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Executive Summary 

Background This report is one of a suite of desk studies produced in relation to the London Resort project. It relates to 
an area of land referred to as the Essex Project Site. The London Resort will be a nationally significant visitor 
attraction and leisure resource, built largely on Swanscombe Peninsular on the south bank of the River 
Thames (Kent Project Site, Zones 1-9), with supporting transport and visitor and reception facilities provided 
on the northern side of the river (Essex Project Site). 
 

Objectives The purpose of this study is to establish the environmental, geological, hydrological and hydrogeological 
conditions present at the site that may result in potential contamination and ground related risks for the 
proposed future use. The assessment is prepared to support a planning application in accordance with the 
Planning Act 2008 for a Nationally Significant Infrastructure Project (NSIP) for the wider London Resort. 
 

Site setting The Essex Project Site The is located within the borough of Thurrock, Essex, RM18 7ND and centred 
approximately at National Grid Reference (NGR) TQ 66438 75459.   It covers some 29.9 ha and is located 
within the Port of Tilbury (north of the former Tilbury Riverside railway station and the current Cruise 
Terminal) and lies to the immediate east of the container Port of Tilbury and to the west of the new port of 
Tilbury 2.  There is an existing industrial estate / warehouse in the approximate middle of this area, but this 
does not form part of the Essex Project Site.   
 

Proposed use Approximately 2,500 visitor car parking spaces will be provided at the Essex Project Site, with these visitors 
transported to the main part of the resort via ferry crossing. Dedicated ancillary facilities (information, retail 
and catering) will also be provided. 
 

Geological setting The anticipated site geology is a heterogeneous composition of Made Ground (including ash, concrete, brick, 
timber, flint), typically between about 1 and 3m, underlain by a natural geological sequence comprising about 
15m of Alluvium (very soft to firm clays, peats and sands) over a relatively limited thickness (approximately 2 
to 5m) of River Terrace Gravels. Beneath these is the Upper Chalk at about 18 to 24m bgl.  Part of the site 
extends onto the River Thames. This area be underlain by tidal deposits. BGS borehole records indicate this 
to include about 12 to 20m of alluvial clays and peats, over River Terrace Gravels, with Chalk present at about 
22 to 23m bgl. 
 

Hydrogeology Perched groundwater is likely to be present above low permeability bands in both Made Ground and 
Alluvium. The site is underlain by a Secondary (Undifferentiated Aquifer in Alluvium and River Terrace Gravels. 
The Upper Chalk is classified as a Principal Aquifer. Groundwater levels across the site will be influenced by 
its proximity to the River Thames. The river is tidal in this location, so groundwater levels will be influenced 
by tidal flows. The nearest groundwater abstraction record is attributed to 965m east (historic) and the 
nearest potable abstraction is >1.5km southwest. 
 

Hydrology The site is located on the north bank of the River Thames, with the southern part of the site extending into 
the river. A number of drains are recorded within the boundary – generally north-south orientated and 
draining to the River Thames. A swale runs north-south through the site to an attenuation pond near to the 
industrial estate.  There are no records of surface water abstractions within 2km. 
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History The site has been located in a commercial / industrial area since at least the late 1800s. By the 1870s parts 
of the site were developed and occupied by a railway line (London, Tilbury and Southend Railway), railway 
station (Tilbury Station, later becoming Riverside Station) and ancillary buildings (engine shed, goods shed, 
associated housing). A small disused gasworks was present adjacent to the northern boundary. Tilbury 
Docks were developed to the immediate west by 1895. The site was further developed until the mid-1960s, 
by expansion to the railway sidings, addition of buildings associated with operation of Tilbury Docks 
(hospital, mortuary, works, smithy etc.) and expansion to the pontoon / terminal on the River Thames 
(addition of passenger facilities and increased infrastructure within the river). Redevelopment of the site 
had commenced by the 1970s, by scaling back of the rail sidings, which had mostly been removed by the 
1990s. By the mid-2000s, the eastern part of the site was covered by hardstanding and used for car parking. 
The 2010 map shows the site developed to its current configuration (mostly covered by hardstanding for 
car parking but the ferry terminal and pontoon still present). 
 

Geoenvironmental 
Considerations 

A limited number of potential sources of contamination have been identified, principally relating to potential 
for Made Ground (arising from historical land use on site and in surrounding area) to contain contamination, 
current site uses (car parking and electricity substation) and current surrounding land uses (railway, light 
industrial units). There is also potential for ground gas generation from this Made Ground and underlying 
alluvial and peat deposits. Accordingly, a number of potential risks were identified with respect to current 
conditions and the proposed development (car parking), presented below. 
 

Source 
Potential 

contaminants of 
concern 

Receptor Risk 

Made Ground from historical 
site uses  
Current commercial / 
industrial uses on-site and 
neighbouring area  

Metals, cyanide, 
asbestos, pH, phenol, 
TPH, PAHs, PCBs, 
nitrates, sulphate and 
sulphides 

Investigation and construction workers Moderate 

Future site users / visitors (guests and workers) Moderate 
/ Low 

Offsite occupiers / visitors of neighbouring land 

Made Ground from historical 
site uses / uses in 
surrounding area 
Alluvium and peat deposits 

Hazardous ground 
gases (methane and 
carbon dioxide) 

Future site users / visitors (guests and workers) Moderate 

Offsite occupiers / visitors of neighbouring land Moderate 
/ Low 

Investigation and construction workers 

Buildings 
 

 
Conclusions and 
Recommendations 

 
It is considered most unlikely that the Site would be determined as Contaminated Land (under the provisions 
of Part 2A of the Environmental Protection Act 1990) in its current status, or following any redevelopment, 
provided the recommendations below are followed. 
 
The potential risks identified above are capable of mitigation by undertaking appropriate site investigation, 
risk assessment and adoption of remedial measures (as required) relevant to the proposed development. It 
should be designed to determine current ground conditions and associated soil properties, including the 
nature and extent of any soil or groundwater contamination and the potential for generation of hazardous 
ground gas. In combination with site investigation, the risks are also capable of mitigation by adoption of 
good health and safety and construction practices (including prevention of uncontrolled run-off. 
 
Further to the above, it is recommended that plan / information in relation to the culverted drains (with 
potential outfall to the River Thames) present on / adjacent to the site are obtained. A detailed UXO risk 
assessment is also recommended prior to any extensive earthworks. 
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1 Introduction 

1.1 General 

This report presents the results of a Geoenvironmental Desk Study for the Essex Project Site, prepared by Buro 
Happold on behalf of London Resort Company Holdings. This report forms one study as part of the wider London 
Resort project. The purpose of this study is to establish the environmental, geological, hydrological and 
hydrogeological conditions present at the site that may result in potential contamination and ground related risks for 
the proposed future use. The assessment is also prepared to support a planning application in accordance with the 
Planning Act 2008 [1] for a Nationally Significant Infrastructure Project (NSIP) for the wider London Resort. 

The Essex Project Site covers some 29.9 ha. It is located in Tilbury, in the borough of Thurrock, Essex, RM18 7ND, at 
National Grid Reference (NGR) TQ 66438 75459. The site lies to the immediate east of the container Port of Tilbury and 
south of Tilbury Town station. An aerial photograph of the site is shown by Figure 1-1 and its location by Figure 1-2.  

 
Figure 1-1 - Aerial photograph of the site (Google Maps, 2020). 

 
Figure 1-2 - Site location within Tilbury (OS Open Data, 2020) 

1.2 Proposed development 

The London Resort will be a nationally significant visitor attraction and leisure resource, built largely on brownfield 
land at Swanscombe Peninsula on the south bank of the River Thames (the Kent Project Site) and with supporting 
transport and visitor reception facilities on the northern side of the river (the Essex Project Site).  Approximately 2,500 
visitor car parking spaces will be provided at the Essex Project Site, with these visitors transported to the main part of 
the resort via ferry crossing. The development proposals for car parking are currently unconfirmed but may include 
parking at ground level (i.e. in areas of existing car parking) or in multi-storey facilities (in the current location of the 
former Rail Shed building). Dedicated facilities for passengers will also be provided at the ferry terminal at the Essex 
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Project Site. These will include basic information, retail and catering amenities to serve passengers during their short 
waits between ferry services. 

1.3 Study aims and objectives 

The overall aim of this study was to carry out a geoenvironmental assessment of the site in order to inform the Client’s 
understanding of potential contamination and ground-related risks associated with the proposed development. This 
report will provide information relevant to redevelopment in accordance with the requirements of the Planning Act 
2008 [1] and relevant policy in the NPS for National Networks (NPS NN). Regard is also given to the National Planning 
Policy Framework (NPPF) [2] and also with respect to any potential liability under Part 2A of the Environmental 
Protection Act [3], the primary policies under which contaminated land is managed in the UK. 

The work was carried out in general accordance with the Model Procedures [4] and its replacement currently in draft 
[5], the relevant British Standard [6], the Environment Agency Guiding Principles [7] and other current good practice 
guidance. The particular objectives were: 

 To determine the historical and current use of the Site and its surroundings; 

 To determine the nature of the ground conditions and the environmental sensitivity of the Site; 

 To assess the potential location, nature and extent of any ground and groundwater contamination;  

 To assess the potential risks to people and the environment (natural and built) associated with ground 
contamination (solid, liquid or gas) both in the site’s existing condition and for the proposed future use; 

 To construct an initial Conceptual Site Model and carry out a preliminary contaminated land risk assessment;  

 To prepare a report based upon all of the above suitable to inform the Client about potential risks related to 
ground conditions and also suitable to support a planning application in accordance with the Planning Act 
2008 [1] and to provide baseline information suitable to enable Environmental Impact Assessment. 

 To determine the status of the Site with respect to Part 2a of the Environmental Protection Act 1990 and the 
nature and extent of any associated environmental liabilities; and  

 To evaluate the need for and scope of any subsequent site investigation and/or remedial action or design. 

1.4 Information Sources 

The principal sources of information for this desk study report include: historical and current topographic maps, a site 
walkover survey (26 June 2020), public register information and a Groundsure Report, existing site investigation 
information and information available from the Environment Agency website and other online sources.  This report is 
therefore based upon information obtained from third party sources, together with observations from the site walkover 
survey. The third-party data has been accepted as face value and has not been independently verified. Buro Happold 
can therefore give no warranty, representation or assurance as to the accuracy or completeness of such information.  

1.5 Competence 

This work reported here was carried out by geoenvironmental scientists and engineers from Buro Happold. Buro 
Happold is a consulting engineering company that manages its work under various Quality Management Systems that 
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are certified to ISO 9001. The work itself was carried out by the staff with relevant qualifications, training and experience. 
This overall technical responsibility for the work was held by a Technical Director with substantial experience in the 
assessment of land affected by contamination who is a Chartered Geologist and registered SiLC (Specialist is Land 
Contamination) and SQP (Suitably Qualified Person).   
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2 Current land use  

2.1 Site location and topography 

The Essex Project Site is an irregularly shaped parcel of land, centred at TQ 66438 75459 covering approximately 29.9 
hectares. It is located to the immediate east of the Port of Tilbury in the unitary borough of Thurrock. It is bounded to 
the north by the London, Tilbury and Southend Railway Line (outside boundary), to the east by in part by Fort Road 
(within boundary) and a drain (outside boundary), to the south by the River Thames, and to the west by Ferry Road 
(within boundary). A roughly rectangular parcel of land (occupied by a large warehouse/ light industrial unit – known 
as “Unit 1”) is enclosed within the site but excluded from the development proposals. 

2.2 Current activities on site 

The Essex Project Site comprises the main elements described below and illustrated in a series of photographs (and 
accompanying location plan) taken during the site walkover survey at the end of June 2020 (Appendix A). 

 In the north.  A trapezoid area of level hard-surfaced land approximately 11.75 ha in area.  Within the site and 
close to the northern boundary is a new road (opened in July 2020) leading to Tilbury 2, north of which is a 
strip of soft landscaping / open land, beyond which is the railway.  Currently the land is primarily used for the 
storage of vehicles (new cars) and is subdivided into two compounds; C Compound to the west and D 
Compound to the east. Ground improvement (lime stabilisation) prior to surfacing is reported to have been 
undertaken but settlement is understood to have disrupted site drainage in places. The boundary between 
the two compounds is formed by a swale running approximately north – south to the northern perimeter of 
Unit 1 and along that norther perimeter to an attenuation pond adjacent to the north-west corner of Unit 1 
(pond not within the site boundary).   

 In the east. The corridor of Fort Road runs south to north adjacent to Unit 1 as far as the entrance to the car 
storage compounds when it then bends right to form the southern boundary of D Compound; 

 In the south.  The Tilbury Cruise Terminal and the former Railway Station buildings are located along the 
southern boundary, with the Passenger Landing Stage (floating) projecting out into the river, including 
connecting bridges / walkways.  The western end of the landing stage is used for operational purposes and 
extends to the west with a series of floating “dolphins”.  The eastern end of the landing stage is used by the 
public – for boarding the cruise liners and also by passengers of the Gravesend – Tilbury Ferry.   

 In the west. Occupied by an irregular strip of land along the corridor of the A1089 Ferry Road.  This land was 
formerly occupied by railway lines leading to the station and the former Rail Shed building is still present in 
the middle of this area, although the rail lines have been / are being removed.  Much of this area is now 
surfaced by hardstanding and used for carparking (by the public and operational personnel). 

2.3 Current activities in the surrounding area  

The surrounding area is characterised by the Port of Tilbury, the residential and commercial activities of Tilbury town, 
and the River Thames.   

Centre:  In the central southern area, and surrounded by the site, is a large warehouse known as Unit 1.  It is 
understood that this building was constructed following ground improvement / with stone columns but that there has 
been some settlement.  The building is reported to have been constructed with gas protection measures. 
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North: Beyond the new road to Tilbury 2/ site boundary runs the railway with Tilbury Town station to the west and 
Tilbury East station to the east.  The town of Tilbury lies to the north of the railway with a mix of residential and light 
industrial uses.

East: The land to the east is defined by Fort Road and Chadwell Sewer.  In the north–east Chadwell Sewer runs north –
south, to the east of D Compound, beyond which is common land currently used for informal grazing.  To the south 
east (east of Unit 1), the land is used for vehicle storage, beyond which runs Chadwell Sewer and then Tilbury Fort.  

South: The River Thames occupies the area to the south.

West: The land to the west is dominated by the operational Port of Tilbury.  

The town of Tilbury

Chadwell Sewer

Tilbury Fort

Port of Tilbury

Unit 1

Figure 2-1 - Neighbouring land uses
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3 Environmental setting 

3.1 Geology 

The BGS 1:50,000 geological map for the area (Sheet 271 – Dartford) [8], available BGS borehole records (Appendix C) 
and existing site investigation reports (see Chapter 5) indicate the site geology to comprise a heterogeneous 
composition of Made Ground (including ash, concrete, brick, timber, flint), typically between about 1 and 3m thick but 
likely to be locally thicker. This is underlain by a natural geological sequence comprising about 15m of Alluvium (very 
soft to firm clays, peats and sands) over a relatively limited thickness (approximately 2 to 5m) of River Terrace Gravels. 
Beneath these is the Upper Chalk at about 18 to 24m bgl. This is summarised in Error! Reference source not found.. 

Table 3-1 – Anticipated geology (on-shore). 

Strata Description 
Depth to top (m bgl) 

[Thickness (m)] 

Made Ground SAND, GRAVEL and CLAY with inclusions of concrete, timber, brick, 
flint and ash. 

0 
[1-3] 

Alluvium Interbedded soft to firm CLAY and PEAT with some plant remains. 1-3 
[15] 

River Terrace Gravels Loose brown medium to coarse flint SAND and GRAVEL. 16-19 
[2-5] 

Upper Chalk Cream-white blocky CHALK with gravel and cobble sized flint bands. 18-24 
Unconfirmed, regionally up to 70m 

Part of the site is located on the foreshore over the River Thames. This portion of the site will be underlain by tidal 
deposits. BGS borehole records indicate this to include about 12 to 20m of alluvial clays and peats, over River Terrace 
Gravels, with Chalk present at about 22 to 23m bgl. 

3.2 Hydrogeology 

Perched groundwater is likely to be present above low permeability bands in both the Made Ground and the Alluvium. 
Environment Agency Aquifer maps show the site to be underlain by a Secondary (Undifferentiated) Aquifer in 
superficial Alluvium and River Terrace Gravel deposits. The Upper Chalk bedrock is classified as a Principal Aquifer 
(defined as rock with high intergranular and / or fracture permeability). This strata may support water supply and / or 
river base flow – although it is unlikely to be utilised for potable water supply in the vicinity of the site due to its 
proximity to the River Thames. Groundwater levels across the site will be influenced by its proximity to the River 
Thames and associated tidal flows. The nearest groundwater abstraction record is for a historical license for 965m east 
(Tilbury Power Station). The nearest active license is about 1.5km distant. The nearest potable abstraction is 1.7km 
south. 

There are limited records of groundwater strikes on BGS borehole records. However, where recorded / encountered 
shallow groundwater ingress was generally at approximately 1 to 2m bgl in Made Ground or Alluvium. A deeper 
groundwater body was recorded at the top of River Terrace Deposits at approximately 16 to 17m bgl, rising to 
between 8 and 9m bgl, indicating sub-artesian pressures due to confinement by the overlying Alluvium. This deeper 
body is likely to be in continuity with the Chalk. 
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3.3 Hydrology and Drainage

The site is located on the north bank of the River Thames, with the southern part of the site extending onto the river 
foreshore. The River Thames is tidal in this location. A number of other surface water features are shown on site or 
adjacent to the boundary (Figure 3-2). Some of these are orientated approximately north-south and are likely to be 
draining to the River Thames. Groundsure data indicates these surface water features to contain water year-round and 
to not be influenced by normal tidal action. The drain on the western boundary is mostly culverted with some open 
channel sections (Figure 3-1) and an outfall to the River Thames. The alignment of the culvert based on the aerial 
image does not entirely correspond with that from the Groundsure data (Appendix B). The Environment Agency has 
confirmed that the culvert is of approximately 1m diameter and carries storm water drainage from the town of Tilbury
[9].

Wet docks (part of Port of Tilbury) are present from about 150m west and moats associated with Tilbury Fort are 
present from about 150m east. Both of these water bodies are supplied by water from the River Thames. There are no 
records of surface water abstractions within 2km.

3.4 Flood Risk

The site benefits from flood defences owned / managed by the Environment Agency. Ignoring the presence of flood 
defences, the site is categorised as being within Flood Zone 3, meaning that the land has a 1 in 100 (1%) or greater
change of flooding each year from rivers or a 1 in 200 (0.5%) or greater chance of flooding from the sea. There is one 
record of a historical flood event within the site, caused by overtopping of flood defences during 1953. A flood risk 
assessment for the Essex Project Site is currently in preparation (Buro Happold, The London Resort Flood Risk 
Assessment, July 2020).

Figure 3-1 – Open channel sections of otherwise culverted watercourse 

(on- / adjacent to western boundary).
Figure 3-2 – Surface water features on site and in surrounding area.

Open channel near 
outfall to River Thames

Open channel section
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3.5 Natural Hazards 

Regulatory data relating to ground stability for the site is summarised in Table 3-2 with published information 
presented in the Groundsure report (Appendix A).  It is understood from anecdotal information provided during the 
site walkover survey that the areas currently being used for vehicle storage (C and D Compounds) were subject to 
some lime stabilisation prior to construction of the hardstanding.  However, there has been some settlement and the 
drainage has been disrupted in places (see photographic record in Appendix A).  There were also anecdotal accounts 
of ground instability at Unit 1 where it was understood that the ground improvement by the construction of stone 
columns was used, but that settlements of some 700mm are reported to have been recorded.  The Unit is also 
reported to have been constructed with gas protection measures.  

Table 3-2 Potential natural hazards 

Potential hazard Hazard rating 

Shrink swell clays Low 

Running sands Areas identified as very low and low 

Compressible deposits Areas identified as very low, moderate and high 

Collapsible deposits Negligible 

Landslides Very low 

Soluble rocks Negligible 

3.6 Radon 

The Groundsure report indicates that the site is not in a Radon Affected Area, as less than 1% of properties are above 
the Action Level. Therefore, no radon protective measures are necessary. 

3.7 Mining 

There are no records of mining (coal, non-coal or brine) within the site. There are records of sporadic underground 
mining of chalk in the surrounding area, the nearest record being about 500m south. This information is provided by 
the Groundsure report (Appendix A). 

3.8 Unexploded Ordnance 

A Preliminary UXO Risk Assessment has been carried out by Buro Happold in accordance with CIRIA C681 [11] and is 
included in Error! Reference source not found.. In addition to the consideration of the potential for aerial delivered U
XO, consideration has also been given to mitigation factors, namely: (i) the extent of post-war development); and (ii) the 
extent of proposed intrusive works.  The assessment concluded that the risks associated with UXO are Moderate. In the 
event of extensive below ground works a detailed UXO risk assessment is required (see Error! Reference source not 
found.). 
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4 Site setting 

4.1 Site history 

The Site history and that for the surrounding area has been completed using historic OS maps from 1863 to 2020 
included within the Groundsure report (Appendix B). This is supplemented by OS 6-inch County Series maps available 
to view on the National Library of Scotland website [10]. This history is summarised in Table 4-1 below and key changes 
are illustrated by Figure 4-1 to Figure 4-6. The history of the surrounding area is described in terms of land uses to the 
north (N), east (E), south (S), west (W) and centre (C), where C refers to the central area of land that is enclosed by the 
site but excluded from the development proposals. No detailed description of the land uses on the south bank of the 
River Thames is given – this is approximately 500m distant at its nearest point, and therefore there is no plausible 
pathway by which land use here could affect the site. 

Table 4-1 - Summary of site history and history of the surrounding area 

Date Site history History of the surrounding area 

1863 
(1:10,560) 

The site is partially developed (eastern portion 
undeveloped). Railway sidings cross the site from 
approximately north to south. Some associated 
buildings are shown in the northern portion, 
including an Engine Shed and assumed terraced 
housing. A terminal to the rail sidings is shown on the 
river front and a pontoon is present on the north 
bank of the River Thames. 

No coverage outside of site boundary. 
C: Generally undeveloped. Path and rail siding shown. 

1872 
(County 6-

inch) 
Figure 4-1 

No significant change. C: No significant change. 
N: Small scale gasworks present immediately adjacent to northern boundary. 
One gasometer labelled but no other infrastructure. London, Tilbury and 
Southend Railway next to gasworks. Fields beyond. 
E: Generally undeveloped land. Fields and paths shown. World’s End P.H. about 
100m distant. 
S: River Thames present to south. Route of Kent and Essex Steam Ferry shown 
between north and south riverbanks. 
W: Undeveloped fields. River wall shown on frontage to River Thames. 

1888 
(1:10,560) 

Limited development in eastern portion. Railway 
sidings have been extended. Further buildings have 
been developed in the north, labelled to be railway 
cottages. Mortuary and smithy present close to 
western boundary. Tilbury South Junction is labelled 
on the railway line (centre of site) and Tilbury Station 
on the north bank of the Thames. 

Partial coverage. 
C & S: No significant change. 
N: Gasworks and gas holder no longer shown. 
E: Sea Wall present on River Thames to immediate east of site. Some unlabelled 
paths / tracks present from adjacent. Tilbury Market present on river front, 
about 100m east. Drainage features shown within field about 25m east. Bill 
Meroy Creek flows into the River Thames, about 750m east. 
W: No coverage. 

1895 
(1:10,560) 
Figure 4-2 

 

Smithy present adjacent to Tilbury Station. C & E: No significant change. 
N: Residential properties present beyond northwest part of railway line, school 
500m distant. Open fields beyond railway to northeast. 
S: Substantial development shown on south bank of Thames (residential and 
commercial / industrial). 
W: Substantial development associated with Tilbury Docks. Ancillary buildings 
(church, club and institute, canteen, steam laundry, workmen’s buildings 
present) present adjacent to site boundary. Hotel adjacent to site on river front. 
Beyond are a tidal basin (100m distant), dry docks (150m), a series of locks 
(250m), and wet docks (from 150m). Dock wharves lined by warehouse 
structures and rail sidings lead to wharves from north west. 

1898 
(1:2,500) 

Unnamed roads run parallel to railway sidings in 
west. 

C, N, E & S: No significant change. 
W: Hotel labelled as Tilbury Hotel. 

1899 No significant change. C, N, S & W: No significant change 
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Date Site history History of the surrounding area 
(1:10,560) E: Road immediately to east of site labelled as Fort Road. 

1907 
(1:10,560) 

No significant change. C, N, E & S: No significant change. 
W: Cottage Hospital present adjacent to boundary, close to mortuary. 

1916 
(1:10,560) 

Further extension to railway sidings, labelled coal 
sidings. A narrow embankment is shown parallel to 
western boundary, Ferry Road is adjacent to this. 
Small jetty present on riverbank, to east of existing 
pontoon. 

C: Coal sidings encroach within this area. 
N: Allotment gardens shown about from about 200m distant. Club, church etc. 
shown within existing residential area. Highway depot present beyond railway 
line. 
E & S: No significant change. 
W: Main Dock has been extended further to the west, on previously 
undeveloped land. 

1920 
(1:2,500) 

A second, smaller jetty has been constructed to the 
east of the pontoon. 

N, W & S: No significant change. 
E: Tilbury Fort is shown from about 250m distant (within confines of roads / 
paths shown on previous maps). 
Note: Tilbury Fort has existed in this location in some form since the 1500s, and 
in its current star-shape since c. 1670. 

1923 
(1:10,560) 

No significant change. C, N, E, S & W: No significant change. 

1932 
(1:10,560) 

No significant change. C, N, E, S & W: No significant change. 

1938 
(1:10,560) 
Figure 4-3 

Significant expansion to pontoons on riverbank. 
Ferry Road in west of site has been widened. Road 
constructed along part of eastern boundary leading 
to Tilbury Station (A126). Overpass crosses rail 
sidings to connect these roads. 

C: Station and overpass encroach within this area. 
N: Residential development present to northeast (about 200m distant), on 
previously undeveloped land. 
E, S & W: No significant change. 

1940 
(1:2,500) 

Tilbury Station now labelled as Riverside Station. Coal 
sidings have been further extended. Pontoons have 
been extended, several mooring posts shown and 
travelling crane present on foreshore. Club shown in 
former location of smithy. 

C, E & S: No significant change. 
N: Expansion to residential development. Refuse destructor located about 
100m distant. 
W: Tank and chimney shown on Tilbury Steam Laundry. Further detail provided 
on some previously unlabelled buildings (fire station about 80m distant, goods 
shed 150m). 

1946-48 
(1:10,560) 

Further expansion of rail sidings C: Expansion to rail sidings. 
N & S: No significant change. 
E: First occurrence of Tilbury Fort being shown on 1:10,560 scale mapping, 
sewage works shown beyond (>750m). 
W: New dry dock extends from Tilbury Main Dock to within 150m of site 
boundary. Rail sidings present around dry dock. Engineering works present 
150m distant. 

1950-51 
(1:1,250) 

Detail labelled to Tilbury Riverside Station (baggage 
hall, foot bridges and landing stages). 

C, E & S: No significant change. 
N: Several vacant plots amongst terraced residential properties. 
W: Ruin and vacant land at former location of Tilbury Hotel. 

1955 
(1:10,560) 

A drain is indicated, orientated approximately north-
south across centre of northern half of site. 

C: Drain encroaches within this area. 
N & S: No significant change. 
E: Buildings shown within Tilbury Fort. 
W: Vacant land on river front (former location of Tilbury Hotel). 

1959 
(1:2,500) 

Development of rail sidings in eastern half of site 
(previously undeveloped). Further drains are shown 
in east, generally orientated north-south. Vehicle 
bridge is shown from Tilbury Riverside Station to 
loading stage. 

C: Drains encroach within area. 
N: Drain shown parallel to railway line. 
E: Railway sidings extend off site to about 100m distant, putting green present 
beyond. 
S & W: No significant change. 

1961 
(1:2,500) 

No significant change. C, E, S & W: No significant change. 
N: Partial coverage. Significant redevelopment and rearrangement to 
residential streets. 

1966 
(1:10,560) 
Figure 4-4 

No significant change. C: East-west orientated drain in this area. 
N, S & W: No significant change. 
E: Drains labelled on surrounding land, nearest adjacent. 
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Date Site history History of the surrounding area 

1967 
(1:1,250) 

Partial coverage only (northwest quadrant). No 
significant change. 

Limited coverage. 
C, N & W: No significant change. 

1969 
(1:1,250) 

Partial coverage only (southwest quadrant). No 
significant change. 

Limited coverage. 
C, S & W: No significant change. 

1973 
(1:1,250) 

Partial coverage only (southwest quadrant). No 
significant change (poor quality scan). 

Limited coverage. 
C, S & W: No significant change. 

1973 
(1:10,000) 

Railway cottages and engine shed in north of the site 
removed. Rail sidings in east no longer present. Rail 
sidings in north scaled back and associated central 
buildings removed. No significant change to south of 
site. 

C & S: No significant change, 
N: Minor changes to residential properties. 
E: Rail sidings (on and adjacent to site) removed. 
W: Many nearby commercial / industrial buildings no longer present (hospital, 
mortuary, laundry, works). Land now vacant. New development on previously 
vacant land to west of tidal basin. Some small buildings and tank-like structures 
shown (from 500m distant). Some warehouse structures surrounding wet docks 
removed. 

1974 
(1:1,250) 

Partial coverage only (northwest quadrant). No 
significant change (poor quality scan). 

Limited coverage. 
C, N & W: No significant change. 

1976 
(1:1,250) 

Partial coverage only (northwest quadrant). No 
significant change. 

Limited coverage 
C, N & W: No significant change. 

1978 
(1:2,500) 

Railway cottages shown (as before) No coverage to east and south. 
C & W: Partial coverage, no significant change. 
N: Partial coverage. Some empty plots in residential area. 

1982 
(1:10,000) 

Railway cottages not shown, hexagonal (unlabelled) 
feature in their place (assumed vacant land). 

C, E (partial coverage) & S: No significant change. 
N: Some further residential redevelopment. 
W:  Addition of warehouse structures surrounding wet dock (from 500m 
distant). 

1990-92 
(1:10,000) 

No significant change. C, N, E & S: No significant change. 
W: Warehouses removed from wharves of wet docks. 

1999 
(Google 
Earth) 

Figure 6-5 

No significant change to land use. Aerial image 
shows eastern part of site to be grass-covered (with 
scarring where rail sidings were previously). Near-
surface soils exposed in north (evidence of ground 
workings). Cargo containers present on remaining 
rail sidings. 

C: No significant change but cargo containers present on rail sidings. 
N, E & S: No significant change. 
W: Vacant areas evident on 1990-92 map are being used for car parking. 

2001 
(1:10,000) 

Majority of infrastructure on site removed. Limited 
rail sidings still present in west, orientated north-
south. Buildings associated with Riverside Station 
scaled back. Drains evident on site. 

C: Railway sidings no longer present. 
N, E & S: No significant change. 
W: Minor changes to surrounding commercial / industrial buildings. 

2004 
(Google 
Earth) 

Figure 6-6 

Eastern part is covered by hardstanding and being 
used for car parking. Evidence of ground workings in 
north of site. Reconfiguration to roads – Ferry Road 
no longer crosses site but extends south to the River 
Thames. 

C: Large warehouse structure occupies majority of area. 
N, S, W: No significant change. 
E: Riverside Business Park present (adjacent) 

2010 
(1:10,000) 

Majority of site (excluding river front), labelled as car 
park. 

C, N, E, S: No significant change. 
W: Several adjacent commercial / industrial properties no longer present. 
Distribution centre (adjacent) labelled. 

2020 
(1:10,000) 

No significant change. No significant change. 
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Figure 4-1 – 1872 excerpt of 6-inch Essex County map (National Library 
of Scotland, 2020). 

 
Figure 4-2 - 1895 excerpt of OS 1:10,560 map (Groundsure, 2020). 

 
Figure 4-3 – 1938 excerpt of OS 1:10,560 map (Groundsure, 2020). 

 
Figure 4-4 – 1966 excerpt of OS 1:10,560 map (Groundsure, 2020). 

 
Figure 4-5 - 1999 excerpt of aerial image (Google Earth, 2020). 

 
Figure 4-6 – 2004 excerpt of aerial image (Google Earth, 2020). 
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4.2 Regulatory data 

Regulatory data relating to potentially contaminative uses is summarised in Table 4-2 below. This information was 
obtained from the Groundsure report, presented in full in Appendix A. Note that there are some inaccuracies between 
the reported distances of these regulatory data points from the site boundary i.e. Groundsure data indicate a gas works 
to be on-site but maps show it to be off-site, and Groundsure data indicate a dry dock on-site but maps show it to be 
approximately 100m off-site.  

Table 4-2 - Summary of regulatory data 

Item Location Information 
Potential 

to 
impact 

Past land use 
Historical 
industrial land 
uses 

On-site 
 
 

Railway sidings, unspecified heap, docks, unspecified commercial / industrial, steam laundry, 
laundry, gas works, gasometer, railway building, engine shed, coal sidings, carriage shed, railway 
station, smithy, mortuary, unspecified disused wharf, hospital, unspecified depot, marshes, dry 
docks, docks. 

Yes 

<100m Unspecified tank, docks, railway building, engine shed, unspecified works, railway sidings, hospital, 
railway station, mortuary, marshes, unspecified depot, unspecified works, fire station, refuse heap, 
unspecified wharf, unspecified warehouse. 

Yes 

>100-250m Refuse destructor, unspecified wharf, unspecified warehouse, railway sidings, engineering works, 
docks, dry docks, goods shed, railway building, unspecified heap, depot, basin, unspecified ground 
workings, unspecified warehouses, refuse heap, pumping station, magazines. 

No 

>250-500m Dock, dry dock, railway sidings, unspecified tank, railway building, magazines, pumping station, 
quay, unspecified ground working, police station, gun wharf, fire station, tramway sidings, 
unspecified warehouses, unspecified wharf, gun shed, tramway sidings, terminus, unspecified 
commercial/industrial, paper mills. 

No 

Historical 
tanks 

On-site Gas works (1870), 4 records of tanks (1870-1898). Yes 

<100m Disused gas holder and gasholder (5m N, 1870-1898), 2x unspecified tank (16m SE, 1920-1940 
and 37m N, 1870). 

Yes 

>250-500m 7 tank records (nearest 277m W) dated between 1898 and 1950. No 

Historical 
energy 
features 

On-site Gas works (1870) Yes 

<100m Gasholder (5m N), disused gas holder (5m N), electricity substation (40m NW) Yes 

>100-250m 3x records of electricity substations, nearest 149m SW, dated between 1978-1999. No 

>250-500m 13x records of electricity substations, dated between 1950-1999 No 

Historical 
garages 

On-site Carriage shed (1870) Yes 

<100m Car breakers yard / garage / motor body repair works (40m N, 1967-1999 and 77m NW, 1978-
1996) 

Yes 

>100-250m Car breakers yard (133m NW, 1978-1994) No 

No records of historical petrol stations or historical military land within 500m. 

Waste and landfill 
Historical 
landfill (EA 
records) 

>100-250m 1 record 144m NW. Attributed to Tilbury Basin and operated by Port of Tilbury between 1981-
1996. Accepted inert, industrial, commercial and household waste. 
 

No 

Historical 
waste sites 
(mapping / LA 
records) 

<100m Car breaker’s yard located about 40m N between 1975-1999. 
Car breaker’s yard located about 75m NW between 1978-1996. 

Yes 

>100-250m Refuse destructor located about 100m NW between 1863-1940. 
Car breaker’s yard / scrap metal yard located about 130m NW between 1970-1994. 

No 

>250m Scrap yard 490m S dated 1985. 
 
 

No 
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Item Location Information 
Potential 

to 
impact 

Licensed waste 
sites 

<100m Hume Works (metal recycling site) located 91m NW, license issued 1998. No 

>250m Green Barge Site (treatment of waste wood) located 266m W (Tilbury Docks). Licensed between 
2012-2015. 

No 

Waste 
exemption 

<100m 2 records attributed to Hume Avenue (85m NW). Storing waste exemption and treating waste 
exemption (recovery of scrap metals). 

No 

>100-250m 6 records attributed to 7 Dock Road (110m NE) for storing / sorting / treatment of waste. 
1 record for 120m W for repair / refurbishment of WEEE. 
1 record for 129m W for waste storage. 
7 records for 185m NW for preparatory treatments, storage, sorting of waste and crushing of 
fluorescent tubes. 

No 

>250m Records for sorting and de-naturing of controlled drugs for disposal, recovery of waste at a waste 
treatment works and repair or refurbishment of WEEE. Nearest 377m NW. 

No 

No historical BGS / LA / EA landfill records or active / recent EA landfill records within 500m. 

Current Industrial Land Use 
Recent 
industrial land 
uses 

On-site Outfall (activity listed as waste storage, processing and disposal) located on north bank of River 
Thames. 
Travelling crane located on pontoon. 
Electricity substations located close to western boundary. 
Tilbury Ferry Terminal on north bank of River Thames. 

Yes 

<100m Records for: electricity substation (6m E, 38m NW, 65m SW), distribution and haulage company 
(21m E), telecommunication mast (22m N), pest control and vermin company (22m E), 
construction company (22m E), vehicle repair company (48m NE), car breakers yard (53m N), skip 
hire (66m N), vehicle parts company (66m NE), recycling centre (82m N), business park and 
industrial estate (98m E). 

Yes 

>100-250m Records for: mooring and unloading facilities (102m NE), distribution and haulage (103m E, 184m 
W), electricity pylon (105m W), vehicle repair company (117m W, 163m W), production of wood 
products (118m N), wind turbine (119m W), precious metal recycling (132m NW), car breakers 
yard (141m NW), container and storage (141m SW), vehicle sale (153m W), electricity substation 
(156m W, 171m W, 180m W, 193m NW), glass fibre services (162m NW), dock (193m W). 

No 

Current or 
recent petrol 
stations 

>250m 1 record for 355m NW, listed as obsolete. No 

COMAH sites <100m Port of Tilbury (32m SW) is listed as a historical NIHHS site 
Laing National Ltd (54m SW) listed as historical NIHHS site 

No 

Licensed 
pollutant 
release (Part 
A(2)/B) 

<100m Record related to waste oil burner, attributed to 67m NE (Sejoc Auto Repairs) No 

>100-250m 2 records attributed to Specialist Metal Services, Hume Avenue, related to non-ferrous metal 
foundry processes (143m NW) and other metal processes (200m NW) 

No 

>250m Record related to dry cleaning, 441m N. No 

Licensed 
discharges to 
controlled 
waters 

>100-250m 2 records related to 166m NE for sewage discharges from Worlds End PH to River Thames. Dated 
1977 to 1997. 
2 records related to 212m E related to miscellaneous discharges to River Thames. Dated 1966 to 
1993. 

No 

>250m 1 record related to 267m NW related to discharge of surface water to East and West Tilbury Sewer. 
Dated 1958-1992. 
3 records related to discharge of sewage / surface water to River Thames, nearest 267m NW. 

No 

Pollutant 
release to 
surface waters 

>100-250m 2 records related to trade discharges 240m S. Attributed to Blue Circle Industries PLC (extraction 
of other minerals). 

No 

Pollution 
incidents (EA) 

On-site 1 record related to urban run-off of contaminated water in 2002. Minor impact to water and no 
impact to land or air. 

No 

<100m 1 record related to an atmospheric pollutant incident 91m N in 2001. Minor impact to air and no 
impact to water or land. 

No 
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Item Location Information 
Potential 

to 
impact 

>100-250m 3 records related to oils and fuels (2x) and carcasses, nearest 163m S, dated between 2001-2003. 
All minor impact to water no impact to land or air. 

No 

>250m 1 record related to 250m E in 2014 but no pollutant identified. Significant impact to water and no 
impact to land or air. 
All other records >300m distant with no or minor impacts. 

No 

No records of the following (within 500m): high voltage underground electricity cables, gas pipelines, Part 2a sites, regulated explosive 
sites, hazardous substance storage / usage, historical licensed industrial activities [IPC], licensed industrial activities [Part 2A(1)], radioactive 
substance authorisations, pollutant release to public sewer, list 1 dangerous substances, list 2 dangerous substances, pollution inventory 
substances, pollution inventory waste transfers or pollution inventory radioactive waste. 

Abstractions and Source Protection Zones 
Groundwater 
abstractions 

>250m Nearest record relates to a historical authorisation for 965m E at Tilbury Power Station. 
Nearest active record relates to 1441m SW, for abstraction of process water. 

No 

Potable 
abstractions 

>250m Nearest record relates to an active abstraction 1779m S. No 

Source 
Protection 
Zone 

>250m Type 3 SPZ located 343m NE 
No confined aquifer SPZ within 500m. 

No 

No records of the following (within 2000m): surface water abstractions 

Hydrology 
WFD surface 
water body 
catchment 

On-site The site is located within a coastal catchment, with overall ‘moderate’ rating. No 

WFD 
groundwater 
bodies 

On-site South Essex Thurrock Chalk of overall ‘good’ rating. No 

Environmental, visual and cultural designations 

Green Belt >250m One record related to ‘London area’ greenbelt, 659m NE. No 

Nitrate 
Vulnerable 
Zones 

>250m Nearest record 1319m SE. No 

SSSI impact 
risk zone 

On-site Site is located within 2 SSSI impact risk zones. Indicates that all planning applications (except 
householder) could have potentially adverse impacts on SSSI. SSSI of interest not stated / defined. 

No 

Listed 
buildings 

On-site Riverside Station (including floating landing stage) is Grade II* listed. No 

>100-250m World’s End Inn, 154m NE is Grade II listed. No 

Scheduled 
Ancient 
Monuments 

<100m Tilbury Fort located 68m SE. No 

No records of the following (within 2000m): SSSI, Ramsar sites, Special Areas of Conservation, Special Protection Areas, National Nature 
Reserves, Local Nature Reserves, Designated Ancient Woodland, Biosphere Reserves, Forest Parks, Marine Conservation Zones, proposed 
Ramsar sites, possible Special Areas of Conservation, potential Special Protection Areas, Nitrate Sensitive Areas, No records of the following 
(within 250m): World Heritage Sites, National Parks, Conservation Areas, registered parks and gardens. 
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5 Previous site investigations 

During the site walkover undertaken in June 2020, electronic copies of hard copy reports held in the Port of Tilbury 
offices that are relevant to the Essex Project Site were obtained. The reports and their contents are summarised in 
Table 5-1 below. Two reports contain chemical data which have been compared against screening criteria that are now 
superseded. No reassessment of this data has been undertaken. Attempt has been made to obtain copies of ground 
investigation reports related to Tilbury 2 (with access road to the north of the Essex Project Site), but these have not 
been found or provided to date.
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Table 5-1 - Summary of available reports 

Author and 
year Report title Purpose Exploratory holes within 

site boundary Key findings 

Port of London 
Authority (1943) 
[11] 

Tilbury Docks 
Borings Key Plan 
(South) 

Borehole location plan and 
logs for boreholes drilled in 
vicinity of landing stage (on- 
/ adjacent to site), tidal basin, 
main dock and dry docks 
(off-site) 

Approx. 8 borehole 
records for within site 
boundary (up to about 
30m bgl) 

Factual records only 

CEDAC (1994) 
[12] 

Tilbury Riverside 
Automotive 
Terminal. Desk Top 
Geotechnical 
Assessment 

Commissioned to undertake 
a geotechnical assessment 
supplemented by limited on-
site investigations in 
connection with the 
redevelopment of the former 
Tilbury Riverside Terminal 
site. 

3 hand auger pits (up to 
3m bgl) 
13 trial pits (up to 3.4m 
bgl) 

Investigation confirmed expected geological sequence i.e. a limited thickness of topsoil / fill, over up 
to 20m of Alluvium, over 2-4m of River Terrace Gravels, over Chalk. 
Noted key constructability constraints associated with Alluvium and Chalk. 
Recommended that detailed site investigation should be undertaken prior to commencement of 
detailed engineering design. 

Geotechnical 
Developments 
(1996) [13] 

Report on 
Preliminary Ground 
Investigation at 
London 
International Cruise 
Terminal. E1072/96 

Commissioned to undertake 
preliminary ground 
investigation to support 
development (proposals 
unknown at time of 
investigation). 

4 cable percussion 
boreholes (4.1 to 26.0m 
bgl). 
1 standpipe installed for 
long term ground gas / 
groundwater monitoring 

Report contains details of fieldwork, laboratory testing undertaken (geotechnical), strata encountered, 
laboratory test results, interpretation of ground conditions. 
Notes that ‘the whole area has been reclaimed from former marshland and estuarine mud flats. The fills 
used to reclaim the area have in the past comprised in the main whatever granular fills were available at 
the time, including ash, slag, glass, tiles etc. Previous ground investigation data for the area in general 
has confirmed that the site has been made up to level by between 1.5 to in excess of 5 metres of fill’. 
Foundation options considered in a general manner as detailed development proposals were 
unknown. 
Two rounds of ground gas monitoring undertaken from one standpipe. Methane concentrations 
between 21.6% and 23.6%, oxygen concentrations between 11.0% and 14.7% and carbon dioxide 
concentrations between 11.2% and 12.5%. 
Drilling of borehole B encountered and broke through a culverted watercourse at 4.10m bgl. Running 
along the access road for the cruise terminal was a culverted watercourse, with an open channel section 
of approximately 30m length. A chamber containing a similar feature was also present towards the 
southern end of the site, close to the cruise terminal. At the commencement of the investigation, the 
location of the culvert between these two features was uncharted and unknown. 

RSA 
Geotechnics Ltd 
(1999) [14] 

Proposed Link Road 
at Fort Land, Tilbury 
for Port of Tilbury 
London Limited. 
Ground 
Investigation 

Ground investigation 
undertaken over two phases 
in support of development of 
a link road at Fort Land, 
Tilbury. 

10 cable percussion 
boreholes (9.5 to 27.15m 
bgl). 
16 trial pits (0.6 to 3.2m 
bgl) 

Report contains details of fieldwork, geotechnical testing (in-situ and laboratory), chemical testing, 
interpretation of ground conditions. 
Results of chemical testing included in report, compared against superseded screening criteria. 
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Author and 
year Report title Purpose Exploratory holes within 

site boundary Key findings 

Report Number 
7227 (1999) 

Purpose was to determine 
ground conditions and 
provide recommendations 
for use in design, 
Limited contamination 
investigation was carried out 
to provide information 
required for H&S issues and 
for waste disposal. 

Exploratory holes on- and 
adjacent to site. 

There was a main ditch orientated in a north-south direction on the eastern side of the area of 
investigation (Chadwell Sewer, see Figure 2-1). This was pumped ai its southern edge and culverted 
beneath the railway. 
Groundwater was encountered at the base of Alluvium. Groundwater in River Terrace Deposits is in 
hydraulic continuity which is in continuity with the River Thames. 

Site Analytical 
Services Ltd 
(2000) [15] 

Fortress 
Distribution Parl. 
Westerlund Site, 
Tilbury Essex. 
Report on Ground 
Investigation. 
Ref.00/6628. 

Information from ground 
investigation was required 
for the design and 
construction of foundations 
and infrastructure for a 
proposed industrial 
development. Also 
undertaken to assess 
whether remediation was 
required. 

5 cable percussion 
boreholes (25.0 to 20.0m 
bgl) 
Standpipes in each 
borehole (to 5m bgl) for 
gas and groundwater 
monitoring 
10 trial pits 
22 window sample 
boreholes (0.5 to 2.5m bgl) 
Exploratory holes located 
off-site in area of “Unit 1” 
(enclosed by site) 

Ground conditions generally consistent with the geological records and known history of the site. 
Boreholes indicated that the Alluvium thickens towards the west and south across the site (9.8m thick 
in northeast, 18.0m along western boundary). Buried Chalk surface also deeper towards the southwest. 
Soil samples were analysed for a basic suite of potential contaminants and screened against IRCL 
guideline and Dutch Intervention Values (superseded). Based on this, it was concluded that there was 
no contamination likely to significantly impact the site development for the proposed end use. Also 
concluded that no significant remedial measures were warranted, with the exception of areas of soft 
landscaping. 
Gas monitoring found concentrations of methane up to 72% and carbon dioxide up to 5.6%. 
Provides discussion of foundation options for proposed industrial building. 
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6 Preliminary Geoenvironmental Risk Assessment 

6.1 General approach 

In the UK, the assessment of risk from contamination is based on consideration of the conceptual site model and 
follows the “source-pathway-receptor” approach. If one of these three elements (source, pathway or receptor) is 
absent, it is considered that there is no risk of harm. If, however, there is considered to be a linkage between any given 
source and any given receptor, then a risk-based approach is used to assess the significance or impact of the linkage.  
Risks are defined as the probability of an event occurring combined with the severity of the consequence of that 
event. Particularly, to assess the risks to site end users posed by any given source, the sensitivity of each receptor is 
considered. For example, the concentration of contamination acceptable at a site to be developed as a residential 
property with a garden used to grow vegetables and accessible to young children is set lower than that for a 
commercial site where soil is exposed only in minor areas of landscaping and the only long-term users of the site are 
adults. Similarly, a site overlying a Principal Aquifer supplying potable water will be considered more stringently than a 
site overlying an impermeable geology with only minor seepages of groundwater. 

6.2 Conceptual site model 

The potential risks posed to human health and the environment by ground contamination at this site have been 
evaluated by a generic quantitative risk assessment which incorporates the ‘source-pathway-receptor’ identification 
and assessment methodology in accordance with the Model Procedures [4]. The risk assessment process therefore 
involves the identification of each source based on the information in this report, including any available existing 
ground investigation results together with the identification of relevant exposure pathway(s) and receptors. The 
potential risks to the receptors have been assessed by considering the potential effect of the source on the receptor as 
well as the likelihood of a pathway linking the two, i.e. a contaminant linkage as discussed above.  

6.3 Sources 

The potential contamination sources at the site have been identified from the review of regulatory data, historical 
maps and previous site investigations and are summarised in Table 6-1. The ‘Contaminants of Concern’ in this risk 
assessment are based primarily on information from this review of historical information and by reference to relevant 
Industry Profile reports [11, 12] and R&D 66 [13]. 

Table 6-1 Summary of potential sources of contamination 

Potential source Location Likely age Potential contaminants of concern 

Current site use: car parking, electricity 
substations 

On site Recent Petroleum hydrocarbons, PCBs, oils 

Made Ground arising from historic site uses: 
rail / coal sidings, rail station, storage of 
freight, engine / goods sheds, passenger 
terminal, hospital, mortuary, works, smithy. 

On site Late 1800s 
onwards 

Metals, cyanide, asbestos, pH, phenol, 
TPH, PAHs, nitrates, sulphate and 
sulphides 
Hazardous ground gas (methane and 
carbon dioxide) 

Made Ground arising from historic uses in 
surrounding area: gas works / gas holder, rail 
sidings, works, warehouses, dry dock, dock, 
car breakers yard. 

Off-site (from 
adjacent) 

Late 1800s 
onwards 

Metals, cyanide, asbestos, nitrates, pH, 
phenol, TPH, PAHs, nitrates, sulphate 
and sulphides. Hazardous ground gas 
(methane and carbon dioxide). 
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Potential source Location Likely age Potential contaminants of concern 

Current commercial / industrial uses in 
surrounding area: railway, operational Port of 
Tilbury, light industrial [vehicle repair, car 
breaker’s year, recycling company] 

Off-site (from 
adjacent) 

Recent Metals, asbestos, TPH, PAHs 

Alluvium and peat deposits On- and off-site - Hazardous ground gas (methane and 
carbon dioxide) 

6.4 Pathways and receptors 

The Essex Project Site will provide some 2,500 car parking spaces with ancillary facilities (information, retail and 
catering amenities).  Although the precise pattern of development is not finalised, it is anticipated that the majority of 
the area will remain hardstanding. Building work is likely to be mainly road / pavement construction, with associated 
infrastructure.  

The presence of contamination (in soils, liquids or gases) has the potential to impact upon human and environmental 
receptors both in the short term (during construction) and in the long term (during use for car parking).  Those 
receptors and the pathways that could link them to the sources identified in Table 6-1 are summarised below.   

Table 6-2 Summary table of receptors and potential pathways 

Receptor Pathway 

Human Health Investigation and construction workers Direct / dermal contact. Ingestion / inhalation of soils. 
Inhalation of dusts and vapour. 

Future site users / visitors (guests and workers) Direct / dermal contact. Inhalation of dusts and vapour. 
Migration of gas, accumulation to asphyxiating / explosive 
concentrations 

Offsite occupiers / visitors of neighbouring land Inhalation of dusts and vapour. 
Migration of gas, accumulation to asphyxiating / explosive 
concentrations 

Controlled 
Waters 

River Thames Migration via surface water drainage (outfall to Thames) 
and shallow permeable strata 

Principal Aquifer (Chalk) Migration via permeable strata 

Secondary Aquifers (Alluvium, River Terrace 
Gravels) 

Migration via permeable strata and preferential pathways 
(e.g. excavation) 

Buildings / 
Services 

Buried concrete foundations.   
Potable water supply pipework 

Direct contact / aggressive attack 

Buildings Migration of ground gases and accumulation to hazardous 
concentrations (explosive / asphyxiating) 

6.5 Assessment of risk 

The assessment of the level of risk for each of the potential contaminant linkages identified above is summarised in 
Table 6-3.  The table lists the potential sources identified above.  For each source, an assessment is made, receptor by 
receptor as to the magnitude of the potential consequence (reflecting the potential severity of the hazard associated 
with that source and the sensitivity of the receptor) and the likelihood the hazard being realised (based upon the 
directness / integrity of the exposure pathway).  
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Consideration has also been given to the level of uncertainty associated with each of these potential sources.  For 
example, much of the information is based upon historical records which are likely to be partial and will not be 
complete, together with the limited nature of the existing site investigation data.  Because of this uncertainty, the 
identification of the sources is based upon a conservative assessment of the potential location, nature and extent of 
the source.  The probability or likelihood of the hazard being realised is then assessed by consideration of the 
directness / integrity of the exposure pathway that could link the receptor to the source.  The assigned level of risk is 
determined by the terms of consequence and probability in accordance with C552 [14].  The final column describes all 
of the factors considered in the assessment and presents the justification for the assessed level of risk. 
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Table 6-3 - Preliminary Risk Assessment 

Source Receptor 

Pathway 

Risk assessment (following CIRIA C552) Description of source 

Comment on hazard realisation  
Origin Contaminants of 

concern 
Consequence Probability Risk   

Current site use: car parking, 
electricity substations (western 
boundary) 

Made Ground arising from 
historic site uses: rail / coal 
sidings, rail station, storage of 
freight, engine / goods sheds, 
passenger terminal, hospital, 
mortuary, works, smithy. 

Made Ground arising from 
historic uses in surrounding 
area: gas works / gas holder, rail 
sidings, works, warehouses, dry 
dock, dock, car breakers yard. 

Current commercial / industrial 
uses in surrounding area: 
railway, operational Port of 
Tilbury, light industrial [vehicle 
repair, car breaker’s year, 
recycling company] 

 

 

 

Metals, cyanide, 
asbestos, pH, 
phenol, TPH, PAHs, 
PCBs, nitrates, 
sulphate and 
sulphides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site located in area of estuarine marshland that has been subject to commercial / industrial development since the late 1800s. Earliest map (1872) shows area partially occupied by a railway line, 
railway station and ancillary buildings (engine shed, goods shed, associated housing). A small disused gasworks was present adjacent to the northern boundary. Tilbury Docks were developed to the 
immediate west by 1895. Further development has occurred by the mid-1960s (expansion to railway sidings and addition of buildings associated with Tilbury Docks (hospital, mortuary, works, 
smithy etc.) and expansion to river terminal (passenger facilities and infrastructure within the river). Redevelopment had commenced by the 1970s - scaling back of the rail sidings - mostly been 
removed by the 1990s. By the mid-2000s, the eastern part of the site was covered by hardstanding and used for car parking. Site developed to its current configuration by 2010 (mostly covered by 
hardstanding for car parking but the ferry terminal and pontoon still present). Current car parking a potential source of contamination (fuels) but limited in volume and extent. Area now surrounded 
by railway and roads, operational Port of Tilbury and light industrial uses. Groundsure data indicates Electricity Substation on site but not seen during site walkover. Historical ground investigations 
encountered up to 5m of Made Ground or fill (inclusions of concrete, timber, brick, flint and ash). Previous investigations did not note encountering significant contamination but limited 
geoenvironmental sampling / testing undertaken and screening criteria superseded. Potential for Made Ground to contain / be impacted by contamination (including for example. asbestos 
containing materials) and with a potential for localised areas of gross impact. 

Investigation and construction 
workers 

Direct / dermal contact. 
Ingestion / inhalation of soils. 
Inhalation of dusts and vapour. 

Severe Low 
likelihood 

 Moderate Potential for exposure during investigations / earthworks / excavation. Proposed site use is 
predominantly car parking and ancillary buildings with potential for reuse of existing buildings / areas of 
hardstanding. Therefore, extent of earthworks / excavation limited. Period of exposure also relatively 
limited. Standard Health and Safety Precautions will be used. 

Mitigation of potential risks can be achieved by appropriate investigation and adoption of standard good 
construction practice. 

Future site users / visitors 
(guests and workers) 

Direct / dermal contact. 
Inhalation of dusts and vapour. 

Severe Unlikely Moderate / 
low 

Proposed site use is predominantly car parking and ancillary buildings. Precise development proposals 
unconfirmed but majority of area expected to be hardstanding. Therefore very limited potential for 
exposure via any unsurfaced or soft landscaping areas. Period of exposure also limited. 

Mitigation of potential risks can be achieved by appropriate investigation / design and implementation of 
remediation / mitigation measures including encapsulation.   

Offsite occupiers / visitors of 
neighbouring land 

Inhalation of dusts and vapour. 

Severe Unlikely Moderate / 
low 

Proposed site use is predominantly car parking and ancillary buildings with potential for reuse of existing 
buildings / areas of hardstanding. Therefore, extent of earthworks / excavation limited, and dust 
generation not expected to be significant. Period of exposure also relatively limited. Standard Health and 
Safety Precautions will be used. Nearest surrounding land uses are roads / railway and light industrial. 

Mitigation of potential risks can be achieved by appropriate investigation and adoption of standard good 
construction practice. 

River Thames 

Migration via surface water 
drainage (outfall to Thames), 
permeable strata 

Mild Low 
likelihood 

Low Potential for increased run-off, infiltration and promotion of leaching during any development 
earthworks. Numerous drains shown on- and adjacent to site, orientated north-south with potential 
outfall to River Thames (indicated by Groundsure data and historic reports). Historic investigations 
indicate Alluvium to be in continuity with River Thames. Limited previous site investigation data available 
but mobile / gross contamination expected to be localised in occurrence. 

Mitigation of potential risks could be achieved by appropriate investigation and adoption of good 
construction practise. 
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Source Receptor 

Pathway 

Risk assessment (following CIRIA C552) Description of source 

Comment on hazard realisation  
Origin Contaminants of 

concern 
Consequence Probability Risk   

 

 

Principal Aquifer (Chalk) 

Migration via permeable strata 
and preferential pathways (e.g. 
piling) 

Medium Unlikely Low Potential for increased infiltration and promotion of leaching during development earthworks. Chalk 
overlain by up to about 15m of Alluvium. Alluvium expected to be relatively impermeable but previous 
ground investigations found Alluvium, River Terrace Gravels and Chalk may be in hydraulic continuity. 
Limited previous site investigation data available but mobile / gross contamination expected to be 
localised in occurrence. Site is in estuarine / transitional environment. The nearest groundwater 
abstraction is a historical licence ~1km distant. 

Mitigation of potential risks could be achieved by appropriate investigation and adoption of good 
construction practise. 

Secondary Aquifers (Alluvium, 
River Terrace Gravels) 

Migration via permeable strata 
and preferential pathways (e.g. 
piling, excavation) 

Minor Likely Low Natural superficial deposits overlain by between about 1 and 5m of Made Ground / fill. Potential for 
increased infiltration and promotion of leaching from Made Ground / fill during development 
earthworks. Limited previous site investigation data available but mobile / gross contamination expected 
to be localised in occurrence. Previous ground investigations found Alluvium, River Terrace Gravels and 
Chalk may be in hydraulic continuity. Site is in estuarine / transitional environment. The nearest 
groundwater abstraction is a historical licence ~1km distant. 

Mitigation of potential risks could be achieved by appropriate investigation, adoption of good 
construction practise and selection of appropriate foundation solution. 

Buried concrete foundations / 
Potable water supply pipework 

Direct contact / aggressive 
attack 

Mild Low 
likelihood 

Low Between about 1 and 5m of Made Ground / fill recorded. Limited previous site investigation data 
available but mobile / gross contamination expected to be localised in occurrence. Water supply 
pipework likely to be limited but run through Made Ground with potential for permeation. Also potential 
for aggressive attack to below ground concrete structures. 

Mitigation of potential risks could be achieved by appropriate investigation, undertaking appropriate 
design and selection of suitable materials. 

Made Ground arising from 
historic site uses: rail / coal 
sidings, rail station, storage of 
freight, engine / goods sheds, 
passenger terminal, hospital, 
mortuary, works, smithy. 

Made Ground arising from 
historic uses in surrounding 
area: gas works / gas holder, rail 
sidings, works, warehouses, dry 
dock, dock, car breakers yard. 

Alluvium and peat deposits 

 

Hazardous ground 
gases (methane and 
carbon dioxide) 

Site located in area of estuarine marshland that has been subject to commercial / industrial development since the late 1800s. Historical ground investigations encountered up to 5m of Made Ground 
or fill (inclusions of concrete, timber, brick, flint and ash). This is underlain by substantial thickness (up to about 15m) of alluvial and peat deposits. Limited ground gas monitoring of Made Ground 
and Alluvium undertaken in previous investigations (and data are aged). The number of monitoring wells and monitoring rounds is insufficient to characterise site but elevated concentrations of 
carbon dioxide and methane were recorded (methane up to 72%, carbon dioxide up to 12.5%, depleted oxygen of 11%). 

Investigation and construction 
workers 

Migration of gas, accumulation 
to asphyxiating / explosive 
concentrations 

Severe Unlikely Moderate / 
low 

Limited potential for hazardous gases to accumulate to impact construction workers due to anticipated 
nature of works. Precise development proposals unconfirmed, but majority of area likely to be car 
parking with some ancillary buildings. Extent of Made Ground and Alluvium extensive. Standard Health 
and Safety Precautions will be used. 

Mitigation of potential risks could be achieved by appropriate investigation to characterise the ground 
gas regime, adoption of standard good construction practise. 

Future site users / visitors 
(guests and workers) 

Migration of gas, accumulation 
to asphyxiating / explosive 
concentrations 

Severe Low 
likelihood 

Moderate Potential for migration of ground gas via permeable strata / preferential pathways with accumulation to 
hazardous (asphyxiating / explosive) concentrations in enclosed / poorly ventilated spaces. Precise 
development proposals unconfirmed, but potential for migration and accumulation in any ancillary 
buildings. 

Mitigation of potential risks could be achieved by appropriate investigation to characterise the ground 
gas regime and installation of gas protection measures as required. 
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Source Receptor 

Pathway 

Risk assessment (following CIRIA C552) Description of source 

Comment on hazard realisation  
Origin Contaminants of 

concern 
Consequence Probability Risk   

Offsite occupiers / visitors of 
neighbouring land 

Migration of gas, accumulation 
to asphyxiating / explosive 
concentrations 

Severe Unlikely Moderate / 
Low 

Precise development proposals unconfirmed, but majority of area likely to be car parking with some 
ancillary buildings. Development unlikely to alter existing gas regime such that neighbours are impacted. 

Mitigation of potential risks could be achieved by appropriate investigation to characterise the ground 
gas regime and installation of gas protection measures as required. 

Buildings 

Migration of gas, accumulation 
to asphyxiating / explosive 
concentrations 

Medium Low 
likelihood 

Moderate / 
Low 

Potential for migration of ground gas via permeable strata / preferential pathways with accumulation to 
hazardous (asphyxiating / explosive) concentrations in enclosed / poorly ventilated spaces. Precise 
development proposals unconfirmed, but potential for migration and accumulation in any ancillary 
buildings. 

Mitigation of potential risks could be achieved by appropriate investigation to characterise the ground 
gas regime and installation of gas protection measures as required. 
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7 Conclusions and recommendations 

7.1 Summary of contamination risks 

An Initial Conceptual Site Model has been determined and a Preliminary Risk Assessment with respect to ground 
contamination has been carried out for the Site on the basis of desk based data.  At this preliminary stage of this 
project the main sources of potential contamination have been identified and the potential risks have been 
qualitatively assessed.  The assessment is based upon the Site in its current condition, but it also includes 
consideration of the potential risks associated with any below ground works (e.g. site investigation or future 
foundation works etc.) and the potential future use. A summary of the potentially significant risks (i.e. greater than 
Low) is presented below. 

Table 7-1 Summary of potential risks  

Source Potential contaminants 
of concern Receptor Risk 

Made Ground from 
historical site uses  

Current commercial / 
industrial activity on-site 
and surrounding area 

Metals, cyanide, 
asbestos, pH, phenol, 
TPH, PAHs, PCBs, nitrates, 
sulphate and sulphides 

Investigation and construction workers Moderate 

Future site users / visitors Moderate / 
Low 

Neighbours 

Made Ground, Alluvium 
and peat deposits 

Hazardous ground gases 
(methane and carbon 
dioxide) 

Future site users / visitors Moderate 

Buildings Moderate / 
Low 

Offsite occupiers / visitors of 
neighbouring land 

Investigation and construction workers 

7.2 Statutory Designation 

In our opinion, it is unlikely that the Site would be determined as Contaminated Land (under the provisions of Part 2A 
of the Environmental Protection Act 1990) in its current status, or following the event of any redevelopment, provided 
the recommendations below are followed. 

7.3 Recommendations 

7.3.1 Site investigation 

The risks identified above are capable of mitigation by undertaking appropriate site investigation, risk assessment and 
adoption of remedial measures (as required). The site investigation should have combined geoenvironmental and 
geotechnical objectives. It should be designed specific for the proposed development and to determine current 
ground conditions and associated soil properties, including the nature and extent of any soil or groundwater 
contamination and the potential for generation of hazardous ground gas.  
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A site investigation would be anticipated to comprise: 

 Boreholes to determine nature and properties of strata necessary to inform foundation design and 
earthworks (once proposals for new buildings are understood) and enable groundwater monitoring; 

 Trial pits to obtain bulk samples from the Made Ground and shallow natural strata for chemical / 
geotechnical analysis (to inform earthworks); 

 Series of shallow exploratory holes (e.g. window samples) to enable ground gas (within proposed building 
footprints) and shallow groundwater monitoring. 

7.3.2 General 

In combination with the above, the risks are also capable of mitigation by adoption of standard good health and 
safety and construction practices, including measures to prevent uncontrolled run-off into surface water drainage/ the 
River Thames. 

In addition to this, the following are recommended: 

 Plans / information should be obtained on the (in part) culverted drains present on- and adjacent to the site 
that have outfalls to the River Thames (identified in Chapter 5); 

 The risks associated with UXO for the development have been assessed as Moderate. Accordingly, a detailed 
UXO assessment is recommended prior to extensive earthworks. 
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Appendix A Site walkover photographs (June 2020) 





 Tilbury – Site Walkover Photographic record  - 26062020

Location 1: Looking NE. Cruise Terminal from Operational end 

of Landing Stage

Location 1: Looking W along floating “pontoon ducks”

Location 1: Looking E along passenger Landing Stage Location 1: Looking NE. Cruise Terminal from Operational end 

of Landing Stage

Location 1: Looking E along passenger Landing Stage Location 1: Looking NE. Cruise Terminal from Operational end 

of Landing Stage



 Tilbury – Site Walkover Photographic record  - 26062020

Location 1: Looking W. River Wall to right. Floating pontoon 

to left

Location 1: Looking W. River Wall to right. Floating pontoon 

to left

Location 2: Looking E from public end of Landing Stage Location 2: Looking S towards Gravesend

Location 2: Looking E along Landing Stage Location 2: Looking N towards River Wall



 Tilbury – Site Walkover Photographic record  - 26062020

Location 2: Public access to Ferry Terminal Location 2: Ferry Terminal

Location 3: Looking NE towards River Wall Location 3: Looking E towards Tilbury Fort

Location 3: Looking W at Cultural Centre (E end of Rail Station 

building

Location 3: Looking W at Cultural Centre (E end of Rail Station 

building



 Tilbury – Site Walkover Photographic record  - 26062020

Location 4: Looking S across car storage at D Compound - 

from new road to Tilbury 2

Location 5: Looking S across car storage at D Compound swale 

visible - from new road

Location 6: Looking S across car storage at C Compound. Unit 

1 in background

Location 7: New Road looking W – Railway to right

Location 7: New Road looking E – Railway to left Location 8: Attenuation pond



 Tilbury – Site Walkover Photographic record  - 26062020

Location 8: Rail Shed with car storage across former rail lines 

(now removed)

Location 8: Car storage across former rail lines (now removed)

Location 8: Looking N across car storage at C Compound Location 8: Attenuation pond

Location 8: Attenuation pond Location 9: Looking SW across Compound C.  Unit 1 in 

background



 Tilbury – Site Walkover Photographic record  - 26062020

Location 9: Looking S across Compound C.  Unit 1 and cruise 

liner in background

Location 9: Swale

Location 9: Looking N along swale.  Compound C to left Location 9: Looking S along swale.  Compound C to right and 

Unit 1 in background

Location 9: Looking W across Compound C.  Poor drainage 

evident

Location 9: Swale



 Tilbury – Site Walkover Photographic record  - 26062020

Location 10: Entrance to Unit 1 Location 10: Entrance to Unit 1

Location 10: Looking S to Railway Station Location 10: Unit 1

Location 11: Looking E across former rail lines towards Unit 1 Location 11: Looking S across former rail lines towards Unit 1



 Tilbury – Site Walkover Photographic record  - 26062020

Location 11: Looking N across former rail lines towards Rail 

Shed

Location 11: Former rail lines visible in repaired tarmac

Location 12: Looking W to Cruise Terminal Location 12: Inside Railway Station

Location 12: Inside Railway Station Location 12: Inside Railway Station



 Tilbury – Site Walkover Photographic record  - 26062020

Location 12: Inside Railway Station – photo recording bomb 

damage

Location 12: Inside Railway Station – photo recording 

unexploded bomb

Location 12: Inside Railway Station – photo recording station 

use

Location 12: Inside Railway Station – flood defence barrier 

(white walling)

Location 12: Cruise Terminal building Location 12: Cruise Terminal building



 Tilbury – Site Walkover Photographic record  - 26062020

Location 12: Parking area to N of Cruise Terminal building Location 12: Entrance to Cruise Terminal building

Location 12: Cruise Terminal building with Cupola (recently 

restored)
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Appendix B Groundsure 
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Appendix C BGS borehole logs 
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Appendix D Preliminary UXO Risk Assessment 

This Preliminary UXO Risk Assessment has been carried out by Buro Happold in accordance with CIRIA C681. The 
purpose of the preliminary risk assessment is a qualitative screening exercise to assess the likelihood of finding UXO at 
the site. This can then be used to make an informed decision if further UXO specific risk management is required.  

The assessment is based on data obtained from a desktop review of information, including site location, bombing 
records, historical uses, historical development and proposed development. 

Item Comments Score 

Site Setting  The site is centred at TQ 66438 75459 and covers approximately 29.9 hectares. It is 
located to the immediate east of the Port of Tilbury in the unitary borough of 
Thurrock. It is bounded to the north by the London, Tilbury and Southend Railway 
Line (outside boundary), to the east by in part by Fort Road (within boundary) and 
a drain (outside boundary), to the south by the River Thames, and to the west by 
Ferry Road (within boundary). A roughly rectangular parcel of land is enclosed 
within the site but excluded from it. 

4 

Site description 
and historical land 
usage 

The site has been built up with a mixture of industrial, commercial and residential 
use and located in a wider commercial / industrial setting since the late 1800s. By 
1872, the site was partially developed with rail sidings, a small gas works, Tilbury 
Station and associated development (engine sheds, carriage sheds, worker 
properties). A pontoon was also shown on the River Thames, for ferry crossing 
across the Thames. Tilbury Fort has been located adjacent to the east of the site 
since the Tudor times. The adjacent Tilbury Docks had been constructed by 1895, 
with ancillary development associated with this present on site (western boundary) 
since this time, including a mortuary, hospital, club, smithy etc. The extent of rail 
sidings and other infrastructure on site generally increased until the mid-1960s. By 
the 1970s, rail sidings were being scaled back. The majority of site infrastructure 
was removed by the early 2000s, with redevelopment to current use by 2010. 

8 

Record of 
bombing 

No online bomb map records available to view. However, some written 
information available: 

 Thurrock.gov.uk – ‘The [London, Tilbury and Southend] railway suffered 
badly during the Second World War, but it was a flying bomb which did 
most damage to the railway in 1944, when a V-2 scored a direct hit on to 
sidings near to Tilbury Riverside Station, destroying over 140 Passenger 
Carriages, damaged two Gravesend ferries’. 

8 

Level of post war 
development 

Significant post war development (>80% of the site). -5 

Level of proposed 
intrusive works 

Details of proposed intrusive works unconfirmed at this stage, therefore no 
mitigation factor applied. 

0 
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Item Comments Score 

Assessed Risk Moderate 20 – 5 

=15 

Recommendations The assessment found risk associated with UXO to be moderate, therefore a detailed UXO risk 
assessment is required. 

Attachments Table 8-1 - Potential aerial delivered UXO hazards 

Error! Reference source not found. - Mitigation factors 

Error! Reference source not found. - Final score summary 

Error! Reference source not found. – Pre-WWII historical map 

Error! Reference source not found. – Post-WWII historical maps 

Attachment 3 – Post-WWII historical maps 
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Table 8-1 Scoring process for indicators of potential aerial delivered UXO hazards 

Data Item Increasing Potential for aerial delivered UXO Hazards 

1 2 4 8 

A - Site Setting Rural Small towns Cities 

Large Towns 

 

B - Site 
description and 
historical land 
usage 

Greenfield site 
only 

Agricultural 
land only 

 

Residential only 

Within 10 mile radius 
of site of previous 
military use 

Within 5  mile radius 
of wartime1 for 
following: 
Railway marshalling 
yard 
Power station 
Gas works 
Port 
Industrial centre 

Within 5 mile radius 
of site of previous 
military use 

Within 1 mile radius 
of wartime1 for 
following: 
Railway marshalling 
yard 
Power station 
Gas works 
Port 
Industrial centre 

On wartime1 flight 
paths 

Within 1 mile radius 
of site of previous 
military use 

Former wartime1: 
Railway marshalling 
yard 
Power station 
Gas works  
Port 
Industrial centre 

 

C – Record of 
bombing 

No history of 
WWII bombing 

Within 10 mile radius 
of area of known 
WWII bombing 

Within 5 mile radius 
of area of known 
WWII bombing 

Area of known 
WWII bombing 

1Wartime refers to the site being in use at the time of WWI and WWII when its significance may have caused it to be 
the target of an enemy attack. 
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Table 8-2 Scoring process for considering mitigation factors 

Data Item Decreasing Potential for aerial delivered UXO Hazards 

-6 -5 -3 -1 0 

D - Level of post 
war 
development 

Whole site 
redevelopment 
(100% of the 
site) 

Significant 
post war 
development 
(>80% of the 
site) 

Moderate level 
of post war 
development 
(<80% and 
≥45% of the 
site) 

Some post war 
development 
(<45% and 
≥10% of the 
site) 

Minimal post 
war 
development 
(<10% of the 
site) 

E - Level of 
proposed 
intrusive works 
in areas not 
subject to post 
war 
development1 

Very Small 

(<5%) 

Small  

(<10%) 

Some  

(<45% and 
≥10%) 

Moderate  

(<80% and 
≥45%) 

Significant  

(>80%) 

1Only if the level of post-war development is known and can be quantified in terms of site area and an approximation 
of depth should a mitigation factor be applied. 
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Table 8-3 Final score is based on the sum of rows A, B, C, D and E in Table 8 1and Table 8 2 

Final Hazard Score Risk of encountering an Aerial 
dropped UXO 

Implication 

-9  -  9 Low Risk No further UXO risk assessment 
likely to be required 

10  -  17 Moderate Risk Detailed UXO Risk Assessment 
required 

17  -  20 High Risk Detailed UXO Risk Assessment 
required.  

This risk assessment methodology is intended as a generic tool. A small number of sites with unusual site-specific 
conditions may require additional consideration of the hazard scoring 
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Attachment 1. Pre-WWII historical map, 1938 
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Attachment 2. Pre-WWII historical map, 1938 
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Attachment 3. Post WWII historical map, 1955 
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