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Executive Summary

Twickenham Station Yard (Solum Site)
Station Yard, Twickenham, London, TW1 4LJ (NGR 516054, 173616)

New 6 story residential buildings with surrounding pedestrian access, disabled
parking and soft landscaping.

The Site formed part of the open area in front of the former Twickenham railway
station from some time prior to 1880 until the relocation of the station and
construction of the on-site car park in the late 1950s

Superficial deposits: Kempton Park Gravel
Solid (bedrock) Geology: London Clay

Kempton Park Gravel: Principal Aquifer
London Clay: non-productive

A 2015 ground investigation, comprised of 3 shallow trial pits encountered a
sequence of bituminous hardstanding and sub-base over Made Ground, underlain by
Kempton Park Gravel.

Waste Classification Assessment of the geochemical analysis indicated the presence
of hazardous and non-hazardous samples. Hazardous soil sample classifications
were associated with elevated concentrations of TPH and/or PAH. In 2015, the
geochemical results were not part of a human health risk assessment. Groundwater
was not encountered within the shallow trial pits.

The PRA has identified 5 potential contamination linkages, 2 relate to the
construction phase, 2 relate the end-users of the proposed development and the
remaining CL relates to the underlying aquifer that could be impacted during and/or
after construction.

It is considered highly unlikely that the Site would be classified as Contaminated
Land under Part 2A of the Environmental Protection Act (EPA) 1990. No high-risk
potential Contaminant Linkages (CLs) have been identified to date.

3 out of the 5 potential CLs have been assigned a ‘moderate’ initial risk rating,
associated with the following:

> Moderate risk of contact with existing Made Ground contamination by site
workers in the construction phase of the development,

» Moderate to low risk of contact with existing Made Ground contamination by end
users, and

» Moderate risk of contamination impacting of the Principal Aquifer within the
superficial deposits.

The ground conditions profile below the site is relatively well-defined by archive
boreholes in the area and geological mapping, so it is apparent that the CFA bored
piles which are proposed to support the building will be a suitable means of
foundation support. Site-specific ground investigation is required to characterise the
strength profile within the underlying London Clay to allow cost-efficient pile design.
The ground investigation should also include sampling and laboratory testing to
characterise the engineering properties of the near surface soils and to quantify the
potential aggressivity to buried concrete.

Phase 2 Site Investigation and risk assessment to further evaluate the potential risks,
to enable the CSM to be updated and to determine whether mitigation/remedial
measures will be required. Recommended site investigation activities including:

» Two or three deep cable percussive boreholes to inform pile design.
» Shallow dynamic sample holes to characterise near surface ground conditions.

> Installation of groundwater monitoring wells and subsequent monitoring and
sampling for generic groundwater risk assessment.

» Laboratory analysis of soil samples for generic human health risk assessment
and additional pre-construction Waste Classification Assessment (WCA).

Pell Frischmann
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1 Introduction

1.1 Commission

Pell Frischmann (PF) has been commissioned by Solum Regeneration (Twickenham) LLP to prepare a
Phase 1 land contamination desk study for the proposed development of the ‘Twickenham Station Yard’
site, in Twickenham, southwest London.

1.2  Objectives

The objective of this Phase 1 desk study is to review readily available desk-based geoenvironmental
information and to carry out a walkover survey to facilitate an initial assessment of:

» The likely ground and geoenvironmental conditions at the Site, and
> Potential land contamination risks associated with the Site.

The overall aim is to identify potential geoenvironmental constraints which may impact upon and/or restrict
the proposed redevelopment of the Site.

1.3 Proposed Development

At the time of writing it is proposed that a new 6 storey residential building will be developed on the Site.
Proposed site plans and an example elevation are shown in Figure 1.

Figure 1: Proposed Development (Source Wimshurst Pelleriti, architect)

A e P i

Proposed building footprint and external ground surfaces Proposed South elevation
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Built development of the Site is heavily constrained by the alignment of two existing main sewers which
cross the existing car park area (refer to Section 2.2). Rather than diverting them, it is proposed that the
new building will be constructed over them, allowing for suitable subsurface easement.

The presence of the sewers prevents any basement from being incorporated into the building. It also
makes any consideration of shallow founding or ground improvement options for support of the building
unfavourable. A pile foundation solution is therefore proposed; bored piles can be inserted with minimum
ground disturbance at suitable offset from the sewers, with the building ground floor slab then designed
to span between the pile caps and across the sewers. Proposed lift pits and a SuDS attenuation tank
can also be accommodated within the pile foundation layout.

The land contamination and geotechnical risk/hazard assessments within this report account for both the
pile foundation approach set out above and the shallow groundworks associated with the proposed lift
pits and the SuDS attenuation tank. Shallow excavations will also be required within the Site to carry out
service diversions and to install the necessary service connections for the building. Further shallow
excavation will be required to install the surfacing materials and planting soils in the external areas,
including within a ‘rail exclusion zone’ on the north side of the proposed building. Over and above the
bores for the pile foundations, no other deep excavations are proposed.

Pell Frischmann Page 2
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2 The Site

2.1 Site Location

The Site is located approximately (approx.) 75m southwest of Twickenham Station in southwest London.
The approximate (approx.) centre of the Site is located at National Grid Reference (NGR) 516054, 173616
and the address for the Site is Station Yard, Twickenham, London, TW1 4LJ. The Site location is shown
in Figure 2.

Figure 2: Site Location Plan

iwgain
o

2.2  Site Description

The Site is currently used as a car park (with an asphalt surface) and

» occupies an area of approx. 950m2,

» s roughly triangular,

» measures 65m by 20m (approx.) at its maximum extents,

» s relatively flat and lies at an elevation of approximately 8.2mAOD.

The Site is bound by railway lines to the north, ‘Mary’s Terrace’ and ‘Station Yard’ roads to the east and
south respectively and an open asphalt and concrete surfaced area to the west. Immediately east of the
Site, ‘Mary’s Terrance’ passes under London Road (A310), which bridges the railway lines to the north.

The area to the west is owned by TFL; this ‘TFL Land’ is currently used as event day and emergency
parking for buses and a turning circle?.

2.3 Walkover Survey

A walkover survey of the Site was carried out by a structural engineer from PF on 19 March 2019. The
aim of the survey was to gain a general impression of the Site. The photographs from the walkover have
been reviewed by a geoenvironmental engineer to gain a general impression of the surface conditions at
the Site and to look for features of geoenvironmental significance, including potential contaminative land
uses. A selection of the photographs taken during the walkover are included as Figure 3.

1 Station Yard, Pre-App 2 Document, Wimshurst Pelleriti, March 2019.

Pell Frischmann Page 3
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Figure 3: Walkover Survey Photographs

The Site facing southwest. The asphalt surface appears
to be in good condition.

The northeast corner of the site was fenced off and View of the “TFL Land’ to the west of the Site.
appeared to be in use as a small site compound.

(left) View of the Site from London Road bridge looking
southwest and showing the railway to the north
(Wimshurst Pelleriti, March 2019)

2.4  Pre-Existing Reports

Table 1: Pre-existing Reportsbelow summarises the pre-existing reports which have been made available
and reviewed as part of this desk-based review.

Table 1: Pre-existing Reports

Report Title & Reference Source Date

Factual Report of Ground Investigation ref. 28006-02(00) RSK Environment Ltd (RSK) Dec 2015

Twickenham Station Car Park, Preliminary Waste Waterman Infrastructure & Dec 2015
Classification Assessment. ref. WIE11251-101-r-3-1-2-BG Environment Limited
(Waterman)

Pell Frischmann Page 4
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3 Environmental Data Search

3.1 Sources

The following ‘desk-based’ data sources have selectively been reviewed with respect to the
geoenvironmental status and setting of the Site and its surroundings:
» Historic Ordnance Survey maps,
Historic and current aerial photographs (Google Earth and Envirocheck),
British Geological Survey (BGS) maps and records,
Environment Agency (EA) data,
EA River Basin Management Plans (RBMPS),
Commission specific environmental database search results (Envirocheck), and

YV V.V V V

» Relevant internet-based data sources.

Relevant information is presented in the following sections and sub-sections of this report.

3.2 Environmental Database

As part of the data search an Envirocheck (Site Sensitivity) Report, Geology Datasheet and a set of
historic maps have been procured from Landmark Information Group (Landmark). Copies of the
Landmark products (in the form of datasheets and maps) are included in Appendix A and Appendix B.
Selected map extracts and relevant datasheet information summaries are included within the report text.

The key information topics included within the Envirocheck Report and Geology Datasheet are
summarised in Table 2.

Table 2: Landmark Reports

Envirocheck Report incl. Site Sensitivity Maps Geology Datasheet

e Environment Agency records, e Artificial ground and landslip map,
e Hydrology and hydrogeology, e Superficial geology map,

o Waste, e Bedrock and faults map, and

e Hazardous substances, e Combined geology map.

e Geological,
e Industrial land uses, and
e  Sensitive land uses.

Pertinent information from the Landmark products has been considered in conjunction with the findings
of the other desk study data sources and the collated findings are presented in the following sub-sections
of this report chapter.

Where Landmark information is referenced, the distances quoted from the identified features are to the
nearest point of the subject site boundary, unless stated otherwise. The Envirocheck Analysis tool has
also been used to review, combine and extract relevant information from the Landmark products.

Pell Frischmann Page 5
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3.3  Site History

In order to provide an overview of the Site’s history and to help identify potently contaminative historic
land uses both on-site and in the immediately surrounding area, the following historic records have been
reviewed:

» Historic County Series and Ordnance Survey (OS) map editions (source: Landmark); and
» Historic and recent aerial photographs (source: Google Earth, Britain from Above & Landmark).

A summary of the Site’s history is presented in Table 3 including a small selection of map extracts. In
some cases, the text in the table describes features from more than one map edition; in that case the
time range is shown, and the year of the map extract included above the text is included in blue.

Table 3: Site History

occupied by an open area in-front of “London Teddington’
station. The edge of the station buildings and fencing are
shown within the northwest and northern edges of the Site.

Off-site: the surrounding area is dominated by residential
streets, houses and gardens to the south. London Road is
shown to the east, the railway lines and railway buildings are
shown to the north.

ImIEI

-

——tn

1926: An aerial photogr

1896-1898: additional station buildings are shown within the
northwest edge of the Site and the station is now labelled
‘Twickenham Junction’. The small building just east of the
centre of the Site is identifies as a ‘Shelter’ in the 1896 map .

Off-site: residential development has expanded to the south of
the Site and Albany Hotel is shown to the southwest. Station
Road is now labelled to the southeast. A brewery is shown to
the north of the railway buildings (north of the Site).

e T

1914-1934: Off-site the former

the Station. is labelled ‘Corporation Depot) (1934).
Off-site: by 1914, the road south of the Site is labelled Station
Yard, Station Road is labelled Railway Approach. 165m to the
southwest a potential industrial building is shown.
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Table 3: Site History

B " “}’-955',(‘“ - i S N ‘\ G " ik e 'ﬁ ,, ","'éi?‘é St |
1959: The entire site area is now shown as a ‘Car Park’ that is
in front of the Station. free from buildings.

Off-site: the station has been relocated to the northeast side of
London Road and a small building is now shown, west of the
Site. The area immediately south of Station Yard (previously
housing) is shown as a single larger building and labelled
‘Depository’. A small unspecified ‘works’ is shown 42m to the
south.

1960-1980: from 1970 onwa

as a Car Park. The eastern part of the site is reconfigured  Off-site: the site to the southeast has been redeveloped
slightly, sometime between the 1967 and 1980 maps. sometime between the 1980 and 1988 map editions.

Off-site: by 1960 Corporation Depot is no-longer labelled (to

the north) and a garage is shown 64m southwest. By 1980 the

former Corporation Depot is now a ‘sorting office’ (north), and

the former depository and unspecified ‘works’ areas (south)

are occupied by residential properties. The area to the

southeast of the Site between Mary’s Terrace and Railway

Approach appears to have been cleared.
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2019: the current aerial photograph shows the site is in-use as  2019: current mapping also shows the site as a Car Park.
a car park.

Off-site: A bus is shown within the TFL land to the west and
the railway is in use to the north.

In summary, the historic maps and images indicate that the Site formed part of the open area in front of
the former Twickenham railway station from some time prior to 1880 until the relocation of the station and
construction of the car park in the late 1950s.2

2 |t is understood that the railway reached Twickenham in 1848 www.twickenham-museum.org.uk
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3.4 Published Geology

The published geology of the area is shown on the geological map for South London (Sheet 270, scale
1:50,000), published by the BGS. Derivatives of the BGS mapping are included in the Geology Report
(Landmark) and shown in Figure 4. Further geological information has been also obtained from the BGS
website.

Figure 4: Published Geology
Envirocheck BGS

0
\
3} N\ WV
v

Ach e 4%

] Langley Silt Member,l:kempton Park Gravel
Formation ([]London Clay Formation)

The maps indicate that the Site is underlain by superficial deposits of Kempton Park Gravel, underlain by
solid ‘bedrock’ geology of London Clay. The maps also indicate that superficial deposits of Langley Silt
are present immediately southeast of the Site. The BGS describes the above geological strata as follows:

» Langley Silt Member: “varies from silt to clay, commonly yellow-brown”.

» Kempton Park Gravel Member: “sand and gravel, locally with lenses of silt, clay and peat”.

» London Clay Formation: “bioturbated or poorly laminated, blue-grey or grey-brown, slightly
calcareous, silty to very silty clay, clayey silt and sometimes silt, with some layers of sandy clay. It
commonly contains thin courses of carbonate concretions (‘cementstone nodules’) and disseminated
pyrite.”

The BGS maintains an archive of historic boreholes. The locations of the available borehole records
within 250m (extracted from Envirocheck Analysis) are shown in Figure 5. There are records of 10
boreholes within 250m of the Site. The logs of the closest boreholes (drilled in 1959 up to 19m deep,
located 10 and 24m northeast) recorded a sequence of Made Ground over ‘gravel and sand’ over ‘blue
clay’. A borehole located 46m north (beyond the railway) recorded a sequence of Made Ground over
drift, London Clay, Woolwich and Reading Beds, Thanet Sand and Upper Chalk (this borehole was
significantly deeper, drilled to 167m below ground level, bgl).

Figure 5: BGS Borehole Records

10 borehole records within 250m of the Site
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3.4.1 Geological Records

The Landmark Envirocheck Report and Geology Datasheet indicates that there are no significant natural
ground stability hazards on-site, as summarised in Table 4.

Table 4: Natural Ground Stability Hazards

Natural Ground Stability Hazard Hazard rating

Shrinking or swelling clay No-hazard to Moderate

Landslide Very low

Running sands Very low

Compressible deposits Very low

Collapsible deposits Very low

Ground Dissolution No hazard

Non-coal mining areas No hazard

Coal mining affected areas ‘In an area that might not be affected by coal mining’

3.5 Hydrogeology

The hydrogeological classifications for the underlying superficial deposits and solid geology (bedrock),
taken from the Envirocheck Report are summarised in Table 5.

Table 5: Hydrogeological Classifications and Characteristics of Strata

Stratum Aquifer Designation  Hydraulic Characteristics (EA Descriptions)

Kempton Park Principal Aquifer “Layers of rock or drift deposits that have high intergranular

Gravels and/or fracture permeability — meaning they usually provide a

(Superficial) high level of water storage. They may support water supply
and/or river base flow on a strategic scale.”

London Clay Unproductive strata “These are rock layers or drift deposits with low permeability that

(Bedrock) have negligible significance for water supply or river base flow.”

Kempton Park Gravel (Principal, purple), Langley Silt Bedrock — unproductive strata
(unproductive strata, grey)

The EA records within the Envirocheck Report indicate the following:

» The Site is not within a SPZ (Source Protection Zone);
» There are no groundwater abstraction or discharge licences within 1km.

» The Site is not in an area at risk of groundwater flooding ‘for properties situated below ground level
but is within an area where groundwater flooding may occur at surface; as shown in Figure 6.

Pell Frischmann Page 9
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Figure 6: Groundwater Flooding Risk (Envirocheck)

o YZ Key:

f " Potential for groundwater flooding to occur at
surface

Limited potential for groundwater flooding to
occur

Potential for groundwater flooding of property D
situated below ground level

3.6 Hydrology

The nearest known surface water feature is the River Crane, approximately 100m to the north. The River
Thames is located just over 500m south of the Site. The Envirocheck Report and EA data also indicate
the following:

» There are no surface water abstractions within 1km; and
» There is 1 active discharge consent within 1km of the Site, for discharge from Public Sewers into
the River Thames 492m northeast of the Site.

The Envirocheck Report surface water flood risk map (extract in Figure 7), indicates some flood risk on
Site in the event of a 1 in 1000 year event. Further consideration of flood risk is beyond the scope of this
geoenvironmental report.

Figure 7: Surface Water Flood Extents

Key:

30 year flood risk M
100 year flood risk [0
1000 year flood risk ]

3.7 Radon

Reference to the UK Radon maps (www.ukradon.org) (and the Envirocheck Report) indicates that the
Site is within an area where <1% of the homes are at or above the radon Action Level, based on 1 km
squares. Subsequent reference to BR211 on Radon?® indicates that the area is within an area where ‘no
radon protection measures are necessary in the construction of new dwellings or extensions’.

3 BR211 Radon. Guidance on protective measures for new buildings, 2015 edition. Building Research Establishment.
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3.8 Environmental Data Searches

3.8.1 On-Site

Review of the Envirocheck Report did not identify any additional records of geoenvironmental significance
on-site. In particular, the report indicates that there are no records of ‘Contaminated Land Register
Entries’ on-site or within 1km.

3.8.2 Off-Site

Based on a review of the Envirocheck Report:

» The following potentially contaminative land-uses are noted within proximity of the Site: an active
fuel station (384m east), a former car breakers and dismantlers (69m east) and an unspecified works
(178m south of the Site).

» No landfills, historic landfills, licenced waste management facilities, registered waste transfer site,
treatment or disposal sites are recorded within 500m of the Site.

3.9 Unexploded Ordnance (UXO)

London was heavily targeted in terms of bombing during World War 2 (WW?2). A significant number of
bombs did not detonate on impact and some of these bombs are still in the ground. Hence the potential
presence of unexploded bombs may present a risk for construction works and residents/occupiers/users
of the surrounding areas.

A UXO desk study for the site has not yet been carried out. However, as an initial step towards a
preliminary UXO risk assessment (in line with the CIRIA report C681, 2009), a non-specialist UXO
screening exercise has been carried out for the Site.

As an initial part of the screening exercise, no historic military land-uses have been identified in proximity
to the area from the historic maps and aerial photographs reviewed and described in Section 3.3

An UXB risk map for the Site has been downloaded from Zetica (https://zeticauxo.com)®. The map
indicates that there is a low to moderate potential for unexploded bombs (UXB) to be present as a result
of WW2 bombing. A copy of the map, key and supplementary notes is included in Appendix C.

The Bomb Sight website (http://bombsigth.org) has also been consulted which plots all known aerial
bombs that fell during the period of the London Blitz. The Bomb Sight maps indicate that at least 5 high
explosive bombs fell between the railway (north), London Road (east), King Street/Heath Road (south)
and Grover Avenue (west) between 7 October 1940 to 6 June 1941. Of these, the closest recorded bomb
fell close to Staten Gardens, Whitton, London Borough of Richmond upon Thames, TW1 4AF. An extract
of the 1940s bomb map from bombsight.org is included in Figure 8.

4 Zetica are a leading UK provider of services for managing the risk of UXO on land assets.
5 Zetica are a leading UK provider of services for managing the risk of UXO on land assets.
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Figure 8: Historic Bomb Records

b

Source: http://bombsiqht.orq‘

3.10 Environmentally Sensitive Designations

The Envirocheck Report records that there are no environmentally sensitive designations within 1km of
the Site that are relevant with respect to land contamination.

3.11 Summary of Previous Geoenvironmental Reports

As scheduled in Section 2.4, copies of two previous geoenvironmental reports have been provided for
review as part of this PF commission. Both reports refer to an RSK ground investigation from 2015 that
was designed by Waterman.

The ground investigation included the formation of 3 shallow trial pits (TP1 to TP3), excavated to 1.2m
depth below ground level in October 2015. The objective of the ground investigation was primarily to
inspect and sample the near-surface materials and/or soils for pre-construction waste classification
assessment purposes. A Clegg Impact Hammer test was also carried out in each pit to provide in-situ
test data for external areas pavement foundation design.

The reports scheduled in Section 2.4 represent the Factual Ground Investigation produced by RSK
(2015) and the subsequent Waterman report (2015) that presented the findings of the preliminary waste
classification assessment. (Note: the geochemical analysis results were only used to undertake a
preliminary waste classification assessment and were not used to undertake a generic quantitative risk
assessment (GQRA) for human health).

The trial pits encountered a sequence of bituminous hardstanding and clayey gravelly sand (sub-base)
over Made Ground, which in turn was underlain by Kempton Park Gravel. An extract of the exploratory
hole location plan and the trial pit record for TP2 is presented in Figure 9. Hydrocarbon odours were
noted on the trial pit records for TP1 (0.1 to 0.5 m strata), TP2 (0.1 to 0.7 m strata, as above) and TP3
(0.1 to 0.5 m strata). No odours were recorded in the Kempton Park Gravel strata.

Soil samples collected from the bituminous hardstanding, Made Ground and underlying Kempton Park
Gravel were scheduled for geochemical analysis. These results were used to undertake a preliminary
waste classification assessment (PWCA). The results of the PWCA are in Table 6 and the subsequent
text.
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Figure 9: Ground Investigation (2015)

s

Exploratory hole location plan

= Depth Material
S Description of Strata (Thick | Graphic
m ness) | Legend
4" 4| MADE GROUND: Bituminous hardstanding.
0.10
MADE GROUND: Light brown and dark brown slightly clayey very
gravelly SAND with a low cobble content. Sand is coarse. Gravel is
angular to rounded fine to coarse flint, brick, asphalt and concrete. |
Weak hydrocarbon odour. (Sub-base Material) (0.25)
0.35
MADE GROUND: Orangish brown slightly clayey very gravelly SAND
with a low cobble content. Sand is coarse. Gravel is angular to well [
% rounded fine to coarse flint and occasional asphalt. Weak
hydrocarbon odour. |
(0.35)
0.70
MADE GROUND: Grey slightly sandy slightly gravelly CLAY. Sand is
fine. Gravel is rounded fine to medium flint. b6
Brown locally mottied orange slightly clayey gravelly SAND with a low .o g
cobble content and occasional lenses of sandy clay. Sand is fine to A2 o
% coarse. Gravel is subangular to rounded fine to coarse flint. No odour. | [ ;9 &
(Kempton Park Gravel) a5,
O o
™
H0.40) N 2 Y
. o O»
o. P
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o .
=} <]
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Trial Pit record for TP2 (left).

The findings of each trial pit
were broadly similar.

Despite being shallow, all three
pits passed through the base of
the surfacing and Made Ground
materials and encountered
natural strata, considered to be
the BGS-mapped Kempton
Park Gravel.

No groundwater ingress was
encountered in any of the three
pits.
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Table 6: Preliminary Waste Classification Acceptance Results (2015)

TP Depth, Strata Hazardous or Non- Elevated Meets Landfill Acceptance
mbgl hazardous Concentrations Criteria

TP1 0.0-0.5 Bituminous Hazardous PAHs

TP1 0.5-0.65 Reworked Natural Non-hazardous Inert (non-hazardous)

TP1 0.8-1.0 Natural KPG Non-hazardous Inert (non-hazardous)

TP2 0.0-0.1  Bituminous Non-hazardous

TP2 0.2-0.3 Sub-base Non-hazardous Inert (non-hazardous)

TP2 0.5-0.6 Made Ground Hazardous TPH, PAHs Hazardous landfill

TP3 0.2-0.25 Bituminous Hazardous PAHs

TP3 0.25-0.4 Made Ground Hazardous PAHs Hazardous landfill

TP3 0.8-0.9 Natural KPG Non-hazardous Inert (non-hazardous)

The results of the 2015 preliminary Waste Classification Assessment indicated the following:

>

Bituminous surfacing: 3 nr. samples were analysed. Two of the samples were classified as hazardous
due to elevated concentrations of speciated polycyclic aromatic hydrocarbons (PAHS). The
remaining sample classified as non-hazardous.

Sub-base: 1 nr. sample was analysed and classified as non-hazardous. Comparison against the
landfill acceptance criteria for inert landfills indicated that this sample would also be suitable for
disposal to an inert landfill (under the non-hazardous List of Waste code 17 05 04).

Made Ground: 2 nr. samples of were analysed. Both samples were classified as hazardous due to
elevated concentrations of total petroleum hydrocarbons and/or speciates PAHs. The results for both
samples were also within the landfill acceptance criteria for hazards waste landfills.

‘Reworked natural strata’. 1 nr. sample was analysed and classified as non-hazardous. Comparison
against the landfill acceptance criteria for inert landfills indicated that this sample would also be
suitable for disposal to an inert landfill (under the non-hazardous List of Waste code 17 05 04).

Kempton Park Gravel (KPG): 2 nr. samples were analysed and both classified as non-hazardous.
Comparison against the landfill acceptance criteria for inert landfills indicated that these samples
would also be suitable for disposal to an inert landfill (under the non-hazardous List of Waste code
17 05 04).

Note: All 6 soil samples of Made Ground, reworked natural and KPG, were also screened for the presence
of ‘asbestos in soils’, the results recorded NAD i.e. ‘No Asbestos Detected'.
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4 Preliminary Land Contamination Risk Assessment

4.1 Introduction

A Preliminary Risk Assessment (PRA)® has been undertaken to identify potential land contamination
and/or geoenvironmental constraints which could impact upon and/or restrict the proposed development.
The main part of the PRA involves the development of a Conceptual Site Model (CSM). The CSM is a
‘representation of the characteristics of the site in diagrammatic or written form that shows the possible
relationships between contaminants, pathways and receptors’s; (see definitions in Table 7).

Table 7: Contaminant-Pathway-Receptor Definitions’
Term Definition

Contaminant A substance in, on or under the land and which has the potential to cause significant harm to
a relevant receptor, or to cause significant pollution to controlled waters.

Receptor Something that could be adversely affected by a contaminant, for example a person, an
organism, an ecosystem, property or controlled waters

Pathway A route or routes by which a receptor is or might be affected by a contaminant.

The term ‘contaminant linkage’ (CL) is used to describe the relationship between a particular
‘contaminant-pathway-receptor’ combination. All three elements of a CL would need to be present for a
land contamination risk to exist.

The CLs from the desk-based review are compiled to form an ‘outline’ or ‘initial’ CSM. The CSM can then
be used to inform the overall land contamination risk assessment process and to identify requirements
for more detailed investigation. The CSM is subsequently refined or revised as more information and
understanding is obtained.

4.2 Potential Contaminant Sources

Table 8 summarises the potential contaminant sources and/or potentially contaminative land-uses that
have been identified on-site and/or in proximity to the Site, as part of the desk-based review.

Table 8: Potentially Contaminative Land-Uses

On-site Off-site

e Car Park (potential source of hydrocarbon e Railway land including tracks, sidings and sheds to
contamination), the north and former station.

e Made Ground (potentially including elevated e Potential Made Ground associated with demolition
heavy metal and hydrocarbon concentrations). of the former station.

e Former industrial land-uses including ‘works’ to the
north and south.

e Garage.

Based on the potentially contaminative land-uses summarised above, the following contaminants should
be considered when compiling future geochemical laboratory analysis suites:

Heavy metals/metalloids (including but not limited to arsenic, cadmium, chromium vi, copper, lead,
mercury, nickel, selenium, vanadium and zinc), asbestos, sulphate/sulphide, and hydrocarbons (including
total petroleum hydrocarbons and polycyclic aromatic hydrocarbons). Analysis suites should also include
supporting information/determinands including pH, total organic carbon and loss on ignition.

6 CLR11, Model Procedures for the Management of Land Contamination, Environment Agency, 2004
7 Environmental Protection Act 1990: Part 2A, Contaminated Land Statutory Guidance, Defra, 2012.
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4.3 Potential Receptors

In line with Defra’s Contaminated Land Statutory Guidance?, the following potential receptors have been
identified with respect to the Site and the proposed end-use:

» Human health of the future end users;

» Human health of the site preparation and construction workers; and

» Kempton Park Principal Aquifer.

4.4 CSM and Risk Assessment

An initial CSM for the proposed development is presented as Table 10. The status of CLs included in
the CSM should only be considered as ‘potential’ CLs until the possible sources identified can be
investigated to establish their presence/absence and/or significance.

As part of this PRA, a qualitative risk assessment has been undertaken for each CL. The assessment
considers the product of the ‘severity of the consequence’ and the ‘probability of the likelihood’ as detailed
in the Risk Matrix below (Table 9). The Risk Matrix is based on guidance within the CIRIA C5528 good
practice guide. For ease of reference the resulting risk rating has been included in the CSM. The results
of the qualitative risk assessment have been integrated into Table 10.

Table 9: Risk Matrix Key

Product Consequence
Severe Medium Mild Minor
High Likelihood _ High risk Moderate risk Low risk
E Likely High risk Moderate risk Low risk Very low risk
E Low Likelihood Moderate risk Low risk Low risk Very low risk
09. Unlikely Low risk Very low risk Very low risk Very low risk
No Linkage No risk

8 CIRIA C552, Contaminated land risk assessment, A guide to good practice (CIRIA), 2001.
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Table 10: Conceptual Site Model

Possible

Source(s) Pathway(s) Receptor(s)
End users
Ingestion,
Contaminants within inhalation or
the Made Ground direct dermal
contact
Site preparation
workers
Hydrocarbon Migration Principal Aquifer within
contamination within through the superficial deposits
the Made Ground unsaturated (Kempton Park
(from car parking) zone Gravel)
End users
Asbestos containing Inhalation

soils (ACSs)
Site preparation
workers

Probability

Likely

Likely

Likely to low
likelihood

Likely to low
likelihood

Likely to low
likelihood

Conse-
quence

Medium

Medium

Medium

Medium

Medium

Risk
Level

Moderate
to Low

Moderate

Moderate

Low

Low

Comments

Previous reports indicate the presence of a thickness of Made Ground across the Site
with detectable concentrations of heavy metals and hydrocarbons (GQRA of the
previous data is beyond the scope of this report). Previous ground investigation was
limited to 3 very shallow trial pits.

It should be noted that with respect to end users the proposed building will occupy
most the plan area of the Site. Further sampling and risk assessment should include
consideration of the proposed landscaping areas towards the perimeters of the Site.

Recommend: additional ground investigation including near surface soil sampling to
enable the geochemical nature of these materials to be further investigation and
potential sources to be quantified and the risk to be assessed.

Principal aquifer within the underlying superficial deposits.

Given the limited contaminative land uses on the site itself (car park), the risk that the
ground conditions could be causing identifiable deterioration in groundwater quality is
likely to be low. However, elevated hydrocarbon concentrations were recorded in the
2015 ground investigation.

Recommend: additional ground investigation to determine the geochemical nature of
the Made Ground and near surface soils and to observe the nature of shallow
groundwater, if encountered.

Previous reports indicate that Made Ground is present on site. The 2015 Ground
Investigation did not identify Asbestos in Soils therefore the risk level is recoded as low
in this preliminary risk assessment. However, the ground investigation was limited to
3 exploratory holes across the site.

Recommend: additional ground investigation including near surface soil samples to
screen for asbestos in soils in additional locations across the Site.

Pell Frischmann
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4.5 Potential CLs & Recommendations for Further Work

The PRA has identified five potential CLs for the proposed development, of which three have been
assigned a ‘moderate’ initial risk rating, associated with the following:

» Moderate risk of contact with existing Made Ground contamination by site workers in the construction
phase of the development,

» Moderate to low risk of contact with existing Made Ground contamination by end users,
» Moderate risk of contamination impacting of the Principal Aquifer within the superficial deposits.

No high-risk CLs have been identified as this time.

Based on the PRA, it is considered highly unlikely that the Site would be classified as Contaminated Land
under Part 2A of the Environmental Protection Act (EPA) 1990.

The PRA summarised above is based on the available data presented in this report and progressed using
qualitative judgement only, it should be noted that the scope of work for this commission did not include
undertaking GQRA of the geochemical data from 2015.

Phase 2 site investigation and further risk assessment would be recommended to further evaluate the
potential risks, to enable the CSM to be updated and to determine whether mitigation/remedial measures
will be required.
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5 Geotechnical Considerations

5.1

Hazard Identification

The constraints of the Site and the associated development proposals were outlined in Section 1.2. The
use of pile foundations is proposed as a result of the site constraints. At the time of preparation of this
report, the use of CFA bored piles of 600 mm diameter is under consideration.

Further to consideration of the development proposals in conjunction with the desk study findings on
geological setting, the following table comprises a preliminary geotechnical hazard identification, with

associated mitigation measures also set out.

Table 10: Preliminary Geotechnical Hazards

Item Hazard Impact on the Proposed Mitigation Measures
Development

General Unknown Ground Materials Conservative Design Solutions: Ground Investigation:

Ground Strength Profile, Physical and Inability to appraise a wide range Undertake a detailed site-

Conditions Chemical Properties: Unknown of design solutions due to lack of specific ground investigation
strength profile of underlying soils information. An over-conservative where boreholes of appropriate
leads to unknown pile foundation design may arise. depth are carried out with
diameter and depth_. Poorl_y Impact to Cost and Programme: associated in-situ ar)d .
compacted and variable thickness o laboratory geotechnical testing

) Unforeseen ground conditions . )
Made Ground may result in in order to determine the strata
ttlement of external ar Th Iy O CIEEDR I Cosh rofile on site, parameters for
SaullEnEusERds il ek Uls implications to the programme. o s I o
ground may contain potentially i design and soil aggressivity to
sulfate bearing soils and fill Potential Concrete Damage: buried concrete.
materials. Aggressivity of the ground may
damage the foundation materials.

Existing Damage to Third Party Assets: Conservative Design Solutions: Construction Planning:

Infrastructure  The Site has both existing main Restrictions on construction Construction sequences and

(including sewers and adjacent railway lines,  techniques due to the proximity to techniques to be assessed with

underground  performance of which could be existing structures. Restrictions on  regards to their impact to buried

structures) detrimentally affected as the result  allowable movements due to the structures and rail lines nearby.
of the temporary and permanent proximity to existing buildings and Ground Investigation:
works. structures. Incorporate some works to
Underground Obstructions: Old  |mpact to Cost and Programme:  search for obstructions at
foundations could be in place Unrecorded and / or unforeseen ground investigation stage.
within the ground, particularly obstructions/ structures may cause
within the northwest corner of the serious delays to piling and
site, formerly occupied by the groundworks and cost implications
station building. to the programme.

Services Risk to Workers and End Users Health and Safety: Health and Services Location: Obtain all
and 3" Party Assets: Damage to  safety implications for construction  the latest existing service
existing and proposed utilities and  workers and general public if a drawings and liaise with service
services. service strike were to occur during  providers to understand

construction. constraints and requirements

Impact to Cost and Programme: T SRR G

Unexpected services can cause Impact Assessment:

delays and cost implications to the ~ Undertake an assessment of

programme especially if damage proposed works (temporary and

to third party assets occurs. permanent) on third party
assets. Develop monitoring and
mitigation proposals.

Unexploded Risk to Workers and End Users:  Health and Safety: Health and UXO Assessment: Procure a

Ordnance Encountering UXO during works. safety issues during construction. detailed risk assessment from a
glte |§ |dent|{!eld as modera:e risk Impact to Cost and Programme: .s;ieculallst‘ comi)_an%/_ prior to any

ased on initial assessment. Unforeseen UXO may cause in ru5|vt¢ |nvesd|g§1|_|on, )
delays and cost implications to the EXCaVANDUIESIRENIRVOIRE
programme

Pell Frischmann Page 19



Twickenham Station Yard Phase 1 LCDS
102135-PF-ZZ-XX-RP-C-001

5.2  Preliminary Geotechnical Design Considerations

Further to the implementation of site-specific ground investigation as promoted in the mitigation column
of Table 10, the bored piles which are proposed for support of the building can be designed to a
conventional approach for installation within the underlying London Clay sequence. Archive borehole
TQ17SE3 to the northwest indicates that the London Clay formation strata may be present to in excess
of 50m depth below the site, so once below the Kempton Park Gravel, only progressively stiffening
London Clay is likely to be encountered in the pile bores. Seams of claystones may be encountered as
elsewhere in the London Clay formation. At least one borehole should be scheduled to a depth which is
several metres below the lowest likely predicted pile toe depth.

With the proposed building wholly supported on pile foundations and the floor slab effectively suspended
at just above existing ground level, there is little geotechnical scheme challenge or complexity in relation
to excavations and temporary works, provided that the sewers are given adequate protection throughout
the groundworks stage and the agreed (with Network Rail) railway ‘exclusion zone’ is marked out on site
and enforced during the construction period.
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6 Conclusions and Recommendations

6.1 Conclusions

6.1.1 Geoenvironmental

The preliminary land contamination risk assessment (PRA) has identified 5 potential contamination
linkages (CLs), 2 relate to the construction phase, 2 relate the end-users of the proposed development
and the remaining CL relates to the underlying aquifer that could be impacted during and/or after
construction.

Based on the PRA, it is considered highly unlikely that the Site would be classified as Contaminated Land
under Part 2A of the Environmental Protection Act 1990. No ‘high’ risk potential Contaminant Linkages
(CLs) have been identified to date. The PRA identified five potential CLs for the proposed development,
of which three have been assigned a ‘moderate’ initial risk rating, associated with the following:

» Moderate risk of contact with existing Made Ground contamination by site workers in the construction
phase of the development,

» Moderate to low risk of contact with existing Made Ground contamination by end users,
» Moderate risk of contamination impacting on the Principal Aquifer within the superficial deposits.

The PRA summarised above is based on the available data presented in this report and has been
progressed using qualitative judgement only. It should be noted that the scope of work for this
commission did not included undertaking GQRA of the geochemical data from 2015.

Phase 2 site investigation and further risk assessment would be recommended to further evaluate the
potential risks, to enable the CSM to be updated and to determine whether mitigation/remedial measures
will be required.

6.1.2 Geotechnical

The ground conditions profile below the site is relatively well-defined by archive boreholes in the area and
geological mapping, so it is apparent that the CFA bored piles which are proposed to support the building
comprise a suitable foundation strategy. Site-specific ground investigation is required to characterise the
strength profile within the London Clay, to allow cost-efficient pile design. The ground investigation should
also include sampling and laboratory testing to characterise the engineering properties of both the near
surface and deeper soils, to quantify the potential aggressivity to buried concrete.

6.2 Recommendations

Based on the above the following site investigation activities are recommended:

» Two or three deep cable percussive boreholes to inform pile design.

» Shallow dynamic sample holes to characterise near surface Made Ground materials and natural
sails.

» Installation of groundwater monitoring wells and subsequent monitoring and sampling for generic
groundwater risk assessment.

» Laboratory analysis of soil samples for the purpose of generic human health risk assessment and
additional pre-construction Waste Classification Assessment (WCA).

The above Phase 2 site Investigation and subsequent risk and hazard assessments are recommended
to further evaluate the potential risks, to enable the CSM to be updated and to determine whether
mitigation/remedial measures will be required.

The pre-existing 2015 ground investigation findings and geochemical data should also be considered as
part in the generic human health risk assessment and additional pre-construction WCA.
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7 Uncertainties and Limitations

This report has been prepared by Pell Frischmann with reasonable skill, care and diligence, and taking
account of the manpower and resources devoted to it by agreement with our client Solum Regeneration,
in accordance to the agreed scope of services.

This report has been prepared to provide pre-development geoenvironmental recommendations for the
development of the Twickenham Station Yard site. The report contents should only be used in that
context and Pell Frischmann disclaims any responsibility to the client and others in respect of any matters
outside the agreed scope of the work.

The report details the findings of work carried out by Pell Frischmann during a study period during October
2019. The report has been prepared on the basis of available information obtained during that study
period. Information provided by the referenced third parties has been used in good faith and is taken at
face value; however, Pell Frischmann cannot guarantee its accuracy or completeness.

Although every reasonable effort has been made to gather all relevant information within the context of
the agreed scope of work, all potential environmental constraints or liabilities associated with the site may
not have been revealed. Should additional Information become available (including new legislation and
changed practices), after the date of the report submission, Pell Frischmann reserves the right to
reconsider the recommendations and alter the report accordingly.

Notwithstanding any site observations concerning the presence or otherwise of archaeological sites,
asbestos-containing materials or invasive weeds such as Japanese knotweed, this report does not
constitute a formal or specific survey of these potential development hazards. Unless otherwise stated,
no assessment has been made for the presence of radioactive substances or unexploded ordnance.
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Appendix A
Historic Maps
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Pell Frischmann

Middlesex
Published 1874 - 1881
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies in outlying areas.

Map Name(s) and Date(s)

N

Order Details
Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 0.11
Search Buffer (m): 100
Site Details
Site at, Twickenham, Richmond upon Thames
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www.envirocheck.co.uk
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Pell Frischmann

Surrey
Published 1879 - 1891
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies in outlying areas.

Map Name(s) and Date(s)

Historical Map - Segment A13
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Order Number: 220173317_1_1
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National Grid Reference: 516060, 173600

Slice: A
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Site Details

Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

London
Published 1896
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held

at the scale adopted for England, Wales and Scotiand in the 1840's. In 1854

A the 1:2,500 scale was adopted for mapping urban areas and by 1896 it

3 i - covered the whole of what were considered to be the cultivated parts of Great
A : ) Britain. The published date given below is often some years later than the

' ;."’"“""‘ AT surveyed date. Before 1938, all OS maps were based on the Cassini

v e s 8 . Projection, with independent surveys of a single county o group of counties,
P giving rise 1o significant inaccuracies in oulling areas.
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Pell Frischmann

Surrey
Published 1898
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies in outlying areas.
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Search Buffer (m): 100
Site Details
Site at, Twickenham, Richmond upon Thames

Te 0844 844 9952

0844 844 9951
www.envirocheck.co.uk
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Pell Frischmann

Surrey
Published 1913
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies i outlying areas.

Map Name(s) and Date(s)

Historical Map - Segment A13
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Order Details
Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 0.11
Search Buffer (m): 100
Site Details
Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

Middlesex
Published 1914 - 1915
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies in outlying areas.

Map Name(s) and Date(s)

Historical Map - Segment A13

Order Details
Order Number: 220173317_1_1

Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 0.11

Search Buffer (m): 100

Site Details

Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

Middlesex
Published 1934 - 1935
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies i outlying areas.

Map Name(s) and Date(s)
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Historical Map - Segment A13

Order Details

Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 0.11

Search Buffer (m): 100
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Surrey
Published 1934
Source map scale - 1:2,500
The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
. vas | covered the whole of what were considered to be the cuttivated parts of Great
: ‘ Britain. The published date given below is often some years later than the
e e m == - surveyed date. Before 1938, all OS maps were based on the Cassini
- L e = = m = - - [ R Projection, with independent surveys of a single county or group of counties,
T L - giving rise to significant inaccuracies in outlying areas.
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Pell

Historical Aerial Photography

Published 1946
Source map scale - 1:

1,250

Frischmann

The Historical Aerial Photos were produced by the Ordnance Survey ata
scale of 1:1,250 and 1:10,560 from Air Force photography. They were
produced between 1944 and 1951 as an interim measure, pending
preparation of conventional mapping, due to post war resource shortages.
New security measures in the 1950's meant that every photograph was re-
checked for potentially unsafe information with security sites replaced by fake
fields or clouds. The original editions were withdrawn and only later made
available after a period of fifty years although due to the accuracy of the
ediing, without viewing both revisions it is not easy to spot the edits. Where
available Landmark have included both revisions.

© THE BRITISH LIBRARY BOARD. ALL RIGHTS RESERVED. Licence No:8048
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Pell Frischmann

Ordnance Survey Plan
Published 1959 - 1961
Source map scale - 1:1,250

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies in outlying areas.

Map Name(s) and Date(s)
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Pell Frischmann

Ordnance Survey Plan
Published 1960 - 1962
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies i outlying areas.
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Pell Frischmann

Additional SIMs
Published 1960
Source map scale - 1:2,500

The SIM cards (Ordnance Survey's *Survey of Information on Microfiim’) are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales

Map Name(s) and Date(s)

Historical Map - Segment A13
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Order Number: 220173317_1_1
Customer Ref: 1021
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Pell Frischmann

Additional SIMs
Published 1961 - 1982
Source map scale - 1:1,250

The SIM cards (Ordnance Survey's *Survey of Information on Microfiim’) are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buidings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales

Map Name(s) and Date(s)

N
Order Details
Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 0.11
Search Buffer (m): 100
Site Details
Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

Ordnance Survey Plan
Published 1967 - 1987
Source map scale - 1:1,250

The historical maps shown were reproduced from maps predominantly held
atthe scale adopted for England, Wales and Scotland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping urban areas and by 1896 it
covered the whole of what were considered to be the culivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counties,
giving rise o significant inaccuracies in outlying areas.

Map Name(s) and Date(s)
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Historical Map - Segment A13

Order Details

Order Number: 220173317_1_1
Customer Ref: 1021

National Grid Reference: 516060, 173600

Slice: A
Site Area (Ha): 0.11
Search Buffer (m): 100
Site Details
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Pell Frischmann

Supply of Unpublished Survey
Information

Published 1973

Source map scale - 1:1,250

SUSI maps (Supply of Unpublished Survey Information) were produced
between 1972 and 1977, mainly for internal use at Ordnance Survey. These
were more of a ‘work-in-progress' plan as they showed updates of individual
areas on amap. These maps were unpublished, and they do not represent a
single moment in time. They were produced at both 12,500 and 1:1,250

Map Name(s) and Date(s)

Historical Map - Segment A13

Order Details

Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 0.11

Search Buffer (m): 100

Site Details

Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

Additional SIMs
Published 1981 - 1990
Source map scale - 1:1,250

The SIM cards (Ordnance Survey's *Survey of Information on Microfiim’) are
further, minor editions of mapping which were produced and published in
between the main editions as an area was updated. They date from 1947 to
1994, and contain detailed information on buildings, roads and land-use.
These maps were produced at both 1:2,500 and 1:1,250 scales

Map Name(s) and Date(s)

Order Details

Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 0.11

Search Buffer (m): 100

Site Details

Site at, Twickenham, Richmond upon Thames

Tel 0844 844 9952
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Pell Frischmann

Large-Scale National Grid Data
Published 1991
Source map scale - 1:1,250

“Large Scale National Grid Data’ superseded SIM cards (Ordnance Survey's
“Survey of Information on Microfilm’) in 1992, and continued to be produced
until 1999. These maps were the fore-runners of digital mapping and so
provide detailed information on houses and roads, but tend to show less
topographic features such as vegetation. These maps were produced at both
1:2,500 and 111,250 scales.

Map Name(s) and Date(s)

Order Details

Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A
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Search Buffer (m): 100
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Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

Large-Scale National Grid Data
Published 1996
Source map scale - 1:1,250

“Large Scale National Grid Data’ superseded SIM cards (Ordnance Survey's
“Survey of Information on Microfilm’) in 1992, and continued to be produced
until 1999. These maps were the fore-runners of digital mapping and so
provide detailed information on houses and roads, but tend to show less
topographic features such as vegetation. These maps were produced atboth
1:2,500 and 111,250 scales.

Map Name(s) and Date(s)
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Historical Map - Segment A13

Order Details

Order Number: 220173317_1_1
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National Grid Reference: 516060, 173600
Slice: A
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Pell Frischmann

Large-Scale National Grid Data
Published 1996
Source map scale - 1:1,250

“Large Scale National Grid Data’ superseded SIM cards (Ordnance Survey's
“Survey of Information on Microfilm’) in 1992, and continued to be produced
until 1999. These maps were the fore-runners of digital mapping and so
provide detailed information on houses and roads, but tend to show less
topographic features such as vegetation. These maps were produced at both
1:2,500 and 111,250 scales.

Map Name(s) and Date(s)

oo |
5

Historical Map - Segment A13

Order Details

Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 0.11

Search Buffer (m): 100

Site Details

Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

Historical Aerial Photography
Published 1999

This aerial photography was produced by Getmapping, these vertical aerial
photographs provide a seamless, full colour survey of the whole of Great
Britain

Historical Aerial Photography - Segment A13

N

Order Details

1z Order Number: 220173317_1_1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 0.11
Search Buffer (m): 100
Site Details

Site at, Twickenham, Richmond upon Thames
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Ordnance Survey County Series 1:10,560
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Pell Frischmann

Historical Mapping & Photography included

Mapping Type
Middlesex
Surtey
Condor.

Middiesex

rénance Survey Plan

rinance Survey Plan
rinance Survey Plan
rénance Survey Plan
rénance Survey Plan

VectorMap Local

Historical Map - Slice A

Order Details
20178517,

Nanonal G Reference: 51300, 173600
Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details

Site at, Twickenham, Richmond upon Thames.

Landmark’ 4
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Russian Military Mapping Legends

1:5,000 and 1:10,000 mapping
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Pell Frischmann

Historical Mapping & Photography included

Mapping Type
Middlesex
Surtey
Condor

Surr
Middiesex

rénance Survey Plan

rinance Survey Plan
rinance Survey Plan
rénance Survey Plan
rénance Survey Plan

Ordnance Survey Plan
10K Raster Mapping
10K Raster Mapping
Vectorhap Local

Russian Map - Slice A

Order Details
20178317,

NabonaGria Reference: 316090, 173600
A

Site Area (Ha): 011
Search Buffer (m): 1000

Site Details
Site at, Twickenham, Richmond upon Thames
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Middlesex
Published 1869
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854
e

sed 1o update the 110,560 maps. The publihed date given therefore s
Ot Som years e than th. Sueyed da, Belore 193 103 mas

Couny o roup o s, oo s i Skt naceease
areas. I the lte 1940°, a Provisional Edfion was produced, which updated
he 110,560 mapping fom a number of sources. The maps appear

maps were nally overprinted it the Natonal Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Order Details

Order Number:

Customer Ref:

National Grid Reference: 516060, 173600
A

220173317_1_1
102135

Slice:
Site Area (Ha): 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.
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Surrey
. T Published 1871
Source map scale - 1:10,560
W3 Aheoned atthe scale adopted for England, Wales and Scotland in the 1840°s. In 1854
- he
- . Used 10 update th 1510500 maps. T pUbIEhed G iven Mereiore
- ot s e Sy e, S 135 9105 e
e Y areas. In the late 1940's, a Provisional Emmnw-\;pw uced, whict Vv updated
- “ e TAD.560 mapping ram a number of souces. The maps appea
- P S maps were ntally overprinied wihthe National Grid.In 1970, the frst
. ™
10 years or s for b areas,
Map Name(s) and Date(s)
1 '
] 1
'
- '
i Historical Map - Slice A
Order Details
1 Order Number: 220173317_1_1
Customer Re 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 0.11
i Search Buffer (m): 1000
Site Details
Site at, Twickenham, Richmond upon Thames
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Pell Frischmann

London
Published 1896
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

Order Number 2201733171 1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details

Site at, Twickenham, Richmond upon Thames.

Landmark’ .
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Surrey
Published 1898
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

often some years later than the surveyed date. Before 1938, al OS maps.
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

Order Number: 220173317_1 1

Customer Ref: 102135

National Grid Reference: 516060, 173600
A

Site Area (Ha) 011
Search Buffer (m): 1000

Site Details
Site at, Twickenham, Richmond upon Thames

Landmark’ 4
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Pell Frischmann

Middlesex
Published 1920
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

Order Number 2201733171 1
Customer 102135
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details

Site at, Twickenham, Richmond upon Thames.

Landmark’ 4
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Pell Frischmann

Surrey
Published 1920
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

Order Number 220173317_1 1
102135

National Grid Reference: 516060, 173600

Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details

Site at, Twickenham, Richmond upon Thames.
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Surrey
Published 1933
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
h

10 years orso for uban areas.

Map Name(s) and Date(s)

Order Details

| order Number. 2201733171 1
Customer Ref: 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.
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Pell Frischmann

Middlesex
Published 1935
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

-] Order Number. 220173317_1_1
2135

Customer Ref: 10;
National Grid Reference: 516060, 173600
A

Site Area (Ha) 011
Search Buffer (m): 1000

Site Details
Site at, Twickenham, Richmond upon Thames

Land
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Pell Frischmann

Surrey
Published 1938
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Pell Frischmann

Middlesex
Published 1938
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
Th

10 years orso for uban areas.

Order Details

| order Number. 2201733171 1
Customer 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.
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Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

Order Number 220173317_1 1
102135

National Grid Reference: 516060, 173600

Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details

Site at, Twickenham, Richmond upon Thames.

Land
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Pell Frischmann

Surrey
Published 1938
Source map scale - 1:10,560

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

| oten some years ate than the surveyed date. Belore 1938, il OS maps

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
jecton. The

10 years orso for uban areas.

Map Name(s) and Date(s)

Order Details

| order Number. 2201733171 1
Customer Re 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha) 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.
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Pell Frischmann

Ordnance Survey Plan
Published 1940
Source map scale - 1:10,000

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
jecton. Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

-] Order Number. 220173317_1_1
2135

Customer Ref: 10;
National Grid Reference: 516060, 173600
A

Site Area (Ha) 011
Search Buffer (m): 1000

Site Details
site at, Twickenham, Richmond upon Thames

Land
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Historical Aerial Photography
Published 1948
Source map scale - 1:10,560

scale of 111,250 and 110560 from A Force photography. They viere
1844 ana 1961 nd

checked for potentaly unsale informaton wih secuiy stes replaced by fake:
llds orclouds. The original edions were withdrawn and anly ater made.

Where

o
avalable Landmark have ncluded both revisions.

Map Name(s) and Date(s)

Order Details
Order Number. 220173317_1_1
102135

National Grid Reference: 516060, 173600
A

Slice:
Site Area (Ha) 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.

A Landmak Informaton Group Service V500 03.0612019 _Page 15l 24

Pell Frischmann

Ordnance Survey Plan
Published 1960 - 1966
Source map scale - 1:10,000

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
jecton. Th

10 years orso for uban areas.

Map Name(s) and Date(s)
|

I
I
I
I
I
I
e

Historical Map - Slice A

Order Details

Order Number 2201733171 1
102135

National Grid Reference: 516060, 173600

slice: A

Site Area (Ha) 011

Search Buffer (m): 1000

Site Details

site at, Twickenham, Richmond upon Thames

Land
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Pell Frischmann

Ordnance Survey Plan
Published 1966
Source map scale - 1:10,000

. s, In 1854

| oten some years ate than the surveyed date. Belore 1938, il OS maps

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
jecton. Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

| order Number. 2201733171 1
Customer Re 102135
National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha) 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.

Land B
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Pell Frischmann

Ordnance Survey Plan
Published 1975
Source map scale - 1:10,000

g s, In 1854

often some years later than the surveyed date. Before 1938, al OS maps.

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were ntally overprinted it the National Grid. In 1970, the frst
jecton. Th

10 years orso for uban areas.

Map Name(s) and Date(s)
|

I
I
I
I
I
I
e

Historical Map - Slice A

Order Details

Order Number: 220173317_1 1

Customer Ref: 102135

National Grid Reference: 516060, 173600
A

Site Area (Ha) 011
Search Buffer (m): 1000

Site Details
site at, Twickenham, Richmond upon Thames

dmark &
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Pell Frischmann

Ordnance Survey Plan
Published 1985
Source map scale - 1:10,000

. s, In 1854

*| oten some years ate than the surveyed date. Belore 1938, il OS maps

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

™
maps were nally overprinted it the Natonal Grid. In 1970, the frst
jecton. Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details
+| Order Number. 220173317_1 1
102135

National Grid Reference: 516060, 173600
A

Slice:

Site Area (Ha) 011
Search Buffer (m): 1000
Site Details

Site at, Twickenham, Richmond upon Thames.
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Pell Frischmann

London
Published 1985
Source map scale - 1:25,000

he 00, 1:10,000 and 1

nd sh
areas, and

uses (such as hospials, postaffces, facores etc) are numbered, with
numbered key doscibig thek use
“They were produced by he Russiansfo the beneft of navigaton, s wel as

invaded the U.K. The detaled inomaton provded indicates that he areas.
were surveyed using land-based personne, on the ground, inthe ctes that
are mapped.

Map Name(s) and Date(s)

Order Details

~=| order Number. 220173317_1_1
102135

Customer Ref:
National Grid Reference: 516060, 173600
Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details
site at, Twickenham, Richmond upon Thames

Londmark =
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Pell Frischmann

Ordnance Survey Plan
Published 1992
Source map scale - 1:10,000

atthe scalo adopted for England, Wales and Scotland In the 1840's. n 1854

| oten some years ate than the surveyed date. Belore 1938, il OS maps
single

areas. I the lte 1940°, a Provisional Edfion was produced, which updated
of sources.

These
maps were nally overprinted it the Natonal Grid. In 1970, the frst
Th

10 years orso for uban areas.

Map Name(s) and Date(s)

Historical Map - Slice A

Order Details

| order Number. 2201733171 1

Customer Ref: 102135
National Grid Reference: 516060, 173600

Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details
Site at, Twickenham, Richmond upon Thames

Landmark’ 4
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Pell Frischmann

10k Raster Mapping
Published 1999
Source map scale - 1:10,000

£:10000 colour raster mapping. These maps are derved fiom Landplan
The daia

oads, acks and paths. Road names are 2o nchuded together with the.

includos county, unlary authorty, dstict, cvi parish and consttuency.

Map Name(s) and Date(s)
I

Historical Map - Slice A

Order Details

Order Number: 220173317_1 1

Customer Ref: 102135

National Grid Reference: 516060, 173600
A

Site Area (Ha) 011
Search Buffer (m): 1000

Site Details
Site at, Twickenham, Richmond upon Thames

Landmark’ &
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Pell Frischmann

10k Raster Mapping
Published 2006
Source map scale - 1:10,000

£:10000 colour raster mapping. These maps are derved fiom Landplan
The daia

| oads, vacks and paths. Road names are also nciuded together vith the

includes county, unlary authorty, dstic, cvi parish and consttuency.

Pell Frischmann

VectorMap Local
Published 2019
Source map scale - 1:10,000

Vectorhap Local (Raster) s Ordnance Survey's highest detaied bacidrops

3 110000,

Map Name(s) and Date(s)
I

Historical Map - Slice A

Historical Map - Slice A

Order Details

Order Number 2201733171 1
102135

National Grid Reference: 516060, 173600

Slice: A

Site Area (Ha): 011

Search Buffer (m): 1000

Site Details

Site at, Twickenham, Richmond upon Thames.

Landmark’ 4
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os

Vectorhap Local is deived from arge-scale nformaton surveyed at 11250

scale (coveing major towns and cies) 12500 scale (smallr owns, ilages.
and 1. fand and

iiver estiary areas).

Map Name(s) and Date(s)
I

Order Details

-] Order Number. 220173317_1_1
102135

National Grid Reference: 516060, 173600
Slice: A
Site Area (Ha): 011
Search Buffer (m): 1000

Site Details
Site at, Twickenham, Richmond upon Thames

Landmark’ 4
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Twickenham Station Yard Phase 1 LCDS
102135-PF-ZZ-XX-RP-C-001

Appendix B
Envirocheck Datasheets and Plans

Pell Frischmann
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General

£y Specified Site 7 Specified Butfer(s) X Bearing Reference Poirt tdap D
|:| Several of Type at Location I:‘ Pylon Overhead Transmission Line
Agency and Hydrological Waste

Contaminated Land Register Entry or Maotice - .
O (Location) v BGE Recorded Landfill Site (Location)
[7] BGS Recorded Lancfil Site
{0 E& Histaric Landfill cBuf fered Paint)

Contaminated Land Register Entry or Matice

’ Discharge Consent

[ Ea, Historic: Lancill ¢Pohygon)

A Integrated Pollution Control Registered

Wiaste Site

@ Licensed YWaste Managemert Facility
fLandfill Boundary

. Licensed YWaste Management Facility (Location)
A Local Autharity Pollution Presertion and Contral . Local Authority Recorded Landfill Site (Locationjl
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« End e mpiec S oo e « End e piec « Not S
Poona Aceracy: Locaedy suppir vt 1om Poona Aceracy: Locaedy suppir o vithn 1om Poona Aceracy: Locaedy suppir vt 1om PosuonarAcowacy. Locied oy supper o withn 100m
Water Asteacions Water Asteacions Water Asteactions Water bstuacions
opertor Tustess Of Ham Poo Cu mssw | s 2 s peretor Kor Constucton Lmitea roone | 15 2 s Operetor DG Tiles & R Tiles ® e 2 sira opertor e v oy ot ® w77 2 sisi00
o umpa: 8505108 ©® 730 Coence Number:  Th010034003 ) i o umpar: 880410008 7ias0 Coonce N 2859560040 75500
Parmi verson Farmi verson Fermi verson Pomiverson. ol Supped
Cotaton Rhr Thames Ao o cup et Surey Cotanon RiverGraves At Tuickenhan - Bint A Cocaton e s s e s A Cocaton Garvn Tiouse, ISLEWORTH
Aoty Enronment Agency. Tram Aoty Enronment Agency. Thames Regon P Envronment Agecy. Tame. Aoty Enronment Agency. Tames Regon
Abstacion Spors GroumasFacites smay..”gm -ovea st Constacin: Tansiébetmeen sauces Abstacion Spors GroumasFacites Spvaylmqamn vt rach Coning
Rostacion Type:  Watermay bo bstracted fom 56 Aosacton Type:  Watr may b osractea fom a 5 paint Rosracton Type: Vet may b bsrated o S Roacton Type: ot Suppled
T e Gt o G e cumiaer
Rae 3 22 Saly Raie (13 Not Sppled Saly Rate (3 Not S iy Rate )
Veaty Rate (n3) 3420 Veaty Rate (ni)  Not Suppled Veaty Rate (w3 Not Suoped Veaty Rae (n3) 11365
Detaie Rier Thames At Ham Polo o, Ptersha, Surey e Not Sl Detaie The Extes Ground,Tuickentam e wer Gravel
Aahorsed st 01 ay Aahorsed st 0L At Aathorsed St 01 Oeober Aathorsed St ot Supled
Aihorsen en: 30 Sepemvar Ahorses eno fen Aoz Exd 30 Separte Authorsed En Subpled
S D i Cor 81 e S Dt 7300 Ape 2016 e S D 240 Apel 2003 o S S Nt St
Permi End Dais.  Not Supphe P End Date. ol Sppled Perm £na o ol Fermi End Dats.  Not Sup
PostonalAcetacy. Locaiod oy suppir o witin 0m Posiiond Aceracy: Locaedy suppir o vt 10m Posiiond Aceracy: Locaedy suppir o vt 10m PostonalAcetacy. Locaiod by supper o withn 100m
Water Abstcacions Water Astcacions Water Abstcacions Groundwatr Vaerabiy e
Operstor Thames Water siies Lt nase | 100 2 sisios Opertor e Constuceon Lmitea reone | 1547 2 siraso opertr 06 Tihes & R Ties ® 173 2 sirai0 Combined Princiv Supercial Aqiter - edum Vuerabiy Auane o B stsos4
Coence N Th3000371004 ) iz Coence Namber:  TH0310034003 ) 7430 Do umpar: 85000008 T73as0 Classator: ) 73604
Parmi verson P Verson Pormi erson Comoine vedum
Cocaton ke f Norumbetnd e g Sowsge T ks Cotanon RiverGraves At Twickenan - Bint D Cocanon Bothole At Th Exies Ground, Twckenham Valnrabity
e Envronment Agency. Tames Regon P Enronment Agency. Thames Regon Cior £ imes Repion
prosd Watersupy reaie: Ganeral Us (Low Los) Rbstacion Consicton: ranser s Rbstacion Spors GroumasFacites, Spray migaton - Direct e
Acton g Water i b i s Aosracton Type:  Wate may b osractea fom a S paint Rosracton Type: Vet may bs svated o 51 pont o
e e Gt Source Gt Bl 500550 myear
e Sitas iy Rate (n; Kot Suppled e oot Siples Besetowndex o100
Veaty Rte (n3):  Not Suple Veaty Rato (w3 Not Suppled Veaty Rte (v Not S Stporiial Zoo
Detaie JrerrscRR—— i Not S e T s Ground, Tockenham Patchiness
Ahorsed st OL it Rahorsed St 01 i Aahorsed st 01 Ocober Suporial s10m
Aihorsed En: 1 e Aahorsed enc: 31 aren Authoried End: 30 Sopamber rnoss:
PSS 3 012 o S S 331 2010 eSS S S 201 i Hon
Pemi End oats.  Not Spi Permi £nd Dat o Fermi End Dats.  Nol Supied St
PostonalAcetacy. Locaiod oy suppir o witin 10m Posiiond Aceracy: Locaedy suppir to vt 10m Posiiond Aceracy: Locatedy suppir t vt 10m
Groundater Vlnerabiy - Souble Rock Rk
Bedrock Aqufer Designatons
AauiferDesignaton: Unpecducive Strata Atsne o s st6084
ne) 73600
Superticil Aquier Designatons
Aauiter Desinaton: Pincial Aquier Auane o s susos
ne) 73604
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Quadrant Quadrant Quadrant Quadrant
Estimated Estimated Estimated Estimated
" Reference " Reference " Reference " Reference
tap Detalls Reterence | Ditance | comact | NGR tap Detalls Reterence | Ditance | comact | NGR tap Detalls Reterence | Ditance | comact | NGR 12 Detalls Reterence | Ditance | comact | NGR
Direction) | From Site Direction) | From Site Direction) | From Site Direction) | From Site
Exeme Fooding rom Fivers or Sea wilhout Defences 0 Ware etk Lnes S Water etk Lines S Water ek Lines
Type dant of Exseme Flooing o Rvers o Sea ithoutDefences o | 2 sisoss 50 |watruse Fam: T e | e . sigese 59 |watercouse Fom: s er nse | e . sigiza 68 |watercouse Form: mand iver ane | o . sisson
Flo lain Type:  Foia odos ) T Watercouse Long ® Traees Waterourse Longn 1607 ) Trzrae Watercourse Longn 45 o iz
Bounday Acoaacy: AS Spples eroourse Love o oround sface eroorse Love O oround sface atercouse Love Not Suppte
Pemanan: Pemanan: Pemanan:
Extreme Flooding from Rivers or Sea without Defences walemwm Nume Rwerlnum:s walemwm Nume Rwerlnum:s Watercourse Name: Not Supplied
Type et of Extreme Foaingrom Riers r S without Deferces aaw | a0 2 sioons Cach Saten o Nare
Fl tain Type:  Fova odels e s Py frmy
Boundary Accuracy: As Su OS Water Netwark Lines OS Water Netwark Lines OS Water Netwark Lines
E’"e"‘eF‘Wﬂ"‘“"“’““‘vem“'SSNW“"““DE’S"CES 51 | Watercourse Form:  Tidal river ABNE 658 6 516375 60 | Watercourse Form:  Inland river ALSNE 868 6 516336 69 | Watercourse Form:  Inland river ALTNE 921 6 515506
Type ot Hoaan o e S i e aow | 2 sisoos Watsrcourse Long 6498 & rane Watsrcouse Long 3157 ® Traast Watercouse Long 1617 oy Traee
B e e: i o raeas Wateremase Love On ground sutace Wateremuase Love On ground e Wateremuase Love. On gound sutace
Bointoy pabusy: 2SS Pomanant. . T Pomanant. . Tug Pemanen ue
Satetame: T s e e s core Watereourse Name: \otSupped
Fiooaing rom Rvers o Sea wihout efences S T e o e hane: 2
Type 1 of Flooding o Rvers o Sea i Delences o | o2 2 sucoss macy iy
Flo tain Type:  Fovia Hods o) i e e T
o plan e ol e 05 water etk U 05 water etk U 05 water etk U
s |watercouse Form: mand ver se | . sisons 61| waruse o g e | o . sigas To | waruse o g aow | o . sisizs
Flooding from Rivers or Sea without Defences. Watercourse Length: 77.3 (Nw) 174234 Watercourse Le ™~ 174457 Watercourse Len w) 173879
Type o Fooding fom RversorSea it Defences aow | o 2 suaea Ve 02 Voses Vet (52 S oundsoece Ve (52 S soece
i e Type:  Eovi s - g Pamanan: Pemanan: Pemanan:
Bounday Acouacy:ns Suppis e tame: ot ugpied Wateouse Name: RverCrane e ame: Bk of ottt s
Catchman Name Catchman Name Catchman Name
Flooding rom Rves o Sea wihout et Py Py Frmacy
e e mmww,amwmms,.wmwms aow | 2 sisoos T T——— T T———
Pl tan Type: P odos o iz 05 water ek 05 Water Newwark
Bounday Acomacy: xs Suppbas s |watercouse porm: _mand iver ase | . sisoss 62 |watercouse porm: mand iver e | e . siss0
Watecouse Lont o) iz Watereouse Lomt it Traass
Fiooding rom Rvers o Sea wihout Defences Waiscourse L Onground stace e
Type et of Fang o oers o Sea bt Detrces aae | e 2 sio101 Pemanent e Pemanent
Bisipunoe  Fa . ] Watsiiuse Name: \otSuppied et vame. o upes
e Fliihe Catchman Nama: T Catchman Name: Thamez
Frmacy !
ress Beneting rom Flood Defences
05 water ek Lines 05 water etk Lines
54 |watercouse Form: _mand iver ase | m . sissoe 6 |watercouse Form: _mand ver e | o . sas067
Fiood Water Sirage Aveas Watercause Long 529 o) Trasse Warcouse Lengts 317 ® Trast
o e o oo e e
Pomanan: Pomanan:
Fiood Detences Watsiiuse Name: \otSuppied Watseiuse Name: NotSuppied
S e
Type g ot aow | o 2 sisoze
Reference: Not Suppi [ 173712 Primacy: Primacy:
R Tw— 05 water etk Lines 05 Water etk Lines
55 |watercouse Fom: T iver e | s . susean o4 |watercourse porm: mand iver ane | oo . sisse2
e Koot cforces | 2| s Warscourse Long 78 recs ozio s e & s e
Here 2 oo sotace Watsreoursa Love: On gaund stace
05 Water etk Lines Pemanan: Pomanan o T
47 |waterourse Form: _man e o |0 . susoro Waeare ne: e anes Wetercourse Name: Mot Suppcd
Watereouse Long: 3277 ) e o o
Waterurse v on gound surace
Pomanant. . Tug 55 Water Newark Lines 05 Water ek Lines
Watercourse Nane: fer Crane 56 |watercouse porm: mand iver e | s . P 65 |watercouse porm: mand iver sasw | e . sas0s0
Watercourse Longin 3 ® Trass Watecouse Long ® Trzoas
Watkronrat Lovi On goun sataos Watsiouse Love Kot Supped
05 Water Newwark Lines Pomanan " Fomanan: :
48 |watercouse Form: T er e | sz . sagone Wetecourse Name: Mot Suppd Wetecourse Name: Mot Suppd
Waiacaurse Longn 7504 & s : o
Viteineze (2 G ouns st
Pomanan: 0 Water Newark Lines 05 Water ek Lines
Wit v S ares 57 |watercourse porm: man iver e | st . sisan 66 |watercouse Form: mand iver ane | oo . sissio
Watecourse Longn 154 ® Trasaz Watercourse Longin 15 o e
Wakromrse Lovis O groun sataos Watsreourse Love On graund stace
05 Water etk Lines i b oo >
49 |waterourse porm: mand iver aosw | s . sisarr Wetercouse Nane: fer Crane Wetercourse Name: Mot Supped
Watecourse Longn §76 ) ez . o
Watrcouse vt Ongrundsuaco acy
crmanent 0 Water Newark Lines 05 Wter Netwark Lines
Wi ane: S 58 |watercouse Fom: Taaer nse | e . sisiza 67 |watercourse Form: mand iver ame | oo . sissio
Watercourse Longn 860 ) Trzrae Watercouse Long: 2 o ey
Watsremrse Love: On ground stace Watsremse Love: on ground stace
Pomanant Pomanant
ercose Name: Not Suppied ercorse Name: Not Suppied
Catcnmn Catcnmn
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Waste Waste Geological Geological
Quadrant Quadrant Quadrant Quadrant
Estimated Estimated Estimated Estimated
Reference. Reference. Reference. Reference.
] Detals reteence | Ctance | contact | NoR ] Detals reteence | Ctance | contact | NoR ] Detals reteence | Ctance | contact | NoR ] Detals reteence | Ctance | contact | NoR
Direction) | From Site Direction) | From Site Direction) | From Site Direction) | From Site
Histoncal Landti Ses Potentaly niled Land (Nom Wate) G5 1625,000 Soid Geolagy G5 Weasured Utban Soil Cremistry
71 [Lenco Hader: ot Suppled assw | e 2 sisoo 7 |oeamgret N aow |72 sisass Descrpton: hames Group e o 1 susos Source assw | s 1 sisoa
Sy, oot o, Loraon ) i s Unksoun Fild Ground (. aary et M iz ) Tr3s00 e Sisisa 175574 ) T
Name Teieserian g & Dateof Mapping: 1057 FTET— Sol Sample Ty Topeoh
Operator Location:  Not Suppliec 86S Es d Soll Chemistry Sample Ares London
Soundary Accuracy: As Suppied Potentaly nfiled Land (Nom Wate) No dea avalatle e et oot
Prowda Reloencs. EAILBLLZZE 77 [Bearing et a0 siesas Concerrat
Firstinput Date: 31t December 1945 Sk Filed Ground (P, auary et (s6) 172833 BGS Recorded Mineral Sites ‘Cadmium Measured 0.60 mglkg
Last Input Date: 31st December 1963 Date of Mapping: 1992 8 it ame: Twickenham Gravel Pit AL2sw T4 1 515383 Concentratic
Specnod aste  Deposted wase nduded iner Waste Cocaton Tuickennam, Suty ) == e st 56.20 kg
e St Gealopea Suvey, Naonal Geoscience fomato Sice o
aserer 0 Reterence: 164150 Coniweasred 35550 mig
Fogs et ot Suppied Type opencast Concanraion:
WRC Ref: Status: Cease Nickel Measured 19,50 mg/kg.
e Speraor Gnknonn peraior kel eneu
Ginerrt ao0ds Operto Locar:  Not Sppled
- P Type: . Quatera. Devensian 865 Measured Urban SoflGhemisry
Historeal Landil ites Geobgy, Rempton Pat Grave Formaton Souce antsh Geclogcl Suvey, NatonalGeoscience Infommaton Serics ase | e 1 sigas
72 [Lenco Hader:  wilmontBrothers Mesw | e 2 sisoo uy ” e Byt s Suoee
Lo o Hoursow London ~ 174247 Positional Accuracy: Located by suppler to vithin 10m Soi SampieType:  Topsol
Nar
G5 Recordea Hineral Sies Sampe A andon
S o Nt Suppled rsomc Measure gt
Shondany sy As Supps 79 |ste ame Mogden Sand & Batest Works aow | a0 1 sismo e s EXrona
B Ehcaon Nomden,dowori, Whideses ) Triseo Concettln s o0moko
Eist i Date 515 Decamber 1955 Cadmim e
ContinpuDats: 31 December 1008 Reterence: e ConceniaOn e 7800 moo
vpe percsst
Concenat
3 St ensea
X as: Ret: 0 Operator: ‘Wiliment Rmny Mix Concrete Lid. Ee’“ Mf‘”l“"“ 456.20 mghkg
Regs Ret Not Supplied Operator Locason: ot Suppl L 00
WHG Ref: 554010035 Periodic Type: | Quatemary kel Measu .00 Moo
BGS Ret: Not Supplied ey, Kemplon Park Grave Formaton
Gner et 0037, Houoss ooy TS c—
Positional Accuracy: Located by supplier to within 10m BGS M +d Urban Soll Ch Y
Historcal Landii Stes . Soure maw | e 1 sigrzs
Ly |rrea Landtitstes s PR , I casured Urban SoflChemistny : Sigrzs, 17573 ® i
Locaion 5P rarmarets, o, Hounson, London ® e Soue surey e | on 1 siear0 Sot Sample Type: - Topsol
Name oo e Aomans ik S o) = ample Area. London
o Y S e émey?mm WTomake
Boundary Accuracy: As Suppied ‘sample Avea (onion oncentatr
Prowda Releoncs. EAILBI0SE osonc Measued 15,90 kg Cadmum essured 050 mo1a
Fist i Date 515 Decamber 1949 Concarraon: oncentaon
(et Date: 315 Docember 1961 Cabrissuea 100t Chromum Heasured 7020 mgig
Shechedwasie  Not Suppid Concarraon: Concanut
yoe: Chromium Heaswed 7680l Lead Measured  473.30 mghg
asoret o Concanrio nceiaton
Regs Ref Not Supplied Lend easred 50940 mhg Nickel Measured 29,90 mg/kg
WRC Ref: 5 Concentation Concentration:
865 e Not Suppled Nkl eseured  22.60mokg T
Gner et ao0ss Concenraio: 55 Massured uran 5ol Chemiaty oo | o K o
Licensod Waste Managemen Faciiies (Locatons) 65 Weasured Urban SoflGremisey e Sisas 1450 o et
74 | Licence Number: 400101 Azzsw 835 2 s15208 Source: " Atase 293 1 siotes Soll Sample Type:  Topsoil
Location: ‘Central Depor, Langhorne Drive, Twickenham, Middlesex, TW2 75G. W) 173464 Gri: 516188, 173322 (s6) 173322 ‘Sample Area: London
Operator Name:  London Borough of Richmond Upon Thames. Soil Sample Type:  Topsoll Arsenic Measured  17.50 mglkg.
Operator Location:  Not Supplied ‘Sample Area: London Concentrati
Authority: Environment Agency - Thames Region, North East Area Arsenic Measured  20.00 mg/kg. -admium Measured 0.60 mg/kg.
Site Category: Household, Commercial And Industrial Transfer Stations. Concentratic Concentrati
Cicance Guatis:  Issoea Catmiam Wessured 0.70 mglka Chromum Measured 50.80 kg
Issued Loy 2013 Conca Concantat
Uostoated: Kot Sup Sl s so20moha eadveasrsd 14560 mgkg
s o Soppled Concaris Concanraion
‘Suspended Not Suppled Cendveasyed 30,60 mgkg Nickel Measured 16,20 mg/kg
vk Not Suppie o e Concenrato:
G s o aepoyed kel veacured 2380 mgh 'BGS Measured Urban Soil Chemistry
Fosiond hetuacy Lovmeaoy pier o vitin 1om Soues surey st | e ' sierss
G5 Measured Urban Sl Cremisty . Sicrss, 1753 © TToaas
Local Authority Landi Coverage [
Source s Geolopeal Suey,NatonalGeoscienc nomatn Servie nane | a5t ' sisna ol Sampe Type:  Topsod
Name London Borough of Rimond Upon Thames o : st6004 o Sjish Seclogcal Suney. e sierae Sempe e Lonaon
e o anc data 0 oy ] S e oo ot eson Measued 18,90 kg
Sampe area - Loraon Concarao:
Local Authority Landfill Coverage rsenic Measured 1880 mo/kg ‘Cadmium Measured 0.80 mg/kg
Name London Borough of Hounsiow ™ i sisars Poimitiens Concanraor:
i no anchl it to 5oy rizsa T ed 030 molks 0mgke
Cancentation Concentation:
Potantaly niied Land (Non Wate) N 1000 mo My sssomaig
%5 |seangrer  sw mesw | sisw oo Concaniraton:
o Onkoonn Filed Ground (P4, quary 0 o e T somo Nkl wessured  26.80 kg
Dateof appng: 1093 Lend Ve Concanraon:
Nl eased 1930 kg
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Geological Geological Geological Industrial Land Use
Quadrant Quadrant Quadrant Quadrant
Estimated Estimated Estimated Estimated
" Reference. " Reference. " Reference. " Reference.
iap Details Distance | Contact NGR iap Details Distance | Contact NGR iap Details Distance | Contact NGR iap Details Distance | Contact NGR
D (Compass. D (Compass. D (Compass. D (Compass.
Direction) | From Site Direction) | From Site Direction) | From Site Direction) | From Site
BGS Measured Urban Soil Chemistry BGS Urban Soil Chemistry Averages. ‘Radon Potential - Radon Affected Areas. Contemporary Trade Directory Entries
souce: s | e : susear Auane 0 : susona Atected ea: Auane 0 1 susos a0 [Name Sorap Car Now Today Cash Taickanam asse B sisus
e Sisaor. 175758 ® e Simpeses  Lonaon ) Tr3s0d cEmai iy be o or abov h Al Lovel ™) Traans oo Condon Road, Twckonham. MG, T 3az ® Trasao
Solsampie Tpe:  Topsl Coum Souce Chrosiaion:  Car Breakers & Drmantins
" o e frsenc Mnimum 100 mka acive
Arsenic Measured  13.00 mg/kg. Concentratior Radon Potential - Radon Protection Measures. Positional Accuracy: Manually positioned to the road within the address or location
Concenta s Auctage 1700 mghg Aisne o : siaose
admaam Measued 200 Mgk Concention o radan potective me o qisoet Contemporary Trade Diectory Entries
Concontt Srsonc Mgt 16100 mghg soe 0 [Name et Auane » siciee
Chiomum Heasured 7420 mgy Concarnaor: Locaon it e s T, Lo o, Tk, W3 565 ® raeds
Concena Cotmominimum 010 gt Chiuon: Compt i
Conivionsuea 21230 mgtg Concetauon Staus:
comor admaam Average. 050 Mgk Postonal Aceuacy. Aomatcaly posivoned ot address
P mote Conceanon
Contemporary Trade Dectory Entres
Concemaon Cadmiam Masimum  165.20 g
Concomaion @ [Name Fast Cas 4 Scrap Cars Tuikentam A Auane 2 sicie
565 Measured Urban SoflGhemisny oo inimum 13,00 kg Locator Rogai House, Twikennam. iadesox TW1 305 ® rae0s
souce ot Gelgea Sy NasorGaasrcsnorrson ers aoww | w2 1 sisisn Concana Chncscaton:  Cat Breakers & Dismanters
e Sising ) a1 Chiomum Average 7900 mgia p inaci
S Sampie ype:  Topsol Concona
Simpe drea” . London Chromium Mainum 2054.00
Arsenic Measured  12.40 mglkg. Concentration: o Contemporary Trade Directory Entries.
Concenauon eadvnmun  1100mgka 0 [Name an Aane 72 sieiee
Catmom easured 030 g Concananon e oo, 75, Lonkon R Tkt T 305 ) ey
Conemmaton o oy Clasieaton:  Fooa Producs - Manfacurers
Chromum Heasured 6430 gy Concaniraton: s
Concomaion 1000000 mok Posionsl Accuacy. Aomatcaly positoned o the addess
Coadviensea 9150 mpg Contemporay Trade Dlecory Enres
Concentration: Nickel Minimum 2.00 mgk porary ¢
Concentration: Nickel 28.00 mglkg tegal House, Twickenham. Middlesex, tw1 3qs
Nckel Avran Closficatons o Beaker & Dsmanters
65 Measured Urban Sofl Gremisiey Nkl asimum 506,00 mgfg
soure: aosw | an 1 s Concemratn
Soisampie Ty Topsod e wie Coal Mining Altected Aveas Gontemporary Trade Diectory Entries
S0l sompe e Topeol et by cont i w0 [Name ' Scrap Yards In Twickenham mane |7 sieie
‘Arsenic Measured 20,40 malkg that might not be affected by coal mining ocation: Regal House, 70, London Road, Twickenham, TW1 30S ) 173603
Concontat Non Coat Vining Areas of Gret Brian Clasficaton; o Breaker & Bomantets
‘Cadmium Measured 0.70 m ‘o Hazare tatus: inactive
e ko No Hazard Positonal Accuracy: Automatically posiioned to the address
czmmu:mlwasumd 66.40 mg/kg. Potential for Collapsible Ground Stability Hazards Contemporary Trade Directory Entries.
neentat Vazard Pt ey Auane o ' sicons
oD soma - w0 S r— Auane 2 sisis
easre oo s surey ) irseos Locaon Rogal iuse, 7, London Road. Twickenham, TW1 35 ® 73508
Noaieaoued  3260mpty ot s G Sy s it S G
Concentrat Hozrd el o AN o 1 516064 s Inactive
Posional Accuacy. Adomacaly posoned o th addess
souce: antsh Gl Suvey, NatonalGeoseience fommaton e Jre : siso00 Potential for Compressile Ground Stabilty Hazards
a0 [Name ool Uk L0 e | w2 sisis
o S308 176368 w Trases Hazard Potenat. ey Low assw | 2a : sisros eae e, 70, London Road, Twickenham, Middesex
Lo e Tt tas s o S nAn 1 Lo Rt Tk, e, T 505 ® =
Arsonc Measued 2000 kg Potential for Ground Dissoluton Stabily Hazards Staas: st
Postonal Accuacy: Maal postioned o headrss focaion
Concentrati Hazard Potential No Hazard ALINE o 1 516064 o s
Cnﬂ"ﬂu:’v :Mﬂsw!ﬂ 050 mg/kg Source: (NE) 173604 Contemporary Trade Directory Entries.
Aromum Measured 5780 Potenta for Landside Ground Stabilly Hazards w0 [Name Sier Lo Aane vz sicior
o Measured 57,00 moko v Locaion RegaHouseT0 Lo R, Tukeram, s, TWA 305 ® 173602
oncentrai Hazard Potential:  Very Low ALINE o 1 516064 Classification: ngsne & Hoslery Manufacturers & Wholesale
G ar0moha S suney ) irsaos
Nickel Measured 2130 mglkg. Potential for Running Sand Ground Stability Hazards Postons AceuacyHanuahy positones o h adess o ocaion
Concomaion Hazart Potntal;  Very nisne o ' sicoss Comeore s Gy i
BGS Measured Urban Soil Chemistry. ce. NE) 173604 80 | Name: ALINE 72 516162
e suney, Aese 890 i ste26a Fotential for Running Sand Ground Stabily Hazards. Locaton: 5;3;\ :«wg 70, Lordon R, Twikennan, TW1.305 ® 173603
Sissen 1160 ) e Hazad oot o Assse S 1 sugo02 ot
Solsampe e Tl Soiee =) Trases Posions Accuacy. Aomatcaly positoned o te address
Hrson Mossued 2550 mata Potential for Shnking or Swelling Cly Ground Siabilty Hazarcs Contemporay Trade Dreciory Enres
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