

3) The scope of the contamination testing must not automatically be regarded as being
sufficient to fully formulate a remediation scheme. For such a scheme it may be i )
necessary to consider further testing to verify the effectiveness of the remedial work Site Reference: 17 Wadham Gardens, Landon
after the site has been treated. It must be understood that a remediation scheme
which brings a site into a sufficient state for the propesed development (“fit for Project [ Job Ref: S722KOG
purpose”™) under current legislation and published guidance, may result in some
contamination being left in-situ. It is possible that forthcoming legislation may result in Ordar No: 972N KOG
a site being classified by the Local Authority and assigned a "Degree of Risk” related to
previous use or known contamination. i
Sample Receipt Date: 22012015
4) The scope of the environmental investigation and contamination testing must not be
automatically regarded as sufficient to satisfy the requirements in the wider Sample Scheduled Date:  22/01/2015
environmental setting. The risks to adjacent properties and to the water environment
are assessed by the regulatory authorities and there may be a requirement to carry out Report Issue Number: 1
further exploration, testing and, possibly monitoring in the short or long term. It is not
possible to sensibly predict the nature and extent of such additional requirements as
these are the direct result of submissions to and liaison with the regulatory authorities.
It is imperative, therefore, that such submissions and contacts are made as soon as
possible, especially if there are perceived to be critical features of the site and proposed
scheme, in this context.

Reporting Date: 28/01/2015

Authorised by: Authorised by:

- o
%) Mew testing criteria have been implemented by the Environment Agency to enable a Russell Jarvis |6, A Kavin Old /‘Q L’%

waste disposal classification to be made. The date of implementation of this Waste Director Director

Acceptance Criteria (WAC) testing was July 2005, It is this testing that will be used by On behalf of QTS Environmental Ltd On behalf of QTS Environmental Ltd

the waste regulatory authorities, including waste disposal sites, to designate soils for

disposal in landfill sites. In certain circumstances, to satisfy the waste regulations,

there may be the necessity to carry out additional testing to clarify and confirm the

nature of any contamination that may be present. If commercial requirements are

significant then this process may also necessitate further field operations to clarify the

extent of certain features. Thus, the waste classification must be obtained from the

waste regulation authorities or a licensed waste disposal site and we strongly

recommend that this classification is obtained as soon as possible and certainly prior to

establishing any costings or procedures for this or related aspects of the scheme.

@’fmm.ﬂ ants
Foev: August 2005

g

-

QTS Envieonmenial Ui - Registered in England Mo (GA208T4 Fage 1ol B
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QTS Environmental Ltd
1 ‘ Unit 1, Rose Lane Industrial Estate
Rose Lane
Lenham Heath
‘ Maidstone
[ Kent ME17 2IN
Tel : 01622 850410

Site Reference: 17 Wadham Gardens, London
[ Job Ref: 9722/KDG
Order No: 9722/KDG

IMHH Date: 28/04/2015

Determinand Wit
fsheabng Serean 'a

|
_ gH ph Uits 7o il |
Elecirical Conguctity usjcn
Tokal Cyan i)
Tiotal Sughate a5 SO, i
WS SLiphate &5 S04 (2:1) | 1 - J i IRE |
Total Sulph] mgg] = 2000 NONH] 1113] s | 3]
Oirganic Mattes] %l =0 ﬂ MCER! 5 a a 0 a
Arsenic [hs) TG = HCERTS| 1
WS Br.n:ml iy i) < NONH] <1 = % -Lé
Cadamivm | o) maglkgl =0 MCER! = u.a 0. = 0.
Chrommium (Cr) g = HCERTS| 1 5 2
Chromivsm [hesavalernt] iy i) ei NONH] < a = ﬂ «é
Copipess (i) i) < HICER 1 3 1
Lead (Pl [ = HCERTS)| 13 10of 2
Mercury (FHg) ik ri NONH] < 1] ;i = %
Hics) (1) iy = HICER 11‘ 1
Selenum [5e) gk = NON =3 < <
Tinc (Zn] ] =3 MCER 43 15of i |
Totel Phenats [ monalwric) Ty -ra NOH <3 = a = a
EPH (10 - C30) i ) = Hcmg = = =

Anadytical resulbs are eorescer on & dey weight Bosic wihare samples ase dried af less than 30°C

Anaiysis cavhed out on the dried Samipie & coeecded for the sione conient

The: sampies Faree: Dean essamined o dentiy the presence of ashestfom: mineraks by polarking Bght micreospy' and dispersion staining echnigee 0 In-Howse Procadunes QTSES00 Determination of Asbasiog in Bulk
Materiak; Ashestos bn SollsSardiments (Mbee scraening and dentifcation ]

This report refers o samphes 35 sk, and QTS Ersironmental Led, takes no resporaibility for the aorumcy of compebence of samoling by others.
Thee: miaberial description shall be reganied &5 tentathe and B nof inchades] n owr scope of UKAS Acoeditation.

Cpinions and Inepretaions cxpresed heseln ane outskoe the soope of UKAS Aocrditation.

Ashestres Arakan: Javessd Mall

RL: Reparting Limit

Pimch Tesi- Whese pinch = s prsihe B b repormesd "Locse Rbies - FT™ wikh bypsls).

Suboontractes anadysk ™

QTS Emvironmenial L - Regisiened in England Mo DS630E74 FPage 2 of B

QTS Environmental Ltd
1 -‘ Unit 1, Rose Lane Industrial Estate
Rose Lane
Lenham Heath
‘ Maidstone
e Kent ME17 2IN
Tel : 01622 850410

7 Job Ref: 9723/ K0G
Order Ho: 9723 KOG
[Reporting Date: 28012015
mm—ﬂnanul Unit
Ashechng Sonesan El
_ oH pi Uit 7.5 8. ?ﬁ 7.5 7.4
Elecirical Conductivity S 1 3
Tiokal Cyan il Lt < <
Tolsl Sulphate & Snj i =3 HONE] 2 75
WIS SLiphate 85 S04 (2:1) o] <00 HCERTS| N | L 0.2 REE | [EE
Total Sulphu] mgfkg] < 2000 HONH] s4cf
Dnganic Mates i u.ﬂ MCER’ 0. 1.4
Arsenic () kg = HCERTS|
WS Boron] mofl < NONE = a = a
Cadmivm [Caf) mggl <. HCER < 0, <0,
Chromium (Cr) g = HCERTS| 2 3
Chromivsn [heosvalernt] iy i) < HONH] = é < 64
Coppes [Cu] iy < 3 HCER 2
Lead (PL) g = HCERTS| 12 4
Mercury (Ha) gk {3 HONE -Lli = g
Nicke] () i) < HCER 2
Seleniium (Se)) g < KON = <
Zinc () iy i EE | MCER] ? ?
Total Phenaks [manalwdric) iy i) = a HOH = =
EPH (C10 - C40] ) = Hcmg = =

Anadytical resuls ane epressed om 3 dey weight bosk whane samples 2ee drked 2E less tham 30°C

Analysks carmed out on the diied sampe | comeced for the: stone oontent

Thee: samipies Rarwe bean esaimined i dentify the presence of ashestiom mineralks by polariing Bght microecopy and dispersion staining echnigee 1 In-Hosse Peocadunes OTSES00 Determinaton of Ashesiee in Bulk
Matesik; Ashestng bn SollsSarfiments {Mbee screening and identifeation ]

This report fefers i samphes 35 eoeked, and QTS Ersionmental Led, takes no resporedbility for the 2orumcy of compebence of samgling by others.
The: miaberial esscription shall be reganded &5 eniathe dnd B not inchaked bn 0w scope of UKAS Acorediation,

Cpinkons and Interpretaton eapresed heseln ane cutskine the soope of LKAS Aoorsditation.

Asbesins Arabst: laveed Mallk

RL: Reparting Lirmit

Pinch Test= Wiere plch 15t s posithe: K & reported ™Loose Fibies - PT™ wit bypa(s).

Subcontracted anadysk ™

QTS Environmenial Lid - Regisiened in Englind Mo BS6HETY Page 1 of B
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0TS Envireonmental Ltd QTS Environmental Ltd

1 ‘ Unit 1, Rose Lane Industrial Estate Y q Unit 1, Rose Lane Industrial Estate
Rose Lane Rosze Lane
b Lenham Heath b Lenham Heath
Maidstone K. ‘ Maidstone
- Kent ME17 2IN et e Kent ME17 2IN
Tel : 01622 850410 mmmm—— Tel : 01622 850410
Soil Analysis Lertifcate - speciated PAHS
Hao: 15-28084 13,0115 TS Environmental Mo: 15-2B0E4 Dut:ﬂ.uﬁl LE01/15 13/0141 1300111 130115 13101115
el oil Consultants Lid Time & ed Mone Supelied More Sl Mo Suppibes Mone Suppiied Mone Supplied
Site Reference: 17 Wadham Gardens, London BHZ| Site Reference: 17 Wadham Gardens, TP / BH No
T Job Ref: B713,K0C |Froject / Job Ref: S7z2/HOG Additional Refs
Grdes No: 571300 |Drdl:r No: 8722/KOE Depth [m]
IE ting Date: 28/01/3015 R Darte: 28701 /X015 Q'I‘S!Sam Hnl
Dﬂtmintndl Unit
- < (.1 < if). < (.1 < 0.1 < 0.1
.*AJMSL'ETEI |__.||: < 0.1 < ). < .1 < 0.1 = 0.1
— 2 e = 0. =0, = 0. = 0. =01
Elacfirical Condudtivity] uSjerm . — . -
- < 0.1 < il < 0.1 < 0.1 < (.1
Tokal Lo Lt > K| =0 o1 =01 ol
Total Sulphate 55 S0, [l < 2 HDNEl < 0.1 < 1) < .1 < 0.1 < 0.1
WIS Sulphate a5 504 (2:1) gflf <00 MHCERTS) 0.15§ T 1_; - = = l:I.'- T EE’ = l:l.l
Nt SAuphm) mgkgl < 200y NONE Ty 0. Y o] =01
Dirganic Mattes i u.; MCER’ < 01.1 < 0. < 0.1 < 0.1 =01
Arsenic [As)] kg < M CERTS {Chinyer < 0.1 < il < 0.1 < 0.1 < 0.1
WS Boron iy kg = HONE] Bereo(b fucrarther < 0.1 < . < 0.1 < 0.1 < 0.1
Lacbmivim [ Caf) mofkgl = 0. HCER Benook fuosrthee] < 0.1 <0 < 0.1 < 0.1 =0l
Chiraendurn {Cr) Fiy/fkog < HCER [ e < .1 < . < .1 < 0.1 < 01
Chroamiuem (hencavalkent) iy kg < NONE] Indenofl, 2, 3-od onyrer < (1.1 < i) < (.1 < 0.1 = 0.1
Copper [Cu) JRLHIL < MCER Cibere{a hjerthracer = 0.1 =0 < (0.1 < 0.1 < Q.1
Lead {Pls) g < MCERTS| Berma{ghi e < (1.1] < ). < .1 < (.1 < (L1
HEL'Jr\' (Hig) I'ﬁ.ﬁ.ﬂ < iDNE TU:A_| EBA-16 PAH 3 m £ 1. 3 m ] m < m
Nicikea] (Mi) I'ﬁ.r'-l'-l < MCER Enabyticl results are eepresned o0 3 dey welght bask: where samples are drisd o less than 3000
Seleniium [Se)) Lo £ HON
Fine (i) iy g = MCER
Totel Phenols [ monolwydric) iy kg < HON
EPH (C10 - C40) [ECL = MCER]

Anadgtical results are eapresced o o dey weight basis whese samples. 2ee dried ab fess Hhan 3

Analysis camied out on the diled sampie & oomeced for the sione oonbent

The: samples Raret: Dean ssaminsd o denty the presence of asbestifomm minenls by polarking lght micrsoopy and dispersion staining echniges o In-House Prooadures QTSES0D Determinaion of Asbesios in Bulk
Materiak; Ashestos bn SollySadinments (bee scraening and identfcation]

This report refers i sampies 35 recskved, and QTS Envimnmental Lid, takes noe resporadbility for the aorumcy of cmpebence of sampling by others.
The miaberil description shall be reganded &5 tentathve and B not inchades s owr scope off UKAS Acoeditaiion,

Orpinions and Interpretadons expresed hessin an: culsie the scope of UEAS Accreciabion.

Ashestoes Anaksn: Javeed Mall

RL: Reparting Limit

Pinch Tesi= Wi pinch = s paeithe BB repormesd "Loose Rbaes - PT™ wikh bypals).

Subcontraces analysk ™

QTS Enwisonerenial Lid - Regisesed in England Ho 06E208 ™M PageSaof B

QTS Erwdronmenial L - Registesed in Englynd o BS620E74 Page 4 of B
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QTS Environmental Lid
Unit 1, Rose Lane Industrial Estate

. Rose Lane
Lenham Heath
Maidstone
e

QTS Environmental Lid

“ . Unit 1, Rose Lane Industrial Estate
Rose Lane
b ‘ Lenham Heath

- il .
Maidstone Kent ME17 2IN et e 4480
il . Kent ME17 2IN Tel : 01622 850410
Tel : 01622 850410 [5oil Analysis Certificate - sample Descripbons
Waste Acceplance Criteria Analytical Certificale - BS EN 124573
I Praject [ Job Ref 9722/K0G
IQTE Environmental Report Moo 15-Z8084  JDate Sampled 13/011% Lamdfill Waste Aoceptance Criteria Limits Order No: 9722/K0G
rr— IH.!En'Jng Date: 28 01 2018
I!‘.ultmml:nu Lid Time Sampled Supplied
ﬁd::hm: 17 Wadham Gardens, TR BH Mo - Ctable Mon- QTSE Sample No TE f BH Ho| Additional Ref Depth (m) fm:m Sample Matrix Description
reactve 130700 [C3F Rore Supplied .50 14 ILight browen clavey gravel with rubble
IPru-jnd: § Job Ref: 9722/HOG Additional Refs EL::-I\.:d Imert Waste | HAZARDOUS H.:;::u: 1 12000 [ETH [T :_lu-. 7] ﬂ 0 4Lt brown ‘-ld""_"l' graved
Langdfill fwasteinnong | oo 133801 B2 e Supplierd 120 17.5fLight brown clayey graved with rubible
In-ruer Mor 9722/KO0G IDq'.l:'l {m} 120 hazardaus 133802 [TH T Supiplied L0 17_2[Light brown clay
Landfill 137803 BHZ]  More Supplied 1.4 1B[Light brown clary
IRnpurung Date: 28/01/2015 ESE Sampls 132807 13280 Briz]  hone Suppled S50 i [Light brown clay
112805 1 [ S.IJEJH. W] 19 3 Light brown ¢ granved with w 1
* L— 1.1@ [E2H1 e Supplied [T 19 2Light brown ¢
. ] 2 5% 132807 Ei1] hiore Supplied 1_20) 19.1[Light brown clay
) =00a) 370 = = 10% 13z808] Bl Mo Supplied B | -.'.r.;Tluglt brown clay
m/ky L & = - 111m| Bl hore Supplied 1400 :E.Elglt brown clay
mg'k = 0.7 =0.7 1 - = 133810 [T | hicre Susplisc] j 17.7]Light brown clay
g < 10 < Ml ] = -
mgy'k < 1.3 < 1.7 101 — — Mol covdsnt i gart o proceciurs BT & i nof an sccrecited tesd
pH L | 1.y - B - Trsufficker Sampee
et el isation Cagack: moikg (+- <1 1.4 - fobe fobe Unsitabie: Sampie
- . —
i Bi Cumulatree | Limit values for compliance keaching test
IEh.l.ltE Anatysis 1kl using BS EM 12457-3 at L/S 10 |/kg
mp)/| mgjl myglcg {my g}
< 101 < (Ld1 < L2 0.5 2 F-]
Barum” .04 < (L 0.2 20 1000 300
< (0.0005 < (L0005 =002 0. 04 1 5
< [.00% < 0005 < 0.20 0.5 10 ]
< .01 < (il < 0.5 2 50 106
< [1.00% < Q005 < 001 0.01 [[F] F]
< {.001 0001 < .1 0.5 1l 1]
< .00 < EL0a7 < 1.2 0.4 111 0]
< {1.008 < LGS < (.2 0.5 10 o]
< [1.00% < CLO0S = 0.06 0.06 0.7 5
< [0.008 < Q005 < L1 0.1 0.5 7
< [.00% < Q005 < .2 4 50 200
15 [ 7 Bod 15500 25000
0.7 [ 1 10 150 500
47 [] 112 1000 20000 [
204 EE £ 4000 0000 10000
< .01 < [l < L5 1 - -
- : ST
| |
| 1
Carnpls Mas (kg) 022
Diry Matter (%) BO.G
FET]
inlume Eluste L2 (Ifres) 031
Filtered Eluste VE1 {Fires) [
Resyils aee expieseed on & diy welght basks, afies coerection for mokiue comient whene applicabie
e limiks are for guidance only and QTS Environmental cannot be held nesponsible o 2y dicrepencies with current legisiagion
M Devates MCERTS accrecied iest
Ll Deenobes: TSOH 005 poceedied test
(TS Environmental Ltd - Registened in England No 06620874 Page 6 of 8 7S Enisamental L - Regidered I Engiand Ho GENE Fage 7ot 8
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Site Report
QTS Environmental Ltd Location 17 Wadham Gardens, London, NW3 3DN n:9722/K0OG
A . Unit 1, Rose Lane Industrial Estate
Ruose Lane N
Photographs of the site [Janvary 2015
b Lenham Heath ogrep [ g ]
Maidstone
- Kent ME17 2IN
Tel : 01622 850410
[5cil Analysis Certificate - Methodology & Miscellanecus Information
Brier MEthod Descrpoon Method |
{On - Mo
il T E.wur- Water ol Determrination of wealer soluble boron in soll by 211 Bot water esdract followesd by [OP-0ES .51!
Sall AR Determination of BTES by I'ML_ELEGC-PE E001
Soll [ Determmination of cations in Sol ED02
Sall [ E ED0S
i AR Determination of heavalent chramium in sl by edraction in water haen by acdfication, addtion of EOLE
15 dlElﬂkzrlu:kJn Follcraed by colarinestry
Soll AR opanide By distillation follower] by colorimetry EILS
Soll MR ELS
Soil [ ey
Sall [ El11
Sall AR i+
Sall R E022
Sall R E023
Sall [ B0
Sal AR £
Sall MR ED0-
Sall MR £
Sall [ E00S
Sall L END
Sall D Elg
T & E025
Sall ¥ EDQ2
Sall AR Mingra Ol (C10 - C40) Determination of hesaneacetnne extractable hydrocarbons by GC-FID fractionating with SPE cartricige ED0
Sail AR Mioisture ContertlMokture content: determined gravimetrical E003
Sall & Nitrate - Witer Solule (21| Determination of nitrate by edraction with water & anahysed by on dromatography (=]
2l o Organic n:nr.m of organic matter by cuidiing with potassium dichromate followed by Sration with iron BB
. Determiration of PAH compownds by edradion in scetone and heane followed by GC-MS with the
s . PAH - Specinted (P4 16) e af ate and intemal standands B0
Sail AR PCE - 7 Congeners) Determination of PCE by extraction with sostnne and hecne foliowes by GC-MS EQ08
Sail & Pestroleumn Ether Extract (PEEGravimetricaly determined thnough extraction with petroleurm ether 011
Sal AR pHj Determination of g by addition of water follower by slecirometric messunement E007
Soll AR Phanols - Total {mon N Determination of phanals by distllation Sllowes By colorirmestry 21
Sall [ Phosiphate - Water Salubie (21 )| Determination of phodphate: by edraction with waber & snahsed by ion chromatograp E0S
Sall ¥, Culphate (a5 S04 - Total] Determination of botal sul phate by estraction with 10% HCI followesd by B0P-0ES Sik]
Sall - Sulphate (as S04) - Water Solulie (211} Determination of Sulphate by edraction with water B anabyeed by lon chromatogranty ED0S
Sall O Sulphate fos SOH) - Waater Soldulfie (21| Determination of water soluble widphs endraction with water fallowed by 10P-0ES 014
Soll AR Syl phide) Determination of sulphide by detilation fobowes by colonmetry EO1E
Sal & Sulphur - Total] Determmination of total sulphur by edraction with squs-regis follower by ICP-0FS 124
Sad AR v IIi{;lﬂ.urnm—.ﬁ\:m af semi-wolatile organic compounds by edraction in acetone and hexane followed by G E06
Determrination of thiooganate by estradion in caustic soda folowed by acdification fallowsd by
I
Sall AR Thiooyanate [as 5CN) scdition of Termic nibrate ol by ek E0L7
Sall [ Toluene Extraciabie Maiter (TR Gravimetrically deterrnined through extraction with oluens Efi1
i o Totad ic Carbon (TOC) I?H.u'rrlnﬂul of organic matter by toidising with potastium dichromate fallowed by Stration with iron E0L0
Orges (L0} sdpiate
Sall MR TP OWGE| Determination of henanesaetnne edractable pdrocarbons by GC-FID fractionating with SPE cartricige | ED04
Sail AR TrH LOp Destermination of heésanesostone exdractable: ydrocarbons by GC-FID fractionating with SPE carfricige | ED0
Sall AR VOS] Deterrrination of volatile organic compounds by headipaos GC-MS ED01
Saill MR WP (CE - C10)) Determrination of hydrocarbons OFCL0 by hesdspnaos GC-MS ED01
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