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Environment
LW\ Agency

Our ref: HNL/047809/JH
Your ref:
Date: 14 July 2015

Dear Janette Hunter

Enquiry regarding Redevelopment of THFC stadium

Thank you for your enguiry which was received on 16 June 2015 and subsequent
payment received on 14 July 2015

We respond to requests under the Freedom of Information Act 2000 and
Environmental Information Regulations 2004.

Please find attached a product 4 data set as requested.

Please contact the our local sustainable places team to discuss the possible issues
relating to source protection zones and vulnerability. Contact Jane Wilkin on 0203
263 8052

Please find attached a WFD spreadsheet of the current WFD status. | have also
attached a map of the WFD reference. This can be used at the attached website
Catchment Data Explorer which holds all our WFD data which is freely available.

The geology beneath the site is CLAY, SILT AND SAND with drift deposits of SAND
AND GRAVEL / CLAY AND SILT (see attached map). If you require information on
the depths of the geology layers, please visit the British Geological Survey's
borehole records at http.//www bgs ac uk/data/boreholescans/home _html

Please find attached a map and spreadsheet of abstractions and discharges within
Tkm of the location Grid Ref: 534107, 191404

Under the Water Act 2003, abstractions equal to or less than 20 cubic metres per
day were deregulated as of 1 April 2005. We do not hold records of current
abstractions which are below this threshold value. We only hold information on
abstractions that were below the threshold before 1 Apnl 2005.

We advise you to visit Bntish Geological Survey's website
http-/f'www _bas_ac uk/data/boreholescans/home html for details of all known
boreholes and wells.

For details of deregulated surface water abstractions, we recommend you carry out

your own survey of any watercourses within the area of interest.
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| have attached our Standard Notice which explains the pemmitted use of this
information.

Please get in touch if you have any further queries or contact us within two months if
you'd like us to review the information we have sent.

We would be really grateful if you could spare five minutes to help us improve our
service. Please click on the link below and fill in our survey — we use every piece of
feedback we receive:

hitp//www smartsurvey co uk/s/EnvironmentAgencyCustomerSurvey/

Yours sincerely
B Pt
<

Customers and Engagement Officer

Direct dial 01707 632468

Direct fax 01707 632610

Direct email HNLenquiries@environment-agency.gov.uk
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Information warning

We (The Environment Agency) do not promise that the Information supplied to You will always be accurate,
free from viruses and other malicious or damaging code (if electronic), complete or up to date or that the
Information will provide any particular facilities or functions or be suitable for any particular purpose. You
must ensure that the Information meets your needs and are entirely responsible for the consequences of
using the Information. Please also note any specific information warning or guidance supplied to you.

Permitted use

« The Information is protected by intellectual property rights and whilst you have certain statutory rights
which include the right to read the Information, you are granted no additional use rights whatsoever
unless you agree to the licence set out below.

» Commercial use of anything except EA OpenData is subject to payment of a £50 licence fee (+VAT) for
each person seeking the benefit of the licence, except for use as an Environment Agency contractor or
for approved media use.

» To activate this licence you do not need to contact us (unless you need to pay us a Commercial licence
fee) but if you make any use in excess of your statutory rights you are deemed to accept the terms
below.

Licence

We grant you a woridwide, royalty-free (apart from the £50 licence fee for commercial use), perpetual, non-
exclusive licence to use the Information subject to the conditions below.

You are free to:

@ copy, publish, distribute and transmit the Information

@ adapt the Information

@ exploit the Information commercially, for example, by combining it with other Information, or by
including it in your own product or application

You must (where you do any of the above):

A acknowledge the source of the Information by including the following atfribution statement:
Ah “Contains Environment Agency information © Environment Agency and database right”

A ensure that you do not use the Information in a way that suggests any official status or that We

A\ endorse you or your use of the Information

A ensure that you do not mislead others or misrepresent the Information or its source or use the
A\ Information in a way that is detrimental to the environment, including the risk of reduced future

enhancement

A ensure that your use of the Information does not breach the Data Protection Act 1998 or the Privacy

4£%  and Electronic Communications (EC Directive) Regulations 2003

These are important conditions and if you fail to comply with them the rights granted to you under this
licence, or any similar licence granted by us will end automatically.

No warranty
The Information is licensed ‘as is’ and We exclude all representations, warranties, obligations and liabilities
in relation to the Information to the maximum extent permitted by law. We are not liable for any errors or

omissions in the Information and shall not be liable for any loss, injury or damage of any kind caused by its
use. We do not guarantee the continued supply of the Information.

Governing Law
This licence is govemed by the laws of England and Wales.
Definitions

“Information” means the information that is protected by copyright or by database right (for example, literary
and artistic works, content, data and source code) offered for use under the terms of this licence.

“Commercial” means:

= offering a product or sefvice containing the Information, or any adaptation of it, for a charge, or

= intemal use for any purpose, or uffenng{ignpmdum or service based on the Information for indirect
commercial advantage, by an organisation that is primarily engaged in trade, commerce or a profession.

Contact: enguiries@environment-agency gov.uk 03708 506506
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Abstraction
LIC_NO AREA_CODE EA_AREA LEAP_CODE
NE AREA NON
TH/038/0009/007 AGY3N STRATEGIC L15
EA_LEAP ORIG_EFF_D EXP_DATE ISSUE_NO
NORTH LONDON
LEAP 27/11/2009 31/03/2019 1
INCRE_NO START_DATE END_DATE ORIG_AFPP
0 27/11/2009 NPS/WR/001704
VER_APP_NO LH_NAME ADDR_LINE1 ADDR_LINE2
NPS/WR/001704 Montagus Ltd t/'a Empire Laundry 42 Garman Road
TOWN COUNTY POSTCODE PURP_CODE
Tottenham GREATER LONDON N17 OUL |
SUB_CODE USE_CODE PURPOSE SUBPURPOSE
Industrial,
AL 4 Commercial And Lundry
Public Services
USE ABS_START ABS_END LANDS
Empire Laundry,
Laundry Use 01/04 31/03 Tomtentiam
SOS_CODE SOURCE POINT_NAME POINT_TYPE
THAMES EMPIRE LAUNDRY
Sasow GROUNDWATER BOREHOLE e
NGR CART1EAST CARTINORTH AQUIFR_TYP
TQ3499191264 534991 191264 G8.3 GW - CHALK

& LOWER LONDON
TERTIARIES
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Discharge
AG_APL_NUM AG_VERSION AG_ISSUED
CANM.0223 1 08/02/2001
AG_EFFECTV AG_REVIEW AG_REVOCED
09/02/2001 08/02/2005 01/06/2006
AG_COMMENT DS_SNAME DS_LNAME
discharge ceased GAS WORKS WILLOUGHBY LANE GAS
WORKS
DS_ADD1 DS_ADD2 DS_ADD3
WILLOUGHBY LANE & TOTTENHAM LONDON
TEESIDE ROAD
DS_ADD4 DS_NGR EASTING
N17 ORY TQ3480091850 534800
NORTHING DS_TYPE REGION
191850 Public Gas Supply TH
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Superficial Gaolug}' map Created 14 July 2015 Ref: HNL/047809/JH
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| ood Map for Planning centred on THFC 534021, 191293 - 14/07/2015 - HNL/047809JH
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Detailed FRA centred on THFC 534021, 191293 - 14/07/2015 - HNL/047809JH
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Detailed FRA centred on THFC 534021, 191293 - 14/07/2015 - HNL/047809JH
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WB Details
WE ID WE Name | Catchment | Body
Length
Moselle Lower
GB106038027920 Brool iee 2.86

Moderate Moderate | Moderate | Moderate Moderate
Fish Resuits " " Resuts | (Diatoms)
m Results Results " Resulls

Mot MNot Not

assessed assessed assessed

2009, Not 2009, Not 2009, Not

assessed assessed assessed Mot

2010, Not 2010, Not 2010, Not assessed

assessed assessed assessed 2009, Not

2011, Not 2011, Not 2011, Not assessed

assessed assessed assessed 2010, Good

2012, Not 2012, Not 2012, Not 2011, Good

assessed assessed assessed 2012, Good

2013 2013 2013 2013

Physchem Results
Phosphate Ammonia
Results Results B et P FEmat Femg esedis

Poor 2009, | High 2009, | High 2009,

Poor 2010, | High 2010, High 2010,

Mot MNot Mot Good 2009, High
assessed assessed assessed High 2009, High 2010, Not
2011, Bad 2011, Bad 2011, Bad 2010, Not assessed | assessed 2011,
2012, Poor | 2012, Bad 2012, Bad 2011, High 2012, High 2012, High
2013 2013 2013 High 2013 2013
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Chemical Classification

Chemical Status {4 10) Emmmmﬁ'ﬁye_ldiwmm&mqmd

DNRA2003, 2010, 2011, 2012 Not

assessed 2013 2009, 2010, 2011, 2012 Not assessed 2013
Specific Pollutants
Annex & Chem AB Failure
Yes2009,
Yes2010, Moderate2009,
2011, Moderate2010,
Yes2012 Mot | 2011,
assessed Moderate2012 Mot
2013 assessed 2013
Flow
Flow I
impacted investigated
abstraction - certainty of
Yes [ No failure
ND
HMWB Designation
Mitigats
HMWE? Measures
Azgesament
Yes Moderate
Obiective
Objective sat
in 2009
RBMP
GEP by
2027
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1 Executive Summary

Burc Happold have been appointed by Tottenham Hotspur Football & Athletic Club to camry out a desk based
assessment of ground related risks associated with the proposed Morthumberland Development Project, in

Tottenham Morth London.

Historically the site has been cccupied since 1867 with; residential, offices, industrial uses, and some open
space recorded. Current site uses include the existing football stadium {(which has occupied the site since
1899) alongside vacant land, retail, commercial and residential properties. There are two industnal estates in

the north compnising offices, studios, light industnal workshops and storage facilities.

Records of World War Il bombing indicate that the site was subjected to bombing, with exploded ordnance
noted within the site boundary.

A review of ground conditions has shown most of the site to be underlain by Made Ground (MG) onto Kempton
Park Gravels (KPGR), which iz underlain by the London Clay (LC), Woolwich and Readings Beds (WRB), Thanet
Sands (T3) and Chalk at depth (approximately 60m below ground level). The Enfield Silt Formation (ES]) is
noted between the MG and KPGR in some boreholes in the south east of the site.

The KPGR, WRB and TS are all Minor Aquifers, and the LC is a Non-Aquifer. The Chalk iz classified as a Major
Aquifer. The site lies within an Environment Agency (EA) Source Protection Zone |l and there are several water

abstractions within a kilometre, these are likely to be abstracting from the Chall.

Based on; the nature and extent of potential contaminant sources, current and future end-use, site sensitivity,
and the likely implementation of an appropnate health and safety regime, there is a Very Low to Moderate/Low
risk to human health from soil contamination, a Moderate ngk to human health and builldings from ground gas
migration/accumulation, a Moderate/Low risk to groundwater, and a Very Low to Low risk to plants and below

ground structures.

Information cutlined in this report shows that the site is unlikely to meet the criteria for determination as
“Contaminated Land” under Part A of the Environmental Protection Act 1990; subject to appropnate site

investigation and assessment.
The following gecenvironmental issues require further clarfication by ground investigation:

» Composition and extent of contamination within the MG; and near current and historical

contamination sources.
* Location of any underground tanks and the extent of contamination associated with them;

+ Mature of the ground gas regime associated with the MG, underground tanks, and former fuel station;

Morthumberland Development Project Revizion 00
Geotechnical Desk Study and Preliminary Geoenvironmental Risk Assessment Movember 2008
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+ Mature and extent of contamination in groundwater; and
s Likely waste classes for excavated matenal.

A foundations options appraisal has been undertaken, assessing the relative ments of different foundation

options.

Shallow foundations i.e. pads/stnps would need to be formed on the KPGR and could provide an allowable
bearing capacity up to 400kPa. Their use is subject to confirnation of; engineering properties, levels and

extent of the KPGR, groundwater levels, and excavation stability through the MG.

Piled foundations would provide a more suitable and flexible foundation option for larger column loads,
obtaining their capacity from the LC and WRE. Their use 1= subject to confirmation of engineering properties,
levels and extent of the LC and WREB. Rather than extend into the WRE, which have known geological
hazards, higher pile capacities could be achieved through under-reams in the LC or by using larger diameter
piles, however there is an associated risk of increased pile settlement. Given the geological hazards, vanable
ground conditions and difficulties of obtaining reliable design parameters for the WRB, consideration should be
given to cammying out a preliminary pile test.

The study has also highlighted the following geotechnical izsues for further clanfication by ground

investigation:
+ High groundwater table;
+ Vanable and potentially unstable MG with potential for obstructions.
» Engineering properties, level, thickness and extent of KPGR, LC, and WRB.
It iz recommended that a combined site specific ground investigation is undertaken, which should include:

¢  Tnal pitting/window sampling of the MG to obtain systematic and targeted samples for laboratory

analysis.

+  Several boreholes into the LC formation at locations specific to the proposed structures, with a
mimimum of three 30m+ deep boreholes to penetrate and prove the WRB.

¢ [Detailed logging of all soil and rock samples in accordance with current UK guidelines
* |In =itu testing to obtain geotechnical design parameters and in situ screening for contamination.

* Geotechnical and gecenvironmental laboratory testing of samples in accordance with current UK

guidelines

+ Monitoring of groundwater and ground gas levels during- and post-ground investigation.

Morthumberland Development Project Revizion 00
Geotechnical Desk Study and Preliminary Geoenvironmental Risk Assessment Movember 2008
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2 Introduction

Burc Happold Limited was instructed by Tottenham Hotspur Football & Athletic Club to carry out a Desktop
Study and Preliminary Risk Assessment of the proposed new Morthumberland Development Project, in
Tottenham, North London with regard to geotechnical issues and potential ground contamination. Refer to

Figure 1 for a location map.

The entire development site including the stadium site i1z indicated by the red line boundary shown in Figure 2.
At present the site is occupied by the existing football stadium, large areas of hardstanding used for car

parking, light manufacturing industnal units, warehouses, vacant premises, a steel and metal works, car repair
workshops, residential properties and other commercial properties. Paxton Road bisects the site running in an

east-west direction.

21 Study Aims and Objectives
The assessment has taken the form of a desk based study covering geotechnical and ground contamination
izgues. The principal objectives of the work were to evaluate the site conditions, identify key nisks with respect

to ground conditions. The particular objectives of the work are as follows:
»  [Determine the historical and current use of the site and its surroundings;

»  Determine the environmental setting including the likely geological, hydrogeological and hydrological

conditions within the site and its sumoundings;

*  Carry out a Preliminary Contaminated Land Risk Assessment. This aspect of the work was carmed
out in general accordance with the provisions of the EA/DEFRA Model Procedures for the

management of land contamination, 2004 (CLR11) (Ref. 1) and included:
o identification of potential sources of contamination from past and present land use;
o identification of potential contaminant migration pathways; and
o assessment of any potential risks from contamination.

»  |dentify potential design and construction issues and restraints associated with the proposed

development;

»  Determine the need for, and scope of. intrusive ground investigation or further more detailed desk
based studies necessary to provide information to clanfy any identified or discovered potentially

significant nsks; and

»  Consider the status of the site with respect to Part 24 of the Environmental Protection Act and any

associated potential liabilities.

Morthumberland Development Project Revizion 00
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22 Information Sources
The principal sources of information for this desk study included:
*  Landmark Envirocheck Report 23761205_1_1 (December 2007)
»  Historical ground investigation reports
»  Published geology and groundwater vulnerability maps
»  British Geological Survey (BGS) archive borehole logs
=  Bruce Castle Museumn Archives
=  Literature
®*  QOnline sources

A site walkover survey was undertaken by Buro Happold on 22 May 2008. The objectives of this walkowver
were to assess visual evidence of any contamination, to review on-site activities/processes and associated
standards of housekeeping, to identify surrounding land uses regarding impact on the site, to assess the
access available for future ground investigations and to identify any geotechnical issues currently on the site.
The observations and conclusions drawn from the site walkover are solely based on those areas accessed by

Burc Happold at the time of the walkover. Those areas not accessed by Buro Happold were private property.

This report is based upon information obtained from third-party sources together with observations from the
site walkover survey. The third-party data have been accepted at face value and have not been independently
verified. Buro Happold can therefore give no warranty, representation or assurance as to the accuracy or
completeness of such information. The depth of research and extent of the information discovered has

inevitably been limited by the time period available for the study.

Morthumberland Development Project Revizion 00
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3 The Site

31 Site Location and Description

The development site (“the site”) is located in Tottenham, within the London Borough of Haringey, Maorth
London. The approximate Ordnance Survey Mational Grnid Reference for the centre of the site is 534010,
191270. The location is shown in Figure 1.

The site boundary and detail is shown in Figure 2, is roughly rectangular in shape and covers an area of
approximately 11.5ha. Paxton Road bisects the site running in an east-west direction from Worcester Avenue

in the east to High Road in the west.

The area to the north of Paxton Road iz generally flat, with levels typically between +12.0m OD and

+12.6m OD, with the exception of the northwestern corner which lies at +11.5m OD. The area to the south of
Paxton Road is also generally flat, with levels typically +11.7m OD with the exception of a low spot in the
southeastern corner (+10.7m OD)

The site is currently bounded by the following:

»  Tothe east: Worcester Avenue, residential housing, Morthumberland Park Community Secondary

School, Northumberland Park Sports Centre and 5t Paul's and All Hallows School.
*  To the south: Park Lane, community centre, public house, cafe and car workshop.

»  To the west: High Road, 5t Francis de Sales Church and Junior School, library, retail and residential
properties.
*  To the north: place of worship, residential and retail properties.

Selected photographs of the site and surrounding area taken on the site visit are presented in Appendix A.

32 Site History

The history of the site has been traced using Historical Ordnance Survey (O5) maps dating from 1867 to 2007.
These maps were provided in the Envirocheck Report and are included in Appendix B. Based on this

information, a summary of the history of the site and the immediate surrounding area (SA) is provided in Table

3-1. Key histoncal changes are shown in Figure 3.

Morthumberland Development Project Revizion 00
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Table 3-1 Summary of Histonical Development

1867 Middlesex v Dwellings including residential and public house E and M fronting High

{1:2500) Road and Morthumberland Park respectively. Orchards & Open Space.

v Brunswick Nursery and Brewery, a Chapel and Vicarage 100m to the
NW. Further dwellings and schools from 15m to the N, 5 and W.

1876 Essex & v Stoke Mewington & Edmonton Railway line to the 200m W, Tottenham

1876-81 Middlesex and Edmonton Gas works 1000m NW, Brick Clay Mill 200m W, India

{1:10,560) Rubber Mills 800m S, Great Eastern Railway 700m E and a brick field
700m NW.

1896 London v Orchards cleared, Tottenham Mursery built to the 5, Paxton Road

{1:2500), constructed from High Road to the E.

Middlesex &

London (1:10,560) v Orchards cleared, dwellings to the SE.

£ 1897-08 Essex
v Tramway along High Road running N to 5, Brick Clay Mill demolished,

{1:10.560) i
Tottenham and Edmonton Gas works expanded, Longwater Pumping
station 1000m E. Orchards replaced with nursenies and dwellings to E,
brick field 700m NW.
1813 Middlesex v Football Stadium to the SE, Tottenham Mursery demolished, Paxton
Road extended E and S to Park Lane, residential dwellings E fronting
Paxton Road. Further dwellings and Crown Lane N of Paxton Road.
1820 Middlesex, v Gravel pit in brick field & kiln 700m NW, possible pit 7T00m W, refuse
Essex and London destructor 1000m N. Lockwood Reservoir 1200m SE & Infirmary 900m
{1:10.560) NW. Mo longer India Rubber Mills 800m 5, Engineenng Works 100m
MNE.
Morthumberland Development Project Revizion 00
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1835 Middlezex
{1:2500)

1838 Middlezex
{1:10,560)

1846 Ezsex
{1:10,560)

1955-56 Ordnance
Survey Plan (OSP)
{11250}, 1956
OSP (1:2500) &
1852
OSP({1:10,560)

Large increase in residential & industrial development. Industrial units
including (inc.) a mechanical engineenng manufactory & brewery.
Residential dwellings fronting new Worcester Avenue & allotment
gardens, stadium extended E to Paxton Road, N & 5 stands built.

Industrial units including Precision Machinery manufactory.

Sportz ground to E replaced nurseries. Further industrial premises inc.
furniture manufactory 100m NV and residential dwellings mainly from
50mto M, S and E.

Gravel pit & brick field 700m NW replaced by further industrial bulldings
inc. a weatherproof manufactory & distillery. Growth of industrial
buildings from 1000m NE inc. clothing factory & electnc platinum works.

Possible pit 700m W and large buildings 100m ME, later shown as
Works.

Increase in industrial premises inc. engineering works, bottling stores,
paper works, shoe factory, garages and piano works. Wingate Trading
Estate established, Worcester Avenue extended south to Paxton Road,
Albion Works noted as ‘ruin’ (possibly linked to WWIl bomb damage).

Increase in industrial premises inc. engineering works N.

High Road Tram removed, some terrace dwellings surrounding site
demolished (possibly linked to WWII bomb damage). TA centre and fire
centre 50m SW, day nursery & welfare centre 170m E, a goods and coal
depot 130m NW. Pt shown 700m W.

1864-71 (1:12350),
1969 (1:2500) &

Growth of Wingate Trading Estate, ‘ruin’ demolished, building
occupying allotment gardens, depot and surgery N of Paxton Road.

Morthumberland Development Project
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1862-68 O5P v Works 100m NW and ME, large increase in industnal buildings (depots
{1:10,560) and works) 800m E, tower blocks 100m W and 130m E. Sports centre
50m SW replaced TA centre.

1870-77 v Iilk depot, works, warehouses, electrical substation, engineering works
O5P{1:1250), and surgery. Garages removed.

1975-77 OSP

(1:10,000) & 1874 v Engineering Works to the N extended, residential dwellings demolished
Survey of fronting Park Lane, electrical substation, bank and works.

Unpublished

v Two schools built 15m E, school 60m W extended, church 15m SE
demolished, playground 100m W, carmage sheds 800m SE as part of
Great Eastern Railway.

Survey Information

1877- 84 & 1981- v Government offices, Kingdom Hall and extension of works replaced
Ba (11250) Crown Road and dwellings N of Paxton Road.

Additional SIMS,

1975-85 (1-1250) v Works fronting Morthumberland Park extended.

OS5P & 1983-88
v Sportz Centre 30m E of boundary, church rebuilt 15m SE.

OSP (1:10.000)

1890-95 O5P v SW Works demolished now open space possibly for car parking.
{1:10000), 1991-82

& 1991 Large- v Woaorks fronting Northumberland Park subdivided into smaller buildings,
Secale Mational Gibeon House Business Centre established.

Gnd Date (1:1250)
v Tottenham and Edmonton Gas Works 1000m NW decreased in size,

Industrial Estates 150m NW & 600m ME.

1898 & 2007 10K v Buildings demolished between the football stadium and Paxton Road.
Raster Mapping
{1:10,000)
Morthumberland Development Project Revizion 00
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33 Cumrent Site Use

The site and surrounding areas were visited by a representative of Buro Happold Ground Engineenng on 22nd
IMay 2008 as part of this study. Selected photographs taken during the site visit have been included as

Appendix A and Figure 4 shows a current site use plan.

The majority of the site to the south of Paxton Road is occupied by the existing Tottenham Hotspur Football
Stadium and hardstanding currently used for car parking. Vacant, retail and residential properties as well as

other commercial properties front onto High Road.

Immediately to the north, fronting Paxton Road, are sheet metal works, offices, a place of worship and a large
area of hardstanding currently used for additional car parking for the stadium. A former fuel station at 776
High Road, which is currently a shop, is understood by the Client to have foam filled underground tanks
associated with its previous use, see Appendix C for location. The petroleum section of the London Fire and
Emergency Planning Authority does not hold records on whether these tanks were foam filled or not however
does hold plans from September 2006 (Appendix C) showing the location of the tanks and indicating previous
tanks were to be excavated and removed. Further retail, residential, vacant and other commercial premises

front onto the High Road.

Wingate Trading Estate to the north consists of offices, studios, light industnal workshops and storage space.
Properties within the Gibson Business Centre consist of a dyers, church and solicitors. Access from High
Road to these areas of the site is restricted because of low head room. To the far north of the site, it is mainky
occupied by industrial and office premises including car repair workshops and storage warehouses. There is

also a place of worship, some residential and retail properties. Mature trees were noted in the north of the site.

34 Evidence of Contamination

During the site visit, a new diesel tank (Appendix A) was noted in the football stadium car park, opposite the

west stand main entrance. There was no evidence of leakage was observed. A second tank (Appendix A) to
the north of Gibson Business Centre was identified but the content is unknown. Oil tanks (Appendix A) were
noted in the car repair workshops and gas cylinders identified behind the church in Gibson Business Centre.
An electrical sub-station to the north of Paxton Road was identified; however, due to access restrictions, the
locations of the two sub-stations noted by the Envirocheck Report (Appendix B) were unable to be venfied.

The locations of these sub-stations and tanks are shown in Figure 5.

General housekeeping within the Sheet Metal Works north of Paxton Road and car repair workshops fronting
Morthumberand Park was poor.
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35 Regulatory data

Information related to vanous regulatory controls is presented in Appendix D). The potential for any hazardous

materals associated with these activities to impact upon the ground conditions on site are summarised in

Table 3-2 below.

Table 3-2 Summary of Regulatory Data

Landfill sites One 810m SE Landfill 1855-1962. Inert and Industnial Waste Mo
Licensed Two 112-166m Redcom Ltd, (i) Metal Recycling Sites (Vehicle Mo
waste NW_ Four within Dismantlers) issued 10th January 2005, expiry Unknown
management | 501-1000m (112m NW), and (i) Metal Recycling Sites (Vehicle
Dismantlers) lzsued 22nd May 1996, expiry unknown
(166m NW)
Registered Three between Lead/ Acid Batteries, inert gases, General Non- Mo
waste 816-988m Putrescible Mineral Oils, Difficult General Waste and
transfer sites ‘Putrescible’ waste specifically for recycling. License

Operational as far as known.

Construction and demolition wastes (license lapsed),

household waste and waste mineral oil, {license

superseded).

Registered Cne 186m NW Redcom Lid (186m ME), authorised waste: engines, Mo

waste One 981m NE gearboxes, axle assemblies and scrap motor vehicles

treatment or {operational, dated 22nd May 1926).

disposal sites

Registered Mone - Mo

contaminated

land
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LAAPC Two within the Onsite: North of Paxton Road, Autchouse, respraying of | Yes
[Local site, One 0-250m, | road vehicles 3rd Movember 2000 (authorised) and
Authonty Air | three 251-500m Oakstead Hotspur Petrol Filling Station 17th Apnl 2001
Pollution and nine up to (authornsed).
Cont 1000
ool - Offaite: Respraving of road vehicles, Petrol Filling No
Station, Wood Coating, Chemical treatment and
manufacture of timber and wood-based products,
Aluminium and aluminium alloy processes and general
waste incineration processes etc.
Pollution Two 120-222m, White Hart Lane (120m M), Category 3-Minor Incident, Mo
incidents four within 251- Unknown Sewage 18th April 1295, Pymmes Park (222m
500m, ten within NW), Category 3-Minor Incident, Unknown Qils, 10th
501-1000m. March 1992,
Prosecutionz | None - Mo
relating to
auvthornized
processes/
controlled
waters
Discharge Mone - Mo
consents
Enforcement | Two between Air pollution control enforcement notice for 20-27 Mo
Motices 480m -599m Commercial Road, Edmonton (480m NW) 11th July
1996 and Unit 16-17 Landmark Commercial Estate,
Shaftsbury Road (599m NW) 22nd Apnl 1996.
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Fuel stations

Cine on site, one
479m N, three
between 558-
725m

On site: Hotspur Service Station, north of Paxton Road,
Closed.

Offsite: Edmonton Service Station, (479m N), Open.
Wilzons Service Station (558m SE) Obsolete, Tes Grove
(658m SE) Open, Tcs High Cross (725m SW).

Yes

Mo

Hazardous

substance

Cine 865m NE

Transco, Liquefied extremely flammable gas (including
LPG) and natural gas (liquefied or not), Planning
Hazardous Substance Conzent 16th November 1882,
withdrawn. Notification of Installations Handling
Hazardous Substances and Control of Major Accident
Hazard Sites both active.

Registered
Radicactive

Substances

Eight 920m NW

North Middlesex Hospital (920m NW) (31st March 1991
-1st December 2003) including disposal of radioactive
waste (four registrations), and keeping and use of
radioactive materials {one registration).

Mo
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Trade 34 on =site, 66 (0- Onsite: Manufacturers (2}, Sheet Metal Work, Soft Yes

Directory 250m), 75 (251- Furnishings Manufacturers, Mot Testing Centres, Petrol No
Entries 500m), 197 (501- Filling Stations, T-shirts, Footwear Manufacturers,
1000m) Footwear Manufacturers & Wholesale, Car Body

Repairs, Cash Registers & Check-Out Equipment,
Clothing & Fabrics Manufacturers (10), Garage Services
(3], Lithographic Plate Makers, Cabinet Makers,
Telecommunications Equipment & Systems, Clothing
Accessory Manufacturers, Car Breakers & Dismantlers,
Pest & Vermin Control (2), Dyers, Textile Manufactunng.
Scientific Apparatus & Instruments Manufacturers.

Offeite: (0-250m) Packaging & Wrapping Equipment &
Supplies, Floorcoverings- Manufacturers & Wholesalers,
Furniture Repainng & Restoring, Clothing Accessory
Manufacturers, Refrigeration Equipment Commercial,
Garage Services, Dry Cleaners, Waste Disposal
Services, Mot Testing Centres, Car Body Repairs etc
{refer to Appendix D for further Trade Directory Entries).

3.6 Unexploded Ordnance (UXO)

According to online sources including BBC internet archives (www . bbc.co.ukiww2peopleswar), the Tottenham
area was extensively bombed during World War ll. Amongst those buildings which were damaged were the 5t
Francis de Sales School, immediately to the west of the site and residential housing approximately 500m to the
southeast.

Inspection of the 1935 Middlesex 1:2500 and 1955-56 Ordnance Survey Plan maps indicate that during this
period, some significant areas of demolition occurred within and near the development site. The main
clearance areas were to the north and south of Church Lane, 40m southwest of the site. In these areas, high
density terrace housing and a convent was replaced post-war by much lower density developments including
a TA Centre. Small sections of terrace housing had been demolished from 40m west of the site. These
demaolitions could have been as a result of bomb damage during World War Il
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According to the bomb record map obtained from Bruce Castle Museum, reproduced in Figure 6, only
exploded incendiary bombs were recorded falling on the Tottenham Hotspur stadium site including one in the
football pitch. Within the remaining development site, two exploded anti-aircraft shells, one unexploded

incendiary bomb, one unexploded and two exploded high explosive bombs were recorded.
There is a potential that UXO may be present at the site. This conclusion is based on:

" records that Tottenham was bombed extensively during WWII;

®  pgvidence of possible bomb damage from historical maps; and

" the fact that re-development post-WWIl will have reduced any nisk.

As a minimum it is recommended that an appropriately good standard of health and safety is implemented
during any intrusive investigation andfor earthworks including toolbox talks. Provision should be made for
encountering UXO or any suspect items, which should include these being reported to the authorities for
appropnate identification and disposal if required. K is standard good practice to be vigilant for the presence

of unidentified objects on any site and especially within an urban environment.

3T Underground Structures

Since the site has been extensively developed in the past, there iz a nsk of encountering histonc foundations
from previous developments. On the site visit, it was noted that within the area of hardstanding north of
Paxton Road, several buildings had been razed but the foundations have remained as shown in Appendix A.
There was also evidence of foundations and ground floor slab for a new building, north of Gibson Business

Centre Appendix A. However, building has currently ceased.

According to ‘Football Grounds of Britain' {ref.2), the foundations from the old nursery greenhouse foundations

were removed in 1853 when 3500 tons of subsoil was removed from the pitch.

Historic maps indicate that the proposed stadium site has been occupied in the past by terrace housing.
These may have had basements or coal cellars which were probably backfilled by rubble. This possibility has
been highlighted in SOILTECHNICS ground investigation report 2005 {ref. 3). As such, there is a nsk that cellar

walls and floors are encountered during intrusive ground investigation, or during future construction activities.

The nsk of subsurface obstructions across the whaole site will need to be considered for any proposed
foundation works. It might be feasible to obtain a better understanding of these risks by; obtaining any
available structural records of the existing buildings, and, if necessary, investigating any identified subsurface

obstruction dunng the ground investigation.

The Envirocheck report (Appendix B) has identified two tanks and two potential tanks and a former petrol
gtation within the proposed stadium site. SOILTECHNICS ground investigation report 2005 notes that

underground tanks and fuel lines still remain under the former petrol station, believed to be foam filled. The
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location of these tanks is shown in Appendix C on a plan produced by London Fire & Emergency Planning

Authorty.

The development site is not affected by the London Underground or any bunied Ministry of Defence (MOD)
assets {ref 4). Given the location of the site in London, it is also not affected by the Post Office Rail Tunnels,
Cross Rail, the Chelzea-Hackney Line and the London Ring Main including the proposed extension from New
River to Stoke Mewington and Copper Mills.

There is the possibility that old Victonan sewers are beneath the development site. Further desk study
investigation by the design teamm may assist in assessing the nisk of encountering any sewers; however, it is

likely that a residual risk will need to be carried forward.

38 Site UHilities

Service plans have been requested from the relevant utility companies in order to obtain information on the
expected position and extent of buried and over-ground cables, pipes, wires etc, which may present

constraints on future site development works. Refer to Buro Happold drawing number CO300 Existing
Combined Lhilities by Infrastructure 28.

It should be noted that the service plans issued by the various utility companies will only record the public
mains locations and do not generally include private supply routes. As such, the information available for most
development sites is usually restricted to the penphery (unless public roads or nghts of way cross the site) and
therefore, the absence of service routes beneath the footprint of the proposed development site on such
drawings is not confirmation that the site is clear of services. Any private service routes connecting the mains
to any existing buildings thus need to be identified and located. It is therefore normally recommended that a

full utilities survey is undertaken prior to the commencement of site works.
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4  Environmental Setting

41 Geology and Ground Conditions

According to the geological map for Morth London, (ref. 5) and the Envirocheck Geology Report (Appendix E),
the sequence of strata beneath the site iz summarnised as the Kempton Park Gravel Formation underlain by
London Clay, the Woolwich and Reading Beds and Thanet Sands. The Thanet Sands are underlain by the
Upper Chalk. The southeast corner of the site iz also recorded to be underlain by the Enfield Silt Formation
(Brickearth) which overlies the Kempton Park Gravels.

Borehole logs have been obtained from historical ground investigations and British Geological Survey (BGS)
iAppendix E) which are consistent with the geological descnption. Taking into account the geological map for
Marth London (2006), the BGS borehole records and previous ground investigations, the expected geology
underlying the site 15 summansed in Table 4-1 below.

Table 4-1 Summary of Anticipated Geology

| Goneretes Tarmac coversd MADE 1050-380 |0 1 +10.40 to

. ade Ground
(MG) GROUND typically clayey SAND and (average 1.9) +13.9
GRAVEL occasionally sandy CLAY with
GRAVEL. Gravels typically of brick, flint,
clinker, ash, chalk, glass, slag and china
with rare occumrence of organic material
i.e. wood. Pipes and historical
foundations encountered in some
exploratory holes.
Enfield Silt Firm to stiff sitty CLAY with 0.85-1.25 0.501tc 095 | +10.25t0
Formation (ESI) | rare/occasional sand and fine to medium | (average 0.7) | {average 0.7) | +10.55
{partial cover in | GRAVEL. Occasional organic matter
south only) noted.
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“Kempton Park | Medium dense to dense SAND and [1.05t0 380 |
Gravel GRAVEL with some pockets/lenses of (average 3.9) | (average 2.1) | +11.25"
Formation firm clay, rare organic matter. Gravels of
(KPGR) flint and quartz.
Weathered Weathered brown CLAY- 0.15 525 +6.25
London Clay
(WLC)
London Clay Stiff to very stiff grey blue closely fissured | 14.10-1835 | 4.10t0 740 | +5.09" to
{LC) silty CLAY with fine sand partings. (average 16.2) | {average 6) +6.95
Occasional pynte and claystone.
Blackheath Fine sandy CLAY with rare fine to medium | 0.20 23.60 -12.10
Beds (BEHE) gravel where encountered#
Woolwich and Generally very stiff grey-blue slightly red- | 7.50 (where 20.80 to -12.30 to -
Reading Beds green friablefissured slightly sifty CLAY. proven) 24.00 ar2"
WREB) Mote limestone (1m thick) and sandstone (average
{1.8m thick) bands at vanable depths. 22.3)
Thanet Sands Very silty fine SAND where encountered. Mot proven 293 -18.90
Ts) (~30m)
Chalk Mot proven Mot proven Mot proven
~ G0 - 47

# Only encountered, Soil Mechanics South Stand (ref 6) borehole 1, ~ Only encountered, Soil Mechanics South
Stand (ref7) borehole 2, * OD levels have been interpreted from the most recent topographic survey

42 Ground Instability and Geo-Hazards

Details on potential ground stability and geo-hazards are included in the Envirocheck report and summarised
in Table 4-2 below.
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Table 4-2 Summary of Geo-hazards

Collapsible Ground Stability ‘IModerate’
Compressible Ground Stability ¥ ‘No hazard’
Ground Dissolution Stability v ‘No hazard’
Landslide Ground Stability v “Very Low’
Running Sand Ground Stability v Low’
Shrinking or Swelling Clay ¥

Ground Stability Moderate’

421 Engineering in the Woolwich and Readings Beds
The WRHBs are part of the Lambeth Group. Engineering in the Lambeth Group is subject to hazards associated
with uncertainties stemming from its geological history. Some of these uncertainties are the:

. highly variable stratigraphic conditions;

. permeability contrast between adjacent sand layers;

. difficulty of interpreting piezometric profiles;

. difficulty of obtaining good undisturbed samples for geotechnical testing.

A full discussion of the engineering hazards associated with the Lambeth Group is given by Hight et al,
Engineenng in the Lambeth Group, CIRIA Report C583, London, 2004 (ref. 181

43 Hydrology

The nearest surface water feature is the River Moselle located 357m to the west of the site boundary. The river
at this point flows in a north eastery direction and is only visible for approximately S00m through Tottenham
Cemetery, flowing in a natural open gully which iz partially concrete lined in places. On exit from the cemetery,
at the junction between White Hart Lane and Beaufoy Road, the River Moselle becomes culverted [Hanngey's
Hidden Streams Rewvealed by Pinchey and Dell] (ref 8). Both Haringey's Hidden Streams Revealed (see Figure
7jand British History Online {ref. 8) record that the River Maoselle then flows to the junction with White Hart
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Lane and High Road, before turning south along High Road to Scotland Green where it continues eastwards
towards Tottenham Marshes. Based on the available information (Figure 7), the River runs along the westem
edge of High Road, adjacent to the western boundary of the site, but the possibility that the course of the nver

crossed the site before this map was published cannot be excluded.

Further water courses, the nearest approximately 800m towards the east of the site, were either infilled or
culverted between 1876 and 1946, If these water courses were culverted, the route iz unknown and there iz a
small rizk that culverted nvers pass under the site. Two areas of potentially infilled land, previously identified

as surface water features, have also been reported on the eastern site boundary.

The western boundary of the site lies within a zone 2 fluvial floodplain where the annual probability of flooding
of a river iz between 1 in 100 and 1 in 1000. This i a medium to low nsk zone as defined by the Environment
Agency (EA) and as such a flood nsk assessment in accordance with PPS25 (ref 10) is required prior to

development at the site.

44 Hydrogeology

The Mational Rivers Authonty groundwater vulnerability map for Thames Estuary (ref 11) and the Envirocheck
Report (see Appendix D) both indicate that with the exception of the southeast corner, there iz a ‘Minor Aguifer
(vanably permeable)’ with soils of high leaching potential (HU- High Class/Urban) underlying the site.
According to the Mational Rivers Authonty groundwater vulnerability map, the KPGR Formation, the WRBs and
the TS Formation are all Minor Aquifers as defined in Table 4-3 Minor Aguifers are important for local supplies
and supplying base flow to rivers but do not tend to be used for abstracting large quantities of water. The
Chalk is designated by the EA as a Major Aquifer that i1z of very high importance to the regional water supply.
The Environment Agency should therefore be consulted, and any applicable licences obtained, if any activities
that are likely to pose a nsk of creating a contamination pathway into the Major Aguifer are to be camied out;

this includes approvals for borehole dnlling methodology and installation details etc.

High leaching potential soils have little ability to attenuate diffuse source pollutants and may allow the rapid
transfer of non-absorbed diffuse source pollutants and liguid discharges into underlying strata or groundwater.
It should be noted that in urban areas, the classification s based on fewer observations than elsewhere. A

worst-case vulnerability classification of H (High Class) has therefore assumed for these areas.

The southeast corner of the site, according the National Rivers Authomty groundwater vulnerability map, is
undertain with a ‘Mon Aquifer (Megligibly Permeable)’. This is because of the presence of the Enfield Silt
Formation. The LC formation is also defined as a ‘Non Aquifer’ which may act as an aguiclude, protecting the
underlying Minor Aquifers (WRE and TS) and the Major Chalk aquifer from downward migration of

contaminants.

The majonty of the site, excluding the northwest corner, is within a Groundwater Source Protection Zone (SPZ)

Il {Quter Protection £one). This iz descrnibed by the Environment Agency as ‘efther 25% of the source area ora
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400 day travel time whichever is greater.” A Zone 1 SPZ as described in the report as ‘travel time of 50 days of

less to the groundwater source’ is located 216m southeast of the site. The Park Wells abstraction borehcle
reference Th271 i1z 898m southeast of the site. The aguifer this borehole abstracts from is unknown but is
likely to be the Chalk.

The Envirocheck Report recorded no groundwater abstractions within the site boundary. The closest operator

has had three abstraction licenses for ‘Rubber: General Cooling (Existing Licenses Only) (High Loss)" at 881
High Road, approximately 285m northeast of the site. Between 501m and 1000m of the site, six licenses have
been izssued and a further twenty seven up to 2000m have been recorded in the Envirocheck report, see
Appendix D.

Within the site boundary, three different ground investigation reports have been obtained with groundwater
level data as summarised in Section 6.1, below. The data are summarised in Table 4-3, providing an indication
of ground water levels in the different geological strata. These groundwater levels are subject to seasonal
variation.

Since there are large vanations in recorded groundwater levels and the pitch level is likely to coincide with the
water table, it iz therefore recommend that monitoring of groundwater levels in the vanous strata is included as
part of the ground investigation programme. To obtain maximum benefit from this monitoring it should be
initiated as soon as is practically possible, and should ideally include a complete seasonal cycle of

observations.

Table 4-3 Observed ground water levels {refer to Figure 8 for borehole location map)

MG = = Not Water struck at +8.9m OD'. Water found in

Classified | borehole at +12.41m OD.

ESl {south - - Mon -

east only) Aquifer
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+0.4 . Levels taken from piezometers.

Aguifer ) . 3
Water struck dunng dnlling between +7_22m COD
and +8.75m OD'. Maximum rise 0.58m.
Water found in borehole from +5.9m OD to
+8.5m OD.
LC -5.27 +5.1 Mon Levels from pneumatic piezometers.
i Seepage recorded in BH2 (zouth stand) at
+2.5m 0D and -8.5m OD.
Water encountered in boreholes after 15 hours (at
the beginning of the shift) at borehole elevations
between -10.07m OD and +1.3m OD.
WRB 171 -14.8 Minor Levels from pneumatic piezometer.
Aguifer ; .
Water struck in boreholes between -10.91m OD
and -8.82m OD" with maximum rize of 0.9m (into
London Clay) after 15 minutes.
Water encountered in boreholes at elevations
between -12.5m and -10.6m OD.
TS5 - - Minor Water struck at -18.6m OD, rose by 2.9m to
Aquifer -16.7m OD after 20 minutes.
uc - - Major -
Aquifer

Mote: ' Where historical reports reported no ground levels; levels have been interpreted from the most recent

topographic survey and noted.
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45 Radon

Less than 1% of homes are affected by radon in the area of the proposed development. In accordance with
Building Research Establishment (BRE) Digest BR211 Radon: Guidance on Protective Measures for New

Dwellings, no radon protection measures are required for new dwellings or extensions in the site.
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5 Proposed Development

The Northumberdand Development Project comprises three distinct areas; North, Central and South.

The northern part of the development is occupied by a supermarket including offices and plant room. The

supermarket will be suspended over a ground floor level car park, and the total structure will be approximately

three-storeys high.

The central part of the site is occupied by the new stadium for Tottenham Hotspur Football Club.

The southem part of the site 1= occupied by residential dwellings, and the club store and offices. The
residential dwellings comprise three blocks, up to a maximum of 12 storeys in height, with the first two-storeys
comprising car parking. There iz a movement joint between the residential development and the club store
and offices, with the club store occupying the first two-storeys, and the offices filling the remaining space up

over variable levels up to a total of six-storeys.

To achieve the proposed developments within a tight urban setting may require adoption of phased

construction processes.
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6  Previous Investigations

6.1

Onsite

The following site investigation and ground investigation reports, listed in Table 6-1, have been obtained and

reviewed as part of this study for areas within the site boundary. Locations of all holes have been summansed

in Figure 8.

Table 6-1 Summary of previous ground investigations located within the site

Pmpﬂs&d Flesential ight cab percussion boreholes up
2005 Redevelopment On land Off to 25m bagl) and three exploratory
Paxton Road, Tottenham — boreholes (up to 4m bgl) using driven tube
Ground Investigation Report sampling equipment.
el 3} and Hepatt an.the Gas and groundwater monitoring
“ Nl of wekte s0is standpipe piezometers installed in three
for off site disposal (ref 12).
e S i boreholes and in three exploratory
boreholes.
December | Soil Mechanics | Site Investigation for Three cable-tool percussion boreholes up
18483 Tottenham Hotspur Football to 30m bagl.
Giub:Soulls Stand (af. 0). Three trial pits up to 3.4m bgl.
Standpipe and pneumatic piezometers
installed in two boreholes.
Window sampling at the base of two trial
pits.
January Soil Mechanics | Site Investigation for North Two cable-tool percussion boreholes up
18493 Stand Roof Towers, 30m bgl.
Fotenimmiel 7 Two trial pits up to 2.6m bgl.
Standpipe piezometers installed in both
boreholes.
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62 SOILTECHNICS Report — Key Findings

SOILTECHNICS undertook a geotechnical and gecenvironmental investigation in August 2005 for a site
immediately north of Paxton Road.

Access for the ground investigation was restricted to the car park, former petrol station and the car repair
workshop which has since been demolished. Services surrounding the entrance to the car park and the former

petrol station forecourt also restricted the site investigation.
Key findings of the investigation have been summansed below:

+ The Enfield Sit Formation was not recorded in boreholes BHS to BHE as expected; Made Ground

comprising concrete, ash and brick fill was noted instead.

¢  Groundwater was encountered in the Kempton Park Gravels between 3.17 and 3.47m below ground

level. Using the current topographical survey, these are equivalent to levels of +8.7 to +8.4m OD

¢ Groundwater was also encountered within the made ground at depths as shallow as 2 6m below

ground level. Using the current topographical survey, this is approximately equivalent to +8.8m OD.

+ Risk of encountering former cellar walls or floors dunng intrusive ground works, and risk of unstable

excavations.

* Mear surface deposits are Design Sulfate Class DS-1 and Aggressive Chemical Environment for
Concrete (ACEC) AC-1.

* Tanks noted beneath the former petrol station; location and size was unknown, but it was understood

that these tanks and their fuel lines were foam filled.
+ A slight hydrocarbon odour from the Kempton Park Gravels noted at 2.6m depth in DTS102.

* Laboratory data shows elevated concentrations of arsenic (up to 32mg/ka), lead (up to 1100ma'kg).
benzoialpyrene (up to 10mg’kg) and PAH (up to 120mg/kag) in the near surface soils, and elevated

concentrations of benzo(alpyrene (18mg/kg) in the groundwater.

¢  (Gas monitoring of the Made Ground and gravels recorded a maximum concentration of carbon

dioxide of 12%w/v and methane of 24 5%, with low flow rate (0 [fhr).

6.3 S0il Mechanics South Stand Report

Soil Mechanics undertook a geotechnical investigation in October 1898 for the south stand at Tottenham
Hotspurs Football Ground.

Key findings of the investigation have been summansed below:
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6.4

The Enfield Sit Formation was not recorded in boreholes BH1 and BH3 as expected based on the

geological map.
Limestone and sandstone bands were encountered within the Waoolwich and Reading Beds
Standard penetration tests were camed out and gave the following ranges for strata

a Enfield Silt Formation N 21

o Kempton Park Gravels N 12-33

o London Clay N 5-35

o Woolwich and Reading Beds N 32-52

Groundwater was encountered in the Kempton Park Gravels between 1.8m and 2.85m below ground

level (+8.5m OD and +8.65m QD).

Piezometers in the London Clay and Woolwich and Reading Beds recorded ground water levels at
+5.1m OD and -17.1m OD respectively, with seepages noted in the London Clay.

pH values between 7.1 and 8.8 and water soluble sulphate up to 2.04 g/l was recorded in the London
Clay.

pH value of 8.8 and water soluble sulphate of less than 0.01 g/l was recorded in the Woolwich and
Reading Beds.

S0il Mechanics North Stand Roof Towers Report

Soil Mechanics undertook a geotechnical investigation in November 1882 for the north stand at Tottenham
Hotspurs Football Ground.

Key findings of the investigation have been summansed below:

The Enfield Silt Formation was not recorded in borehole BH102 as expected based on the geological
map.

Claystone and pynte were recorded in the London Clay, which was also noted to contain lenses and

pockets of very fine grained sand.

Standard penetration tests were camed out and gave the following ranges for strata
o Kempton Park Gravels M 14-44
o London Clay N 14-55

o Woolwich and Reading Beds N 31-56
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+ Piezometers in the London Clay and Woolwich and Reading beds recorded ground water levels at -
5.27m OD and -14 89m OD respectively.

+ pH value of 10.5 and water soluble sulphate of 1.32g/1 was recorded in the Made Ground
¢ pH value of 8.7 and water soluble sulphate of 0.42g/1 was recorded in the Enfield Sit Formation.

* pH values between 7.5 and 7.8 and water soluble sulphate of up to 0.98 g/l was recorded in the

London Clay.
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7  Preliminary Contamination Risk Assessment

71 General Approach

In the UK, the assessment of risk from contamination follows the source-pathway-receptor approach. If one of
these three elements is absent it is considered that there is no nisk of harm. if, however, there is considered to
be a inkage between any given source and any given target/receptor then a rnsk-based approach is used to

aszzess the significance or impact of any such linkage.

Risks are defined as the probability of an event occurning combined with the severity of the consequence of
that event occurring. Particularly, to assess the nsk to site end-users posed by any given source, the
sensitivity of each receptor is considered. For example, the concentration of contamination acceptable at a
site to be developed as a residential property with a garden used to grow vegetables and accessible to young
children iz set lower than that for a commercial site where soil is exposed in minor areas of landscaping and
the only long-term users of the site are adults. Similarly, a site overlying a major aquifer supplying potable
water to a large population will be considered more stringently than a site overlying an impermeable geclogy

with only minor seepages of groundwater.

T2 Source-Pathway-Receptor risk assessment

The potential contaminant sources relevant to this site are listed in. Table 7-1 The potential receptors and the
plausible exposure pathways that could link them to the identified sources are described in Section 7.2.2. The

risk assessment is presented in Appendix F and the results summarnsed in Section 10.1.

721 Contamination sources

Identified potential contamination sources from former uses of the site and neighbouring area have been
summarsed on Figure 8. The ‘Contaminants of Concern’ in this nsk assessment are based primarily on
information from the review of historical information, the results of the walkover survey and reference to DEFRA
R&D Publication CLR 8 ‘Prionty contaminants for the assessment of land’ {ref. 13) and relevant Industry Profile
reports published by the Department of Environment. Table 7-1, below summanses the pnncipal potential

sources of contamination.
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Table 7-1 Principal Sources of Contamination

Made Ground Site wide Approx 140 yvears Heavy metals, other inorganic

{demolition contaminants, asbestos, total petroleum

debriz, in filled hydrocarbons (TPH). polycyclic aromatic

cellars, former & hydrocarbons (PAHs), carbon dioxide,

current industrnial methane, semi-volatile and volatile organic

land uses inc. compounds (SVOC & VOC), PCB oils.

steelworks, car

workshops &

engineering

works etc)

Former Fuel On site Approx 35-45 years PAHs, MTBE, heavy metals, VOCs, SVOC,

Station hydrocarbons (TPH, BTEX), methane and
carbon dioxide gases.

Tanks (including On site Approx 50 years Heavy metals, other inorganic

Diesel, Unknown contaminants, total petroleum hydrocarbons

Storage) (TPH)}, polycvelic aromatic hydrocarbons
(PAHs), carbon dioxide, methane, semi-
volatile and volatile organic compounds
{SVOC & VOC), PCE cils and solvents.

Electrical On site Approx 35-45 years PCBs and Mineral Qils

Substations

Other activities in the vicinity of the site, located at distances over 100m, were not subject to formal nsk
assessment in this desk study. These sources are regarded as unlikely to affect the soils and groundwater on

the site due to their relatively small size, nature of activities and distance from the site.
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7.22 Receptors and pathways

People (site users, construction and maintenance workers and casual visitors), controlled waters, local

environment (e.g. animal and plant life) and buildings could be at risk from contamination if present.

At present and in the final development, site users will have some contact with soil {in the areas of soft

landscape) and no direct contact with groundwater. Future construction and maintenance workers may come
into contact with contaminated =soil and groundwater via dermal contact, accidental 2oil ingestion and
inhalation of dust. Residents of the properties adjacent to the site may be at risk from soil contamination via

migration of contaminated dusts during construction.

Contamination of controlied waters can occur vig migration of free product (e.g. petroleum hydrocarbons) or

leaching.

The site is currently occupied by a mixture of buildings and hardstanding with little soft landscaping. The final

development is likely to be of a similar nature. In any areas of soft landscaping, any plants grown on site may

be at risk from, for example, heavy metal contamination via root uptake etc.

Any harmful gases and vapours generated in the Made Ground or around the former fuel station could
accumulate in the buildings on site and also migrate onto adjacent sites and accumulate in neighbouring
bulldings. Any such accumulation could present risk to site users, workers {asphyxation, fire and explosion)

and buildings (fire, explosion).

High concentrations of sulphate or sulphur compounds that may potentially be converted into sulphate can
have adverse effect on building matenals.
73 Results of contamination risk assessment

The details of the Preliminary Risk Assessment are presented in Appendix F and the results/ conclusions

dizcussed in Section 10.1. The present conceptual site model is shown in Figure 9
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8 Waste Management

81 Site Waste Management Plans

A site waste management plan will be required prior to the re-development of this site in accordance with Site
Vaste Management Plans Regulations 2008 (ref 14). A pre-demuolition site survey will be required prior to the

demaolition of the site to determine the quantities of matenal that can be re-used, recycled etc.

82 Environmental Permitting

Yhere soils are regarded as "waste” (excavated contaminated soil) their re-use onsite may take place under an

“exemption” from Environmental Permitting (ref 15) as long this is camied out without:
+ endangering human health or the environment;
+ sk to air, soil, plants or animals;
« gausing nuisance through noise and odours; and
s adversely affecting the countryside or sites of special scientific interest.

In order to determine whether site won maternal may qualify for an exemption, risk assessment and waste
classification i1s required. Such classification will require sampling and particular chemical analysis.
Considening the nature of the current and historical activities on site, and =oil data from previous investigation
most of the surplus Made Ground is likely to be classified as Non-Hazardous. However, allowance should be
made for a proportion of =oil ansings to be classified as Hazardous. Such matenal is likely to be present as a
result of the activities of the former petrol station, car/mechanical works and steel works onsite along with the
potential for asbestos containing matenal and fibres to be present in Made Ground (e.g. as a result of earlier
demaolition/ construction etc). The re-use of Hazardous waste on site will not be allowed under an exemption.
Matural soil 15 likely to be classified as Inert Waste. This will however require confirmation through further

ground investigation

It must be noted that exemptions also place restrictions on the volumes of soils to be re-used and the period
they may remain stockpiled on-site. i surplus groundwater iz generated during construction work a trade

effluent consent to discharge from the relevant statutory undertaker will be required.

83 Waste management Policy

A number of elements of UK policy and guidance with respect to waste are currently at a draft or intenm stage,
including a proposed Code of Practice (CoP) (ref 16). The Environment Agency proposes to update published

guidance (ref 17] following izsue of any final CoP. It iz therefore recommended that early liaison with the
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Environment Agency waste officer is carfied out to discuss the potential and requirements for re-use of

potentially contaminated soils onsite.
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9 Geotechnical Assessment

a1 Design and Construction Issues

A conceptual ground model illustrating the anticipated geological profile, as well as geoenvironmental and
geotechnical aspects of the proposed development s shown in Figure 9. The foliowing sections discuss

design and construction issues for the proposed development.

911 Buried Obstructions
With reference to Section 3.7, the key burnied obstructions that might be encountered during construction
include:

®»  Historic foundations

»  Historic cellars/ basements

»  Underground tanks of unknown content including those beneath the former petrol station believed to

be foam filled
*  Buried abandoned utilities, including Victorian sewers

*  Geological obstructions i.e. claystone in the London Clay and limestone in the Woolwich and Reading

Beds
*  The River Moselle (refer to Section 4.3)

The presence of these buried structures and services will have an impact on the design and construction of the
foundations for the new buildings. Further consultation with the relevant authorities and third-parties should
be considered to further assess the nsk of buried ocbstructions that might have an adverse effect on foundation

design and construction.

912 Concrete Classification

The London Clay is a principal sulphate and sulphide bearing stratum (ref. 15}, supported by the presence of
pyrite noted in previous ground investigations and high water soluble sulphate values (Section 4.1 and

Section 6).

Taking this into account, it iz likely that for concrete in contact with the London Clay an elevated design
sulphate and ACEC class will be necessary.
913 Groundwater Levels

There was a large vanation in groundwater levels previously recorded on site, as summarisged in Section 4.4,

An average groundwater level of +8.83m OD (1.85m below ground level) can be taken as a typical value.
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However, the groundwater level across the site is uncertain and will be subject to seasonal variation. Due to
the lack of groundwater monitoring, the direction of groundwater flow iz also unknown. We therefore
recommend that monitoring of groundwater levels in the various strata is included as part of the ground
investigation programme. To obtain maximum benefit from this monitonng it should be inttiated as soon as is

practically possible, and should ideally include a complete seasonal cycle of observations.

Given the high water table, there iz a low likelihood that soakaway drainage will be possible on site.

914 Excavations

Due to the anticipated high groundwater levels and the nature of the ground conditions, open excavations may
require temporary dewatering and excavation supports depending on their depth and location. For permanent
works, options such as a secant wall or a drained under slab for the pitch may need to be considered. There is

a potential nsk of heave of the excavation floor if excavations are required into the London Clay.

Any large unsupported excavations close to surrounding existing buildings and structures are liable to induce
ground movement, possibly undermining existing foundations. Further consultation with the relevant
parties/neighbours is recommended to establish available working spaces, agreed construction

methodologies, and any monitoring requirements.

915 Retaining Walls

If retaining walls are required, there are varnous options available depending on the depth, size and location.
Due to the anticipated high groundwater levels and nature of the ground conditions, any temporary
excavations may require vertical supports and permanent excavations may require secant or sheet pile walls to
provide water cut-off. Dnving of sheet piles in the dense gravels (Kempton Park Gravels) may be difficult, and

obstructions may be encountered in the made ground. Pre-boring may be required to aid installation.

916 Trees

During the walkover, several mature trees were identified. Based on the location of these trees and the
geological map (ref 5), there is a low nisk of heave. However, given the size of these trees, these may be

subject to tree preservation orders.

92 Foundation Options

The following table (Table 8-1) ocutlines the advantages and disadvantages for shallow and piled foundation
options, as well as outlining other methods and considerations for the proposed foundations for buildings

within the Morthumberland Development Project.
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Table 9-1 Summary of Foundation Options

T “a—

Shallow Foundations:

Pad, Stnps, and Raft

The MG and ESI are not
considered to be suitable
formations for shallow

foundations given their variability.

If adopted, shallow foundations
would need to be formed with the

KPGR.

A typical column load of 3,500kN
would require pads of about 3m x
3m, or strip foundations of about

1.2m width

Advantages

« Could obtain allowable bearing
capacities of 250kPa to 400kPa using

conventional construction methods.

* Reduces creation of contamination

pathways into underlyving aquifers
Disadvantages

* Depth to gravel between 1.0m and
3.8m with potential for ground
instability.

« Relies on presence of KPGR across

site.

* Foundation width may result in some
load distnbuted onto the underying LT

resulting in increased settlement.

# Possible perched groundwater in the
MG and ESI

« Differential settlement.

Engineenng properties of
the KPGR.

Confirmation of level to
top, thickness and extent

of the KPGR.
Stiffness of top of LC.
Groundwater level
Excavation stability

Allowable total and
differential settlements

Piled Foundations:

Driven Cast in situ (DCIS),
Continuous Flight Auger (CFA),
Rotary Bored

DCIS obtains capacity from
KPGR through end bearing.

CFA and Rotary obtain most
capacity from shaft fnction in the

Advantages

s«  Suitable and flexible for large column
loads (except DCIS).

*  The use of under—reams or large
diameter piles would achieve a higher

capacity for shorter piles.
Disadvantages

* Thickness of the London Clay.

Thickness of the London
Clay

Engineering properties of
the London Clay and
Lambeth Group

Groundwater level

Confirmation of

obstructions in the Made
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LC and WRB.

A typical column load of 3,500kN
could be supported by 600mm
dia piles 20m long arranged in

groups of three.

Degree of vertical and lateral vanation
of the WRB, and difficulty and obtaining

reliable design parameters.

Increased pile settlement at a given
load for under-reams and large
diameter piles; can be minimised

through base grouting.

Control of groundwater into bore {rotary
only)

Can be influenced by obstructions in
the Made Ground

Ground

soils.

Incorporation of a basement level to reduce levels to the top of the Kempton
Parlk Gravels. Would result in increased excavation of potentially contaminated

Assessment of waste
classification of soils.

Ground.

Use of vibrated concrete columns (WCCs) or vibrated stone columns (VSCs) to
locally improve bearing capacity. VSCs subject to confirmation of ground gases.
Both are influenced by the presence of significant obstructions in the Made

Assessment of ground

gases.

921 Preliminary Pile Test

If a piled foundation solution is progressed, given the difficulties of obtaining reliable design parameters in the
Lambeth Group, the potential cost- and design-benefits of installing a full-scale instrumented preliminary test

pile should be considered. This will enable a more reliable assessment of the design and performance of the

piles, which should result in a more economic pile design as well as managing the risks associated with

constructing piles in the Lambeth Group. Ground investigation at the test location will be required to inform

the test design. Sufficient programme time should be allowed ahead of the main piling works to obtain

maximum benefit from the test through careful design, planning and analysis.
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10 Conclusions

101 Geoenvironmental

A Preliminary Risk Assessment with has been carned out. Source-pathway-receptor linkages have been

identified, considered and the results of the risk assessment are summarnsed below.

1011 Risk to human health

Human health nsks from =soil contamination are assessed as being Very Low to Moderate/Low, reflecting the

following:

»  The likelihood of substantial contamination being present due to the historic uses of the site and the

presence of underground tanks:;
*  The close proximity of residential properties, community premises and schools;

»  The low likelihood of site users’ accidental contact with contaminated soil and groundwater due to the

majonty of the site being covered with hard standing at the present and in the future; and

»  The likely implementation of good construction practice and appropriate health and safety procedures

by construction workers;

Human health nsks from the presence of ground gas are assessed as Moderate reflecting; the highly elevated
concentrations of methane and carbon dioxide and low flow rates previously recorded, the limited data

available, and the propozed end use.

These potential risks can be mitigated by appropriate investigation, the adoption of appropriate remedial

measures and the implementation of the recommended health and safety regime.

1012 Risks to controlled waters

The rnisk to the Kempton Park Gravels iz assessed as Low to Moderate/Low refiecting; the nature and extent of
potential contaminant sources, the sensitivity of the aguifer (SPZ Il and Minor Aguifer), the relatively shallow
groundwater level, but also the relatively large distance (= 250m) to the nearest abstraction point and the

extent of hardstanding covering the site at present and in the future.

The nisk to the Woolwich and Reading Beds (\WHRB) and Chalk is assessed as Low reflecting; the nature and
extent of potential contaminant sources, the sensitivity of the Aquifers (SPZ Il, WRE - Minor Aguifer and Chalk
- Major Aquifer}, the significant thickness (approximately 15m) of low permeability London Clay overlying the
WRE, the relatively large distance (> 250m) to the nearest abstraction point and the extent of hardstanding

covering the site at present and in the future.
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The nisks to controlled waters are capable of mitigation by approprate investigation and the adoption of

appropnate remedial measures.

10.1.3 Risks to plant life and buildings/ structures

The potential nsks to plants and below ground structures on the redeveloped site from soil contamination is
assesszed as Very Low to Low reflecting; the nature and extent of the potential contaminant sources, and likely

usze of appropriate investigation and mitigation measures.

1014 Statutory designation

In our opinion, based upon the information obtained from this Phase 1 study, together with the result of the
related risk assessment, the site is unlikely to meet the crtena for determination as “Contaminated Land”
under Part llA of the Environmental Protection Act 1980 subject to appropriate site investigation and

assessment.

1015 Summary of issues with respect to contamination

Based on; the anticipated ground conditions, the nature of the proposed development, and the above risk

assessment, issues that need to be resolved with respect to contamination sources include the following:
* The nature and extent of contamination within the Made Ground;

®  The nature and extent of contamination associated with current and histoncal site uses; steel works, car

repair workshops and engineenng works etc;

®  The nature and extent of contamination in the vicinity of the former fuel station and electrical

substations;
#  The location of any underground tanks and the extent of contamination associated with them;
®  The nature of the ground gas regime in the Made Ground, underground tanks and former fuel station;
®  The nature and extent of contamination in groundwater beneath the site; and

¢  The likely waste classes for excavated matenal.

102 Geotechnical

The available geotechnical and geological information has been reviewed and the major constraints/ issues

associated with the development are summansed in the section below.

1021 Summary of geotechnical issues

From the Desk Study, the main issues/ constraints associated with the development are summarnised below:

o A relatively high water table; any basements or excavations which are required will need to take account

of this.
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s The Made Ground is vanable and may have problems with instability and/ or obstructions during

excavation.

* Any large unsupported excavations close to surrounding existing buildings and structures are liable to

induce ground movement, possibly undermining existing foundations.
# There is a potential nsk of heave of the excavation floor if excavations are required into the London Clay.

«  (Open excavations may require temporary/permanent support and localised water cut-offs or dewatenng

depending on their size and location.

s [f retaining walls are required, there are various retaining options available depending on the depth, size
and location. Given the anticipated ground conditions and groundwater levels, any temporary
excavations may require vertical supports and permanent excavations may require secant/ sheet pile

walls to provide water cut-off.

*  Dmving of sheet piles in the dense gravels (KPGR) may be difficult, and obstructions may be
encountered in the Made Ground. Pre-boring may be required to aid installation.

®  There are likely to be obstructions beneath the site which have been summansed in Section 8.1.1. The
presence of any of these obstructions will need to be taken into account duning design and construction
of the foundations. It is recommended that further consultation with the relevant authonties and third-
parties iz considered to further assess the rnisk of buried obstructions that might have an adverse effect
on foundation design and construction. This should be camied out by the design team. Further
consultation by the design team with the relevant parties’ neighbours is recommended to establish

available working spaces, agreed construction methodologies and any monitoring requirements.

¢  The relative ments of different foundation options have been reviewed in this report. Shallow
foundations could be adopted for allowable bearing capacities up to 400kPa based on foundaftions
formed within the KPGR. These foundations may be experience differential settlement, and their use is
subject to confirmation of the engineering properties, depth, thickness and extent of the KPGR.

«  For larger structural loads, piled foundations could be adopted obtaining capacity from the LC and
WRB. Higher pile capacities will require either under-reams in the LC, which may increase settlement at
a given load, or deeper piles into the WRB which may cause problems during construction. Given the
geological hazards, vanable ground conditions and difficulties of obtaining reliable design parameters for

the WRB, consideration should be given to carrying out a preliminary pile test.

o The rnsk of heave associated with tree removal i2 considered to be low; however these trees may be

subject to tree preservation orders.
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The risk posed by UXO at the site is considered to be low to moderate. An approprate good standard
of health and safety will need to be implemented during any intrusive investigation and/or earthworks,
and any suspect tems be reported to the authorties for appropriate identification and disposal if

required. It is standard good practice to be vigilant for the presence of unidentified objects on any site

and especially within an urban environment.
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11  Recommendations

111 Ground Investigation

An intrusive ground investigation will be required to verfy and improve the ground model and provide design
information to permit geotechnical design and geocenvironmental assessment. A preliminary scope of ground

investigation is summarized below.

1111  Geoenvironmental

Taking into consideration the size and the current ownership issues of the proposed development site, it iz
recommended that further ground investigations are undertaken in phases. This will allow a more thorough
spread of samples (both systematic and targeted) to be undertaken across the site to enable a better

assessment of the potential risks related to ground conditions.
A ground investigation to satisfy these objectives should comprise the following elements:
* A senes of tnal pits and window samples to allow:

o targeted sampling of contaminant hotspots (substations, tanks and former fuel station etc);

and

o asystematic sampling of Made Ground and natural material to highlight any un-identified areas

of contamination.

» [nstallation of shallow boreholes to investigate the shallow groundwater and ground gas regimes in the

Made Ground and Kempton Park Gravels;
« |nstallation of deep boreholes to investigate groundwater in the deeper aquifers; and

® A Genenc Quantitative Risk Assessment in general accordance with the provisions of the EA/DEFRA
Model Procedures for the management of land contamination, 2004 {CLR11) (ref.1).

1112 Geotechnical

From a geotechnical design point of view, the objective of the ground investigation is to:

»  Determine the surface level and spatial vanability {(vertically and honzontally) of the London Clay and

underlying Woolwich and Reading Beds;
o  Determine the nature and distnbution of the superficial deposits;
s [Determine the position of the groundwater level and vanation with season;

+ Develop a geotechnical ground model to include properties and parameters for geotechnical design.
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To meet these objectives, the ground investigation should include:

« Several boreholes into the London Clay formation at locations specific to the proposed structures. The
boreholes should be progressed using dnlling methods appropnate to the ground conditions and obtain

undisturbed samples at regular intervals;

* A minimum of three 30m+ deep boreholes to penetrate and prove the Woolwich and Reading Beds.
Boreholes should be progressed using drilling methods appropriate to the ground conditions and obtain

undisturbed samples at regular intervals;

¢« [Detailed logging of all =oil and rock samples obtained from the borehole in accordance with cumrent UK

guidelines;

® |nsitu testing comprising Standard Penetration Tests at regular intervals. Depending upon design

progression, there may be a requirement for in situ parameters obtained using pressuremeter tests;

s  Geotechnical laboratory testing of samples obtained in accordance with current UK guidelines to
provide appropriate geotechnical parameters for subsequent design of foundations and earthworks

classification;

* Monitoring of groundwater levels during- and post-ground investigation using piezometers in the
superficials, London Clay, and Woolwich and Reading Beds. Both the London Clay and Woolwich and
Reading Beds may require installation of vibrating wire piezometers to ensure a sufficiently rapid

response to changing groundwater levels.

We would also recommend undertaking soakaway tests and in situ CBR tests at appropnate locations to the
proposed infrastructure to assess the feasibility of soakaway drainage systems and to address pavement

design requirements.

112 Access and restrictions for Ground Investigation

Access for Ground Investigation (Gl) in and arcund the development will be restricted by the high volume of
pedestnan and vehicular traffic associated with the stadium during the football season and those areas of the
site which are currently privately owned. All exploratory hole positions will need to be confirmed with the

Client before site works commence, and a schedule of works agreed =so that access to each location is agreed.

Plant access in certain areas of the site may be restricted as several masonry arches fronting High Road have

low head-room. Head room restrictions may also limit plant access into the football stadium from Park Lane.
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BOREHOLE NO...z....  @Zs 315

Contract Name . Nerthumberland Pasl.  Report No...3286/APB/IAD

Depths showr - . rop of sample. |

B::i--h
Geological Survey

MU RESE unes @ All rights are reserved by the copyright proprietors. [TQ39SW BJ 375 ]

.................................... 3027
Client  .Cada Poll. Friscimann and Partners,Site Address RNy
Addross 42 HManchaster Sguare, L\ﬂrthumberldnd Park PI‘lm-ir‘_}" _._:fﬂ_l_c_n_ul
London MIM 6B ; Worcesteri Avenue,
___________________ Hurdngeys Londomy ML e
Standing Water Level ... .. B s Method of Boring....3 .EE*.:E?..,?.E‘.‘?.,.?HHE‘.' ............
Water Strusk: Lo EORE el i Diameter L
Ground Level e e S s Start....20%:7Ls . Finish 202270y
Remarks
I
! JARS CORES | BULK |F
i .
¥ 1 | ¥ 1 |
H101 2'13": | 8107 16'an | Bioo 5:of | '
g105 7oy | 8109 =22'0" giok 10'0" :
8105 12'6", | 8110 25'0" 8106 14'0" | ;
8108 20'0" I l | .l
4123 water| | I | i
| | |
I | | l '
| | [ | ]
. | r
J | 1 | $
| : . I | i
1 ! | ! I | {
Description Thickness |  Depth
| | |
- . ':
Topsoil ¥ : [ P magn i
Gravel with clay atgh 5101
Gravel and sand with some clay argn Fron
Campact gravel and sand ' | 7ren 140G
Stiff hlue clay ' : 10 6o a5t r-
i
|
!
|
| TOTALS | 250" 251 0"
Notes |, Descriptions are in accordance with B.S. Code of Practice C.P. 2001
Clients are requested to compare with samples submitted.
2, Core samples are nominally 4 ins. diameter and |8 Ins. long..,
PR
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! i R A e S o i e K o W el Wt i § e
i I PN AN Lu'\.hl.ul\\s Lt Lol

T t‘f"\-
EOREHOLE NO, 2. @ 2Fs-d 36
o N Northusberland P: 2 ; -
Comtruct Name: ..., NOrthuwboriand Park . poiing, S2BGAPRIUB. 2o
Clicns Cedolell, Frischmann .mﬂ Partnerﬂ, Site Addices 01 {;b{
4 ] ] ™
Address ...... xdnmﬁmbnuﬂm' Rorthumberland Park Primary sSchool,
Lomden W1M GLB
................................................. Lio ol i i PP
|
P s S e sonecbvare Haringey, London, Nel7. . eicninns
1
. Standing Water Level.......... 42 AP Methed of Boring, Shell and auger
Lagn : ; i
- Water Struck ., TP . TN Diameter DM SO
Ground Level R A s Start......2Ls4:71s  Fipish.. 230071
| Remarks
] .
| - '
!l JIARS | CORES BULK |
5
[ i | | H
8111 5'0"| 8130 45'on .| 8117 18%0n | 8113 9'0" | F
g112 ¢'0"; 8132 water! = | 8119 23t6" 8115 1&4tom |
Bilk 12'0" | I 8131 a7'6" | !
8124k 150" | I 8125 32'6" | | [
. 8116 16'0" | ! 8127 3716" | | I ,
18118 z1v0"! : 8129 Loign | | ;
8120 250" | | 8151 LBrEn | | ;
812z 070" | | | I f
8126 s5t0n | ' | | | |
8128 &Lo'o" | ! f 1 ‘
i i l L |
Description ' Thickness Depth |
4 :
|
) ;
Topsoil ' o Coarngn I !
Firm brown sandy clay pron J 6 i
Sand and gravel 116 | 5o
3tiff brown clay with stones orgn 1564
Stiff to very stiff blue silty clay gradually 5 St GM s0oron ;
" getting sandy | | |
{
|l |
|
.l |
l "J{:}TALS 50 1 ﬂ1l 1 5{'} ] Gl‘l
Nates |, Descriptions are in adcordance with B.S. Code of Practice C.P. 2001
Clients are requested to compare with samples submitted. ;

2. Core samples are nominally 4 ins. diamater and |8 ins. long. .

F:
Minmrhs chrown aea 2o fam of cnmn-la

British
Geological Survey

LI EL T FSEARLH COUNE @ All rights are reserved by the copyright proprietors. [TQ395W BJ 376 ]
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SOREHGLE NO.

Contract Name Nortivasberland Park

Clienz C. J Pell  JFrischooann apnd Partners,

‘!l- }Jam, nceau* quare
Addross ., ; AT s

Lomdon Wik GEB

W 8
AR B i

il
T

Report No.....
Site Address

Korthumberland P

NAT

Worcester Avenuo,

.................. AR BN A A R AR LA ARSI AR Rt

Haringey, London, N. 1?.

34 S
2.l

arls Primary School,

-------------------- R L T e P P E R T

Standing Water Level....... 2100 ... Method of Boring....3hell and auger
Water Struck ... -2 Diameter ... 6.ANERAS e
Ground Level IO 1< 74> S Start..... Finish..... E?E.git.:.?.l._- .......
Remarks
i_ IARS CORES BULK 1
I L) k i =|.
692h 2t6"| | 6951 16'G" | 6026 &'07 |
G025 Gro' I 6932 216" | 6938 110" |
91T 106N | I I I
16929 1ht6n | | & 1 j
{6930 156" | ' | | ; !
6933 23'0" | I | | ;
693k water | | | [“ 5 ;
| I ; |
! | ! I , I g
| = L | ’ .é
Desceription Thickness Depth
§ 5
Topsoil 116" 1ten
Hardeore gy 5'om i
Compact sand and gravel gron 1h1on '!
Stiff brown clay pegn 1570" !
5tiff blue clay gtov 5 23ran iIE
- |
| !
|
| 250" agipm

MNotes

|. Descriptions are in atcordance with B.S. Cade of Practice C.P. 2001

Clients are requested to compare wich samples submitted.
2. Core samples are nominally 4 ins. diameter and 18 ins. iang,--,

,_p,;"rjrh{: chrwn ara ta tan a8 e -

Geological Survey

MG B SEARCH COUNC! © Al rights are reserved by the copyright proprietors.

[TQ39SW BJ 377 ]
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FNSND ER LT NS N
o L \___; e T LA

Coneract Name . Northuwberiand Park. ...  Report Nou......5206/APB/IAD 2015
1
CHone SpldellErischunng and PRrteeldy  Site Address | &2l

Address.. b Manchester Square. ...

chondon WIM GER.. o Voo VI s

[ |
. e e e i Haringeya. bondemy Nalla
a8 I i " = i

Standing Water Level, 2100 s Method of Boring....oncll &nd auger ..

Water Struck e - Diameter D inches

a B ) Goh o Tl
Ground Level .- - R Starg, 19:fe71. Binish, 12s%eTe

Remarks

JARS CORES BULK

268 206M) | 5296 17'6" 5289 A4'ov
5290 76" ;- ¥

5291 9'o" Jl
|
|

2303 12VGY) ! I 5203 1hL'oY
52gh 15144] J ] |
5295 16261 i , ,
5297 200" I’ ! ;
5208 water i' 1 !
1 | b |
i | | i
I | ] |
3
L I 1 | | o
Description Thickness Depth
{ | || !.
| L - |
{ | |
Topsail ; . R LN A R 1L
Compact sand and gravel . 13740 | 150" 1
Stiff Lrown clay - : iron 16ro"
" 1
Stiff blue clay Lrgn 200

TOTALS 200" 20*0" E

Netas |. Descriptions are In decordance with B.S. Code of Practice C.P. 200i
Clients are requested to compare with samples submicred. -
2. Core samples are nominally 4 Ins, diameter 2nd 18 ins. long. .

Nirrrhe chmwn aen ra e o F eaenla

British
Geological Survey

s e oo @ All rights are reserved by the copyright proprietors. [TQ39SW BJ 378 ]
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B e i; el oo E‘fi‘f"':l i ,f'-‘ l-l"%—l
Ll i NG AN l_{:) it

o3

g -

ONS LD,
e 208w 311

v
Fal

Y, e e b | I R d
PN T N iy ;\u‘u.h

Concract Name  Northumberland Park ...  Report No.....3280/4PB/1AB

tape Gedolell  Frischmann and Partners, - s :
N e . o e Site Addresc %42 b
Address ... %4 Manchester Square, = Rerthumberland Park Primary School,
........ London WiM 6EB . it it lieobig s SRRSO S}
'ﬁ'i_, Haringey, London, N.l7.
o N e, e i et Wl sttt et S
= | _
Standing Water Lovel....... @8 i Method of Boring.......5hell. and suger .
=y 20 b . a
. Water Struck L "’6 _____ s Diameter .6 inches
Ground Level ... s 1 (O, Start....10e% 71 Finish..}.ﬁt‘f‘.:f.l.f. .........

Remarks

JARS CORES BULK ‘
[ L] F ¥ i 't
15273 DUen | I 5280 13'6" | 5275 Lrov| !
i) B0 | | 5353 1876™ | 54??' geon | !
5276 810" | | 5285 236" | |
|5276 13'0m ! ' | | !
5279 1316¢ | l I |
5281 1605h . i i
sa8s IH'G”! i . | ;
5084 23060 | , : |
5286 25'9": i } i
5207 water | 1 ! . |
| Description Thickness Depth
] Topsoil - aron 210" F
| Firm brown clay ; ' B B £ OrEN cor g
sand and gravel . 10tQn 121Gy
Stiff brown clay 110 13eGe
5tiff blue clay 2re! 160 |
Claystone 1rgn Lyraon ;
Stiff blue clay ; _ Brpn 2510 ;
| %
! !
% * | |
|
| i
1 TOTALS | as'o¢ 25' o lt'

Notes |. Daoscriptions are in dccordance with B.S. Code of Practice C.P. 200}
Clients are reguested o compare with samples submitted,
4. Core samples are nominally 4 ins. diameter and 18 ins. long: |

Mirmelbe chaiiim aes ra fam ~F rrmaemla

British
Geological Survey

et GH COUNET @ All rights are reserved by the copyright proprietors. [TQ39SW BJ 379 ]
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