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EXECUTIVE SUMMARY 

Proposals It is understood that the northern third of the existing 
playing fields are to be developed for residential purposes; 
no further details were provided at the time of writing this 
report. 

Site History Historical Ordnance Survey maps show the site has 
remained largely undeveloped and used as playing fields/ 
sports pitches, with the exception of a pavilion, stand and 
some smaller ancillary buildings, located in the northwest 
and west of the site. 

Site Geology The British Geological Survey (BGS) map of the area 
indicates the site to be underlain by the Quaternary 
Kempton Park Gravel Formation. This is shown to be 
underlain by the Palaeogene London Clay Formation. 
A soakaway test investigation has previously been 
undertaken at the site by Ruddlesden geotechnical ltd in 
September 2016 (report ref: AC/JW/SR/16325/STR). 
Ground conditions encountered during the investigation 
comprised made ground to depths of between 0.65m and 
1.20m, underlain by slightly clayey silty sand and gravel 
(Kempton Park Gravel Formation), to the base of the trial 
pits, to depths of between 2.40m and 2.60m. 

Groundwater was not encountered within any of the trial 
pits excavated at the site. 

Foundations Subject to confirmation by intrusive investigation, 
providing that made ground is not present to significantly 
greater depths than was encountered during the 
soakaway test investigation, traditional strip/ trench-fill 
foundations should be suitable to support low-rise 
structures. However, if deep made ground or loose 
superficial deposits are present beneath the site, piled 
foundations might be required to support the proposed 
structures. 

Soakaways In-situ soakaway testing showed that the ground has a 
relatively low permeability, but may be suitable for 
infiltration/ soakaway drainage, subject to further testing. 

In the absence of further testing, on-site attenuation with 
off-site discharge is likely to provide the most suitable 
drainage solution. 

Preliminary 
Contamination 
Risk Assessment 

Although the site has primarily been used as playing 
fields/ sports pitches a number of past and present 
potential sources of contamination have been identified, 
primarily associated with the former fuel tanks associated 
with the pavilion and relatively superficial depths of made 
ground. 
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Radon/ Ground 
Gas 

No radon protection measures are required. 

Consideration should be given to the ground gas and 
hydrocarbon vapour generation potential of the on-site 
made ground once the extent and nature of the material 
has been confirmed as part of the intrusive investigation 
(see below). 

Further Work An intrusive ground investigation is recommended for 
both contamination and geotechnical purposes. 

A combination of both windowless sample boreholes and 
machine-excavated trial pits is considered to be the most 
appropriate investigation method at this site. 

The preliminary unexploded ordnance risk assessment 
(Appendix B) has indicated an overall High risk from UXO 
at the site. As such, it is recommended that exploratory 
positions be cleared by a specialist UXO surveyor, such as 
BACTEC Ltd, prior to excavation. 

For geotechnical purposes, representative samples should 
be taken and tested for plasticity classification, to 
determine volume change potential, and pH and soluble 
sulphate, to determine the concrete class required for 
buried concrete. 

For contamination purposes, soil samples should be taken 
from the most likely areas of contamination. Soil samples 
should also be taken from the natural soils to ascertain 
the potential for contaminant migration beneath the site. 

Should groundwater be encountered, this should also be 
sampled and tested to assist in the assessment of the risks 
to the water environment. 

In addition, contamination laboratory testing will assist in 
classifying the soils for off-site disposal purposes and 
provide information for water supply pipe selection. 

This executive summary is to be read in conjunction with, and not in 
isolation from, the full report text and appendices. 
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1 INTRODUCTION 

1.1 General 

It is proposed to develop the northern third of the existing Teddington Playing 
Fields, Teddington, for residential purposes. 

In order to gain background information to aid the design and construction of the 
new development, a Phase 1: Preliminary Geotechnical and Contamination 
Assessment has been undertaken which included the study of historical Ordnance 
Survey maps, geological maps, environmental information, geological information, 
a preliminary unexploded ordnance risk assessment and a walkover survey.  

A soakaway test report has previously been undertaken at the site by Ruddlesden 
geotechnical ltd in September 2016 (report ref: AC/JW/SR/16325/STR), the salient 
findings of which are detailed within this report. 

The investigation was undertaken in September 2016 and carried out by 
Ruddlesden geotechnical ltd, acting on behalf of Quantum Land and Property Ltd. 

1.2 Development Proposals 

It is understood that the northern third of the existing playing fields is to be 
redeveloped for residential purposes. No further details were available at the time 
of writing this report. 

1.3 Scope of Investigation 

The investigation covers geotechnical and contamination aspects relating to the 
development. The brief was understood to comprise the following: 

 Study historical, geological and environmental information relating to the 
site. 

 Obtain a preliminary unexploded ordnance (UXO) risk assessment. 
 Undertake a walkover survey of the site. 
 Make preliminary recommendations for foundations and associated 

structures. 
 Comment on any other geotechnical matters arising from the investigation. 
 Produce a conceptual site model, incorporating relevant findings from the 

recent soakaway investigation (report reference AC/JW/SR/16325/STR). 
 Undertake a preliminary contamination risk assessment. 
 Undertake a preliminary ground gas assessment. 
 Provide recommendations for further investigation. 

1.4 Scope of Report 

The report is presented as a description of the data obtained. This is followed by 
an interpretation and discussion of the results together with preliminary 
engineering recommendations for foundation design, a conceptual model of the site 
and preliminary contamination risk assessment. The final part of the report 
comprises proposals for any intrusive investigation required. 

The presence of asbestos containing materials (ACM) within buildings and invasive 
plants are outside the scope of this report and should be addressed by respective 
suitably qualified experts, if necessary. 
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 THE SITE 

2.1 Site Location 

The site is located at Teddington Playing Fields, Teddington, Greater London, see 
Appendix C (Dwg. Nos. 16325/01 and 16325/AP). The British National Grid 
Reference of the site is 516451, 170838, and the nearest postcode is TW11 9HL. 

The site is located within a predominantly residential area, approximately in the 
centre of the town of Teddington, in the London Borough of Richmond upon 
Thames. Access to the site is gained via Udney Park Road, to the west of the site. 

2.2 Site Description 

The site is roughly rectangular in shape, measuring approximately 200m x 280m, 
and is generally flat and level.  

The site comprises a large recreational sports field, together with a tennis court, 
clubhouse building and other small ancillary structures, including a car parking 
area.  

The sports field comprises mowed grass at the surface and is currently split into a 
series of football, rugby and cricket pitches. 

The clubhouse is located in the west of the site and comprises a two-storey (and 
locally one-storey) building of brick construction with a tiled pitched roof. Two 
above ground fuel storage tanks, understood to contain diesel, were observed 
within a brick extension to the northwest of the clubhouse building. The tanks were 
of metal construction, were situated within a brick and concrete bund and were in 
moderate condition. However, some minor stains and spillages were noted within 
the areas surrounding the tanks. It is understood that the tanks were historically 
used to fuel a boiler within the clubhouse building, although this boiler has since 
been removed and the tanks are no longer used. 

The car parking area is located within the west of the site, to the south of the 
clubhouse building, and comprises loose gravel at the surface. A storage building 
is located within the northeast of the car parking area and is of concrete block 
construction with a corrugated metal roof. The building is currently used for the 
storage of paints/ line markers and small quantities of oils/ lubricants and fuels. It 
is of note that some of the paint containers were located upon a poly-spill 
containment pallet, although some minor spillages of paint were observed around 
the outside of the pallet. 

The tennis court is located within the southwest corner of the site and comprises 
artificial grass at the surface. A series of large manhole covers were observed within 
the south of the site, adjacent to the east of the tennis court. Anecdotal evidence 
(personal communications with the groundsman) suggests that these covers are 
associated with a large water main. 

Numerous trees and hedgerows, no taller than approximately 20m in height, are 
located at the site, predominantly around the site’s perimeter. 

The site is bordered to the north and southwest by residential properties and to the 
east, south and west by Kingston Lane, Cromwell Road and Udney Park Road, 
respectively, before residential properties. 

Photographs of the site are presented in Appendix A of this report. 
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 DESK STUDY 

3.1 General 

A desk study was undertaken, comprising the consultation of: 

 Old Ordnance Survey maps. 
 Geological maps and information. 
 Environmental information. 
 Preliminary unexploded ordnance risk assessment. 
 Previous investigation. 

This information was used to produce a “conceptual site model”. 

3.2 Site History

A full set of historical Ordnance Survey maps of the site was obtained as part of 
the desk study (Appendix B of this report). The salient points are listed below: 

1864 The site is shown to be undeveloped and includes parts of three fields. 
 
Udney Farm is shown to be located immediately beyond the southeast 
corner of the site and Kingston Lane is shown adjacent to the site’s 
eastern boundary. 
 
In addition, further afield, the London and South Western Railway 
(Kingston Line) is present around 210m to the southwest. 

1896-
1915 

The site remains undeveloped, however; two small copses are shown 
in the centre and southwest of the site. 
 
Cromwell Road and Udney Park Road are shown to have been 
constructed, to the south and west of the site, respectively, and some 
residential developments are shown beyond the site peripheries. 
 
Orchards are also shown to be present to the west of the site, beyond 
Udney Park Road. 
 
On 1915 mapping, a small rectangular building is shown in the 
northern third of the site, the use of which is unclear. In addition, 
significant residential development has taken place in the surrounding 
area.

1934 The site is labelled as a sports ground. 
 
A rectangular building, labelled as a pavilion, is present within the 
northwest corner of the site. A small circular structure is present 
immediately to the north of the pavilion, potentially resembling an 
above ground fuel storage tank. 
 
In addition, a long rectangular building and a smaller associated 
structure are present on the western side of the site. 
 
Tennis courts are present immediately to the north. 

1958-
1959

The site is labelled as St Mary’s Hospital Medical School Athletic 
Ground.
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The pavilion building within the northwest of the site appears to have 
been extended. The small circular structure adjacent to the north of 
the pavilion is now shown to be rectangular. 
 
An additional smaller structure is also present to the north of the long 
rectangular building on the western side of the site. 
 
Udney Farm has been redeveloped into domestic dwellings. 

The railway line, to the southwest of the site, appears to have been 
dismantled. Additionally, a garage and telephone exchange are 
mapped approximately 100m northwest of the site. A works is located 
~100m to the west. 

1973-
1978 

The site remains largely unchanged, however, the pavilion building 
appears to have been extended again. The small structure 
(resembling an above ground storage tank) that was present to the 
north of the pavilion is no longer present. 
 
A builders yard is now present 100m northwest of the site. The garage 
is no longer shown. 
 
The long rectangular building on the western side of the site is labelled 
as a stand. 

1991-
2014 

The site remains largely unchanged. The stand present on the western 
side of the site is no longer present; two smaller structures are shown 
in a similar position until 2010, after which only a single structure is 
present.  

In summary, the site has remained largely undeveloped and used as playing fields/ 
sports pitches, with the exception of a pavilion and stand as well as some smaller 
ancillary buildings located in the northwest and west of the site. 

3.3 Site Geology 

The British Geological Survey (BGS) map of the area indicates the site to be 
underlain by the Quaternary Kempton Park Gravel Formation, which is described 
as ‘sand and gravel, locally with lenses of silt, clay or peat’. 

This is shown to be underlain by the Palaeogene London Clay Formation, which is 
described as 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. 

An area of ‘worked ground or made ground’ is shown around 235m to the southeast 
of the site. 

The key geological information contained within the Groundsure Geo Insight report 
is listed below: 

 There are no records of artificial/ made ground on-site, however, an area of 
‘worked ground or made ground’ is shown 235m to the southeast. 

 There are no recorded landslips within 500m of the site. 
 There are no recorded geological faults within 500m of the site. 
 The nearest recorded historical ground working is 219m to the south of the 

site: unnamed pond/ waterbody; mapped in 1894-1938. 
 There are no current ground workings recorded within 250m of the site. 
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 There are no historical mine workings recorded within 250m of the site. 

A published historical BGS borehole record carried out approximately 15m to the 
south of the site, which is considered to be the most characteristic of the ground 
conditions likely to be present at this site, encountered the following ground 
conditions: 

 MADE GROUND, to a depth of 0.60m, underlain by… 
 Interbedded sandy clay and gravel, to a depth of 6.70m, underlain by… 
 Brown and blue clay, to the termination of the borehole at around 42.0m 

depth 
 Groundwater was not encountered. 

3.4 Environmental Information  

The key environmental information contained within the Groundsure Enviro Insight 
report (Appendix D of this report) is listed below: 

 There are no recorded pollution incidents within 500m of the site. 
 There are no registered landfill sites within 1km of the site. 
 There are no historical landfill sites recorded within 500m of the site. 
 There are 31 records of historical potentially contaminative industrial land 

uses within 250m of the site. Those considered to be of significance are 
detailed below: 

o Unspecified pit, 85m to the west. 
o Railway sidings, between 171m and 229m to the southwest. 
o Smithies, between 175m and 250m to the northwest. 
o Nursery, between 231m and 238m to the northeast. 

 There are two records of historical tanks within 250m of the site: 
o On site, unspecified tank, mapped 1934; likely referring to the small 

circular feature shown immediately to the north of the pavilion. 
o 46m west, unspecified tank, mapped 1994. 

 There are 14 records of historical energy features (electricity substations) 
between 90m and 246m of the site. 

 There are 19 records of historical garage and motor vehicle repair premises 
(likely relating to only three separate locations) within 250m of the site: 

o Garage, 67m to the northwest, mapped 1959. 
o Garage, between 141m and 155m to the north, mapped between 

1959 and 1991. 
o Garage, 181m to the north, mapped between 1958 and 1991. 

 There are ten records of potentially infilled land (likely relating to only two 
locations) within 250m of the site: 

o Unspecified pit, 85m to the west, mapped in 1938. 
o Water body/ ponds, between 212m and 222m to the south, mapped 

between 1894 and 1938. 
 There are 20 records of potentially contaminative industrial land uses within 

250m of the site, the most significant of which are: 
o Vehicle repair, testing and servicing (Meades Motors), 187m to the 

north. 
o General construction supplies (Focus Metals Ltd), 189m to the 

northwest. 
o Unspecified works or factories (works), 210m to the northwest and 

217m to the north. 
o Vehicle repair, testing and servicing (Apollo Garage), 231m to the 

northwest. 
o Unspecified works or factories (works), 236m to the northwest and 

217m to the north. 
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 There are no records of current or historical petrol or fuel sites within 250m. 
 The underlying superficial strata are classified as a Principal Aquifer. This is 

geology of high intergranular and/ or fracture permeability, usually 
providing a high level of water storage and may support water supply/ river 
base flow on a strategic scale. 

 The underlying bedrock strata are classified as Unproductive. These are rock 
layers or drift deposits with low permeability that have negligible 
significance for water supply or river base flow. 

 The nearest (historical) groundwater abstraction point is 325m to the 
northeast of the site: Borehole at the Lensbury Club, Teddington. 

 There are no active groundwater abstraction points recorded within 2km of 
the site. 

 The nearest surface water abstraction point is 1573m to the southeast of 
the site: River Thames at former Kingston Power Station. 

 There are no recorded potable water abstraction points within 2km of the 
site. 

 There are no recorded Source Protection Zones (SPZ) within 500m of the 
site. 

 The soils are classified as having a high leaching potential. These are soils 
assumed to be highly permeable in the absence of site-specific information. 

 There are no surface water features within 250m of the site. 

3.5 Radon 

Site-specific radon information, contained within the desk study information, and 
British Geological Survey (BGS) data indicate that less than 1% of homes are above 
the Radon Action Level and that no radon protective measures are required in the 
construction of new dwellings. 

3.6 Preliminary Unexploded Ordnance Risk Assessment 

Information obtained from Dynasafe BACTEC Ltd (presented in Appendix B of this 
report) indicate that the borough within which the site is situated sustained an 
overall high density of bombing during World War II. Furthermore, a bomb strike 
was recorded within 50m of the site on the London ARP Bomb Census Maps. 

The preliminary risk assessment has resulted in an overall High risk from UXO at 
the site. 

3.7 Previous Investigation 

A soakaway test investigation has previously been undertaken at the site by 
Ruddlesden geotechnical ltd in September 2016 (report ref: 
AC/JW/SR/16325/STR). This report should be consulted for further information, 
although for clarity, the salient points are detailed below.  

Three trial pits were excavated to depths of between 2.40m and 2.60m below 
existing ground level in the northern third of the playing fields (area of proposed 
development). 

Topsoil was encountered to depths of between 0.20m and 0.30m, underlain by 
made ground, predominantly comprising sandy gravelly silt and gravelly sand, to 
depths of between 0.65m and 1.20m. 

The made ground was underlain by slightly clayey silty sand and gravel (Kempton 
Park Gravel Formation), to the base of the trial pits, to depths of 2.40m and 2.60m. 
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Water level falls of between 0.28m and 0.55m were recorded over the duration of 
the testing, which was undertaken up to a maximum of 321 minutes. 

Groundwater was not encountered within any of the trial pits excavated at the site. 
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 PRELIMINARY GEOTECHNICAL ASSESSMENT 

4.1 Proposals 

It is understood that the northern third of the existing playing fields is to be 
redeveloped for residential purposes. No further details were provided at the time 
of writing this report. 

4.2 Ground Profile 

The consultation of historical maps shows the site to have remained largely 
undeveloped, with the exception of the existing pavilion building and a former stand 
located on the western side of the site, associated with the site’s general use as 
playing fields/ sports pitches. 

Some localised made ground could be expected as a result of these previous 
developments, i.e. to create a level playing field. 

From the published information, the expected underlying geology is the Quaternary 
Kempton Park Gravel Formation to a depth of between 6.0m and 7.0m, beneath 
which the London Clay Formation is expected. 

The ground conditions encountered in the soakaway test investigation, as described 
in Section 3.7 above, confirm the presence of the Quaternary Kempton Park Gravel 
Formation. The investigation also indicated that made ground is more widespread 
than the previous lack of development of the site would indicate, likely as a result 
of formation and levelling of the playing fields, and extends to depths of between 
0.65m and 1.20m below existing ground level. 

The trial pitting revealed the Kempton Park Gravel Formation to comprise slightly 
clayey silty sand and gravel. The underlying London Clay is anticipated to comprise 
stiff fissured silty clay with subordinate partings of sandy silt. 

It is considered that the Quaternary Kempton Park Gravel Formation will provide a 
suitable founding stratum for the adoption of strip/ trench-fill foundations for low-
rise (two to three storey) structures. 

No groundwater was encountered during the recent soakaway testing, or in the 
borehole previously undertaken to the south of the site. Groundwater is therefore 
anticipated to lie at depths of greater than 5m below existing site levels. It is 
possible that groundwater is locally perched within the gravels overlying the London 
Clay. 

4.3 Preliminary Foundation Recommendations 

4.3.1 General 

Subject to confirmation by intrusive investigation, providing that made ground is 
not present to significantly greater depths than was encountered during the 
soakaway test investigation, traditional strip/ trench-fill foundations should be 
suitable to support low-rise (two to three storey) structures. However, if deep made 
ground/ loose superficial deposits are present beneath the site, piled foundations 
might be required to support the proposed structures. 
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4.3.2 Strip/ Trench-Fill Foundations 

Subject to confirmation by in-situ strength testing, strip or trench-fill foundations 
seated in the natural Quaternary Kempton Park Gravel Formation may be suitable. 

Foundations must be built at least 0.20m below any superficial soft/ loose deposits 
and made ground. 

Given the expected thickness of the Quaternary Kempton Park Gravel Formation, 
it is unlikely that foundations will need to be deepened where building near trees 
in accordance with NHBC Standards, Chapter 4.2, as the soils are anticipated to be 
non-shrinkable. 

4.3.3 Ground Floor Slabs 

Where the depth of made ground is more than 600mm, fully suspended ground 
floor slabs are required. 

Where the depth of made ground is less than 600mm, ground bearing slabs may 
be suitable. 

4.3.4 Radon Protection Measures 

BRE Report 211 “Radon: Guidance on Protective Measures for New Dwellings” and 
British Geological Survey (BGS) information obtained as part of the desk study 
(Appendix B of this report) indicate that no radon protection measures are required. 

4.4 Soakaways 

As aforementioned, a soakaway test report has previously been undertaken at the 
site by Ruddlesden geotechnical ltd in September 2016 (report ref: 
AC/JW/SR/16325/STR). 

The results of the soakaway testing indicated the ground to have a relatively low 
permeability. It was therefore considered that the use of soakaways for surface 
water drainage might be suitable, although any soakaways would necessarily be 
quite large. 

It was concluded that, if limited space were available at the site to accommodate 
(relatively large) soakaway drains, on-site attenuation combined with off-site 
discharge would likely provide the most suitable drainage solution at this site. 

If soakaways were still considered to be the preferred means of surface water 
drainage, it was recommended that further testing be undertaken in full accordance 
with BRE DG 365 (i.e. three times at each location), at the location and depth of 
any proposed soakaways. 
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 PRELIMINARY CONTAMINATION ASSESSMENT 

5.1 General 

It is understood that approximately the northern third of the existing playing fields 
are to be developed for residential purposes; no further details were provided at 
the time of writing. 

The preliminary assessment has been carried out in accordance with the latest 
guidance using a source-pathway-receptor analysis method, to assess whether or 
not the recorded levels of contamination are safe and suitable for use and to 
determine the extent of any further assessment or remedial measures that might 
be necessary. In particular, reference has been made to the following documents: 

 Defra (2014): SP1010 – Development of Category 4 Screening Levels for 
Assessment of Land Affected by Contamination. Final Project Report. 

 Defra (2014): SP1010 – Development of Category 4 Screening Levels for 
Assessment of Land Affected by Contamination. Policy Companion 
Document. 

 Defra & Environment Agency (2004): CLR 11: Model Procedures for the 
Management of Land Contamination. 

 Defra (2012): Environmental Protection Act 1990: Part 2A: Contaminated 
Land Statutory Guidance. 

 Department for Communities and Local Government (2012): National 
Planning Policy Framework. 

 Environment Agency (2005): The UK Approach for Evaluating Human Health 
Risks from Petroleum Hydrocarbons in Soils. 

 Environment Agency (2006): Remedial Targets Methodology: 
Hydrogeological Risk Assessment for Land Contamination.  

 Environment Agency (2009): Human Health Toxicological Assessment of 
Contaminants in Soil (SR2). 

 Environment Agency (2009): Updated Technical Background to the CLEA 
Model (SR3). 

 LQM/ CIEH (2015): The LQM/ CIEH S4ULs for Human Health Risk 
Assessment. Publication No. S4UL3408. 

5.2 Conceptual Site Model 

5.2.1 Source 

Although the site has been primarily used as playing fields/ sports pitches, a 
number of past and present on-site features have been identified that could 
potentially result in localised areas of contamination. 

A potential source of on-site contamination is considered to be the two above 
ground fuel storage tanks within a brick extension to the northwest of the 
clubhouse/ pavilion building. The tanks are understood to have historically
contained diesel used to fuel a boiler within the clubhouse building, although this 
boiler has since been removed and the tanks are no longer used. 

The tanks were of metal construction, were in moderate condition, and were 
situated within a brick and concrete bund. However, some minor stains and 
spillages were noted within the areas surrounding the tanks. 
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It is considered, however, that any contamination of the ground resulting from the 
tanks is likely to be highly localised, and therefore unlikely to have caused 
widespread contamination of the ground beneath the site. 

In addition, some potential former fuel tanks were identified on the historical maps 
to the north of the pavilion; however, these appear to have been removed during 
the 1950s. 

A storage building is located within the northeast of the car parking area, located 
on the western side of the site. The building is currently used for the storage of 
paints/ line markers and small quantities of oils/ lubricants and fuels. It is of note 
that some of the paint containers were located upon a poly-spill containment pallet, 
although some minor spillages of paint were observed around the outside of the 
pallet. 

Made ground was encountered across the site during the soakaway test 
investigation, as discussed in Section 3.7. The made ground was present to depths 
of between 0.65m and 1.20m and contained some anthropogenic material, 
including brick, metal, glass, ceramics, and occasionally charcoal fragments. Made 
ground of unknown origin has the potential to be generically contaminated, which 
might include asbestos containing materials. 

A number of existing off-site potential sources of contamination have been 
identified within 250m of the site. The most significant potential sources comprise 
vehicle repair garages and factories, located between 187m and 236m from the 
site. 

Garages and factories are a potential source of contamination of the ground. The 
main source of potential contamination is normally leakages from tanks containing 
fuel or industrial chemicals; a small leak that goes undetected for any significant 
length of time can cause significant contamination of the ground. Significant 
contamination is more associated with older tanks as they tend to be less well 
constructed than newer tanks, which are also now monitored for discrepancies 
between input and output rates.  

However, given the distance of these potential sources from the site, it is 
considered unlikely that significant contamination will be present beneath the site 
as a result. 

There are numerous recorded past potentially contaminative land uses within 250m 
of the site, including garages, smithies, railway sidings and nurseries; the closest 
being a former garage 67m to the northwest, mapped in 1959. 

As described above, former garages and older industrial sites are generally more 
prone to contamination of the ground than their modern equivalents. However, due 
to the age and distance of these potential sources from the site, it is considered 
unlikely that any significant widespread contamination would remain, and therefore 
the risk posed to the site is considered to be low. 

Furthermore, any contamination resulting from the former smithies, nurseries and 
railway sidings is likely to be highly localised, and is not considered to present a 
risk to the site. 

The nearest recorded historical energy feature, an electricity substation, is 90m to 
the southeast of the site. Older electricity substations can cause polychlorinated 
biphenyl (PCB) contamination. However, given the extremely localised nature of 
this type of potential contamination, and the distance of the substation from the 
site, it is considered that no significant contamination of the ground beneath the 
site is likely to have occurred as a result. 
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A number of instances of potentially infilled land have been identified within 250m 
of the site that are considered to be potential sources of ground gas (carbon dioxide 
and methane); the nearest is 85m to the west (mapped 1938) and the largest is 
an infilled water body around 220m to the south (mapped 1938). 

Given the age of the pavilion and associated developments, it is possible that some 
asbestos containing materials (ACM) may be present on and/ or within the soil at 
this site. 

5.2.2 Pathway 

In accordance with the CLEA model, a residential with home grown produce land 
use is considered to be most appropriate for this development and has been used 
in this risk assessment. The following exposure pathways potentially linking 
contamination to humans have been considered: 

 Direct soil and indoor dust ingestion. 
 Consumption of homegrown produce. 
 Consumption of soil adhering to homegrown produce. 
 Skin contact with soils and indoor dust. 
 Inhalation of indoor and outdoor dust and vapours. 

If present, groundwater flow within the made ground and Kempton Park Gravel 
Formation is considered to be the main migration pathway linking any on-site 
contamination to the water environment and any off-site contamination to the site. 

Similarly, matrix flow within the made ground/ Kempton Park Gravel Formation is 
considered to be the most likely ground gas migration pathway. 

5.2.3 Receptor 

As a residential land use, end users are considered as potential receptors of any 
contamination, with a young female child (aged zero to six years old), being the 
critical receptor. 

There are no recorded potable abstraction points within 2km of the site and no 
surface water features within 250m. Therefore, groundwater beneath the site 
(Kempton Park Gravel Principal Aquifer) is considered to be the main potential 
controlled waters receptor. 

5.3 Discussion and Recommendations 

In order for land affected by contamination to cause harm, there must be a source 
of contamination, a receptor that can be harmed and a pathway by which the 
receptor can be exposed to the contamination. 

The results of this preliminary contamination risk assessment indicate there to be 
a moderate risk of contamination resulting from the made ground encountered 
across the site during the soakaway test investigation. In addition, it is considered 
that some localised areas of contamination may be present in close proximity to 
existing and former site features, including the tanks associated with the pavilion 
and the chemical storage in the car park. 

It is considered, however, that any significant contamination is likely to be confined 
to the near surface soils and/ or made ground, though the possibility of deeper 
contamination, potentially affecting the water environment should not be 
discounted. 
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Intrusive investigation (see section 6 of this report) is required to determine which 
parts of the source-pathway-chain actually exist, and to what extent remedial 
measures are likely to be necessary. 

Precise remedial recommendations will depend on the extent and nature of 
contamination, though for the most part, it is considered likely that the majority of 
contamination will be able to be dealt with by means of breaking the source-
pathway-receptor chain, such as isolating end users from contamination by means 
of a covering of hard-standing or the incorporation of a clean soil capping layer/ 
capillary break layer/ geotextile membrane, for example.  

If the intrusive investigation works show there to be a risk to controlled waters or 
particularly heavy contamination to be present, however, removal or treatment of 
the contamination source may be a more appropriate remedial technique.  

As well as determining which parts of the source-pathway-receptor chain are 
present with respect to human health and controlled waters, the intrusive 
investigation will also need to consider the presence of potentially hazardous soils, 
e.g. those contaminated with asbestos, for off-site disposal purposes and to confirm 
the water supply pipe requirements for the local water authority. 

Further intrusive investigation is also recommended to provide information for the 
design of foundations and associated structures (see section 6). 

5.4 Preliminary Ground Gas Assessment 

The desk study information indicates that no radon protective measures are 
required at this site. 

In order to assess the risks posed by ground gas, the principles outlined in BS 8485 
(2015) “Code of Practice for the Design of Protective Measures for Methane and 
Carbon Dioxide Ground Gases for New Buildings” and NHBC Report No. 10627-RO1 
(2007) “Guidance on Evaluation of Development Proposals on Sites where Methane 
and Carbon Dioxide are Present” have been followed. 

There are no recorded landfill sites within 250m of the site. However, a significant 
thickness of made ground was encountered across the site during the soakaway 
test investigation. Some biogenic materials may exist within the made ground, the 
ground gas generation potential of which should be considered as part of any future 
intrusive investigation. 

The breakdown of organic material in made ground can produce ground gas, though 
it may also be produced by other, natural, sources (e.g. coal, peat). The principal 
components of ground gas are methane (potentially explosive) and carbon dioxide 
(potential asphyxiant).  

A number of instances of potentially infilled land have been identified within 250m 
of the site that are considered to be potential sources of ground gas; the nearest 
is 85m to the west (mapped 1938) and the largest is an infilled water body around 
220m to the south (mapped 1938). Given the distance of these potential ground 
gas sources from the site, and their age, it is not expected that significant quantities 
of ground gas would still be being generated (if at all), no significant ground gas 
would be anticipated to be present beneath the site as a result of these potential 
sources. 

However, further consideration should be given to the ground gas and hydrocarbon 
vapour generation potential of the on-site made ground once the extent and nature 
of the material has been confirmed as part of the intrusive investigation. 
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 PROPOSED INTRUSIVE INVESTIGATION 

In order to confirm the above preliminary recommendations, an intrusive ground 
investigation is required, for both contamination and geotechnical purposes. 

A combination of both windowless sample boreholes and machine-excavated trial 
pits is considered to be the most appropriate investigation method at this site. 

The preliminary unexploded ordnance risk assessment (Appendix B) has indicated 
an overall High risk from UXO at the site. As such, it is recommended that 
exploratory positions be cleared by a specialist UXO surveyor, such as BACTEC Ltd, 
prior to excavation. 

Windowless sample boreholes allow Standard Penetration Testing (SPTs) to be 
carried out to provide quantitative strength information of the anticipated 
underlying granular deposits for use in foundation design. 

Depending on site observations, it is recommended that some of the boreholes be 
installed with ground gas/ groundwater monitoring wells. Subsequent monitoring 
might be recommended to confirm the expected absence of significant levels of 
ground gas and confirm the groundwater levels across the site for foundation 
design. 

Trial pits enable a large volume of the ground to be inspected in-situ and samples 
to be recovered for geotechnical and chemical laboratory analysis. 

For geotechnical purposes, representative samples should be taken and tested for 
plasticity classification, to determine volume change potential, and pH and soluble 
sulphate, to determine the concrete class required for buried concrete. 

For contamination purposes, soil samples should be taken from the most likely 
areas of contamination. The most likely sources of contamination are detailed in 
Section 5.2.1 of this report. Soil samples should also be taken from the natural 
soils to ascertain the background levels of contamination within the soil. 

Should groundwater be encountered, this should also be sampled and tested to 
assist in the assessment of the risks to the water environment. 

To enable quantitative contamination risk assessments to be undertaken, samples 
should also be taken and tested for the following suites of contaminants: heavy 
metal suite; speciated polyaromatic hydrocarbons (PAH); total petroleum 
hydrocarbons (TPHs); soil organic matter (SOM); asbestos, volatile organic 
compounds (VOCs), and semi-volatile organic compounds (SVOCs). 

This new data would enable human health and controlled waters risk assessments 
to be undertaken so that appropriate remedial measures, if any, may be proposed. 

In addition, contamination laboratory testing will assist in classifying the soils for 
off-site disposal purposes and provide information for water supply pipe selection.
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 TERMS AND CONDITIONS 

1. This report has been prepared for the sole use of the specified client in 
response to an agreed brief and for the stated purpose. The 
recommendations used in this report should not be used for any other 
schemes on or adjacent to this site without further reference to this 
company. 

2. The copyright of this report is owned by Ruddlesden geotechnical ltd. With 
the exception of the named client, who may copy and distribute the report 
to deal with matters directly relating to its commission, this report may not 
be reproduced, published or adapted without written consent of the 
company. 

3. New information, improved practices and legislation may necessitate an 
alteration to the report in whole or in part after its submission. Therefore, 
with any change in circumstances, this report should be referred to 
Ruddlesden geotechnical ltd for reassessment and, if necessary, reappraisal. 

4. The comments given in this report assume that ground conditions do not 
vary beyond the range revealed by the investigation. There may, however, 
be conditions at or adjacent to the site that have not been disclosed by the 
investigation and which, therefore, have not been considered in this report. 
Accordingly, a careful watch should be maintained during any future 
groundworks and the recommendations of this report reviewed as 
necessary. 

5. Whilst confident in the findings of the report, the recommendations may not 
necessarily be accepted by other authorities without question. It is advisable 
that, where appropriate, the report be submitted to the relevant statutory 
authorities and approval obtained before detailed design, site works or other 
irrevocable action is undertaken. 

6. All comments and recommendations are based on groundwater conditions 
encountered at the time of investigation. It should be noted that 
groundwater levels might fluctuate according to the season and from year 
to year. This may have implications on other recommendations, including 
foundations and excavations. 

7. All third party data referred to in the report, e.g. environmental searches 
and laboratory testing, has been obtained in good faith from bona fide 
sources. Ruddlesden geotechnical ltd cannot be held liable for any incorrect 
information supplied to us.   
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Plate 1 

The west 
of the site 
and 
pavilion, 
viewed 
from the 
northeast. 

 

Plate 2 

Cricket 
nets in the 
northeast 
corner of 
the site. 
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Plate 3 

The east of 
the site, 
viewed 
from the 
north. 

 

Plate 4 

The 
pavilion, 
viewed 
from the 
north. 
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Plate 5 

Rear of the 
pavilion, 
including 
tank room, 
viewed 
from the 
southwest. 

 

Plate 6 

Former 
fuel tanks 
at the rear 
of the 
pavilion.  
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Plate 7 

Interior of 
storage 
building in 
the car 
park. 

 

Plate 8 

Stand on 
west side 
of the site, 
viewed 
from the 
east. 
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1 Executive Summary

1 Has a potential unexploded ordnance (UXO) risk been identified at the site in
question?

YES

Indicative British / Allied UXO Risk MEDIUM

Indicative German UXO Risk HIGH

2 Does the site in question require further research to clarify the unexploded
ordnance (UXO) risk to future ground works?

YES

3 Dynasafe BACTEC’s recommendation:

A Stage 2 Detailed Unexploded Ordnance Desktop Threat Assessment of the site
is carried out.

To request a quotation please call Dynasafe BACTEC Limited on 01322 284 550

If you order the recommended Stage 2 Detailed Desktop Threat Assessment, you will be refunded the fee
for this BombRisk Preliminary Threat Assessment.
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2 Introduction

About Dynasafe BACTEC Limited
Since 1991, Dynasafe BACTEC Limited has supported the UK construction industry by assessing the risk
of encountering items of unexploded ordnance (UXO) during intrusive works. Dynasafe BACTEC’s
specialist advice provides essential information for threat assessments, improving safety and enhancing
reputations, helping contractors avoid costly delays.

Dynasafe BACTEC holds the following accreditations: Occupational Health & Safety Management
Systems (OHAS 18001:2007), Environmental Management Systems (ISO 14001:2004) and Quality
Management Systems (ISO 9001:2008).

The risk of encountering UXO on most sites in the UK is low. However, where a site is at increased risk it
is necessary to take measures to mitigate that risk. The factors affecting UXO threat assessment are
based upon the history and previous usage of a site and its surroundings.

In 2009, the Construction Industry Research and Information Association (CIRIA) established a set of
guidelines to assist industry professionals.

CIRIA recommends a four stage risk management process:

• Preliminary threat assessment

• Detailed threat assessment

• Risk mitigation

• Implementation

The preliminary threat assessment enables a non-UXO specialist to place a site in context and to identify
whether a more detailed assessment is necessary. The assessment is based upon data obtained from
desktop reviews of the site’s history and its proximity to potential indicators of UXO contamination.

There are two principal groups of onshore UXO in the UK:

• British / Allied Army, Air Force and Navy activities – domestic military activity

• Enemy bombing during WWI and WWII – aerial bombing and naval bombardment

These two groups comprise many potential UXO risk contributing sources within the UK, the most
significant of which are listed below. Georeferenced databases containing this information are used by
BombRisk.com to identify areas of potentially elevated UXO risk.

• Historic army, navy and air-force facilities

• Explosives / ammunition factories

• Munitions storage depots

• Historic military training areas and firing ranges
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2 Introduction continued

• British army explosive ordnance clearance tasks / recces

• WWII heavy anti-aircraft batteries

• WWII anti-invasion defensive fortifications

• Miscellaneous WWII pipe mined locations

• WWII prisoner of war camps

• WWII German bombing density statistics

• WWII bombing decoy sites

• Press articles regarding UXO finds

• Locations of Dynasafe BACTEC UXO finds

• Locations of Dynasafe BACTEC desktop threat assessments

• Locations of Dynasafe BACTEC on-site support services

About FIND Mapping Limited
Established in 2006, FIND Mapping Limited is a pioneering web mapping and spatial data technology
company offering online mapping and consultancy services. FIND technology powers the generation of
this report.

www.findmaps.co.uk provides detailed mapping and a wealth of data sets to hundreds of the UK’s top
property, environmental and design/build companies.

FIND’s consultancy services provide bespoke internet mapping solutions to a range of businesses
enabling them to manage their spatial data more effectively.

While working closely with a wide range of reputable data providers including Ordnance Survey and the
Environment Agency, FIND works independently of these organisations. A similar arm’s-length
relationship is maintained in terms of software and hardware providers. This enables the team at FIND to
offer truly independent advice.
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3 Methodology

Dynasafe BACTEC Limited and FIND have compiled a geo-referenced database of potential
sources of UXO risk within the UK. From this information a range of risk zones have been defined.

The weighting of these zones is based upon the influence of all relevant factors. A WWII-era RAF airfield,
for example, has a far greater zone of influence than a single WWII-era Anti-Aircraft Battery, as it would
have covered a larger area, housed a much greater quantity / variety of munitions, seen more domestic
troop training activities and would have been a more likely target for enemy bombers.

An online Preliminary Automated UXO Threat Assessment will determine an indicative level of UXO risk
relating to a site. Note that these risk levels could be subject to change following the completion of any
Detailed Desktop Threat Assessment for the same site.

The assessment will list all factors contributing to this weighting and will also give appropriate
recommendations for further action, if considered necessary.
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4 Search Results

London during WWII
As a Capital city, London was an obvious target for the Luftwaffe. The city was home to the British
government, the largest docks system in the UK and numerous historic and cultural monuments.

The night time “carpet bombing” Blitz on London began on 7th September 1940 with concentrated attacks
coming to an end in May 1941 as the Luftwaffe was diverted east to prepare for ‘Operation Barbarossa’;
the invasion of the Soviet Union. By the end of the war London had become the most heavily bombed city
in Britain. Between 1940 and 1945 there were a total of 71 ‘major’ air raids on the city, resulting in an
estimated 190,000 bombs dropped; approximately 18,000 tons. This left some 29,000 people dead.

During 1942 and 1943 there were a number of minor intruder raids carried out by small formations of
fighter bombers and then between January and May 1944 the Luftwaffe returned to London in mass, for
Operation Steinbock, a series of large Blitz style raids.

From mid-1944 the “V-weapon” (for Vengeance) campaign, using unmanned cruise missiles and rockets
carrying 1,000kg warheads, represented Hitler’s final attempt to reverse Germany’s imminent defeat. The
V1 (Flying Bomb or Doodlebug) and the V2 (Long Range Rocket) were launched from bases in Germany
and occupied Europe. Totals of 2,419 V1s and 517 V2s were recorded in the London Civil Defence
region.

The map included at the end of this report shows the high explosive bombs recorded falling in the region
of the site on the available bomb census mapping for the area. Please note that this information comes
from a single source and should not be considered definitive in its accuracy or coverage.
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4 Search Results continued

Dynasafe BACTEC Limited’s UXO Source Database

Within 10km of the site the following potential sources of explosive ordnance have been recorded:

Source
Number
within 10km

Military Airfield Sites 2

Bombing Decoy Sites 1

Abandoned Bombs 13

Press Articles regarding UXO Finds 2

WWII Defence Related Positions & Pillboxes 71

Historic Army Camps 7

Prisoner of War Camps 5

Heavy Anti-Aircraft Batteries 7

Army Explosive Ordnance Clearance Tasks/Recces 19

Sites Related to the Manufacture of Explosives and Explosive Ordnance 7

Dynasafe BACTEC Desk-top Threat Assessments 41

Military Training Areas and Firing Ranges None recorded

Pipe Mined WWII Airfields None recorded

Miscellaneous WWII Pipe Mined Locations None recorded

Dynasafe BACTEC Unexploded Ordnance Finds None recorded

Dynasafe BACTEC On-Site Support Services None recorded

Of these sources, the following are deemed the most significant:

Abandoned Bombs

Description
Approximate distance (km)
from site

1 x 50kg HE. Near Fairfax Level Crossing, over Bushy Park Road, Twickenham  0.7

An Abandoned Bomb (AB) is a suspected unexploded WWII bomb or anti-aircraft projectile recorded

during 1940-1945, but not definitively located/removed at the time.

A typical post-air raid survey of buildings, facilities and installations included a search for evidence of

bomb entry holes. Where entry holes were identified, a bomb disposal team would usually be called upon

to locate, render safe and dispose of any unexploded bomb (UXB).  However, when the position of a UXB
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4 Search Results continued

was considered relatively benign, where access was problematic or resources short, the UXB may not

have been exposed and rendered safe.  Such incidents were noted AB.

Given the inaccuracy of WWII records the location of ABs cannot be considered definitive. The

geographic location of ABs must therefore be regarded as approximate.
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5 Risk of UXO based on WWII German bombing density

Crown Copyright 2016. All rights reserved. Licence Number 1000047514
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6 Risk of UXO based on WWII German bomb strikes

Crown Copyright 2016. All rights reserved. Licence Number 1000047514

Dynasafe BACTEC Limited BOMB STRIKES
WITH BUFFER

1:5000

0 200100

Metres

Dynasafe BACTEC Limited and FIND Mapping Limited 10 Report reference: 501957



7 Conclusions

Risk Levels and Recommendation

Indicative British / Allied UXO Risk

MEDIUM
There are potential sources of British / Allied UXO recorded in Dynasafe BACTEC’s historical database in
proximity to the site. It is recommended that further research is undertaken to determine more about
these potential sources and how they may have affected the site. Given the proximity of these sources,
the risk on site from UXO is considered to be Medium.

Indicative German UXO Risk

HIGH
Historical records indicate that the borough within which the site was situated during WWII sustained an
overall high density of bombing. Furthermore, a bomb strike(s) was recorded within 50m of the site on the
London ARP Bomb Census Maps.

Given these factors, this preliminary assessment has identified a High risk from German unexploded
bombs at this site.

Conclusion
This preliminary assessment has resulted in an overall High risk from UXO. Dynasafe BACTEC would
recommend that a Detailed UXO Threat Assessment Desk Top Study is undertaken for this site.

Detailed assessments are conducted offline by Dynasafe BACTEC’s researchers and use information
such as historical mapping, WWII-era aerial photography, written air-raid precaution records and where
necessary local archive research to fully qualify the risk on site. Land use, changes to building layout
during WWII and post war redevelopment will also have an impact on any remaining level of risk from
UXO. It is often possible to ‘zone’ sites into different risk categories. The lead time for a detailed
assessment will vary between 3-10 working days dependent upon the complexity of the site and the
additional site specific information required.

For a quotation, or more information, please contact Dynasafe BACTEC on 01322 284 550.
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