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SUMMARY

INTRODUCTION

A ground investigation has been undertaken at The Garden House, Vale of Health, Hampstead, London,
NW3 1AN. A Site Location Plan is provided in Appendix A. The Ordnance Survey National Grid
reference for the centre of the site is 526530, 186430.

The scope of the investigation was to undertake a desk study and walkover survey, provide an
assessment of the peotechnical engineering properties of the ground and the extent of any soil
contamination on the site and undertake a contaminated land risk assessment based on the

Contaminated Land Exposure Assessment (CLEA) and Environment Agency R&D P20 guidelines.
Verbal instructions to undertake the investigation were received from the Clients Agent (INGealtéir).

To our knowledge the site has not been subject to a previous investigation.

SITE INFORMATION AND WALKOVER SURVEY

The site is accessed via a small covered alleyway between two residential terraced houses in the Vale of
Health, Hampstead. Once opened out the site is an irregular shape with maximum dimensions of 35
metres east to west and 25 metres north to south, having an approximate area of 1000m?.

The site slopes from west to east, towards one of the Hampstead Heath Ponds, which marks the eastemn
boundary of the site. The other boundarics of the site are all marked by residential housing and private
gardens.

On the site itself, a brick built residential housc occupies the eastern half and a heavily overgrown
garden covers the rest of the site. Levels across the site vary greatly and are retained by a number of
small brick walls and the house. The house is fed by mains electricity, gas and water, and there are no
fuel storage tanks at the site.

in the southwest comer of the main site is a small wooden shed, currently being used for storing garden
equipment and bicycles. Also in this corner, prior to carrying out the works was a small spring, that

appeared to be constantly flowing

GEOLOGY
Published Geology

Refercnce 1o published geological information on the area indicates that strata of the Claygate Member

of the London Clay Formation underlie the site.

¥

¥
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This is described in the published geological memoir as ‘a finely interbedded and finely laminated

sequence of clay, silt and fine grained sand with numcrous interbeds of planar and lenticular bedded

fine-grained, finely laminated sands up to | metre thick’.

PROPOSALS
it is proposed to demolish the existing building and redevelop lhe site to accommodate a detached

residential steel framed building with a 6m deep basement.

DESK STUDY AND BACKGROUND INFORMATION

General

A desk study review of the site and its history has been undertaken to establish the former land usage
and the potential for any historically derived sources of chemical contamination. A copy of the desk

study information is presented in Appendix C of this report.

t should be noted that the information provided in the desk study is obtained from independent third
party sources. It is provided in good faith, but no guarantec can be provided as to its accuracy. The
desk study information is not necessarily exhaustive and further information relevant to the site may be
available from other sources. The Client should make independent enquiries on information provided

in the desk study information that may impact on the proposed development.

The desk study comprises a review of the following consultations and information sources:-
1. Environment Agency (EA} '

2. English Nature

3. National Radon Protection Board (NRPB)

4. Centre for Ecology & Hydrology

5. British Geological Survey {BGS)

6. Contemporary Trade Directories

7. Historical Ordnance Survey maps

fnformation from the above referenced sources has been utilised to develop a conceptual model of the

site for use in the geotechnical appraisal and source-pathway-receptor risk assessment.

2 Poma) Hiaenaitl 1) Sapby sty (s



&E @ W WY W W W W W w

@Wﬁ@%@@@%%@.@%w@@@ww%-

w

Geotechuical -[L]- Consultants

History of the Site

The history of the site has been established by reviewing the historical Ordnance Survey maps of the

area, collected as part of the desk study information. This has established the following:-
1873-79

[t can be seen at this time that the site is located within the Vale of Health, which is an area of marsh
land to the north of Hampstead. The layout of the area is similar to the modern day layout, at this time,
with terraced buildings to the west and north of the site area and the Heath and ponds to the east and
south. The site is covered with ‘Grottoes’, which were small wooden enclosures designed for

recreational purposes.

1896

Further construction has occurred to the southwest of the site, but the site area still remains

undeveloped.
1931-54

The site area and its immediate environs remain unchanged until between 1896 and 1951, However,

between 1951 and 1954, the house seen during the fieldwork appears to have been constructed on site.
1999

No significant change is seen between 1954 and 1999 to the site area or its immediate environs,
Internet Research

[nformation about the site and immediate arca were gained from ‘www.british-history.ac.uk’, it

revealed the following;-

Inhabited from 1714 by a harness maker, Samuel Hatch, the area largely consisted of a low marshy
boggy area within the Hampstead Heath called Gangmoor. The first recorded inhabitant of the aren

lead to its first name, *Hatcheti’s Bottom”.

In 1777 the Hampstead Water Company carried oul extensive works o the area, enlarging several
ponds and generally draining the arca. Around this time the site and immediate arca were used for the
construction of several almshouses and the main industry in the area was laundry, with the larpest

collection of wash posts in the area,

Around the turn of the century the area began 1o become more devcloped and was first recorded as the

*Vale of Health® in 1801, The name being changed by a builder, John Rudd, who had built several

3 it et d Digted St Y
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]
villas on the site. Property development continued and by approximately 1850-1860 the layout of the
Vale was broadly similar to its layout today.

Surface Water

The nearest surface watercourse is the Hampstead pond that forms the eastern boundary of the site.

There is no River Quality Designation for this water course.
There are no current surface water abstraction licenses located within 1000m of the site.

Hydrogeology

Information obtained from the Environment Agency indicates that the site is located on a Minor

Aquifer (Claygate Member).

There are no current groundwater abstraction licenses located within 1000m of the site.

The site does not appear to lie within a Source Protection Zone.

There have been no recorded poliution incidents to controlled waters within 500m of the site.
Landfill, Waste Treatment and Industrial Usage Sites

Reference to records from the B.G.S, The Environment Agency and the local authority indicates that

there are no waste transfer, landfill or scrapyard site within 2000 metres from the site area.
‘There have been no applications for Integrated Pollution Control Licenses within 2000m of the site.
There are no trade directory entries that have been found within 500 metres of the site.

Potentially Sensitive Land Uses

There is a Site of Special Scientific Interest between 500 metres and 1000 metres of the site. It is é

considered unlikely that this will effect the proposed work.
Radon Gas

Reference to information obtained from the NRPB indicates that the site lies within an area where <1%
of homes cxceed the domestic trigger level of 200 Bg/m’. The BGS recommends that radon protection

measures are not necessary.
Conceptual Model

A preliminary risk assessment has been carried out using the source-pathway-receptor principle. As
such, potential sources of contamination and potential receptors have been assessed using the
Contaminated Land Exposure Assessment (CLEA) Guidelines. The fact that a pathway must exist

hetween a potential source and potential receptor for there to be a risk, has becn taken into accound,
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The results of the desk study and walkover indicate that there are no potential point sources of
contamination on the site and there does not appear to have been any in the past. As such, there is
unlikely to be a significant poliutant linkage. However, Made Ground is likely to occur on the site and

this should be tested as it may contain contaminants, given the long human history of the site.

EXPLORATION AND TESTING
General

A total of ninc exploratory holes were formed at the site, inclusive of two cable percussion boreholes
using a cut down drilling rig and seven hand auger borcholes between the 30" August and 28°

September 2005.
Sampling Strategy

The positions of the exploratory holes were selected by Listers Geotechnical Consultants to provide a
wide coverage of information on the site area itself. As the desk study and walkover survey had not
indicated any point sources of potential contamination the exploratory holes were non-targeted and
spread across the site to provide the maximum geotechnical and geoenvironmental information. The
position of all exploratory holes undertaken at the site as part of this investigation can be seen on the

Exploratory Hole Location Plan included in Appendix A.

Methodology

Boreholes BH | to 2 were drilled utilising a modular cut-down cable percussion rig, at a diameter of
150mm, to a maximum depth of 12.50m bgl. Metal casing was extended to a maximum depth of
12.00m bgl, to aveid the collapse of the loose deposits within the boreholes. Disturbed samples were
collected at regular intervals throughout the borehole for future laboratory inspection and testing.
Standard Penetration Tests and undisturbed tube samples were taken at one metre intervals down to the
base of the hole. The borcholes were unable to be extended below 12.50m due to the presence of

groundwater at depth necessitating installation of additional casing.

On completion of the boring, both boreholes were utilised for the installation of a S0mm diameter
slotted uPVC standpipe from six metres below ground borehole to within 2.0m bgl. From 2.0m bgl to
ground a plain pipe was added. The slotted section of the standpipe was surrounded with pea gravel,
while expansive bentonite clay was added round the plain pipe and below the slotted section to seal the
borehole. The standpipe was finished with a stopcock cover thal was then conereted flush with ground

level,
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Hand Augers | to 5 were put down using a Dutch portable hand auger to a maximum depth of 1.20m
below existing ground level. The SSmm diameter auger was rotated and pushed down into the soil by

means of a T-handle to obtain selected disturbed soil samples at regular intervals,

Engineering conclusions given in this report are based on data obtained from these sources but it should
be noted that variations, which affect these conclusions, may occur between and beyond the test

locations. Also water levels may vary with time.

GROUND CONDITIONS

The site and laboratory test work reveals that the general succession of strata can be represented by

Made Ground or and Alluvium overlying strata of the Claygale Member. It may bc summarised as

follows:

Made Ground - encountered in BH's | and 2 from ground level to depth of between 0.10m
bgl and 1.00m bgl. It consisted of concrete over hrick cobbles near the
existing house and dark brown Topsoeil over soft brown clay with brick

fragments in the garden area.

Allavium - strata considered to be Alluvium was encountercd from beneath the Made
Ground in each borehole to depths ranging from 3.00m to 3.20m bgl. ltis
considered that these deposits are residues of marshy deposits that cxisted
in the area prior to the area being drained by the Water Company in 1777
The strata consisted of very soft to firm brown very fine sandy clay with a

localised fetid odour

Classification tests on selected samples reveal moisture contents range
from 30 to 36 percent, while the liquid limit of the material ranged from 31
to 32%. The liquid limit is the moisture conlent at which a plastic soil
starts behaving like a liquid. As can be seen the majority of samples in

this case were above the liquid limit and hence extremely weak.

One undrained triaxial compression test undertaken on an undisturbed

sample revealed a shear strength of 1 8kN/m?.
Loss on ignition tests revealed an organic content of approximately 4%.

Claygate Member - encountered in both cable percussion boreholes from beneath the Alluvial
Deposits and to the full depth of the investigation at 12.50m. 1t consisted

of soft to firm, becoming stiff with depth, brown finc sandy clay with
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many thin beds of fine sand and clayey silt. Groundwater was associated

with these sand beds.

Classification tests on selected samples reveal moisture contents range
from 24 to 36 percent, while the liquid limit of the material ranged from 31
to 55%. The liquid limit is the moisture content at which a plastic soii
starts behaving like a liquid. As can be seen, in certain beds with a higher

silt content, the samples were often above the liquid limit.

Undrained triaxial compression tests undertaken on undisturbed samples

reveal shear strengths range from 29kN/m? to 132kN/m?.

‘N’ values derived from standard penetration tests in the boreholes range

from 7 to 21, generally increasing with depth.
Sulphate and pH Tests

Soluble sulphate tests carried out on samples recovered from the exploratory holes recorded values

ranging from 0.02g/l to 0.557g/1, in conjunction with pl1 values ranging from 6.4 to 7.8.

GROUNDWATER

G.roundwaler was encountered in both cable percussion boreholes during the fieldwork; there were two
separate strikes in both boreholes. The first was recorded at 2.50m bgl in BH | and 2.80m bgl in BH 2,
each water strike rose up to between depths of 0.40m and 0.60m in twenty minutes. The second water
strike was recorded at 10.70m bgl in BH 1 and 9.60m bgl in BH 2, each water strike rose up to between

0.60m and 0.80m in twenty minutes,

Long term monitoring carried out as part of the project has revealed standing groundwater levels within
boreholes of between 0.38m bgl and 0.83m bgl. This means that the groundwater is likely to be
flowing in an casterly direction towards the pond and that groundwater is likely to be in direct hydraulic

continuity with this surface water course.

GROUND GAS

Ground gas monitering carried out as a part of this investigation has revealed oxypen levels of between
18.4% and 20.0% by volume, carbon dioxide levels of between 0.1% and 0.7% by volume, and
methane levels less than 0.1% by volume.
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GROUND CONTAMINATION

Gencral

Four soil and two groundwater samples collected on site during this investigation were tested for a
range of determinants. The suite of testing carried out on the samples was decided upon following
consultation of R&D Publication CLR 8, ‘Potential Coniaminants for the Assessment of Land’,
published in March 2002 as part of the Contaminated Land Exposure Assessment (CLEA), a joint
venture between the Department for Environment, Food and Rural Affairs (DEFRA) and the

Environment Agency.

The test suite carried out on four samples included a range of metals and inorganic substances,
speciated Polyaromatic Hydrocarbons (PAH), Benzene, Toluene, Ethylbenzene and Xylene (BTEX),

speciated Total Petroleum Hydrocarbons (TPH), with diesel and gasoline range determination.

The soil samples were tested using a solution obtained from immersion in aqua-regia, giving ‘Total’

values.
The results of the tests from this investigation are included in Appendix B.

Currently in the UK, no statutory limits exist for the presence of contaminants in soils or groundwater.
Therefore, below is a summary of the results of the soil samples tested compared primarily to the Soil
Guideline Values (SGV's) set out in CLEA R&D Publications CLR 10 SGV | to 10, published in
March 2002 by DEFRA and the EA.

These SGV's are baseline ground contamination standards calculated using a probabilistic ‘Monte
Carlo-type’ exposure mode!, designed in conjunction with DEFRA and the EA, based on a science-
based huwman-health risk assessiment procedure. The SGV's are based on proposed final land use of the

site, in this case the SGV’s for ‘Residential with plant uptake’ have been used.

Where SGV's are not available the Scotland and Northern ireland Forum For Environmental Research
model (SNIFFER) has been used to derive site specific assessment eriteria {SSAC) using data sourced
from available TOX reports, published by DEFRA, The Total Petroicum lHydrocarbon Waorking Group
(TPHWG) literature and toxicological and physical data obtained from a US EPA website
(http://risk.|sd.ornl.govicai-bin/tox/TOX_select?select=nrad). Where appropriate, data has been

converted for use within the UK .

The site is located on a Minor aquifer, supplying basc-flow to the Hampstead Ponds. Accordingly the
leachate test results have been compared 1o the Unvironmental Quality Standards (EQS) as set out in

the 13C Dangerous Substances Directive (76/464/EEC).
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Resulis of Total Soil Tests

Of all the determinants tested a number recorded values slightly higher than their relevant

entvironmental standard value.

The following contaminants were recorded above their relevant environmental standard value on this
site:-

Arsenic

Of the four samples tested, the values obtained ranged from <2mg/kg to 24mg/kg. The one sample with
an elevated arsenic result was BH 2 @0.50m. The relevant SGV for arsenic has been set at 20mg/kg.

Lead

OF the four samples tested, the values obtained ranged from |1mg/kg to 830mg/kg. The one sample

with an clevated lead result was BH 2 @0.50m. The relevant SGV for arsenic has been set at
450mg/kg.

Paolyaromatic Hydrocarbons (PAH's)

Of the four samples tested, one exploratory hole (BH 2) recorded one sample from it with an elevated

PAH value.

N.o CLEA SGV exists for Total PAI1’s, although two PAH’s have had toxicological data pubtish;:d,
these are Benzo(a)pyrene and Naphthalene. Using this toxicological data, published by DEFRA, in
conjunction with physio-chemical data from the above mentioned sources, a Site Specific Assessment
Criterion (SSAC) for Benzo[a]pyrene (the most toxic of all PAH’s) of 1.5mg/kg has been established
for this site, with direct soil ingestion being the pathway of concern. A SSAC for Naphthalene has
been calculated at 44mpfkg. As such, an approximale SSAC for Total PAH would be in the order of
67mg/kg, based on an arithmetic calculation of the number of chemicals within the PAH suite (15 No.);

the SSAC of the most toxic, B(a)P, as above plus the SSAC for Naphthalene,

Total PAH results were recorded between <2mg/kg and 88mp/kp; benzo(a)pyrene was recorded
between <0.1mg/kg and 8. Img/kp. The one sumple with an clevated PAH result was BH 2 @0.50m

Resuits of Groondwater Tests

Of the two samples tested no determinants were encountered above their relevant CU Environmental

Quality Standard.
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ENVIRONMENTAL RISK ASSESSMENT

The following qualitative risk assessment has been carried out using the source-pathway-receptor
principle. As such, potential sources of contamination have been assessed using the CLEA and R&D
P20 Guidelines. The fact that a pathway must exist between a potential source and potential receptor

for there to be a risk, has been taken into account. The potential human receptors evaluated for their

individual risk are:-

i. End users of site (residents, workers)
2. Construction workers

3. Surrounding properties

4 Controlled Waters (Groundwater and Hampstead Ponds)

Generat

The results of the contamination testing have revealed slightly elevated levels of Lead, Arsenic and
PAH's in one sample taken from cable percussion borehole BH 2, the results from the garden arca and

other cable percussion borehole were all below published SGV and other relevant environmental

standards,

The soil from BH 2 is to be removed as part of the proposed development. Waste Acceptance Criteria
Testing has been carried out and is discussed latter. As the resulis of the desk study and walkover
survey had indicated that no potential pollution sources exist at the site and the results of the chemical
laboratory testing had verified these conclusions in the garden area of the site; it is considered that there

is no elevated risk to any of the above recognised human health receptors from the proposed

development.

In addition, as both of the groundwater samples have indicated that the chemical concentrations within
the groundwater below the site are below EU EQS’s, and indeed UK Drinking Water Standards, it is

considered that neither ol the above recognised Controlled Water receptors are at any clevated risk.

Any finalised remedial measures will need to be approved by the relevant lacal authorities
(Environment Agency, Environmental Health) prior to development. These should be accompanied

with a copy of this report and any subsequent investigation reports.

GAS PROTECTION

On the basis of the gas monitoring results collected to date it is considercd that there is no need for

special precautions to protect the buildings Irom the ingress of methane or varbon dioxide.
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Reference to BR 211 'Radon protection measures for new dwellings' indicates the site is within an area
where the property is at no risk from emissions of radon. As such, no basic radon protection neasures

are required.
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GEOTECHNICAL ENGINEERING CONCLUSIONS

GROUND CONDITIONS

The ground encountered within the cable percussion boreholes was highly saturated. Reference to the
laboratory testing indicates many samples taken from the Alluvium had liguidity indices above one.
This means that the moisture content of the soil was above the liquid limit; the liquid limit of a soil is

the moisture content where the soil starts to behave like a liquid (as oppose to a plastic solid).

The general soil profile across the site was found to comprise a thin layer of Made Ground or Topsoil
over what was described as Alluvia! Deposits. These ‘Alluvial Deposits’ are believed to be the residual
sediments left by the marshy ground drained in 1777. They consisted of very soft to firm brown sandy

clay with a localised fetid odour. These strata extended to a depth of approximately 3.00m bgl.

Beneath the ‘Alluvial Deposits’ strata recognised as belonging to the Claygate Member, were
encountered. They consisted of soft to firm and stiffer sandy clays with many beds of clayey silt and

fine sand.

Two groundwater strikes were encountered in each borehole. The first was encountered at a depth of
between 2.50m bgl and 2.80m bgl, rising up to 1.90m and 2.40m respectively and being sealed off at
5.80m and 5.90m bgl respectively. The second strike was encountered at between 9.60m and 10.70m
bpl respectively and was not sealed off in either borehole as the casing could not be advanced deep

enough with the cut down rig.

This groundwater strike information would indicate that the soil from ground level down to
approximately 2.50m bgl (the first water strike} is largely cohesive, and so less permeable. Then from
approximately 2.50m bgl to 5.80m bgl (where the first strike was sealed off) the ground is interpreted
as being more granular, and so more permeable. From approximately 5.80m bgl down to between
9.60m and 10.70m, where no water strikes were recorded, there is another cohesive less permeable
layer. Then below that to the full depth of the investigation (12.50m bgl) is another more granular,

more permeable layer.

SITE EXCAVATION

Conventional hydraulic plant should be satisfactory for excavating foundation and service trenches

within the material encountered.

In line with recent 11SE guidelines, all excavations requiring personnel access should be adequately
supported o avoid the risk of collapse. Unsupported excavations are likely to be nnstable, given the

high water table and presence of the granular soils at the site.
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Shallow groundwater will be encountered with any excavation put down at the site and it is proposed to
construct a cofferdam using hard-soft secant piles around the extent of the proposed basement. The
proposed dimensions of the basement excavation are approximately 19 metres by 19 mctres in plan by 6

metres deep.

FOUNDATION SOLUTIONS
Pile Foundations

Conventional shallow foundations are not considered viable at this site due to the high water table,

proposed basement structure and low shear strength of the soil.

A pile design data sheet is included in the Appendix. The ullimate shafl friction has been calculated for
both the Alluvial Deposits and Claygate Member strata using lower bound shear strength values and the
end bearing has been calculated using the result of the triaxial test carried out within these strata. As a
guide Lo use of the table, a 12m long, 450mm diameter, cast in sity bored pile would have a safe

working load of the order of approximately 210kN. This incorporates an overall factor ol safety of' 2.5.

Higher loads will be possible if the London Clay is founded upon. It was not possible to drill deep
enough to encountered the London Clay strata during the fieldwork, due to the poor ground conditions
and limited size of the exploratory equipment possible. The Claygate Member strata are estimated .to

be approximately 20-30 metres deep in this area.

A specialist piling contractor should be consulted as to the efficiency and suitability of piles installed
using their particular systems in these ground and site conditions, and also their environmental impact

with regard to the proximity of surface water courses and residential development.

BASEMENT AND RETAINING WALL DESIGN

[t is proposed to construct a double storey basement below the proposed building, with approximate
dimensions of 19m x [9m x 6m in depth. Al the time of writing this report it was proposed (o construct
a cofferdam around the basement excavation using a hard-soft sccant piled wall, strutted at 2m

intervals, These factors should be taken into account:-
Retaining Wall Design Parameters

For the design of both temporary and permanent retaining structures at the sides of the basement
proundwater should be assumed to be at ground surface and the following design parameters should be

used:-
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Made Ground and Alluvial Deposits Claygate Member
C 10kN/m’ 10kN/m’
&' 16° 16°
e, 30kN/m* 50kN/m?
b 20kN/m’ ‘ 20KkN/m’

Basement Heave

Assuming an empirically derived M, value of 0.03 Sm*/MN within the London Clay, a 19m x 19m x 6m
deep nominal basement volume, a bulk density of 20kN/m® within the Alluvial Deposits and no effect
below 10m bgl, total {ree heave within the centre of the excavation is expected 1o be less than 40mm.

‘This calculation does not take the load imposed by the proposed structure into account,

The heave is due to the release of approximately 120kN/m? overburden pressure derived from the soil
at 6.00m bg!, from the weight of the excavated soil. Should this pressure be replaced by the weight of

the proposed building, no resultant heave should take place.

*Piping’ or ‘Boiling’

‘Boiling’ of the base of an excavation only generally takes place in silts and fine sands. In this instance
the base of the excavation is to be constructed within a cohesive soil of low permeability, between
5.80m and 9.60m depth, therefore boiling is unlikely to take place. A preliminary calculation has been
carried out to establish the Factor of Safety against boiling of the soil at the base of the excavation.

This has been calculated as 3.8 against the occurrence of boiling.

Overail Stability of Strutted Excavations

Using the equation by Bjerrum and Eide the overall factor of safety of the proposed excavation (19m x
{9m x 6m) against bottom heave has been calculated at 2.7, assuming no surface surcharge; and a
Factor of Safety of 1.9, assuming 50kN/m? surface surcharge. This is assuming an undrained shear

strength of S0kN/m? in the soils at the base of the secant pile wail.

I an undrained shear strength of 30kN/m’ is assumed a FoS apainst bottom heave of 1.625 is
calculated, assuming no surface surcharge; and a Factor of Safety of 1.14, assuming SOkN/m’ surface
surcharge. The undrained shear strength within the clays at the base of the proposed pile wall have

been recorded between 30kN/m’ and [ 30kN/m?, with the average figure being 60kN/m?.

A better estimation of the surcharge loadings at the edpe of the excavation should be carricd out, as 1f
bottom heave took place catastrophic settlement would take place at the cdges ol the excavation,

affecting the existing buildings in the area.
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Settlement of Adjacent Structures

When excavating a basement, loss of lateral support to the adjacent soil {along with other factors, as
explained above) will lead to seftlement of the ground surrounding that excavation. Significant
settlement is generally assumed to take place within a line marked by a slope of 1 (horizontal) and 2
(vertical) {or 64°) from the base of the excavation. Tomlinson (2001} estimates this settlement to be in
the region of 0.30% of the depth of the excavation in soft normally consolidated clays (18mm in this
case). As such it is recommended thal existing foundations within a zone of influence of approzimately
2.92 metres from the edge of the excavation (assuming a final basement depth of 6.00m bgl) be
supported by underpinning.

It is recommended; given the sensitivity of the surrounding buildings and ground conditions; that static
monitoring points are set up around the excavation to monitoring any ground movements that takes

during the sitework.
Disposal of Waste Material
The excavation of a basement will produce a considerable amount of waste soil.

After July 16™ 2005, the implementation of the next stage of the Landfill Directive means that landfill
operators will require Waste Acceptance Criteria (WAC) testing to classify any waste. WAC testing
has been carried out on two representative samples of the strata to be disposed of, collected from site.
The laboratory testing results are presented in Appendix B. Analytical results relevant to the materials
being disposed of should be provided to landfill operators to confirm whether it meets their license

agreements and to confirm tipping costs.

Waste [rom the site may be classified as ‘inert’ waste and may therefore be deposited at an inert landfill

site. This should be confirmed by the relevant landfill.

SUBSURFACE CONCRETE

With respect 1o BRE Special Digest | ‘Concrete in Aggressive Ground® {2005), chemical tests on
selected soil samples have recorded maximum soluble sulphate concentrations ranging from 0.02¢/l to

0.557g/1, total sulphate (50s). The pH values ranging from 6.4 to 7.8. This would vorrespond (o a
Design Sulphate Class of DS-2.

In terms of BRE Digest 1 ‘Concrete in Aggressive Ground’ (2005} the former land usc on the site

means that it should be considered as natural land.

The groundwater beneath the site should be considered us mobile.
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The chemical test results should be assessed in accord with BRE Digest | and appropriate action taken
for any ncw sub-surface concrete requirements. Reference to this document indicates that these results
correspond to AC-2 class (ACEC) ‘Appressive Chemical Environment for Concrete® in the ground.
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1.0 SOIL/ROCK SYMBOLS

1.1 Soils
N,
Made Ground
YN X X X X X
& /7 Topsoil KX X X ]
T T ———
5730 —
N2 OO goulders and Cobbles R
4’. ¢ * v° » * 4 a\l(t, \\-\!(I, .\'\E(/,
¢ ‘o R ﬂa 4 Gravel b e e o
[.2 Rocks, Sedimentary
I {l li KX XXXKXNX
|J I; ll KX XX XXX
Chalk XX RXXKNX
[
] [ l L.imestone
OODO00 \WAVAYAVAVA
Q0000 Conglomerate JAVAVAVAY
- Coal bt

Sand

Silt

Clay

Peat

Siltstone

Mudstone

Brecein

Sandstone

Date
September 2005

SOIL/ROCK SYMBOLS

Report MNo.
05.08.011
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»
® LOCATION: The Garden House HAND AUGER HA1
Vale of Health, Hampstead Heath Date of Excavation: 28/09/2005
T | . - . o !
Strata Change Samples s | Water
N e Ty Test o Lewed
B Description of Strala Legend Depth | Depth | Depik | Tvpe ! ’E o
- ~m - 1
] S — :
. 0.00 !
B MADE GROUND i
) Dark brown TOPSOIL with occasional ine lo medium . i
gravel and rootiet o.13
E MADE GROUND e -
Very soft light brown slightly sandy slightly sitty CLAY
;3 with occasional sub-rounded angular gravel of fiinl by
: and back and oceasional rools I
_:s;,%. -
. i - 6.50 | 050 o
@ ALLUVIUM i i
Very soft light brown skghlty sandy shightly silty CLAY . .60 ; !
;@ with pecasional sub-rounded angular finl gravet / : i
and rootiel s 0.70 .70 o
ALLUVIUM N _ :
53 Very 508t brown very sandy silty CLAY wilh many Y
Yrenses of grey sand and fine Jo medium oravel ___
Hang auger lerminaled a1 0.70m
g |
?‘;, o 100 %
; - : |
¥ ! :
- i ;
22 ! |
— 1] : i
) - E E |
| |
@ ‘ ..... f i s
; . i ;
@ " i i !
A
53 - ? | f
: ! i ! i
- - ! i
W : i { ;
' e
pa i | : i t
D | ; ! ; ‘
3 7 Wauier Strike
) Borehote Dinmeter: 53mm he Water (Standing Level;
59 W Waler Sample
Remnrky: b Method of exeavation: Duteh portable hand auger, B Dotk Sﬂ‘_“l’i‘-'
s 2. Depth of visible roots: G.60m. D Smakt Disturbed Sample
3, Na groundwarer encountered, v Vane Test
P Penetramuter Tost
B i Muxe Panctrometer
CIR CBR Sample
B . S L VE L Under Poundations
o 5 HAND AUGER LOG Reporn v
2 September 2005 ' ’ 05.08.0}1
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=
LOCATION: The Garden House HAND AUGER HAZ
Vatle of Health, Hampstead Heath Date of Excavation: 28/09/2003
Strata (.hangc Samples insite | Water
o . . | | Test Luevel
Description of Strata Legend Depth | Depth | Depth | Type -
-m 1% -m
000
TOPSOIL
Brown Topsolt with occasional rootel and - .10
\sub-rounded graved
MADE GROUND B i
Soft brown motiled grey slightly sandy slightly silty
CLAY with occasional rootlet, fine o medium gravel i
and rad brick b i
N :
n 0.50 p |
-a10.60m encountered ieeroot ] . 2 ¢.60
Hard auger terminaied ai 0.60m
Dry
- !
- 160 l
]
- ! !
i ;
- !
|
e l
! |
B | ! |
- i i i
i i
- | | |
; ! '
! {
L ! i ;
[ s i ‘
- | |
I ! | i
_ o Lo e
v Water Strike
Borchole Pameter: 33mm x Water (Standing Level)
W Water Sample
Remarhs: 1, Muthod of escavation: Dutch portable hand auger. B Bulk Sample
2. Bepth ol visible roots: 0.60m. D Small Disturhed Sample
3. Nao grosndwater sneountercd. v Vane Test
P Penctromeier Test
vl Mexe Penetromuler
CBiR CBR Sampie
o A Under Founditions
Date Report Mo,
) HAND AUGER LOG
September 2005

03.08.041
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LOCATION:  The Garden House HAND AUGER HA3
Vale of Health, Hampstcad Heath Date of Excavation: 2810972003
Strata Change amples oo
d &t Samples Insitu | Water
Description of Shta 1 Test Lvel
csertp e Legend Oepth | Depth | Depth § Tvpe ! .
- - -m !
T, i U S,
a0
TOPSOIL T {
Brawn Topsoll wilh occasiona! fine 1o medium gravel 00 i
sand roolet '
MADE GROUND 3 i
Very soft black/brown slighlly sandy siighily sity 1 ‘
CLAY wath occasionat fine lo medium gravel and 030 ! ;
Jogtiet : ! i
ALLUVIUM | l
Soft brown/gray very sandy CLAY with cccasional
sub-rounded and angular gravel and rooliet
@50 D
- 0.60 !
ALLUVIUM {
Very soft ahive grey very sandy CLAY wiln
accasional fing to medium grave) } 5
-
w | e
L
o
; [
. - £.20 l I
Hand auger lermminated at 1.20m i '
- ‘3 ! !
B | | |
i : ;
- I i
. i i ! ‘
i '
. |
- ; | ;
| ! ; .
H i ! 1 ' f
e — . S . i . SIS SRR O
Water Strike

Borehaly Dinmeter: 33mm Water (Slanding Level
W Water Sumple
Remaeks: 1, Method ol excavinion: Duteh portable hand auger, B Bulk Sample
2. Dupihof visible rools: .80m. D Senaell Disuarbed Sample
3. No groundwader encouniered, v Vane Test
P Penairometer Test
[ Mene femctromeler
COR CHR Smnple
L Lader Foundations
Date ND FR LOG Report Na.
n
September 2005 HA AUG L 05.08.014
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LOCATION: The Garden House HAND AUGER HA4
Vale of Health, Hampstead Heath Pate of Excavation: 28/09/2005
Strata Change Samples Insiu | Water
- . Test Level
Description of Sirata Lepend Depth | Depth ; Depth 3 Twpe ™
-m -m Rl
- 1000

TOPSOIL. SN 005

\Brown TOPSOIL with occasional rgotiat / 9L
MADE GROUND
Solt hrown slightly sandy slightly sily CLAY with _ 020 i
occasional rooliel, red brick and fine to medium - Rl
gravel !

ALLUVIUM B
Very soft orangefrown CLAY with occasional
sub-roundad and angular grave! and rooliet -
» 0.50 D T
— ] 0.70 .

e o s i g e ke T B e e it ISR AR ARACY, - !
ALLUVIUM K_.__-_".aé__ Dry
Viery soft grayfbrown very sandy and very gilty et el I
CLAY X

e R .
o |
-5 | 100 to 10 -‘
Rt o dar il
z——f%" - Lo i
Hand auger lerminaled at 1.10m
I !
— ; 5
n é
! | |
A : i
| | | i ! :
i | > i
s i i .
R S
5 Water Strike
Bocchale Diamcter: 53mm Yy Water (Standing Level
W Water Sample
Remarks: [. Method af exeavation: Dutch portable hand auger, B Bulk Sample
2. Deplh ol visible roots: |, 10m. b Swmall Disturbed Sumple
3. No groundwater encountered, v Vane Test
s Pepetrometer Fest
M Mexe Penctromutes
CBR {BR Sample
et e e e e e MU Undar Poundations
pate % HAND AUGER LOG - Repenio
September 2005 ’ g 05.08.011
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LOCATION:  The Garden House HAND AUGER HAS
Vale of Health, Hampstead Heath Date of Excavation: 281052005
T i . |
5 C : St Lo
trata Change Samples insite 1 Waer
R oy ’ o Tuest Level
Description of Strata Logend Depth  § Depth | Depth | Type -
m -m -t ]
— 0.00
TORSOIL
TOPSOIL wilh occasional rooliel = 0.10
MADE GROUND
Very soft grey/brown slightly sandy shightly siity n i
CLAY with occasional fing to medium flinl and brick hd H ;
gravel o ! :
- H i
< S | |
Sl ! i Y
< L 0.50 D
. : . 060
ALLUVIUM P T
Very soft greyforown very silly stightly sandy CLAY NS
wilh oceasional sub-rounded grave! Dl 1
ESe i Dy
e o 100 .00 D l E
Hand auger terminaled at 1.00m P
b i
! |
~ ; i
i i j
| |
- | i
] : 1‘5
” ! i
; i
L | ]
| )
- : ! :
~ ! i ;
| - i i
| E i : ;
! N ; i I
et i e . et 1508 it e e e s Mml, b ! (N D
pY4 Water Strike
Burehiole Binmeter: Tamm hd Walter (Standing Level
iy Water Snimple H
Remarks: b, Muethod of excavarion: Duteh portable hund auger. 8 Buik Sample
2. Depthoof visible roots: Li0m. o Small Disturbed Sample
3. Groundwater encountered at 0.90m, v Vane Test
I Penetrameter ot
M Mexe Penctromater
L3R CH1IR Sample
e e e Under Poundatons
Date HAND AUGER LOG Repon Na.
September 2005 05.08.011
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LOCATION: The Garden House
Vale of Health, Hampstead Heath

BOREHOLE NO. BHI

Date of Boring: 3G/08/2003
Strata Change Samples sprert | Warer
- MValee [ Level
Description of Strala Legend Depth | Depth | Depth | Type | renciromrer o
{Thichness)
-m - -m
— 0.00
MADE GROUND e 01 010 D
Congrele P
ALLUVIUM =100 1.00 u (3.0}
Very soft 10 soR brown very fing sandy CLAY = {2 40 145 n
E___‘ 200 2.00 th (i ;_!
= 250 245 D v
= 2.50 )
ALLUVIUM -
Loose brown clayey SAND e ] 3.00 300 8 ’
\_- grousdwater enlry at 2.50m, sealed a1 5.60m e e = 3.45 o
CLAYGATE MEMBER Puads tundilc =
Soh fo firrn laminated brown fine sandy CLAY with ma{R—" -y~ £ 400 4.00 i 10
thin beds of fing sand and clayey silt : = 445 b
= 5.00 5.00 12
- 545 2
i 6.00 6.00 U {33)
= £.45 D
= 200 7.00 u (33)
o~ A5 3
=3 19.50)
= 500 800 | U (501
= 835 (3
= 000 900 u (34)
= 945 v
= 1000 10.00 (50 r
- firmy by 10.00m = 1045 " g B
- groundwater entry at 10.70m, not sealed = 100 11.00 B 21 —
= 1145 b
=20 3
= i
SV . - 12,56 1245 Do '
End of borehoie at 12.50 m = L : ;
Borehole Diameter;  150mm Ground Level:  0.00m 7 Water Strike
s N . . N b A ate o
Lining Tubes: to 11.00m Instrumentation:  Standpipe instalied to 5.00m Water {Standhng Level)
W Water Smnple
' B/ Balk/dar Sample
Chiselling: SPT  Standard Perctraton Tes)
<PT Cong Pesetraiion Test
Remarks: | P_L:Euihm[ of uxcavation: Cable ps':r‘cussi(m. o U :):Ji‘::::::fd‘{;::]"i
3. Grousdwiter struek at 2.50m rising (0 1.90m in 13 b Smail disturbed sanpbe
mins and again at 16.700 rising to 9.50m in 13 mins, e Ponetrmutes Test
3. Hand dug serviee pit, Ny of Blows shuwis in bracken
e ey —_— VO - B
Date | : Report No.
; :
Scptember 2005 | BOREHOLE LOG 05.08.011
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L]
LLOCATION: The Garden House BOREHOLE NO. shn
Vale of Health, Hampstead Heath Date of Boring: 02/09/2005
Strata Chan i :
A Change Samples sPrert | Water
R N N-Valye Levet
Pescription of Strata Legend Depth | Depth | gy Type | penevomerer | o
{ Thackness)
- -m -
. 0.00 )
MADE GROUND /, = 0.03 0.0 B
Concrele =
MADE GROUND =100 1.00 1.00 B 9
N\ Brick COBBLES = 143
ALLUVIUM =8 43 ]
Soft lo firm very wel brown very fine sandy CLAY .%.._ 200 20 2.00 8 9
= 245 b " 4
| = =
- groundwaler entry al 2.80m, sealed at 5.90m Fo 3.00 320 3.00 [ ¥
CLAYGATE MEMBER 7 = 3451 D
Firm laminated brown fine sandy CLAY with many thiny—- b=
beds of fine sand andclayey silt 3 = 400 j% [; i1
= 4.45 n
“Em 5.60 5.00 B 10
343 b
4 * - 6.00 u oo
~ becomung i 10 stiff by 6.00m _?_ f"__f“ﬁi:: ;““S 5_ 645 B
.'5:;:_5'.:“;7_-( 700 700 7wy (48}
R = 1830 743 )
B e EE
e ] s 5.00 U
ﬁ“"f.)é_‘“i\l_“ = 843 n
TR R R
3""__.““25.;‘ = 000 49.00 U (30) L 4
- becoming stiff by 9.00m Pt T I ; ‘M
ey B o 943 D
; ; m_.._x}_n =3 L'Q
- groundwaler sirike 31 £.60m, not sealed T,;*“-‘_;‘)'(‘“'f = _ 1000 10.00 a 14 ;‘?
BT T 10.43 D
e E
;__Z.._I_, :.im 14.00 1100 1 ; i3 §
e TE 2 11.50 1145 D '
End of borehote al 11.50 m a:m 12 00
r— ; ;
o !
, B0 ORI NS U B
Borehole Dirmeter:  150mm Ground Level:  0.00m vy Warer Stnke
. v ater 1S vl
Lining Tubes: to 12.00m lastrumentation:  Standpipe installed to 5.00m Water (Standing Level)
W Water Sarple
. B4 Rulk/lar Sample
Chiselling: SPT  Standird Penctennian st
CPT Cone Penciration Tesi
Remarks: 1. Method of excavation: Cable percussion. ¥ t:ﬂ,ﬁ\:::aﬁj;;l\:i\
2. Groundwater struck at 2.80m rising {0 2.40m in 13 ") Sunall Jrturbed sample
mins and again at 9.60m rising Lo 8.80m in 13 mins. P Penetromeier Tost
3 thand dug service pit. Mo of blews showa s bracieis
Date » ; Report Mo,
September 2605 BOREHOLE LOG . 05.08.01)
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TERMS OF APPOINTMENT:

INGealtoir, Consulting Structural Engineers, were instructed by MR Alex Vlachos to
prepamarepodmnoemingtheimplicaﬁmsofﬂnebmlgeobgymmepmposed
construction of a new house at ‘The Garden House', Vale of Health, London NW3.

The report has been requested by London Borough Planning Department, as a
condition of recommendation for statutory planning approval. -
The scope of this report will consider the strategy for forming the proposed house on
the site and the implications for the existing adjacent buildings, as a result of
substructure works and foundation works. The report will also contain an appendix
prepared by civil engineers Messers. RPS Design in respect of the effects new building
on the long-term hydrology in the vicinity.

The copyright of this report is retained by INGealtoir. The report may not be assigned
to a third party and may only be relied upon by the person instructing us.

GENERAL DESCRIPTION OF SITE:

The property is a backland site, approximately 1000m?2 area, accessed from the Vale
of Health, Hampstead Heath, London NW3.

The general topography of the sile is characterised by a slope down from west to east.
The eastem border of the site is formed by one of the ponds within Hampstead Heath.

The site is curently occupied by a two-storey house, built in the 1950s,
The northwest comer of the site forms an earth bank to the adjoining properties.
A terrace of eary 20% century houses, with fower ground floor levels adjoins the

weslem side of the property. The houses are approximately 4/5m from the boundary
wall. The brick wall forming the boundary is retaining approximately 1.80m of soit in the

adjoining gardens.
A block of low-rise flats adjoins the northern boundary of the site.
There no buikling structures on the southern side of the property.

A continual flow of water has been noled running across the south entrance passage to
site, suggesting a spring in this part of the site.
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SUMMARY OF GEOTECHNICAL INVESTIGATIVE WORKS:

A geotechnical survey has been camied out on the site. The survey comprised a
borehole investigation establishing the geological character of the subsoil and a suite
of tests assessing the contaminated land risk. These tests were caried out based on
the CLEA standards and Environment Agency R&D P20 guidefines.

The two deep boreholes on the site were sunk fo a depth of 12.0m. The limited access
to the site dictated that this was the maximum depth achievable using a stripped down

modular boring rig.

Standpipes have been installed in onder to monitor the levels of ground wates across
the site.

A report of the results of the testing, caried out by Listers Geotechnical Consultants
Ltd. is appended (Appendix 3).

Desk study established that the site was an area of marshiand, which was drained in
the late eighteenth century.

The borehole results support this information. The top 3.0m below ground level were
found to be composed up of an alluviallorganic deposit, characteristic of the residue of
drained marshland. ‘

Claygate Bedswemencounleredbebw&lsbvelandconﬁnuedtoﬂmebotlmﬁofme
borehole at 12.00m. ‘

Claygate Beds are characisrisad by layers of water bearing sands/silts between layers
of impervious clay.

The size of the sand/silt layers varies considerably across the area. The borehole
results appear fo suggest that a layer of sandy silt occurs roughly between 3.0 and
5.5m and again below 9.8m and 10.7m below ground level.

Water was encountered in both the sand/silt layers.

The absence of water in the intervening layer, between 5.5m and 9.7m suggests this
material is substantially cohesive in character.

The geological survey indicated that the Claygate Bed deposit lies on top of the
London Clay formation, which persisis to 70/80m below ground level. The London Clay
stratum was not encountered in the boreholes.

The contamination tests revealed shighlly elevaled levels of Lead, Arsenic and
hydrocarbons in borehole 2. This location of this borehole is in the area of the

basement. The results of tests on samples retrieved from the garden area
were all below published SGV and other relevant environmental criteria.
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4.10

PROPOSED BASEMENT STRUCTURAL SOLUTION:

The proposed works on the site involve construction of a single-family house. The
house incorporates a basement storey, which contains a 2.0m deep swimming pooi.
The basement is aranged on three levels.

The super structure of the house is conceived in the modemist style and is formed

from a series of rectangular volumes. The design incorporates receding facacdes,
often of an open glazed character, and a series of flat roofs.

The principal concem of the strategy for the design of the proposed basement is fo
ensure that the enabling works, facilitating excavation can be camied out safely with
minimal risk of damage to adjacent properties.

The geotechnical report highlights that the ground conditions, which can be assumed
to persist across the adjoining properties, are generally saturated. A high liquid limit
has been identified in the sand/silt layers of both the alluvial made ground and the
Claygafe fraction. This suggests that the subsoil beneath sumounding houses would be
sensitive to changes in moisture content, which could result in significant changes in

ihe shear strength properties of the soil.

The outline report, (Appendix 2) prepared by civil engineering consultants Messers.
RPS Design Ltd concludes that de-watering of the excavations in the Garden House
site could result in altering the established settlement characteristics of the adjacent

houses and in possible subsidence.

in order to avoid such an impasse, the most appropriate sirategy for retaining the
existing soil, while the area for the proposed basement is excavated, is to form an
impervious, enclosed cofferdam. The cofferdam wall would be constructed using
hard/saft secent piles. The continuous piled wall would be propped at the fop using an
RC ring beam and at an intermediate leve!, say between 2-3m below ground and at the
base of the excavation using the permanent works raft slab.

The excavation would proceed in stages with the first stage to the 2/3m level. The
second stage would be to formation levet, following instalfation of the intermediate level

of waling/propping.

The intermediate sltage of propping would be formed using a horizontal lattice
arrangement of proprietary of steel props and waling members.

The area of the basement woukd be excavated to the 6.0m formation level.
Considerations of removal of over burden and subsequent heave are addressed in the
conclusion section of the geolechnical report prepared by Listers GC Ltd. The
maximum estimated heave desived from the refease of 120kN/m2 of overburden
pressure is less than 40mm. This majority of this movement wouk! take place in the
period immediately foliowing excavation. The effects of the long-term heave would also
be ameliorated by the weight of the building.

The removal of overburden suggests that a safe bearing pressure of 120kN/m2 could
be assumed as a design parameter for the basement acting as a raft slab.
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Excavation for the basement will result in removal of lateral support to the adjacent
body of soil. The liquid character of the subsoil above the formation level of 6.0m
suggests that there is a significant risk of settlement of foundations to neighbouring
buildings within a 3.0m margin around the excavated area, It is recommended that any
building structure foundations within this band are underpinned as an enabling

measure.

The foundations strategy for the remainder of the house ouside the curtailage of the
raft would be a pile/ground beam arrangement. The piles woukt be bottomed at the
same level as the cofferdam wall piles.

The basement structural scheme and construction sequence is shown on INGealtoir
drg. 05060/sk/01 attached in Appendix 1.

CONCLUSIONS:

This report concludes that, based on the information contained in the geotechnical
report and the supporting comments prepared by civil engineers, Messers. RPS
Design, that the proposed construction of the new house on the site is feasible with
minimal risk of damage to adjoining properties and to the long-term hydrology in the
immediate vicinity. ‘

The geotechnical survey indicates that the subsoil conditions beneath the site are

made ground to 3.0m overlying Claygate Beds to 12.5m. The conditions are essentially
saturated. ‘

In order to minimise the risk of damage to adjoining houses, it is recommended that de-
walerting is not carried out as part of the construction process for the basement.

The recommended strategy involves the use of a watertight, enclosed cofferdam. This
avoids changes in the moisture content and allows the ground water to flow around the

buried construction.

Performance criteria for the design of the piles, forming the cofferdam, are presanted in
the geolechnical report. It is recommended however that test piles are carried out in
order to confirm the results of the geotechnical testing.

If it i found that it is not possible to safely ‘botlom out’ the coffer dam piles in the band
of cohesive materiaf between 5.8 and 9.6m below ground level, it will be necessary
the piles to continue down fo the level of the London Clay. ~

It is recommended that stalic monitoring points be set up around the excavation in
order to monitor resulting ground movements.

David J Warmen MIStructE CEng
INGealtoir

2157 October 2005.



APPENDIX 1:

Schematic Drawing Showing Basement Structural Scheme
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APPENDIX 2;

Outline report prepared by civil enginears Messers. RPS Design Ld. conceming the effects of the
proposed works on the long-term integrity of adjoining houses and the hydrology in the immediate

vicinity.
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Introduction

RPS Design was instructed to review the work carried out by Listers Geatechnical
Consultants and the proposals set out by Ingealtdir to provide a repoit on the impact of
the proposed new dwelling on the hydrogeology of the site itself and on the surrounding
area. :

Baseline Conditions

Reference to British Geological Survey Sheet 256 (North London) indicates that the
underlying geology is the London Clay Formation. At this Jocation the Claygate Member
of the London Clay Formation - comprising silt and fine grained sand - lies on top of the
{ ondon Clay itself.

The Claygate Member beneath the site extends ta a depth greater than the 12m achieved

by the drilling equipment accessible to the site. This comprises soft to firm and stiff sandy

clays with intervening beds of clayey silt and fine sand. Two water bearing strata were
identified at depths of approximately 2.5m and 10m depth. These strata are likely to
extend horizontally for many metres around the site.

The Claygate Member Is identified as a “minor aquifer” on the Environment Agency’s
Groundwater Vulnerability mapping. This Is 2 general dassification indicating an aquifer of
possible local Importance for agricutture or industry use. However, there are no current
water abstraction licences within tkm of the site and it does not lie within an
Environment Agency Source Protection Zone. : :

The monitoring of groundwater levels in the boreholes indicates that the flow s In an
easterly direction towards the pond and that the groundwater is likely to be In continuity
with this surface water feature.

Proposals

A basement some {9m in fength and between 8m and 11m in width providing for a
swimming pool, changing facilities and boiler room will be constructed to a maximum of
approximately 5.5m below existing ground level.

The iowest level of excavation falls below the shallower water bearing stratum identified
by the ground investigation and significantly abave the lower identified stratum,

impacts

The water bearing stratum at approximately 2.5m depth within the Claygate Member Is
waken into consideration in the design of the basement of the proposed new dwelling.
Dewatering the excavation by traditional methods would raise the potential of a significant
adverse impact on the surrounding propertles during the construction phase - partcularly
Heath Villas immediately to the west of the Garden House.

PS5 Dresign Ll Regevoresd in England Neo. 01579945
Carxurion Conry, 85 Mion Park, Abingdon. Oxdordshire Oxi44RY
A mesmber of the AFS Group plc



4.2

4.3

44

5.
5.1

5.2

Mw

8t Design

it is therefore proposed to sink a secant plled coffer dam which will be founded in the
impervious stratum of the Claygate Member beneath the water bearing stratum identified
at a depth of approximately 25m. The walls of the coffer dam will prevent Ingress of
groundwater laterally and the impervious base will prevent the ingress of groundwater
vertically. Construction phase impacts to the adjoining properties are therefore removed.

The instalation of the comcrete coffer dam through the groundwater will provide
potential for a short term adverse impact on it from washed out cement and fine
partictes. However, control of the concreting process will kzlance the anticipated
groundwater pressures to prevent this. Any washout that does occur will not impact
groundwater to a distance greater than one or two metres. Overall the impact on the
groundwater during the construction phase will be minor adverse and temporary.

The existing groundwater regime will be maintalned by the instalflation of the coffer dam
and groundwater flow towards the pond will not be interrupted.  The impact on the
groundwater, long term, Is therefore negligible.

Conclusions

The construction of a deep basement as part of the redevelopment of the Garden House
by way of providing a secant piled coffer dam will have negiigible impact on the
groundwater flows and quality both during the construction period and long term.

Maintenance of the existing groundwater regime provided by this proposal removes the
risk of any adverse impact to adjoining properties that might have occurred had traditional
dewatering technigues been proposed.- .
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APPENDIX 3:

Exiract from geotechnical a
Consultants Ltd.

nd contaminalion report prepared by Messers. Listers Geotechmical

CEE  APPENDIX



richardjackson

ireiigent engineering

APPENDIX E

Limitations

Report Title:  Garden House, Vale of Heath, Hampstead April 2012
Report Job no: 34891



richardjackson

intelligent engineering

Limitations

This report is based details of the scheme provided by the
Client.

This report has been prepared for the benefit of Mr A
Vlachos and its contents should not be relied upon by others
without the written authority of Richard Jackson Ltd. If any
unauthorised third party makes use of this report they do so at
their own risk and Richard Jackson Ltd owes them no duty of care
or skill.

All information provided by others is taken as being in good
faith as being accurate, but Richard Jackson Ltd cannot, and does
not, accept any liability for the detailed accuracy, errors or
omissions in such information.

Report Titte:  Garden House, Vale of Heath, Hampstead April 2012
Report Job no: 34891



