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REPORT SUMMARY

The assessment findings are summarised as follows:

1. Impacts to surface water flows and related flooding

Low
2. Impacts to groundwater flows and related flooding Med
3. Overall risk posed by the Site

Low

High There is a high potential risk
Key: Med There is medium potential risk
Low There is a low potential risk

RECOMMENDATIONS (FOR NEXT STEPS)

The development described in this report will cause no change in impermeable surface
area. Therefore it is considered that peak runoff and related flooding risk from the
proposed development will not change and there is no action required to mitigate
detrimental changes to Site runoff.

Goldhurst Terrace and the surrounding streets were subject to surface water flooding in
2002 and the street to the north of the site was subject to flooding in 1975. These are
believed to be related to sewer flooding; however there have been no reported incidents of
sewer flooding at the site.

Groundwater is present below the site within the head deposits, based on one observation
borehole at the front of the site. The proposed basement would extend beneath the water
table.

It is recommended that further investigation is undertaken to determine the extent of the
water table surrounding the site and the seasonal variation in its level. Modelling may also
be required to determine the impact the basement would have on groundwater levels and
on the neighbouring dwellings.

Report Reference: 62584R1revl
Report Status: Final Report



Basement Impact Assessment: 156 Goldhurst Terrace

Page ii

CONTENTS

1 INTRODUCGCTION . ....ciiiiiiiiiiiiiiiiieiieeeieeeeeeeeeeeeeeeeeeeeaeaeaaeeeesessssnsnnnsnnnnnnns
1.1 BaCKGrOUNG .......cooiieeiiiie e
1.2 SCOPE OF WOTKS ... eeaaes
13 Proposed Basement WOrKS ...........oiii i
2 SCREENING ... .uuttiiiiiiiiiiii e e e e e e e e n e e e e e e aaaeaeas
3 SCOPING ...
4 SITE CONCEPTUAL MODEL ...ooiiiieieee e
5 CONCLUSIONS (IMPACT ASSESSMENT) ..uoiiiiiiieeeeeeeeeeeeeeeeeeeeee
5.1 SUMACE WALET ...eviiiii e e e e e eeeeeaes
5.2 LT (o]0 0 Y7 (=T PN
5.3 RecommENdationS ..........c.uiiiiiiiiii e
REFERENGCES ......oiiiiiiiiiiitiii s
FIGURES

Figure 1.1 Site Location

APPENDICES

Appendix A 156 Goldhurst Terrace Development Plans

Appendix B Local Borehole logs of TQ28SE2062 and TQ28SE361
Appendix C  Site Investigation report

Appendix D Thames Sewer Flooding report

Report Reference: 62584R1revl
Report Status: Final Report



Basement Impact Assessment: 156 Goldhurst Terrace

Page 1

1 INTRODUCTION

1.1 Background

ESI Ltd (ESI) was commissioned by Pawel Rogalewicz in June 2014 to undertake a
Basement Impact Assessment (BIA) for the proposed development at 156 Goldhurst
Terrace, NW6 3HP (the Site). This is a terraced three-storey brick-built residential house
with existing cellar fronting the property. Goldhurst Terrace, located adjacent to the southern
boundary of the site, was noted to be at ¢. 39mAQOD. It is located at the approximate national
grid reference of 525901 184037 in the London Borough of Camden (Figure 1.1)
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Figure 1.1 Site Location

This document is a desk study which considers the potential impact relating to the proposed
basement development in terms of surface water and groundwater flow and flooding and
complies with guidance issued by the London Borough of Camden. This report will be used
for submission to the Planning Authority for approval of the proposed development.

1.2 Scope of Works

The following scope of works was requested: an assessment of the impacts of the proposed
development on ground water flow, levels and drainage. This report outlines the,

hydrogeological conditions with

relevance to construction of the basement at the

property. The assessment conforms to the requirements of guidance set out by The London
Borough of Camden which provides comprehensive guidance on planning applications for
basement extensions. These guidelines for basement impact assessments (ARUP (2010),
Camden Borough Council, (2011)) have been consulted in order to complete a screening
analysis of key hydrological and hydrogeological issues that will satisfy the relevant planning

requirements.

The works undertaken follow the procedure outlined below:

1) Screening — this process aims to identify sites that are a priority for

investigation.

2) Scoping — this process uses simple calculations to try to demonstrate whether
the potential hazards identified in the screening stage pose a risk as a result
of the development, and whether the actual risk is significant.

Report Reference: 62584R1revl
Report Status: Final Report
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3) Recommendations — recommendation are made based on the outcome of the
scoping stage.
1.3 Proposed Basement Works
The proposed redevelopment will comprise the extension of the existing basement beneath
the entire footprint of the house. The extended basement is planned to be founded at a

depth of 3.0 - 3.5 m below existing ground level and to be approximately 23 m by 8 m in area
(184 m?). Site plans are shown in (Appendix A).

Report Reference: 62584R1revl
Report Status: Final Report
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2 SCREENING

The screening stage for Impact Assessment has been considered as set out in CPG4 (Camden Council, 2011) as follows.

2.1 SURFACE WATER (Surface flow and flooding screening flowchart (Figure 3, CPG4 (Camden Council, 2011))

Impact question

1) Is the Site within the catchment of the
pond chains on Hampstead Heath?

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

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

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

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

Report Reference: 62584R1revl
Report Status: Final Report

Answer

No

No

No

No

No

Justification

The Site is not located within the catchment for any of the Hampstead Heath
ponds.

Surface water flows will not be changed as there is no planned extension to
the footprint of the building.

The proposed basement will be located beneath the current footprint of the
house therefore there will be no change to the hard standing/paved areas nor
will there be any additional hard surfaced / paved external areas.

As there is no change in the proportion of impermeable surfaces on the Site,
there is not expected to be any change in surface water quantity leaving the
Site.

The “lost” river Tyburn runs 450 m to the west of the proposed development
and a tributary of the “lost” river Tyburn runs 115 m to the east of the
proposed development. It is highly likely that these are culverted, and there
will therefore be no changes to the watercourse inflows.

No other surface water bodies are known to exist within 500 m of the Site.

The “lost” river Tyburn runs west of the Site and its smaller tributary runs to
the east of the site. It is possible that the Site falls within the catchment of
these underground rivers; however, the size and position of the proposed
development and its distance from the river means it is highly unlikely to
impact on the quality of this water course, or the receiving waters of adjacent
properties. Additionally, this lost river is likely to be culverted reducing the
chance of any water interaction.

Reference

Arup, 2008.

Site Plans.

Site Plans.

Ordnance Survey Mapping.

Barton, 1992.

Site plans

Ordnance Survey Mapping.
Barton, 1992.
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6) Is the Site in an area known to be at risk
from surface water flooding 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?

Yes

The East of Goldhurst terrace there is a low risk of surface water flooding
however the site itself has a very low risk of flooding according to the
Environment Agency (2014).

Goldhurst Terrace and the surrounding streets experienced surface water
flooding in 2002 (Geological, Hydrogeological and Hydrological Study, 2010).
Aberdare Gardens to the north was also subject to surface water flooding in
1975.

The site itself is not at risk of sewer flooding (Appendix D).

The area is at a low risk of surface water flooding and there is very low risk of
flooding from rivers and reservoirs as defined by the Environment Agency
(2014).

Camden Geological
Hydrogeological and
Hydrological Study, 2010.

Environment Agency, 2014.
Thames Water, 2014

2.2 GROUND WATER (Subterranean (ground water) flow screening chart (Figure 1, CPG4 (Camden Council, 2011))

Impact question

la) Is the Site located directly above an
aquifer?

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

Report Reference: 62584R1revl
Report Status: Final Report

Answer

No

Yes

Justification

The Site is located upon the London Clay Formation; a sedimentary bedrock
comprising bioturbated or poorly laminated, slightly calcareous, silty to very
silty clay, clayey silt and sometimes silt, with some layers of sandy clay. This
may contain high porosity, low permeability horizons within generally low
permeability and low porosity material that is classified as Unproductive
Strata by the Environment Agency.

The closest deep borehole log TQ28SE2062 (280 m west-north west of the
site) shows Made Ground from O - 1.2 m below ground level underlain by
London Clay which extends until at least 10 m below ground level (Appendix
B).

During the ground investigation undertaken by Ground and Water Limited on
24" April 2014 (Appendix C) the following was logged in standpipe WSL1:
Made Ground from 0 to 1.1 mbgl, Head deposits (comprising of sandy
gravelly silty clay) from 1.1 to 2.20 mbgl, followed by London Clay until the
bottom of the pit (6 mbgl).

Given the nature of the London Clay in the vicinity of the Site significant
groundwater movement in the London Clay beneath the Site is unlikely.
However, a standing water level of 2.11 mbgl was recorded in the standpipe
installed in WS1, this is approximately 10 cm above the base of the Head

Reference

British Geological Survey,
2014.

Environment Agency, 2014.
Ground and Water, 2014

British Geological Survey,
2014.

Ground and Water, 2014
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2) Is the Site within 100m of a watercourse,
well (used/disused) or potential spring line?

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

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

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

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

No

No

No

No

No

deposits, and is believed to be groundwater perched in the Head deposits
above the London Clay. The bottom of the basement is due to be lie at 4.3 m
below the ground level at the front of the house which has approximately the
same datum as WS1 (standpipe at the front of the house). The basement will
therefore extend to 2.2m below the water table.

No groundwater was observed in BGS borehole TQ28SE2062 280m away;
therefore it can be assumed that the water table at the site is localised.

The closest open water course is the Grand Union Canal which lies
approximately 1.6 km southeast of the Site. This watercourse is down
gradient from the Site.

The “lost” river Tyburn runs 450 m to the west of the proposed development
and a tributary of the “lost” river Tyburn runs 115 m to the east of the
proposed development. It is highly likely that this “lost river” and its tributary
are culverted.

There are no wells within 100 m of the Site.

Given the local geology and topography it is unlikely that there are any
springs within the vicinity of the site.

The Site is not located within the catchment for any of the Hampstead Heath
ponds.

The proposed basement will be located beneath the current footprint of the
house therefore there will be no change to the hard standing/paved areas nor
will there be any additional hard surfaced / paved external areas.

There will be no change to the total area covered by hard standing or paving
with the proposed development.

There are no known ponds or spring lines within close proximity of the Site.

British Geological Survey,
2014.

Ordnance Survey Mapping.
2014.

Barton, 1992.
Arup, 2010

Arup, 2008.

Site Plans.

Site details provided by the
Architect 02/04/2014.

Ordnance Survey Mapping.

Report Reference: 62584R1revl
Report Status: Final Report
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3 SCOPING

3.1 SURFACE WATER (Surface flow and flooding screening flowchart (Figure 3, CPG4 (Camden Council, 2011))

Impact question Answer

5) Is the Site in an area known to be at risk Likely
from surface water flooding 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?

Justification

The risk of flooding from surface water in the vicinity of the site is considered to
be medium (Environment Agency, 2014)

Historically in 1975 there has been flooding to nearby streets of Aberdare
Gardens 90 m to the north and more recently in 2002, Goldhurst Terrace and
up to 5 surrounding streets suffered from surface water flooding (Geological,
Hydrogeological and Hydrological Study, 2010). According to Bakewell (2008),
these events are believed to have been primarily caused by sewer flooding.

The Thames Sewer Flooding report (Appendix D) indicates that there have
been no incidents of sewer flooding at the site.

3.2 GROUND WATER (Subterranean (ground water) flow screening chart (Figure 1, CPG4 (Camden Council, 2011))

Impact question Answer

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

Report Reference: 62584R1revl
Report Status: Final Report

Justification

Given the nature of the London Clay in the vicinity of the Site significant
groundwater movement in the London Clay beneath the Site is unlikely.

However a standing water level of 2.11 mbgl was recorded in the standpipe
installed in WS1, this is believed to be groundwater perched in the head
deposits above the London Clay. The bottom of the basement is due to be lie
at 4.3m below the ground level at the front of the house which has
approximately the same datum as WS1 which is located at the front of the
house. The basement will therefore extend to 2.2m below the water table.

However, the London Clay is of very low permeability, so the depth of the
groundwater body that may be present is restricted to the lower part of the
Head deposits. No water was recorded in either WS1 or WS2 during drilling,
so the inflow to WS1 was clearly slow. Given that the screened installation
extends into the base of the Made Ground, we conclude that small quantities
of water present in the Made Ground and/or Head have collected in the
installation.

BGS mapping shows no Head material (so the Head deposit is presumably
quite localised) and shows that the London Clay is the dominant formation in

Reference

Camden Geological
Hydrogeological and
Hydrological Study, 2010.

Environment Agency, 2014.

Reference

British Geological Survey,
2014.

Ground and Water, 2014



Basement Impact Assessment: 156 Goldhurst Terrace Page 8

the area.

No groundwater was observed in BGS borehole TQ28SE2062 280m away;
therefore it can be assumed that the water table at the site is localised.

Report Reference: 62584R1revl
Report Status: Final Report
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4 SITE CONCEPTUAL MODEL

4.1 CONCEPTUAL UNDERSTANDING

Geology Superficial There is shallow cover of up to 1.1 m of Made Ground at the site

Below the Made Ground there is up to 1.2 m of Head deposits

Bedrock Underlying the Head deposits at the Site is the London Clay Formation; a sedimentary bedrock comprising bioturbated or
poorly laminated, slightly calcareous, silty to very silty clay, clayey silt and sometimes silt, with some layers of sandy clay.
This has been logged up to a depth of 45 m in a nearby borehole TQ28SE361 (Appendix B). The clay is reported to
become more fissured with depth.

Aquifers The London Clay is not classed as an aquifer by the Environment Agency, but as unproductive strata which is defined as rock layers or drift deposits with low
permeability that has negligible significance for water supply or river base flow. (Environment Agency, 2014)

Groundwater There is groundwater beneath the Site based on the available data. Water was encountered at 2.11 mbgl in WS1 at the front of the Site however there was
levels no mention in the Site Investigation report of any groundwater within WS2 at the rear of the Site. Is therefore unclear of the extent of the water table below the
Site. If WS1 is representative of conditions then a shallow “perched” groundwater body of about 10 cm depth above the London Clay exists beneath the Site.

Based on the water level in WS1, the proposed basement would extend through this perched groundwater. The water levels would be subject to seasonal
variation.

Report Reference: 62584R1revl
Report Status: Final Report
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4.2 IMPACTS ON GROUNDWATER FLOWS

Given the nature of the Head deposits and London Clay, and the very shallow depth of groundwater encountered, it is very unlikely that significant
groundwater flow occurs beneath the Site. This is backed up by the absence of any permeable formations or recorded springs close to the Site, since any
groundwater flowing beneath the Site would either pass to an adjacent aquifer or emerge at the surface downhill from the Site.

Because it is unlikely that there is any significant groundwater flow, the basement construction is also unlikely to cause any significant groundwater impact.
If there is any groundwater movement this would clearly be impeded, but given the likely scale of groundwater movement the concomitant increase in
water levels upstream of the construction would be very small.

Adjacent properties could be affected however there are not known to be any other basements adjacent to the site.

4.3 IMPACTS ON SURFACE WATER FLOWS AND FLOODING

As the site is not expected to alter the extent of impermeable surfaces in the exterior of the site, no change is expected in the quantity, or quality, of surface
water leaving the site. This also means that there will be no material change in surface flooding or flood risk in the surrounding area resulting from the
development.

There have been reported incidents of surface water flooding within the vicinity of the site and in nearby streets, believed to be due to past sewer flooding
events. However no sewer flooding events have been recorded at the site itself.

Report Reference: 62584R1revl
Report Status: Final Report
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5 CONCLUSIONS (IMPACT ASSESSMENT)

5.1 Surface water

There is a very low risk of surface water flooding at the site as defined by the Environment
Agency.

e The proposed development will not alter the area of hard standing at the site
therefore there is unlikely to be any impact to surface water flows in the surrounding
area.

e There is unlikely to be impact to flood risk in the local area.

e The “lost” river Tyburn runs 450 m to the west of the proposed development and a
tributary of the “lost” river Tyburn runs 115 m to the east of the proposed
development. Due to the distance from the proposed basement there is not likely to
be any impact to the development.

e There have been reported incidents of surface water flooding within the vicinity of the
site and in nearby streets, believed to be due to past sewer flooding events. However
no sewer flooding incidents have been recorded at the site itself.

5.2 Groundwater

Potential impacts of the proposed basement development on 156 Goldhurst Road have
been considered as set out in the scope of works. The following summary conclusions are
made.

e The proposed basement will be constructed to a depth of up to 4.3 m below ground level
through the Made Ground and the Head deposits into the underlying London Clay.

e Groundwater is present on the site based on the levels observed in WS1. Quantities are
however small.

e Groundwater flows beneath the Site are believed to be very small, given the depth of
water discovered and the clayey nature of the geology.

e The overall risk from the proposed development is considered to be low based on the
small quantities of groundwater identified and the minimal flows expected.

5.3 Recommendations

Appropriate precautions should be taken during design and construction, to mitigate the
expected presence of groundwater in the Made Ground and/or Head deposits.

Report Reference: 62584R1revl
Report Status: Final Report
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APPENDIX B

Local Boreholes logs of

TQ28SE2062 and TQ28SE361
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1.0 INTRODUCTION

1.1 General

Ground and Water Limited were instructed by Guy Shani c/o Croft Structural Engineers Limited, on
the 16™ April 2014, to undertake a Ground Investigation on a site at 156 Goldhurst Terrace, South
Hampstead, London NW6 3HP. The scope of the investigation was detailed within the Ground and
Water Limited fee proposal ref: GWQ2101, dated 11" April 2014.

1.2 Aims of the Investigation

The aim of the investigation was understood to be to supply the client and their designers with
information regarding the ground conditions underlying the site to assist them in preparing an
appropriate scheme for development.

The investigation was to be undertaken to provide parameters for the design of foundations by
means of in-situ and laboratory geotechnical testing undertaken on soil samples recovered from trial
holes.

The requirements of the London Borough of Camden, Camden Geological, Hydrogeological and
Hydrological Study, Guidance for Subterranean Development (November 2010) was reviewed with
respect to this report.

A Desk Study and full scale contamination assessment were not part of the remit of this report.

The techniques adopted for the investigation were chosen considering the anticipated ground
conditions and development proposals on-site, and bearing in mind the nature of the site,
limitations to site access and other logistical limitations.

13 Conditions and Limitations
This report has been prepared based on the terms, conditions and limitations outlined within
Appendix A.
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2.0 SITE SETTING

2.1 Site Location

The site comprised an approximately rectangular shaped plot of land, totalling ~350m” in area and
orientated in a north by north-east to south by south-west direction, located on the northern side of
Goldhurst Terrace. The site was located in South Hampstead in the London Borough of Camden.

The national grid reference for the centre of the site was approximately TQ 25901 84190. A site
location plan is given within Figure 1 and a plan. A plan showing the site area is given within Figure 2.

2.2 Site Description

The site was occupied by a terraced three storey brick built residential house with existing cellar
fronting the property. A centrally located paved front pathway was flanked by soft landscaping and
accessed via a <0.80m wide gate. The rear garden of the property was only accessible through the
existing building.

Goldhurst Terrace, located adjacent to the southern boundary of the site, was noted to be at ~39m
AOD.

2.3 Proposed Development

At the time of reporting, May 2014, the proposed redevelopment will comprise the extension of the
existing basement beneath the entire footprint of the house. The basement is anticipated to be
founded at ~3.0 — 3.5m below existing ground level (bgl) and be ~23m by 8m in area.

The proposed development fell within Geotechnical Design Category 2 in accordance with Eurocode
7. The proposed foundation loads were not known to Ground and Water Limited at the time of
reporting but are likely to range from 75 — 150kN/m”.

The proposed development was understood not to involve any re-profiling of the site and its
immediate environs. It is understood that no trees will be removed to facilitate the construction of
the basement.

24 Geology
The geology map of the British Geological Survey of Great Britain of the South Hampstead area
(Sheet No. 256 North London) revealed the site to be situated on the London Clay Formation.

Figure 3 of the Camden Geological, Hydrogeological and Hydrological Study indicated that no Made
Ground or Worked Ground was noted within a close proximity of the site.

London Clay Formation

The London Clay Formation comprises stiff grey fissured clay, weathering to brown near surface.
Concretions of argillaceous limestone in nodular form (Claystones) occur throughout the formation.
Crystals of gypsum (Selenite) are often found within the weathered part of the London Clay
Formation, and precautions against sulphate attack to concrete are sometimes required.

The lowest part of the formation is a sandy bed with black rounded gravel and occasional layers of
sandstone and is known as the Basement Bed.

There were no BGS boreholes records within a close proximity of the site.
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25 Slope Stability and Subterranean Developments
The site was not situated within an area where a natural or man-made slope of greater than 7° was
present (Figure 16 Camden Geological, Hydrogeological and Hydrological Study).

Figure 17 of the Camden Geological, Hydrogeological and Hydrological Study indicated the site was
not situated within an area prone to landslides.

Figure 18 of the Camden Geological, Hydrogeological and Hydrological Study indicated that no major
subterranean infrastructure (including existing and proposed tunnels) was noted within close
proximity to the site. The map showed that an over ground train line was present ~125m south of
the site.

2.6 Hydrogeology and Hydrology

A study of the aquifer maps on the Environment Agency website, and Figure 8 of the Camden
Geological, Hydrogeological and Hydrological Study, revealed the site to be located on Unproductive
Strata comprising the bedrock of the London Clay Formation. No designation was given for any
superficial deposits due to their likely absence.

Unproductive strata are rock layers with low permeability that have negligible significance for water
supply or river base flow. These were formerly classified as non-aquifers.

Superficial (Drift) deposits are permeable unconsolidated (loose) deposits, for example, sands and
gravels. The bedrock is described as solid permeable formations e.g. sandstone, chalk and limestone.

Examination of the Environment Agency records showed that the site did not fall within a
Groundwater Source Protection Zone as classified in the Policy and Practice for the Protection of
Groundwater.

A surface water feature comprising a pond was noted ~750m east of the site in accordance with
Figure 12 of the Camden Geological, Hydrogeological and Hydrological Study. Figure 11 revealed the
site was located close to where a southerly flowing tributary of the “Lost” Westbourne River was
present.

Figure 14 of the Camden Geological, Hydrogeological and Hydrological Study revealed the site was
not located within the catchment of Hampstead Ponds.

From analysis of hydrogeological and topographical maps groundwater was anticipated to be
encountered at moderate to deep depth (4-6m below existing ground level (bgl)) and it was
considered that the groundwater was flowing in a south-easterly direction in accordance with the
local topography and towards a groundwater source protection borehole ~1.7km south-east of the
site.

Examination of the Environment Agency records showed that the site was not situated within a
floodplain or flood warning area. Figure 15 the Camden Geological, Hydrogeological and
Hydrological Study revealed that Goldhurst Terrace suffered surface water flooding in 2002.

2.7 Radon

BRE 211 (2007) Map 5 of London, Sussex and West Kent revealed the site was not located within an

area where mandatory protection measures against the ingress of Radon were required. The site
5
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was not located within an area where a risk assessment was required.

GWPR910/GIR/May 2014 156 Goldhurst Terrace, South Hampstead, London NW6 3HP
Ground Investigation Report Guy Shani c/o Croft Structural Engineers Limited
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3.0 FIELDWORK

3.1 Scope of Works

Fieldwork was undertaken on the 24" April 2014 and comprised the drilling of two window sampler
boreholes (WS1 and WS2) to a depth of 6.00m bgl and the hand excavation of two trial pit
foundation exposures (TP/FE1 and TP/FE2). A Heavy Dynamic Probe (HDP) (DP1) was undertaken
adjacent to WS1 to 10.10m bgl.

A groundwater monitoring standpipe was installed in WS1 to a depth of 5.00m bgl to enable the
measurement of standing groundwater levels.

The construction of the well installed can be seen tabulated below.

Combined Bio-gas and Groundwater Monitoring Well Construction

Depth of ST:::::esfs Pf De!ot.h of p.la;‘in Piping |
Trial Hole Installation > piping piping wit e'xterna
(m bgl) with gravel filter | bentonite seal diameter
pack (m) (m bgl) (mm)
WS1 5.00 4.00 1.00 63

The approximate locations of the trial holes can be seen within Figure 4.

Prior to commencing the ground investigation, a walkover survey was carried out to identify the
presence of underground services and drainage. Where underground services/drainage were
suspected and/or positively identified, exploratory positions were relocated away from these areas.

Upon completion of the site works, the trial holes were backfilled and made good/reinstated in
relation to the surrounding area.

3.2 Sampling Procedures

Small disturbed samples were recovered from the trial holes at the depths shown on the trial hole
records. Soil samples were generally retrieved from each change of strata and/or at specific areas of
concern. Samples were also taken at approximately 0.5m intervals during broad homogenous soil
horizons.

A selection of samples were despatched for geotechnical testing purposes.
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4.0 ENCOUNTERED GROUND CONDITIONS

4.1 Soil Conditions

All exploratory holes were logged by David McMillan of Ground and Water Limited generally in
accordance with BS EN 14688 ‘Geotechnical Investigation and Testing — ldentification and
Classification of Soil’.

The ground conditions encountered within the trial holes constructed on the site generally
conformed to that anticipated from examination of the geology map. A capping of Made Ground and
Head Deposits was noted to overlie the London Clay Formation.

The ground conditions encountered during the investigation are described in this section. For more
complete information about the Made Ground, Head Deposits and the London Clay Formation at
particular points, reference must be made to the individual trial hole logs within Appendix B.

The trial hole location plan can be viewed in Figure 4.

For the purposes of discussion the succession of conditions encountered in the trial holes in
descending order can be summarised as follows:

Made Ground
Head Deposits
London Clay Formation

Made Ground
Made Ground was encountered from ground surface in WS1, and beneath a 0.07m thick paving slab
in WS2, to a depth of 1.10m bgl.

In WS1 the Made Ground comprised a dark brown to black gravelly sandy clay to 0.30m bgl overlying
a brown to dark brown gravelly sandy clay to 1.10m bgl. The sand was fine to medium grained and
the gravel was rare, fine to coarse, sub-rounded to sub-angular flint and brick, with carbonaceous
material (clinker) noted between 0.30-1.10m bgl

In WS2 the Made Ground comprised a 0.07m thick paving slab over a dark brown sandy gravel to
0.35m bgl and a brown to dark brown sandy silty gravelly clay to 1.10m bgl. The sand was fine to
coarse grained and the gravel was rare, fine to coarse, sub-rounded to sub-angular flint and brick,
with slate fragments noted between 0.35-1.10m bgl.

Head Deposits

Soils described as Head Deposits and comprising an orange brown to light brown, locally sandy
(WS2), gravelly silty clay to 2.20m bgl in WS1 and 2.30m bgl in WS2. The sand where encountered
was fine grained and the gravel was rare to occasional, fine to coarse, sub-rounded to sub-angular
flint.

London Clay Formation

Soils of the London Clay Formation, generally comprising a brown to grey silty clay, were
encountered underlying the Head Deposits for the remaining depth of each of the boreholes, a
depth of 6.00m bgl in WS1 and WS2. In WS1 an orange brown to brown sandy silty clay was
encountered between 2.20-2.60m bgl. The sand was fine grained.
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4.2 Foundation Exposures
A description of the foundation layout and ground conditions encountered within the hand dug trial
pit/foundation exposures are given within this section of the report.

TP/FE1

Trial pit foundation exposure TP/FE1 was hand excavated from ground level at the front of the
existing property. The exact location of the trial hole can be seen in Figure 4 with a section drawing
of the foundation encountered in Figure 5.

The foundation exposure was measured from ground level.

The foundation layout encountered consisted of a brick wall to ground level. From ground level to a
depth of 0.77m bgl a brick wall was noted. A step was then noted 0.13m out from the property and
0.17m in thickness. The brick step was noted to rest upon a brick footing that stepped out by 0.20m
from the property and was 0.07m in thickness. The foundation was noted to rest upon soils
described as Head Deposits and comprising an orange to light brown silty gravelly clay at 1.01m bgl.
The ground conditions encountered directly surrounding the foundation are shown in Figure 5.

TP/FE2

Trial pit foundation exposure, TP/FE2, was hand excavated from ground level at the rear of the
existing property. The exact location of the trial hole can be seen in Figure 4 and a section drawing of
the foundation encountered during TP/FE2 can be seen in Figure 6.

The foundation exposure was measured from ground level.

The foundation layout encountered consisted of a brick wall to ground level. From ground level to a
depth of 0.75m bgl a brick wall was noted. Two brick steps out (both 0.06m in width) from the
property were then noted comprising a single course of bricks (0.07m in thickness) and two courses
of bricks (0.23m in thickness) which were noted to rest upon a 0.10m thick layer of crushed brick.
The foundation was noted to rest upon soils described as Head Deposits and comprising an orange
brown and light brown silty sandy gravelly clay at 1.05m bgl. The ground conditions encountered
directly surrounding the foundation are shown in Figure 6.

4.3 Roots Encountered
The depth of root penetration observed within each trial hole is tabulated below.

Depth of Root Penetrated Soils Observed Within Trial Holes

. Depth of Fresh Root Penetration Depth of Dark Brown/Black Friable Rootlets
Trial Hole
(m bgl) (m bgl)
WS1 Roots to 1.50m bgl None
WS2 Roots to 4.00m bgl None
TP/FE1 None None
TP/FE2 None None

It must be noted that the chance of determining actual depth of root penetration through a narrow
diameter borehole is low. Roots may be found to greater depths at other locations on the site,
particularly close to trees and/or trees that have been removed both within the site and its close
environs.
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4.4 Groundwater Conditions
Groundwater was not encountered in the trial holes. A standing water level of 2.11m bgl was
recorded in the standpipe installed in WS1 on the 30™ May 2014.

The standing water level in WS1 is likely to represent surface water or perched groundwater,
migrating through the Made Ground or Head Deposits, collecting within a standpipe installed within
the impermeable soils of the London Clay Formation.

Changes in groundwater level occur for a number of reasons including seasonal effects and
variations in drainage. Exact groundwater levels may only be determined through long term
measurements from monitoring wells installed on-site. The investigation was undertaken in April
and May 2014, when groundwater levels are falling from their annual maximum (highest elevation).

Isolated pockets of groundwater may be perched within any Made Ground found at other locations
around the site.

4.5 Obstructions
No artificial or natural sub-surface obstructions were noted during construction of the trial holes.

10
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5.0 INSITU AND LABORATORY GEOTECHNICAL TESTING

5.1 In-Situ Geotechnical Testing
A Heavy Dynamic Probe (HDP) (DP1) was undertaken adjacent to WS1 to 10.10m bgl. The test results
are presented on the borehole log within Appendix B.

Window Sampler Boreholes provide samples of the ground for assessment but they do not give any
engineering data. Dynamic Probing involves the driving of a metal cone into the ground via a series
of steel rods. These rods are driven from the surface by a hammer system that lifts and drops a
50.0kg hammer onto the top of the rods through a set height, thus ensuring a consistent energy
input. The number of hammer blows that are required to drive the cone down by each 100mm
increment are recorded. These blow counts then provide a comparative assessment from which
correlations have been published, based on dynamic energy, which permits engineering parameters
to be generated. (The Dynamic Probe ‘Heavy’ (HDP) Tests were conducted in accordance with BS
1377; 1990; Part 9, Clause 3.2).

The cohesive soils of the Head Deposits and London Clay Formation were classified based on the
table below.

Undrained Shear Strength from Field Inspection/equivalent SPT derived from HDP results
Cohesive Soils (EN ISO 14688-2:2004 & Stroud (1974))
Classification Undrained Shear Strength (kPa) Field Indications
Extremely High >300 =
Very High 150 - 300 Brittle or very tough
High 75 -150 Cannot be moulded in the fingers
Medium 40-75 Can be moulded in the fingers by strong
pressure
Low 20-40 Easily moulded in the fingers
Vel 10-20 Exudes between flnger.s when squeezed in
the fist
Extremely Low <10 -

An interpretation of the in-situ geotechnical testing results is given in the table below.

In-Situ Geotechnical Testing Results Summary
Equnvile’:\t Undrained \ Soil Type
SPT “N
Blow Shear
Strata — Strength kPa hesi | Trial Hole
o (based on Cohesive Granular
from HDP Stroud, 1974)
Head Deposits 2-6 10-30 Ext. Low/Low - Low - WS/DP1 (1.30 — 2.20m bgl)
London Clay .
. 4-10 20-50 V Low/Low — Medium - WS/DP1 (2.20 — 6.00m bgl)
Formation
Assumed
. . WS/DP1
London_CIal/ 8-46 40 -230 Low/Medium — V High - (6.00 — 10.10m bg])
Formation

*assumed London Clay formation based on the results of the dynamic probing.

It must be noted that field measurements of undrained shear strength are dependent on a number
of variables including disturbance of sample, method of investigation and also the size of specimen
11
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The dynamic probe indicated a lens of high to very high undrained shear strength soils between 7.9
—8.9m bgl likely associated with the presence of claystones within the London Clay Formation.

The test results are presented on the trial hole logs within Appendix B.

5.2

Laboratory Geotechnical Testing
A programme of geotechnical laboratory testing, scheduled by Ground and Water Limited and
carried out by K4 Soils Laboratory and QTS Environmental Limited, was undertaken on samples

recovered from the Head Deposits and the London Clay Formation. The results of the tests are
presented in Appendix C.

The test procedures used were generally in accordance with the methods described in BS1377:1990.

Details of the specific tests used in each case are given below:

Standard Methodology for Laboratory Geotechnical Testing

Test

Standard

Number of Tests

Atterberg Limit Tests

BS1377:1990:Part 2:Clauses 3.2,4.3 & 5

7

Moisture Content

BS1377:1990:Part 2:Clause 3.2

13

Water Soluble Sulphate & pH

BS1377:1990:Part 3:Clause 5

2

BRE Special Digest 1 (incl. Ph,
Electrical Conductivity, Total
Sulphate, W/S Sulphate, Total
Chlorine, W/S Chlorine, Total
Sulphur, Ammonium as NH4,
W/S Nitrate, W/S Magnesium)

BRE Special Digest 1 “Concrete in Aggressive

Ground (BRE, 2005).

5.2.1

Atterberg Limit Tests

A précis of Atterberg Limit Tests undertaken on three samples of the Head Deposits and

four samples of the London Clay Formation can be seen tabulated below.

Atterberg Limit Tests Results Summary

Moisture

Volume Change

i ifi i Potential
Stratum/Depth Content P;s:;2§e4(2°/5) M:Id(l;l;Ed Soil Class C:)nn:;sxtt(elr:):y otentia
(%) H ° ° NHBC BRE
Head Deposits 21-30 90-98 27.9-35.3 CH Stiff — V Stiff Medium Medium
Lﬁgfnfgtgiy 32-34 99— 100 43.0-46.0 CH-CV Stiff High High

NB:

NP — Non-plastic

BRE Volume Change Potential refers to BRE Digest 240 (based on Atterberg results)

Soil Classification based on British Soil Classification System.

Consistency Index (Ic) based on BS EN 1SO 14688-2:2004.

12
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5.2.2.1

Liquidity Index Analyses
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Comparison of Soil’s Moisture Content with Index Properties

The results of the Atterberg Limit tests undertaken on three samples of the Head
Deposits and four samples of the London Clay Formation were analysed to
determine the Liquidity Index of the samples. This gives an indication as to whether
the samples recovered showed a moisture deficit and their degree of consolidation.
The results are tabulated below.

The test results are presented within Appendix C.

Liquidity Index Calculations Summary

Stratum/Trial Hole/Depth

Content (%) (%)

Modified
Plasticity Index
(%)

Moisture Plastic Limit

Liquidity Index

Result

Head Deposits

WS1/1.50m bgl

(Brown, orange and occasional grey
slightly gravelly silty CLAY (gravel is fine
to medium and angular))

30 26 5.3

0.133

Heavily Overconsolidated.

London Clay Formation

WS1/3.50m bgl

(Brown and occasional blue grey silty
CLAY with occasional fine siltstone
fragments)

32 30 43.6

0.046

Heavily Overconsolidated

London Clay Formation

WS1/4.50m bgl

(Brown slightly mottled blue grey silty
CLAY with traces of selenite crystals)

34 32 46.0

0.043

Heavily Overconsolidated.

Head Deposits

WS2/1.50m bgl

(Brown, orange and grey slightly gravelly
slightly sandy silty CLAY (gravel is fine to
medium and sub-angular to angular))

25 25 30.6

0.000

Heavily Overconsolidated.

Head Deposits

WS2/2.00m bgl

(Orange brown slightly gravelly slightly
sandy silty CLAY (gravel is fine to medium
and sub-angular to angular))

21 29 27.9

-0.287

Potential Moisture Deficit

London Clay Formation

WS2/3.50m bgl

(Brown and occasional blue grey silty
CLAY)

34 32 43.0

0.047

Heavily Overconsolidated.

London Clay Formation

WS2/4.00m bgl

(Brown slightly mottled blue grey silty
CLAY with traces of selenite crystals)

32 31 43.0

0.023

Heavily Overconsolidated.

The results in the table above indicate that a potential moisture deficit is present
within one sample of the Head Deposits tested (WS2/2.00m). The sample was
described as an orange brown slightly gravelly slightly sandy silty clay. The gravel
was fine to medium and sub-angular to angular. Roots were noted to a depth of
4.00m bgl in WS2. Consequently, the apparent moisture deficit could be related to

13
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a combination of the lithology of the soil (heavily overconsolidated soils and 10%
coarse fraction) and the water demand from the roots.

Liquidity Index testing revealed no evidence for moisture deficit within the
remaining overconsolidated to heavily overconsolidated samples of the Head
Deposits and the London Clay Formation tested.

5.2.2.2 Liquid Limit
A comparison of the soil moisture content and the liquid limit can be seen

tabulated below.

Moisture Content vs. Liquid Limit

Moisture L -
Strata/Trial Hole/Depth/Soil Description Content e I;'m't 49% 'quuld Result
(MC) (%) (LL) (%) Limit (LL)
Head Deposits
WS1/1.50m bgl 30 62 248 MC > 0.4 x LL
(Brown, orange and occasional grey slightly gravelly silty ’ (No significant moisture deficit)
CLAY (gravel is fine to medium and angular))
London Clay Formation
WS1/3.50m bgl 32 74 296 MC>0.4 x LL
(Brown and occasional blue grey silty CLAY with occasional ’ (No significant moisture deficit)
fine siltstone fragments)
London Clay Formation
WS1/4.50m bgl 34 78 31.2 MC> 0.4 x LL
(Brown slightly mottled blue grey silty CLAY with traces of ’ (No significant moisture deficit)
selenite crystals)
Head Deposits
WS2/1.50m bgl 7c =g 3.6 MC> 0.4 x LL
(Brown, orange and grey slightly gravelly slightly sandy silty ’ (No significant moisture deficit)
CLAY (gravel is fine to medium and sub-angular to angular))
Head Deposits
WS2/2.00m bgl 271 60 24.0 MC<0.4xLL
(Orange brown slightly gravelly slightly sandy silty CLAY ’ (Potentially significant moisture deficit)
(gravel is fine to medium and sub-angular to angular))
London Clay Formation
CER b 34 7> 30.0 (No signif'i\:;:n: &;);tld_re deficit)
(Brown and occasional blue grey silty CLAY)
London Clay Formation
WS2/4.00m bgl 32 74 296 MC>0.4 x LL
(Brown slightly mottled blue grey silty CLAY with traces of ’ (No significant moisture deficit)
selenite crystals)

The results in the table above indicate that a potential significant moisture deficit
was present within one sample of the Head Deposits tested (WS2/2.00m). The
moisture content value was below 40% of the liquid limit. .

The sample was described as an orange brown slightly gravelly slightly sandy silty
clay. The gravel was fine to medium and sub-angular to angular. Roots were noted
to a depth of 4.00m bgl in WS2. Geotechnical testing on a shallower sample
(WS2/1.50m bgl) showed no potential moisture deficit. The apparent moisture
deficit could be related to a combination of the lithology of the soil (heavily
overconsolidated soils and 10% coarse fraction) and the water demand from the
roots.
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The results in the table above indicate that the remaining samples of the Head
Deposits and the London Clay Formation tested showed no evidence of a significant
moisture deficit.

5.2.3 Moisture Content Profiling
Moisture content versus depth plots for WS1 and WS2 can be seen within Figures 7 and
8.

Figure 7 & 8 show a possible moisture deficit in both at 2.00m bgl due to a lowering of
the moisture content of the sample of the Head Deposits from that depth. Roots were
noted to a depth of 1.50m bgl in WS1 and to 4.00m bgl within WS2. The deposits were
described as a gravelly silty clay.

Given the absence of roots within WS1 the lower moisture content was likely due to the
coarse fraction (gravel content) rather than the moisture demand from nearby trees.

No other significant areas of very low moisture content were noted, with the profile
showing variations in moisture content that would be as expected based on variations in
lithology, rather than the moisture demand from nearby trees. However given the
presence of roots to 4.00m bgl the affect of nearby trees on the moisture content of the
London Clay Formation within WS2 cannot be discounted.

5.2.4 Sulphate and pH Tests

Sulphate and pH tests were undertaken on two samples from the Head Deposits
(WS1/1.50m and WS2/2.0m bgl). The sulphate concentration ranged from 70-190mg/|
with a pH range of 7.6-7.7.

5.2.5 BRE Special Digest 1

In accordance with BRE Special Digest 1 ‘Concrete in Aggressive Ground’ (BRE, 2005) one
sample of the London Clay Formation (WS1/4.00m) were scheduled for laboratory
analysis to determine parameters for concrete specification.

The results are given within Appendix C and a summary is tabulated overpage.
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Summary of Results of BRE Special Digest Testing

Determinand Unit Minimum Maximum
pH = 7.7 =
Ammonium as NH, mg/kg 6.6 -
Sulphur mg/kg 1802 -
Chloride (water soluble) mg/kg 104 -
Magnesium (water soluble) g/l 0.2490 -
Nitrate (water soluble) mg/kg <3 -
Sulphate (water soluble) g/l 1.50 -
Sulphate (total) mg/kg 5341 -
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6.0 ENGINEERING CONSIDERATIONS

6.1 Soil Characteristics and Geotechnical Parameters
Based on the results of the intrusive investigation and geotechnical laboratory testing the following
interpretations have been made with respect to engineering considerations.

e Made Ground was encountered to a depth of 1.10m bgl in both boreholes.

As a result of the inherent variability of Made Ground, it is usually unpredictable in terms of
bearing capacity and settlement characteristics. Foundations should, therefore, be taken
through any Made Ground and either into, or onto a suitable underlying natural stratum of
adequate bearing characteristics.

e Soils described as Head Deposits and comprising an orange brown to light brown, locally
sandy (WS2), gravelly silty clay to 2.20m bgl in WS1 and 2.30m bgl in WS2. The sand where
encountered was fine grained and the gravel was rare to occasional, fine to coarse, sub-
rounded to sub-angular flint.

The cohesive soils of the Head Deposits comprised extremely low/low to low undrained
shear strength (10-30kPa) soils between 1.30-2.20m bgl in WS1.

The soils of the Head Deposits were shown to have a medium potential for volume change
in accordance both BRE240 and NHBC Standards Chapter 4.2.

Consistency Index calculations indicated the cohesive Head Deposits to be stiff to very stiff.
Liquidity Index testing revealed the soils to be heavily overconsolidated.

Geotechnical analysis revealed a potential significant moisture deficit was present within one
sample of the Head Deposits tested (WS2/2.00m bgl) that was considered likely to be due to
the lithology of the soil (heavily overconsolidated soils and 10% coarse fraction). However
given roots were noted within the Head Deposits the moisture demand from nearby trees
could not be discounted.

Whilst the soils of the Head Deposits are heavily overconsolidated cohesive soils, given their
limited depth (2.20-2.30m bgl), they will be by-passed by the basement foundation and
therefore not considered to be a suitable bearing stratum.

e Soils of the London Clay Formation, generally comprising a brown to grey silty clay, were
encountered underlying the Head Deposits for the remaining depth of each of the
boreholes, a depth of 6.00m bgl in WS1 and WS2. In WS1 an orange brown to brown sandy
silty clay was encountered between 2.20-2.60m bgl. The sand was fine grained.

The cohesive soils of the London Clay Formation comprised very low/low to medium
undrained shear strength (20-50kPa) soils from 2.20-6.00m bgl and with an assumed
low/medium to very high undrained shear strength (40-230 kPa) between 6.0-10.10m bgl.
The dynamic probe indicated a lense of high to very high undrained shear strength soils
between 7.9 — 8.9m bgl likely associated with the presence of claystones within the London
Clay Formation.
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The soils of the London Clay Formation were shown to have a high potential for volume
change in accordance both BRE240 and NHBC Standards Chapter 4.2.

Consistency Index calculations indicated the cohesive London Clay Formation to be stiff.
Liquidity Index testing revealed the soils to be heavily overconsolidated.

Geotechnical analysis revealed no potential significant moisture deficits were present within
the samples of the London Clay Formation tested. Moisture content profiling indicate that
the moisture profile with depth within the London Clay Formation was as expected with
minor variation noted associated with small changes in lithology. However, given the
presence of roots to 4.00m bgl within WS2 the potential for moisture variations due to plant
uptake cannot be discounted.

The soils of the London Clay Formation are heavily overconsolidated cohesive soils and are
therefore likely to be a suitable stratum for the proposed traditional strip, mat or piled
foundations associated with the basement. The settlements induced on loading are likely to
be low to moderate.

The final design of foundations will need to take into account the volume change potential
of the soil, the depth of root penetration and/or moisture deficit and the likely serviceability
and settlement requirements of the proposed structure. These parameters for design are
discussed in the next section of this report.

e Groundwater was not encountered in the trial holes. A standing water level of 2.11m bgl
was recorded in the standpipe installed in WS1 on the 30™ May 2014. The standing water
level in WS1 is likely to represent surface water or perched groundwater, migrating through
the Made Ground or Head Deposits, collecting within a standpipe installed within the
impermeable soils of the London Clay Formation.

e Roots were noted to a depth of 1.50m bgl in WS1 and 4.00m bgl in WS2.

6.2 Basement Foundations

At the time of reporting, May 2014, the proposed redevelopment will comprise the extension of the
existing basement beneath the entire footprint of the house. The basement is anticipated to be
founded at ~3.0 — 3.5m below existing ground level (bgl) and be ~23m by 8m in area.

The proposed development fell within Geotechnical Design Category 2 in accordance with Eurocode
7. The proposed foundation loads were not known to Ground and Water Limited at the time of
reporting but are likely to range from 75 — 150kN/m”.

Foundations should be designed in accordance with soils of high volume change potential in
accordance with BRE Digest 240 and NHBC Chapter 4.2.

Given the cohesive nature of the shallow deposits foundations must therefore not be placed within
cohesive root penetrated and/or desiccated soils and the influence of the trees surrounding the site
must be taken into account (NHBC Standards Chapter 4.2). It is recommended that foundations are
taken at least 300mm into non-root penetrated strata or granular soils of no volume change
potential.
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Where trees are mentioned in the text this means existing trees, recently removed trees
(approximately 15 years to full recovery on cohesive soils) and those planned as part of the site
landscaping. Should trees be removed from the footprint of the proposed building then an
alternative foundation system, such as piles or isolated pads should be considered.

Roots were observed to a depth of 1.50m bgl in WS1 and 4.00m bgl in WSH2, therefore a minimum
foundation depth of ~4.30m bgl would be required.

Further investigation into the depth of root penetration to the rear of the property should be
undertaken as the roots at depth may be relic and pose no risk to the proposed structure. No
significant changes in moisture content within the London Clay Formation were noted between
WS1 and WS2 however aerial views of the site indicate large trees to be close to WS2. Insufficient
information is available at present to confirm this.

It is considered likely the proposed basement will be constructed with load bearing concrete
retaining walls with semi-ground bearing concrete floors. The following bearing capacities could be
adopted for 5.0m long by 0.75m and 1.00m wide footings at a depth of 4.30m bgl. The bearing
capacities and settlements were determined based on BH1.

Limit State: Bearing Capacities Calculated

Depth (m BGL) Foundation System Limit Bearing Capacity (kN/m?)
5.00m by 0.75m Strip 162.16
4.30m
5.00m by 1.00m Strip 162.16

Serviceability State: Settlement Parameters Calculated

Depth (m BGL) Foundation System Limit Bearing Capacity (kN/m?) Settlement (mm)
5.00m by 0.75m Strip 150 <19
4.30m
5.00m by 1.00m Strip 140 <20

It must be noted that a bearing capacity of less than 60kN/m? at 4.30m bgl may results in heave of
the underlying soils.

Site levels may need to be brought up to underside of proposed slab level using with suitable
granular soil (Type | or Type Il) rolled in thin layers.

It must be mentioned that it was assumed that excavations will be kept dry and either concreted or
blinded as soon after excavation as possible. If water were allowed to accumulate on the formation
for even a short time not only would an increase in heave occur resulting from the soil increasing in
volume by taking up water, but also the shear strength and hence the bearing capacity would also be
reduced.

If the construction works take place during the winter months, when the groundwater level is
expected to be at its higher elevation, perched water could accumulate thus dewatering could be
required to facilitate the construction and prevent the base of the excavation blowing before the
slab was cast. The advice of a reputable dewatering contractor, familiar with the type of ground and
groundwater conditions encountered on this site, should be sought prior to finalising the design of
the excavation for the basement.
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The basement must be suitably tanked to prevent ingress of groundwater and also surface water
run-off. The basement must also be designed to take into account pressure exerted by the presence
of groundwater in and around the basement.

6.3 Piled Foundations

Should the bearing values given above be unsuitable for the proposed development or the potential
need for extending the basement to avoid roots increase construction costs, then attention should
be given to the adoption of a piled foundation.

The construction of a piled foundation is a specialist job, and the advice of a reputable contractor,
familiar with the type of ground and groundwater conditions encountered on this site, should be
sought prior to finalising the foundation design, as the actual pile working load will depend on the
particular type of pile and method of installation adopted.

The foundation would comprise a piled foundation with reinforced ground beams. For the
cumulative pile capacity calculations, shaft friction over the desiccated levels should be ignored and
piles should not be terminated within desiccated soils where moisture recovery following tree
removal could occur.

Indicative limit loads and settlements for a bored pile have been given within the table below and
have been based on the strength profile within WS/DP1.

An allowance for negative skin friction to occur within the top 4.0m of the soil has been included
within the calculations where it could pass through any Made Ground, root penetrated soils and
soils showing a possible moisture deficit. An adhesion factor of 0.45m has been applied.

The bearing values may be limited by the maximum permissible stress allowable on a concrete pile.
To achieve the full bearing value a pile should penetrate the bearing stratum by at least five times
the pile diameter.

Bored Pile — Limit Loads and Settlement Parameters
Depth i Limit States (kN) Settlement (Poulos Davis (1968))
Diameter (m) - : =
(m bgl) Tip Lateral Total Load (kN) Total (Elastic + Rigid) (cm)
0.30 48.57 120.75 155.19 150 0.14
8 0.45 109.29 181.13 258.61 250 0.25
0.60 194.29 241.51 379.27 370 0.28

The bearing values given in the table above are applicable to single piles. Where piles are to be
constructed in groups the bearing value of each individual pile should be reduced by a factor of
approximately 0.8 and a calculation made to check the factor of safety against block failure.

The piles will need to be designed in accordance with the volume change potential of the soils
encountered, depth of desiccation, root penetration, etc. Temporary casing may be required where
the upper portion of the pile passes through the Made Ground, particularly where perched water is
encountered, to prevent necking of the concrete.

6.4 Piled Basements
Basement rafts founded on piles have an effect of stiffening the raft and reducing or eliminating
reconsolidation of ground heave, thereby reducing differential settlements or tilting.
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Where piles are terminated on a yielding stratum such as stiff clay, settlement of the piles as the
working load is built up are likely to result in some of the load being carried by the underside of the
slab raft or by the pile caps. The soil beneath these relatively shallow structures is likely to then
compress, causing the load to transfer back to the piles. The process is continuous with some
proportion of the load being carried by the piles and some by the capping structure. Therefore while
the piles must be designed to carry the fall of the super structure loading, the slab raft which
transfers the load to the piles should have sufficient strength to withstand loading on the underside
equivalent to the net load of the superstructure or to some proportionate of the net load which is
assessed from a consideration of the likely yielding of the piles, the compressibility of the shallow soil
layers and the effects of basement excavation and pile installation.

For piles constructed wholly in compressible clays, in the course of excavation for the basement,
heave takes place, with further upwards movement caused by displacement due to pile driving, or if
bored piles are used, there may be a small reduction in the amount of heave due to inward
movement of the clay around the pile boreholes.

After completion of the piling, we suspect the swelled soils would be trimmed off to the specified
level of the underside of the basement. After concreting the basement slab, it was considered that
there would be some tendency for pressure to increase due to long term swelling of the soil, but this
is likely to be counteracted to some extent if driven piles are used by the soil displaced by the driving
settling away from the slab as it reconsolidates around the piles. However, as the load of the
basement increases with superstructure loading, the piles themselves are likely to settle due to
consolidation of the soil in the region of the piles. It was considered that the soil surrounding the
upper part of the piles would follow the downward movement of the underlying soil and thus there
is likely to be no appreciable tendency for the full structural loading to come onto the basement slab.

After completion of the building, long-term settlement due to consolidation of the soil beneath the
piles would most likely continue, but at all times the overlying soils would be considered to move
downwards and are unlikely to develop appreciable pressure on the basement slab.

Thus, it can be stated that the maximum load which is likely to come from the underside of the slab
would most likely be that due to the soil swelling in the early days after pile driving together with
water pressure if the basement is below groundwater level. If; however, the working loads on the
piles were to exceed their ultimate carrying capacity, they would move downwards relative to the
surrounding soil. The slab would then carry the full load of the building, until consolidation of the soil
throws the load back on the piles with progressive movement continuing until equilibrium is reached.

The net downward movement resulting from the algebraic sum of heave, reconsolidation, and

further consolidation will be lower for the piled basement than for an unpiled basement. This is
illustrated in the Figure A below.
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Figure A: Comparison of settlement/heave associated with piled and unpiled basements

In the case of the piled basement, the excavation will generally remain open and unconcreted for a
longer period until all piles have been installed. After completion of piling (Point 5) the soil is
trimmed off to the specified level and the floor slab is constructed. There will be some continuing
upward movement of the basement level as the soil around and beneath the piles continue to swell,
but if the piles are long in relation to the width of the building such movement will be very small.
When the superstructure loading reaches the original overburden pressure (Point 6) reconsolidation
will take place. The net downward movement (Ap) will be less, since the swelling is less and the
consolidation due to net additional super-structure loading will also be less since the piles have been
terminated in soil of lower compressibility.

If however, the piles are relatively short, it was considered that there would be no appreciable
reduction in net settlement as compared to an unpiled basement. The piles would then be wholly
within the zone of swelling which may be greater because the excavation would remain open for a
longer period. To be effective in reducing net settlements, piles should be terminated below the
zone of swelling.

Therefore, based on the above, piles which are terminated below the zone of swelling and anchored
against uplift by shaft friction or enlarged bases are considered to have considerable tension, and
measures should be taken to prevent its occurrence. Reinforcement of the pile shafts in addition to
sleeving the piles within the swelling zone could be considered. Uplift on the underside of the
basement slab and the consequent transfer of the uplift forces to the piles can be prevented by
providing a layer of weak compressible material below the slab.

Piles tend to be installed in groups under each column with the column load transferred to the pile
group by the pile cap. These caps may also need some protection by installation of compressible
layers below the pile cap. The underside of ground beams, running between pile caps, should also be
fitted with these compressible materials in accordance with NHBC requirements for compressible
materials on the sides of the pile caps and ground beams (inside edges).

A further risk with piled basements constructed by top-down methods in heaving clay is upward
convexity occurring in the ground floor and upper immediate basement slabs where these are
connected to the steel columns at an early stage in construction. In some circumstances tension can
develop at the junction between the columns and the tops of the piles, and care is necessary to
ensure that the holding-down bolts to the column base plates are sufficiently long and not
overstressed.
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6.5 Basement Excavations & Stability

Shallow excavations in the Made Ground Head Deposits and London Clay Formation are likely to be
marginally stable at best. Long, deep excavations, through both of these strata are likely to become
unstable.

The excavation of the basement must not affect the integrity of the adjacent structures beyond the
boundaries. The excavation must be supported by suitably designed retaining walls. It is considered
unlikely that battering the sides of the excavation, casting the retaining walls and then backfilling to
the rear of the walls would be suitable given the close proximity of the party walls.

The retaining walls for the basement will need to be constructed based on cohesive soils with an
appropriate angle of shear resistance (@’) for the ground conditions encountered.

Based on the ground conditions encountered within the boreholes the following parameters could be
used in the design of retaining walls. These have been designed based on the DPH profile recorded,
results of geotechnical classification tests and reference to literature.

Retaining Wall/Basement Design Parameters
Unit Volume Cohesion ' Angle.of
Strata Weight (kN/m3) Intercept (c’) Shearing Ka Kp
& (kPa) Resistance (@)
Made Ground.and Head ~15 0 12 0.66 1.52
Deposits
London Clay Formation ~20-22 0 24 0.42 2.37

Unsupported earth faces formed during excavation may be liable to collapse without warning and
suitable safety precautions should therefore be taken to ensure that such earth faces are adequately
supported before excavations are entered by personnel.

Based on the groundwater readings taken during this investigation to date, it was considered likely
that perched groundwater would be encountered during basement construction. Dewatering from
sumps introduced into the floor of the excavation is likely to be required. Consideration should be
given to creating a coffer dam using contiguous piled or sheet piled walls to aid basement
construction below the perched water table.

6.6 Hydrogeological Effects
The proposed development is located on Unproductive Strata relating to the London Clay
Formation.

The ground conditions encountered generally comprised a capping of cohesive Made Ground and
Head Deposits over the cohesive London Clay Formation. Based on a visual appraisal of the soils
encountered the permeability of the Head Deposits and the London Clay Formation was likely to be
very low to negligible permeability.

Groundwater was not encountered in the trial holes. A standing water level of 2.11m bgl was
recorded in the standpipe installed in WS1 on the 30" May 2014.

The standing water level in WS1 is likely to represent surface water or perched groundwater,
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migrating through the Made Ground or Head Deposits, collecting within a standpipe installed within
the impermeable soils of the London Clay Formation.

The Environment Agency records show that the highest recorded tide for the nearest river station on
the River Thames at Westminster is 4.50m AOD with high tides generally at ~3.00m AOD. The
elevation of the site is ~¥39.00m AOD. Based on a 3.00-3.50m bgl deep basement slab a formation
level of 36.00-35.50m AOD is assumed. This means that the basement will be constructed above
general high tide levels of the River Thames.

Based on the above it is considered likely that perched water will be encountered during basement
construction, but the basement will not be constructed below the groundwater table. In relation to
the basement, once constructed, the Made Ground will act as a slightly porous medium for water to
migrate however additional drainage should be considered as the London Clay Formation will act as
a barrier for groundwater migration.

6.7 Sub-Surface Concrete

Sulphate concentrations measured in 2:1 water/soil extracts taken from the Made Ground and
London Clay Formation, from both the geotechnical and chemical laboratory testing, fell into Class
DS-1 and DS-2 of the BRE Special Digest 1, 2005, ‘Concrete in Aggressive Ground’.

Table C1 of the Digest indicated an ACEC (Aggressive Chemical Environment for Concrete)
classification of AC-2 for foundations within the Made Ground and Head Deposits. For the
classification given, the “mobile” and “natural” case was adopted given the presence of gravel within
the formation (permeability likely to exceed 10-7 m/se) and residential use of the site.

Table C1 of the Digest indicated an ACEC (Aggressive Chemical Environment for Concrete)
classification of AC-1s for foundations within the London Clay Formation. For the classification given,
the “static” and “natural” case was adopted given the cohesive nature of the deposits (permeability
unlikely to exceed 10-7 m/se) and residential use of the site.

The sulphate concentration in the samples ranged from 70-1500mg/| with a pH range of 7.6-7.7. The
total sulphate concentration recorded was 0.53%.

Concrete to be placed in contact with soil or groundwater must be designed in accordance with the
recommendations of Building Research Establishment Special Digest 1, 2005, ‘Concrete in Aggressive
Ground’ taking into account the pH of the soils.

It is prudent to note that pyrite nodules may be present within the London Clay Formation. Pyrite can
oxidise to gypsum and this normally only occurs in the upper weathered layer, but excavation allows
faster oxidation and water soluble sulphate values can rapidly increase during construction.
Therefore rising sulphate values should be taken into account should ferruginous staining/pyrite
nodules be encountered within the London Clay Formation.

6.8 Surface Water Disposal
Infiltration tests were beyond the scope of the investigation.

Soakaway construction within the cohesive soils of the Head Deposits and London Clay Formation
are unlikely to prove satisfactory due to negligible to low anticipated infiltration rates. Therefore an

alternative method of surface water disposal is required.
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Consultation with the Environment Agency must be sought regarding any use that may have an
impact on groundwater resources.

The principles of sustainable urban drainage system (SUDS) should be applied to reduce the risk of
flooding from surface water ponding and collection associated with the construction of the
basement.

6.9 Discovery Strategy

There may be areas of contamination that have not been identified during the course of the
intrusive investigation. For example, there may have been underground storage tanks (UST's) not
identified during the Ground Investigation for which there is no historical or contemporary evidence.

Such occurrences may be discovered during the demolition and construction phases for the
redevelopment of the site.

Groundworkers should be instructed to report to the Site Manager any evidence for such
contamination; this may comprise visual indicators, such as fibrous materials within the soil,
discolouration, or odours and emission. Upon discovery advice must be taken from a suitably
qualified person before proceeding, such that appropriate remedial measures and health and safety
protection may be applied.

Should a new source of contamination be suspected or identified then the Local Authority will need
to be informed.

6.10 Waste Disposal
The excavation of foundations is likely to produce waste which will require classification and then
recycling or removal from site.

Under the Landfill (England and Wales) Regulations 2002 (as amended), prior to disposal all waste
must be classified as;

e |nert;
e Non-hazardous, or;
e Hazardous.

The Environment Agency’s Hazardous Waste Technical Guidance (WM2) document outlines the
methodology for classifying wastes.

Once classified the waste can be removed to the appropriately licensed facilities, with some waste
requiring pre-treatments prior to disposal.

INERT waste classification should be undertaken to determine if the proposed waste confirms to
INERT or NON-HAZARDOUS Waste Acceptable Criteria (WAC).

6.11 Imported Material
Any soil which is to be imported onto the site must undergo chemical analysis to prove that it is
suitable for the purpose for which it is intended.

The Topsoil must be fit for purpose and must either be supplied with traceable chemical laboratory
test certificates or be tested, either prior to placing (ideally) or after placing, to ensure that the
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human receptor cannot come into contact with compounds that could be detrimental to human
health.

6.12 Duty of Care
Groundworkers must maintain a good standard of personal hygiene including the wearing of
overalls, boots, gloves and eye protectors and the use of dust masks during periods of dry weather.

To prevent exposure to airborne dust by both the general public and construction personnel the site
should be kept damp during dry weather and at other times when dust were generated as a result of
construction activities.

The site should be securely fenced at all times to prevent unauthorised access. Washing facilities
should be provided and eating restricted to mess huts.
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MADE GROUND (GL-0.30m bgl) Dark brown to black
gravelly sandy clay. Sand is fine grained. Gravel is
rare, fine, rounded to sub-angular flint and brick.
MADE GROUND (0.30-1.00m bgl) Dark brown to
black gravelly sandy clay. Sand is fine grained. Gravel
is rare, fine, rounded to sub-angular flint and brick

HEAD DEPOSITS: (1.00-1.20m bgl) Orange to light

brown silty gravelly CLAY. Gravel is occasional,

fine to coarse rounded flint.

1.01m

A

Ground Level (0.00m)

v

Concrete

TR
iy LN

% Brick

NOTE: NOT TO SCALE

5

Figure

groundawater

Project:

156 Goldhurst Terrace, South Hampstead,

London NW6 3HP

Date:

May 2014

Ref:

GWPR910

Client:

Guy Shani c/o Croft
Structural Engineers Limited

Section Drawing: Foundation

Exposure TP/FE1




MADE GROUND (GL-0.30m bgl) Dark brown to black
gravelly sandy clay. Sand is fine grained. Gravel is
rare, fine, rounded to sub-angular flint and brick.
MADE GROUND (0.35-1.00m bgl) Dark brown to
black gravelly sandy clay. Sand is fine grained. Gravel
is rare, fine, rounded to sub-angular flint and brick.

MADE GROUND (GL-0.07m bgl) Paving Slab

HEAD DEPOSITS: (1.00-1.20m bgl) Orange brown

and light brown silty sandy gravelly CLAY. Sand is
fine grained. Gravel is rare, fine to medium

rounded to sub-angular flint.

1.05m

A

Ground Level (0.00m)

v

Crushed Brick

% Brick

NOTE: NOT TO SCALE

6

Figure

groundawater

Project:

156 Goldhurst Terrace, South Hampstead,

London NW6 3HP

Date:

May 2014

Ref:

GWPR910

Client:

Guy Shani c/o Croft
Structural Engineers Limited

Section Drawing: Foundation

Exposure TP/FE2
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APPENDIX A
Conditions and Limitations

The ground is a product of continuing natural and artificial processes. As a result, the ground will
exhibit a variety of characteristics that vary from place to place across a site, and also with time.
Whilst a ground investigation will mitigate to a greater or lesser degree against the resulting risk
from variation, the risks cannot be eliminated.

The investigation, interpretations, and recommendations given in this report were prepared for the
sole benefit of the client in accordance with their brief; as such these do not necessarily address all
aspects of ground behaviour at the site. No liability is accepted for any reliance placed on it by
others unless specifically agreed in writing.

Current regulations and good practice were used in the preparation of this report. An appropriately
qualified person must review the recommendations given in this report at the time of preparation of
the scheme design to ensure that any recommendations given remain valid in light of changes in
regulation and practice, or additional information obtained regarding the site.

This report is based on readily available geological records, the recorded physical investigation, the
strata observed in the works, together with the results of completed site and laboratory tests. Whilst
skill and care has been taken to interpret these conditions likely between or below investigation
points, the possibility of other characteristics not revealed cannot be discounted, for which no
liability can be accepted. The impact of our assessment on other aspects of the development
required evaluation by other involved parties.

The opinions expressed cannot be absolute due to the limitations of time and resources within the
context of the agreed brief and the possibility of unrecorded previous in ground activities. The
ground conditions have been samples or monitored in recorded locations and tests for some of the
more common chemicals generally expected. Other concentrations of types of chemicals may exist.
It was not part of the scope of this report to comment on environment/contaminated land
considerations.

The conclusions and recommendations relate to 156 Goldhurst Terrace, South Hampstead, London
NW6 3HP.

Trial hole is a generic term used to describe a method of direct investigation. The term trial pit,
borehole or window sampler borehole implies the specific technique used to produce a trial hole.

The depth to roots and/or of desiccation may vary from that found during the investigation. The
client is responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis
prior to the construction of foundations. Where trees are mentioned in the text this means existing
trees, recently removed trees (approximately 15 years to full recovery on cohesive soils) and those
planned as part of the site landscaping.

Ownership of copyright of all printed material including reports, laboratory test results, trial pit and
borehole log sheets, including drillers log sheets, remain with Ground and Water Limited. Licence is
for the sole use of the client and may not be assigned, transferred or given to a third party.




APPENDIX B
Fieldwork Logs

GWPR910/GIR/May 2014 156 Goldhurst Terrace, South Hampstead, London NW6 3HP
Ground Investigation Report Guy Shani c/o Croft Structural Engineers Limited



Ground and Water Ltd Borehole No
round Tel: 0333 600 1221
Water email: enquiries@groundandwater.co.uk WS1
e e www.groundandwater.co.uk
Sheet 1 of 1
Project Name Project No. _ Hole Type
156 Goldhurst Terrace GWPR910 Co-ords: - WS
Location: London NW6 3HP Scale
Level: - 1:50
Logged By
Client: Guy Shani c/o Croft Structural Engineers Dates:  24/04/2014 DM

Well |Water|  Samples & In Situ Testing

Depth | Level
(m) |(m AOD) Legend

Stratum Description

Strikes| Depth (m) | Type Results
MADE GROUND: Dark brown to black gravelly sandy clay. Sand is F
fine grained. Gravel is rare, fine, rounded to sub-angular flint [
0.30 D 0.30 and brick. ¥
0.50 D MADE GROUND: Mid to dark brown gravelly sandy clay. Sand is fine L
0.80 D to medium grained. Gravel is rare, fine to coarse, sub-rounded [
) to angular flint, brick and carbonaceous material (clinker). L
1.00 D 110 -1
’ HEAD DEPOSITS: Orange to light brown silty gravelly CLAY. Gravel r
is occasional fine to coarse rounded flints. r
1.50 D r
2.00 D -2
2.20 - -
LONDON CLAY FORMATION: Orange brown to mid brown sandy silty F
CLAY. Sand is fine grained. [
2.50 D 2.60 3
' LONDON CLAY FORMATION: Mid brown to grey silty CLAY. F
3.00 D —® L3
3.50 D Lot i
4.00 D Cx L4
450 D Lot i
B, [
5.00 D o F5
5.50 D Fitgpeterge r
6.00 D 6.00 I s A . - ——_E 6
End of Borehole at 6.00 m r
L7
Ls
Lo
Type Results |

Remarks: Fine roots encountered to 1.50m bgl.
No groundwater encountered.




Ground and Water Ltd Borehole No
round Tel: 0333 600 1221
Water email: enquiries@groundandwater.co.uk WSZ
e e www.groundandwater.co.uk
Sheet 1 of 1
Project Name Project No. Covord Hole Type
156 Goldhurst Terrace GWPR910 0-oras. - WS
Location: London NW6 3HP Scale
Level: - 1:50
; : . Logged By
Client: Guy Shani c/o Croft Structural Engineers Dates:  24/04/2014 DM
Water Samples & In Situ Testing Depth | Level -
Well | giikes Depth (m) | Type Results (m) |(m AOD)| Legend Stratum Description
0.07 . i PAVING SLABS r
0.30 D 0.35 MADE GROUND: Dark brown clayey sandy gravel. Sand is fine to r
0.50 D coarse. Gravel is abundant, fine to coarse, rounded to angular L
’ flint and brick. 8
0.80 D MADE GROUND: Dark brown to mid brown sandy silty gravelly clay. r
1.00 D Sand is fine to coarse. Gravel is abundant, fine to coarse, ;1
: 1.10 rounded to angular slate, brick and flint. t
HEAD DEPOSITS: Orange brown and light brown silty sandy gravelly r
1.50 D CLAY. Sand is fine grained. Gravel is rare, fine to medium, L
' rounded to sub-angular flint. L
2.00 D -2
2.30 - 7
250 b LONDON CLAY FORMATION: Brown and grey mottled silty CLAY. i
3.00 D E
3.50 D
4.00 D }4
450 D
5.00 D Fs
5.50 D
6.00 D 6.00 R NN ... L 6
End of Borehole at 6.00 m r
L7
Le
Lo
Type Results |
Remarks: Fine roots noted to 4.00m bgl.
No groundwater encountered.




DYNAMIC PROBING Probe No  DP1
Client ~ Guy Shani c/o Croft Structural Engineers Sheet 1 of 1
Site 156 Goldhurst Terrace Project No GWPR910
E - N - Level - Date 24/04/2014 | Logged by SUIM
Depth Readings Diagram (N100 Values) Torque
(m) Blows/100mm 10 20 30 40 (Nm)
:L ) ! 0
101 . ]
] - ] ]
1 - 2
1 2 :"_'
] 'y :3
204 o s -2 4 —
] — 3 ]
1, 2 5 :Et
2 ]
] 2, ]
3072 , , o :g
] - 2 ]
1, 2]
17 2 e
] 2 5 :EE
404 3 2
] 3 H—
] _4 3 —
1., I S w4
e ., =
507 4 I
] =2 4 fi—
1., 4
S S
Y s —
] e :5:
1 e 5 R —
] - _6_
7.04 7 b
17 8 —
: 8 g  ——
ST  —
1 - 1 ¢
] - 13 LANINS
8.0+ 15 5 15 - 4
T e —,
1B e o T
] - 12 >
9.07 10 i >
] = » i —
111 2 E’
1T 12 24
] BT >
111 - ¢
E’OU!’ld o e Ld Fall Height 500 Cone Base Diameter 43
Water m!:gfgfnuégisd%ag{:ﬁggﬂdWatt "°‘ﬁ2mmer wt 50.00 Final Depth 10.00 AGS
Probe Type DPH Log Scale 1:50

HoleBASE 3.1 (BId 422.20) Standard Dynamic Probe Log v2 dated 27th Nov 03



APPENDIX C
Geotechnical Laboratory Test Results

GWPR910/GIR/May 2014 156 Goldhurst Terrace, South Hampstead, London NW6 3HP
Ground Investigation Report Guy Shani c/o Croft Structural Engineers Limited



Project Name: Goldhurst Terrace, London Samples Received: 07/05/2014 K4 SOILS
Project Started: 08/05/2014
Client: Ground and Water Ltd Testing Started: 16/05/2014
Project No: GWPR910 Our job/report no: 16641 Date Reported: 19/05/2014
Borehole | Sample | Depth Description Moisture | Liquid | Plastic | Plasticity | Passing Remarks
No: No: (m) content | Limit | Limit Index 0.425
(%) (%) (%) (%) mm (%)
Brown, orange and ocacsional grey slightly gravelly silty CLAY
Ws1 ) 1.50 (gravel is fm and angular) 30 62 26 36 98
Orange brown gravelly silty CLAY (gravel is fm and angular to
WS1 - 2.00 rounded) 23
Mauve brown, orange and blue grey silty CLAY with
Ws1 ) 2.50 occasional black carbonaceous deposits 31
Wws1 ) 3.00 Dark mauve brown and occasional blue grey and orange silty 30
CLAY
Brown and occasional blue grey silty CLAY with occasional
Ws1 ) 3.50 fine siltstone fragments 32 74 30 44 99
Brown slightly mottled blue grey silty CLAY with traces of
WSs1 - 4.50 selenite crystals 34 78 32 46 100
Brown, orange and grey slightly gravelly slightly sandy silty
Wws2 ) 1.50 CLAY (gravel is fm and sub-angular to angular) 25 59 25 34 90
Orange brown slightly gravelly slightly sandy silty CLAY
Wws2 ) 2.00 (gravel is fm and angular) 21 60 29 31 90
WS2 - 2.50 |Brown slightly mottled blue grey silty CLAY 30
WS2 - 3.00 [Brown slightly mottled blue grey silty CLAY 31
WS2 - 3.50 [Brown and occasional blue grey silty CLAY 34 75 32 43 100
Brown slightly mottled blue grey silty CLAY with traces of
WS2 - 4.00 selenite crystals 32 74 31 43 100
WS2 - 4.50 |[Brown slightly mottled blue grey silty CLAY 33

Summary of Test Results

TESTING

BS 1377 : Part 2 : Clause 5 : 1990 Determination of the plastic limit and plasticity index.
BS 1377 : Part 2 : Clause 3.2 : 1990 Determination of the moisture content by the oven-drying method.

EBS 1377 : Part 2 : Clause 4.4 : 1990 Determination of the liquid limit by the cone penetrometer method.

Checked and
Approved
Initials: K.P
Date: 19/05/2014

Test Report by K4 SOILS LABORATORY Unit 8 Olds Close Olds Approach Watford Herts WD18 9RU

Test Results relate only to the sample numbers shown above. Approved Signatories: K.Phaure (Tech.Mgr) J.Phaure (Lab.Mgr)

All samples connected with this report ,incl any on 'hold" will be stored and disposed off according to Company policy.Acopy of this policy is available on request.

MSF-11/R2]




K4 SOILS

Project Name: Goldhurst Terrace, London
Client: Ground and Water Ltd Project no: GWPR910
Our job no: 16641
Borehole Sample Depth Description pH Sulphate content
No: No: m (CID)
Wsi ) 150 Brown, orange and ocacsional grey slightly gravelly silty CLAY (gravel is fm and 76 0.07
angular)
WS2 - 2.00 |Orange brown slightly gravelly slightly sandy silty CLAY (gravel is fm and angular) 7.7 0.19
Summary of Test Results Checked and

Date Approved

19/05/2014 BS 1377 : Part 3 :Clause 5 : 1990 Initials : kp

Determination of sulphate content of soil and ground water : gravimetric method

Unit 8 Olds Close Olds Approach Watford Herts WD18 9RU




Francis Williams
Ground & Water Ltd
2 The Long Barn
Norton Farm
Selborne Road
Alton

Hampshire

GU34 3NB

mMCERTS IS

THE ENVIRONMENT AGENCY'S
MONITORING CERTIFICATION SCHEME

QTS Environmental Ltd
Unit 1

Rose Lane Industrial Estate
Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410

russell.jarvis@qtsenvironmental.com

QTS Environmental Report No: 14-21407

Site Reference:

Proiject / Job Ref:

Order No:

Sample Receipt Date:

Sample Scheduled Date:

Report Issue Number:

Reporting Date:

Authorised by:

Goldhurst Terrace, London

GWPR910

None Supplied

07/05/2014

07/05/2014

13/05/2014

Russell Jarvis & W

Director

On behalf of OTS Environmental Ltd

Authorised by:

Kevin Old
Director

R

On behalf of QTS Environmental Ltd

QTS Environmental Ltd - Registered in England No 06620874



QTS Environmental Ltd

‘ . Unit 1, Rose Lane Industrial Estate
Rose Lane
b ‘ Lenham Heath ‘
Maidstone UKAS
- Uk Kent ME17 2IN /77CERT, MRIN:

THE ENYIRONMENT AGENCY'S 4480

MONITORING CERTIFICATION SCHEME

Tel : 01622 850410

Soil Analysis Certificate

QTS Environmental Report No: 14-21407 Date Sampled 24/04/14

Ground & Water Ltd Time Sampled| None Supplied

Site Reference: Goldhurst Terrace, London TP / BH No Ws1

Project / Job Ref: GWPR910 Additional Refs|  None Supplied

Order No: None Supplied Depth (m) 4.00

Reporting Date: 13/05/2014 QTSE Sample No 102878
Determinand Unit RL] Accreditation

pH pH Units N/a| MCERTS 7.7

Total Sulphate as SO, mg/kg < 200 NONE 5341

W/S Sulphate as SO4 (2:1) g/l <0.01 MCERTS 1.50

Total Sulphur mg/kg < 200 NONE 1802

Ammonium as NH, mg/kg < 0.5 NONE 6.6

W/S Chloride (2:1) mg/kg <1 MCERTS 104

Water Soluble Nitrate (2:1) as NO3 mg/kg <3 MCERTS <3

W/S Magnesium g/l} < 0.0001 NONE 0.2490

Analytical results are expressed on a dry weight basis where samples are dried at less than 30°C
Analysis carried out on the dried sample is corrected for the stone content

Subcontracted analysis ©

QTS Environmental Ltd - Registered in England No 06620874 Page 2 of 4



QTS Environmental Ltd

. Unit 1, Rose Lane Industrial Estate
Rose Lane

Lenham Heath . '

Maidstone KA
Kent ME17 2IN MCERU 4480

Tel : 01622 850410 MONITORING CERTIFICATION SCHEME

1
X

N

b

Soil Analysis Certificate - Sample Descriptions

QTS Environmental Report No: 14-21407

Ground & Water Ltd

Site Reference: Goldhurst Terrace, London

Project / Job Ref: GWPR910

Order No: None Supplied

Reporting Date: 13/05/2014

. Moisture - s
TSE S le N TP / BH N Additi I Ref: Depth Sample Matrix Description
Q ample No / o dditional Refs epth (m) Content (%) P P
$ 102878 WS1 None Supplied 4.00 19]Light brown clay with chalk

Moisture content is part of procedure EOO3 & Is not an accredited test
Insufficient Sample s
Unsuitable Sample urs

$ samples exceeded recommended holding times

QTS Environmental Ltd - Registered in England No 06620874 Page 3 of 4



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

QTS Environmental Ltd

Maidstone UKAS

. 9 777CERT S MIRISIAS
Telfe_':)tlh;: ;' 78 ;;2 10 HONTORNG CERTRGHTON SOHEE 4480
Soil Analysis Certificate - Methodology & Miscellaneous Information
QTS Environmental Report No: 14-21407
Ground & Water Ltd
Site Reference: Goldhurst Terrace, London
Project / Job Ref: GWPR910
Order No: None Supplied
Reporting Date: 13/05/2014
Matrix | Analysed Determinand Brief Method Description Method
On No
Soil D Boron - Water Soluble|Determination of water soluble boron in soil by 2:1 hot water extract followed by ICP-OES E012
Soil AR BTEX]|Determination of BTEX by headspace GC-MS E001
Soil D Cations|Determination of cations in soil by aqua-regia digestion followed by ICP-OES E002
Soil D Chloride - Water Soluble (2:1)|Determination of chloride by extraction with water & analysed by ion chromatography E009
Soil AR Chromium - Hexavalent Deter.mlnanon of hgxavalent chromium .|n soil by extraction in water then by acidification, addition of E016
1.5 diphenylcarbazide followed by colorimetry
Soil AR Cyanide - Complex|Determination of complex cyanide by distillation followed by colorimetry E015
Soil AR Cyanide - Free|Determination of free cyanide by distillation followed by colorimetry E015
Soil AR Cyanide - Total|Determination of total cyanide by distillation followed by colorimetry E015
Soil D Cyclohexane Extractable Matter (CEM)|Gravimetrically determined through extraction with cyclohexane E011
Soil AR Diesel Range Organics (C10 - C24)|Determination of hexane/acetone extractable hydrocarbons by GC-FID E004
Soil AR Electrical Conductivity Determ|nat|_on of electrical conductivity by addition of saturated calcium sulphate followed by £022
electrometric measurement
Soil AR Electrical Conductivity|Determination of electrical conductivity by addition of water followed by electrometric measurement E023
Soil D Elemental Sulphur|Determination of elemental sulphur by solvent extraction followed by GC-MS E020
Soil AR EPH (C10 — C40)|Determination of acetone/hexane extractable hydrocarbons by GC-FID E004
Soil AR EPH Product ID|Determination of acetone/hexane extractable hydrocarbons by GC-FID E004
Soil AR EPH TEXAS|Determination of acetone/hexane extractable hydrocarbons by GC-FID E004
Soil D Fluoride - Water Soluble|Determination of Fluoride by extraction with water & analysed by ion chromatography E009
Soil D FOC (Fraction Organic Carbon) D.etermma_tlor? of fraction of organic carbon by oxidising with potassium dichromate followed by £010
titration with iron (11) sulphate
Soil D Loss on Ignition @ 4500C Ejer::e;g;manon of loss on ignition in soil by gravimetrically with the sample being ignited in a muffle E019
Soil D Magnesium - Water Soluble|Determination of water soluble magnesium by extraction with water followed by ICP-OES E025
Soil D Metals|Determination of metals by aqua-regia digestion followed by ICP-OES E002
Soil AR Mineral Oil (C10 - C40)|Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge| E004
Soil AR Moisture Content|Moisture content; determined gravimetrically E003
Soil D Nitrate - Water Soluble (2:1) |Determination of nitrate by extraction with water & analysed by ion chromatography E009
Soil D Organic Matter Determination of organic matter by oxidising with potassium dichromate followed by titration with iron E010
(1D sulphate
Soil AR PAH - Speciated (EPA 16) Determination of PAH_ compounds by extraction in acetone and hexane followed by GC-MS with the E005
use of surrogate and internal standards
Soil AR PCB - 7 Congeners|Determination of PCB by extraction with acetone and hexane followed by GC-MS E008
Soil D Petroleum Ether Extract (PEE) |Gravimetrically determined through extraction with petroleum ether E011
Soil AR pH|Determination of pH by addition of water followed by electrometric measurement E007
Soil AR Phenols - Total (monohydric) |Determination of phenols by distillation followed by colorimetry E021
Soil D Phosphate - Water Soluble (2:1)|Determination of phosphate by extraction with water & analysed by ion chromatography E009
Soil D Sulphate (as SO4) - Total|Determination of total sulphate by extraction with 10% HCI followed by ICP-OES E013
Soil D Sulphate (as SO4) - Water Soluble (2:1)]|Determination of sulphate by extraction with water & analysed by ion chromatography E009
Soil D Sulphate (as SO4) - Water Soluble (2:1)|Determination of water soluble sulphate by extraction with water followed by ICP-OES E014
Soil AR Sulphide|Determination of sulphide by distillation followed by colorimetry E018
Soil D Sulphur - Total|Determination of total sulphur by extraction with agua-regia followed by ICP-OES E024
Soil AR svoc 2§tillrrsmnat|on of semi-volatile organic compounds by extraction in acetone and hexane followed by £006
Soil AR Thiocyanate (as SCN) Detz_armlnaﬂon pf tt_1|ocyanate by extractlo_n in caustic soda followed by acidification followed by E017
addition of ferric nitrate followed by colorimetry
Soil D Toluene Extractable Matter (TEM)|Gravimetrically determined through extraction with toluene EO011
Soil D Total Organic Carbon (TOC) Determination of organic matter by oxidising with potassium dichromate followed by titration with iron £010
(1D sulphate
Soil AR TPH CWG|Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge] E004
Soil AR TPH LQM|Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge] E004
Soil AR VOCs|Determination of volatile organic compounds by headspace GC-MS E001
Soil AR VPH (C6 - C10)|Determination of hydrocarbons C6-C10 by headspace GC-MS E001
D Dried
AR As Received
QTS Environmental Ltd - Registered in England No 06620874 Page 4 of 4




APPENDIX D

Thames Sewer Flooding report



Sewer Flooding

History Enquiry

Thames Water Property Searches

Vastern Road

Search address supplied

Your reference

Our reference

Received date

Search date

156a

Goldhurst Terrace
London

NW6 3HP

PO 5857

SFH/SFH Standard/2014 2790315

12 June 2014

12 June 2014

Page 1 of 3

Thames
Water

Thames Water Utilities Ltd

Property Searches
PO Box 3189
Slough SL1 4WW

DX 151280 Slough 13

T 0118 925 1504

E searches@thameswater.co.uk

I www.thameswater-
propertysearches.co.uk

Registered in England and Wales
No. 2366661, Registered office
Clearwater Court, Vastern Road
Reading RG1 8DB



Sewer Flooding

History Enquiry

Search address supplied: 156a,Goldhurst Terrace,London,NW6 3HP

This search is recommended to check for any sewer flooding in a specific
address or area

TWUL, trading as Property Searches, are responsible in respect of the following:-
(i) any negligent or incorrect entry in the records searched;
(ii) any negligent or incorrect interpretation of the records searched,;

(iii) and any negligent or incorrect recording of that interpretation in the search
report

(iv) compensation payments

Page 2 of 3

Thames

Water
N\

~l—

Thames Water Utilities Ltd

Property Searches
PO Box 3189
Slough SL1 4WW

DX 151280 Slough 13

T 0118 925 1504

E searches@thameswater.co.uk

I www.thameswater-
propertysearches.co.uk

Registered in England and Wales
No. 2366661, Registered office
Clearwater Court, Vastern Road
Reading RG1 8DB



Sewer Flooding

History Enquiry

History of Sewer Flooding

Is the requested address or area at risk of flooding due to overloaded
public sewers?

The flooding records held by Thames Water indicate that there have been
no incidents of flooding in the requested area as a result of surcharging
public sewers.

For your guidance:

A sewer is “overloaded” when the flow from a storm is unable to pass
through it due to a permanent problem (e.qg. flat gradient, small diameter).
Flooding as a result of temporary problems such as blockages, siltation,
collapses and equipment or operational failures are excluded.

“Internal flooding” from public sewers is defined as flooding, which enters
a building or passes below a suspended floor. For reporting purposes,
buildings are restricted to those normally occupied and used for
residential, public, commercial, business or industrial purposes.

“At Risk” properties are those that the water company is required to
include in the Regulatory Register that is presented annually to the
Director General of Water Services. These are defined as properties that
have suffered, or are likely to suffer, internal flooding from public foul,
combined or surface water sewers due to overloading of the sewerage
system more frequently than the relevant reference period (either once or
twice in ten years) as determined by the Company’s reporting procedure.
Flooding as a result of storm events proven to be exceptional and beyond
the reference period of one in ten years are not included on the At Risk
Register.

Properties may be at risk of flooding but not included on the Register
where flooding incidents have not been reported to the Company.

Public Sewers are defined as those for which the Company holds
statutory responsibility under the Water Industry Act 1991.

It should be noted that flooding can occur from private sewers and drains
which are not the responsibility of the Company. This report excludes
flooding from private sewers and drains and the Company makes no
comment upon this matter.

For further information please contact Thames Water on Tel: 0845 9200
800 or website www.thameswater.co.uk

Page 3 of 3

Thames

Water
N

~l—

Thames Water Utilities Ltd

Property Searches
PO Box 3189
Slough SL1 4WW

DX 151280 Slough 13

T 0118 925 1504

E searches@thameswater.co.uk

I www.thameswater-
propertysearches.co.uk

Registered in England and Wales
No. 2366661, Registered office
Clearwater Court, Vastern Road
Reading RG1 8DB
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