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EXECUTIVE SUMMARY

This Phase 1 Preliminary Risk Assessment assesses pertinent environmental constraints to
support the Applicant (Cory Environmental Holdings Limited) with the Cory Decarbonisation
Project.

The Applicant currently operates energy recovery capacity from the Riverside Campus; located
adjacent to the River Thames at Belvedere in the London Borough of Bexley (LBB). The Cory
Decarbonisation Project is proposed to comprise the construction of a Carbon Capture Facility
that will capture at least 95% of carbon emissions from Riverside 1 and Riverside 2 (the energy
from waste faciliites).

The Site is currently occupied by Riverside 1, Riverside 2 (at the time of writing, construction
works for Riverside 2 are being undertaken), the Middleton Jetty, Munster Joinery, plus areas of
open grassland, horse paddocks, public rights of way and highway, and a section of the River
Thames.

Historically the Site has contained a range of potentially contaminative land uses including
marshland; a manure works; a gunpowder store; Belvedere Mills; the Thames Fish, Guano and
Oil works; a borax mill; and, allotment gardens. In the 1940s to 1950s, extensive redevelopment
occurred onsite including the introduction of unspecified works, sand/gravel pits, electricity
pylons and substation, drainage and a pontoon with two jetties. Activities within the Site
changed again at the start of the 21st Century, including the closure of the borax mill. The
construction of Riverside 1, including the Middleton Jetty, had commenced by 2008. In 2017, a
warehouse building (present day Munster Joinery) including vehicle parking area was
constructed in the south of the Site. The surrounding land is commercial and industrial in use.

Historical ground investigations have been undertaken to target various parcels of land at the
Site. Some remediation work was completed by Knight Piesold in 2001, targeting the land
where the former borax mill was located. However, data gaps exist for those areas where no
ground investigation has been undertaken and unknown contamination could be present.
Concentrations of metals, metalloids, organics and asbestos have been found at the Site in
previous ground investigations at levels of concern for the land uses proposed in the Cory
Decarbonisation Project.

Ground conditions encountered in the previous ground investigations and published geological
data indicate that the geology across the Site is highly variable. Superficial deposits at the Site
consist of Alluvium (Secondary Undifferentiated Aquifer), Head Deposits (Secondary
Undifferentiated Aquifer) and Taplow Gravel Member (Secondary A aquifer). The bedrock is
formed by the London Clay Formation (unproductive strata), Blackheath Member of the Harwich
Formation, Lambeth Group and Thanet Formation (Secondary A Aquifers) that over lie the
Upper Chalk (Principal Aquifer). Made/Infilled Ground is known to be present across parts of the
Proposed Scheme that could potentially contain a broad range of contaminants.
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Overall, the Proposed Scheme presents a Moderate/Low risk to controlled waters, a Moderate
to Low risk to Site users and third party neighbours, a Moderate to Low risk to building
structures and below ground services, and a Moderate/Low risk to ecological receptors.
Construction of the Proposed Scheme will be undertaken in accordance with the Outline CoCP
(Document Reference 7.4) and subsequent full CoCP(s) to control potential risks relating to
ground contamination.

The risk to construction staff from asbestos contaminated soils is considered to be Moderate.
Adherence to the Site’s Construction Design and Management (CDM)/Health and Safety (H&S)
procedures reduces the risk to Low.

The risk to Site users, third party neighbours and the River Thames reduces to Low with the
implementation of the Outline CoCP (Document Reference 7.4) and subsequent full CoCP(s).

Based on findings in this Phase 1 Preliminary Risk Assessment, it is recommended that a
ground investigation would be undertaken prior to the construction phase as secured by DCO
requirement within the Draft DCO (Document Reference 3.1) and set out in the Outline CoCP
(Document Reference 7.4). As shown in Figure 17-3: Connections between the Ground
Conditions and Soils Mitigation Tasks and Design (Volume 1), this is likely to be led by
geotechnical requirements but would include geo-environmental sampling of terrestrial soils,
marine sediments, groundwater and surface water.
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INTRODUCTION

WSP has been instructed by Cory Environmental Holdings Limited (hereafter referred
to as the Applicant) to prepare a Phase 1 Preliminary Risk Assessment Report (PRA),
for the Cory Decarbonisation Project, to be located at Norman Road, Belvedere in the
London Borough of Bexley (LBB; National Grid Reference/NGR 549572, 180512).

The following figures are available in this Environmental Statement (ES):

Figure 1-1: Site Boundary Location Plan (Volume 2); and
Figure 1-2: Satellite Imagery of the Site Boundary Plan (Volume 2).

The Applicant intends to construct and operate the Proposed Scheme to be linked
with the River Thames. It comprises of the following key components, which are
described below, and further detail is provided within Chapter 2: Site and Proposed
Scheme Description (Volume 1):

The Carbon Capture Facility (including its associated Supporting Plant and
Ancillary Infrastructure): the construction of infrastructure to capture a minimum of
95% of carbon dioxide (CO2) emissions from Riverside 1 and 95% of CO:
emissions from Riverside 2 once operational, which is equivalent to approximately
1.3Mt CO:z2 per year. The Carbon Capture Facility will be one of the largest carbon
capture projects in the UK.

The Proposed Jetty: a new and dedicated export structure within the River
Thames as required to export the CO2 captured as part of the Carbon Capture
Facility.

The Mitigation and Enhancement Area: land identified as part of the Outline
LaBARDS (Document Reference 7.9) to provide improved access to open land,
habitat mitigation, compensation and enhancement (including forming part of the
drainage system and Biodiversity Net Gain delivery proposed for the Proposed
Scheme) and planting. The Mitigation and Enhancement Area provides the
opportunity to improve access to outdoor space and to extend the area managed
as the Crossness LNR.

Temporary Construction Compounds: areas to be used during the construction
phases for activities including, but not limited to office space, warehouses,
workshops, open air storage and car parking, as shown on the Works Plans
(Document Reference 2.3). These include the core Temporary Construction
Compound, the western Temporary Construction Compound and the Proposed
Jetty Temporary Construction Compound.

Utilities Connections and Site Access Works: The undergrounding of utilities
required for the Proposed Scheme in Norman Road and the creation of new, or
the improvement of existing, access points to the Carbon Capture Facility from
Norman Road.
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Together, the Carbon Capture Facility (including its associated Supporting Plant and
Ancillary Infrastructure), the Proposed Jetty, the Mitigation and Enhancement Area,
the Temporary Construction Compounds and the Utilities Connections and Site
Access Works are referred to as the ‘Proposed Scheme’. The land upon which the
Proposed Scheme is to be located is referred to as the 'Site’ and the edge of this land
referred to as the ‘Site Boundary’. The Site Boundary represents the Order Limits for
the Proposed Scheme as shown on the Works Plans (Document Reference 2.3).

AIMS AND OBJECTIVES

The key objectives of this assessment are as follows:

determine potential environmental risks, inform design of the Proposed Scheme
and determine the requirement for any further ground investigations;

develop a preliminary Conceptual Site Model (CSM) in order to identify potential
ground contamination associated with the Site;

evaluate the potential liabilities and constraints associated with the significant
exposure of the identified receptors in the context of the Site’s consented future
planning use; and

provide recommendations on the measures that could be adopted to address any
potential liabilities or constraints.

SCOPE OF WORKS

In order to meet the above aims and objectives the following tasks have been carried

a review of reports previously completed for the Site relating to contaminated land,
ground investigations and remediation;

a review of publicly available historic maps to identify former land uses and any
potentially contaminative activities on and surrounding the Site;

a review of relevant databases (e.g. Groundsure, British Geological Survey Data);
contact with relevant regulators: Environment Agency and LBB;

a review of relevant publicly available information relating to hydrological features,
hydrogeology, neighbouring land uses, ecologically sensitive uses and geology in
order to establish the environmental setting of the Site and ground conditions in
the area;

development of a preliminary CSM via the source-pathway-receptor contaminant
linkage approach;

an outline of the environmental risks and/or opportunities, with respect to ground,
groundwater and ground gas conditions, which may potentially arise as liabilities
or constraints associated with future use of the Site; and

preparation of this Phase 1 PRA report.
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LEGISLATIVE CONTEXT AND GUIDANCE

The assessment was undertaken in the legislative context of:

Part 2A of The Environmental Protection Act 1990%; and
The National Planning Policy Framework 20232,

The following good practice and statutory guidance was considered, and the
assessment was undertaken in general accordance with:

Environment Agency ‘Land Contamination: Risk Management (LCRM) guidance
(April 20213);

BS 10175:2011+A2:2017 Investigation of Potentially Contaminated Sites. Code of
Practice*; and

CIRIA C552 ‘Contaminated Land Risk Assessment. A guide to good practice’
(20015).

SOURCES OF INFORMATION

The following relevant sources of information were reviewed to produce this report:

Groundsure Report, presented as Annex E;
British Geological Survey (BGS) Geology Online Viewer?;
British Geological Survey (BGS) Geolndex Onshore Online Viewer?;
Coal Authority Interactive Map?®;
Flood Map for Planning website?;
Multi Agency Geographic Information for the Countryside (MAGIC)*;
Public Health England, UK Maps of Radon'?;
London Borough of Bexley Council Planning Applications??;
Zetica UXO Risk Maps'#;
Google Earth satellite imagery?*>;
British Geological Survey (BGS)?S;
Online Geolndex Onshore®?;
Online Viewer — Hydrogeological Map of the UK, 1: 625,0008; and
Environment Agency Water Quality Sampling Sites Map Viewer?!?;
Previous Ground Investigations

Wilkinson Associates; Report Contamination Investigation Greenham Site Waste
to Energy Incineration Plant Belvedere for Cory Environmental Limited; ref.: i7-01-
02; dated December 1992*;

Applied Environmental Research Centre Limited (AERC); Riverside Resource
Recovery (Energy from Waste) Facility, Norman Road, Belvedere, Site
Investigation and Remediation Proposals Report; ref.: C3477/R1384; dated
September 200321,
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RSA Geotechnics Ltd.; Ground Investigation at Norman Road, Belvedere, Kent
Final Report, ref.: 10487/FINAL; dated February 200722,

Soil Mechanics; Riverside Resource Recovery Facility, Belvedere, Kent Factual
Report on Ground Investigation; ref.: A7007; dated April 200723;

AERC,; Letter presenting findings of Site investigation at Riverside Resource
Recovery Facility, Norman Road, Belvedere; ref.: JRW/C34129/R2397; dated 14
August 2006°;

AERC; Riverside Resource Recovery (Energy from Waste) Facility, Norman Road,
Belvedere, Contaminated Land Remediation Method Statement; ref.:
C34129/R2489; dated May 200725;

WSP; Riverside Data Centre Ground Investigation Report Riverside Resource
Recovery Ltd.; ref.: 70031031, dated August 201725;

Gavin & Doherty Geosolutions (UK) Ltd. (GDG); Geotechnical Interpretative
Report & Contaminated Land Report; ref.: 21083-R-002-02; dated July 2021?7;
and

TerraConsult; Riverside EfW; ref.: 3765R001-2; dated July 201828,

This report contains British Geological Survey materials ©NERC 2019 and
Environment Agency information ©Environment Agency and database right.

LIMITATIONS

This report is addressed to and may be relied upon by Cory Environmental Holdings
Limited (“The Applicant’) and may not be relied upon or transferred to any other
parties without the express written agreement of WSP.

This report should be read and used in full. No responsibility will be accepted where
this report is used, either in its entirety or in part, by any other party. WSP cannot be
held liable for third party information. Full details of the limitations are provided as
Annex B.
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UNDERSTANDING THE RISK

It is important to recognise that any risks identified during a preliminary risk
assessment such as that presented below are perceived risks based on the recorded
information reviewed. A more detailed assessment of the actual risks can only be
assessed following intrusive investigations. The preliminary assessments presented
herein are qualitative, based on professional judgements following review of the
available data and within the context of the existing/proposed use. Those risk
categories presented (Very Low, Low, Low to Moderate, Moderate, High, Very High)
follow guidance presented in CIRIA C552°. CIRIA C552° states that risk levels should
be based both on an understanding of both the probability (likelihood) of a risk
occurring and the magnitude of the potential consequence (severity) of a risk.

CIRIA C552° defines four levels of probability and four levels of severity with relation
to contaminated land, as presented in Annex C.
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SUMMARY OF THE SITE AND SURROUNDING AREA

SITE LOCATION AND DESCRIPTION

The Site description and location details are summarised in Table 2-1 below. A Site
walkover was conducted by a WSP engineer on 08 February 2023 and pertinent
information is presented here. Selected photographs from the walkover are in Annex
D.

Further information obtained from a review of Ordnance Survey (OS) mapping, online
aerial photography and relevant regulatory information obtained from the Groundsure
Report is also summarised below, where applicable. The Groundsure Report is
included in Annex E. The Proposed Scheme’s location and layout plans can be seen
in Figure 1: Site Boundary Location Plan in Annex A.

Table 2-1: Summary of Site Details

Detail ‘ Comment

Name and Address of | Cory Decarbonisation Project, Belvedere, London, DA17
Site 6JY

Location The Proposed Scheme is to be located on the south
bank of the River Thames in the vicinity of Riverside 1
and Riverside 2.

National Grid TQ 549572 180512

Reference

Area Approximately 77ha

Site Description and The Site comprises both terrestrial and marine areas.
Current Site Use Land at the Site includes Riverside 1, Riverside 2 (under

construction), Munster Joinery, open grassland, horse
paddocks, Public Right of Way (PRoW), and Norman
Road.

The marine part of the Site includes part of the River
Thames, the Belvedere Power Station Jetty (disused)
and Middleton Jetty.
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‘ Comment

north: The River Thames with industrial and
commercial development beyond;

east: Industrial and commercial development with the
River Thames beyond;

south: Industrial and commercial development with
residential housing beyond; and

west: coastal grassland, Crossness LNR and
Crossness Sewage Treatment Works.

Ground cover and
Topography

Most of the Site’s ground cover is soft standing grass
land with low level shrubs and some areas of thick
brambles.

Hardstanding present in construction areas were noted
to be in good condition with some large breaks between
concrete platforms.

There are several water courses across Site, including
drainage ditches, small rivers and a small pond. Small
drainage ditches were generally stagnant and
overgrown. Ditches near Riverside 1 and Riverside 2 are
exposed to high levels of surface water run-off.

The topography of the Site generally lies between 0 to
5m AOD. The banks along the River Thames increase in
height from approximately 2m AOD to approximately 7m
AOD approaching the river.

A detailed topographic survey of the Site has been
conducted and is presented in Annex A.

Visual and olfactory
evidence of
contamination

The following evidence of potential contamination was
noted during the Site walkover:

some hydrocarbon staining on the concrete in the
Borax North; and

WSP was informed that positively identified asbestos
was present on the construction sites and was being
appropriately segregated, tested and managed.

The electrical substation onsite was noted to be in
very good condition with no evidence of potential
contamination.
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SITE AND REGIONAL HISTORY

HISTORICAL MAPS AND PHOTOS

Historical maps and aerial photographs were obtained via a Groundsure Report
(presented in Annex E) and have been reviewed to identify potentially significant
contaminative activities that have occurred at the Site and within 500m of the Site
Boundary.

Additional aerial satellite imagery has been obtained via Google Earth. The reviewed
Google Earth satellite images are enclosed in Annex F.

A summary of the onsite and offsite features that are relevant to contaminated land
are presented in Table 3-1. Where considered pertinent, features outwards of 500m
of the Site Boundary have been noted.

Table 3-1: Site and Surrounding Area History

Historical Map (Date and | Onsite Features Offsite Features
Scale)/Aerial Photograph

(Date)/Satellite Imagery

(Date)

1864 (1:2,500) The Site mainly The Erith Marshes are

1865 (1:2,500) comprises agricultural labelled to the southwest.

1866-1869 (1:10,560) fields. Marshland is located

1867 (1:2,500) A manu.re works is along.the south bank of
located in the area of the | the River Thames and
current Riverside 1. approximately 350m to

Three piers are labelled | the west.
along the south bank of Belvedere Railway station
the River Thames. is located 630m to the

Powder magazines are | south.
located in the far east
and far west of the Site.

Marshland is present in
the far west of the Site.

1888 (1:10,560) Development has A building labelled 'Orient
occurred onsite with the House' is located 315m to
manure works being the south of Belvedere
replaced by Belvedere Mills.

Mills. A candle manufacturing

The Thames Fish, Guano | factory is located on the
and Oil Works is located north side of the River
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Onsite Features Offsite Features

Historical Map (Date and
Scale)/Aerial Photograph

(Date)/Satellite Imagery

(Date)

to the west of Belvedere
Mills.

Thames, approximately
430m to the north of the
Site.

A gasometer is located
610m to the west.

1895 (1:10,560)
1895-1899 (1:10,560)
1897 (1:2,500)

The 1897 map shows
three cranes labelled
onsite along the bank of
the Thames.

The Belvedere Mills is
labelled as being a
disused Bovril Mill.

Crabtree Farm is located
500m to the east.

Residential development
Is occurring outwards of
450m to the south.

A cement works and
associated mineral
extraction activities are
located 500m to the
northeast.

A chemical works is
located 620m to the
northeast.

Industrial development is
occurring outwards of
750m to the east (at
present day Belvedere
Industrial Estate) where
an oil works and; bitumen,
telegraph and waterproof
works are located.

1907 (1:10,560)
1909 (1:2,500)

The 1909 map shows:

allotment gardens
onsite to the
southwest of
Belvedere Mills; and
Belvedere Mills is

labelled to be a Borax
Mill.

The 1907 map shows:

residential
development has
expanded to within
200m to the south;

industrial development
750m to the east has
expanded and the
bitumen, telegraph
and waterproof works
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Historical Map (Date and | Onsite Features Offsite Features
Scale)/Aerial Photograph

(Date)/Satellite Imagery
(Date)

is now labelled to be a
cable construction
works; and

a tramway is located
570m to the southeast
within the above
industrial
development.

1915 (1:10,560) No significant changes. Shooting grounds are
1916-1920 (1:2,500) located 340m to the north
1918-1921(1:10,560) (Hornchurch Shoot) and

_ 360m to the northeast
LD (2,200 (Rainham Shoot).
1921 (1:10,560)

A tank is located 405m to
1931 (1:10,560) the northeast.

1933 (1:2,500) Mineral extraction and the
cement works appear to
have ceased as the works
is now labelled 'Rainham

Caves'.
1938 (1:10,560) No significant changes. A large building (later
1939 (1:2,500) labelled a motor cars
1940 (1:2,500) manufacturing factory in

the 1948-1950 map) has
been constructed 400m to
the north.

Two jetties have been
constructed 260m to the
north and 290m to the
north.

Extensive residential
development has
continued to the south
and southeast. Features
labelled include football
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Historical Map (Date and | Onsite Features Offsite Features

Scale)/Aerial Photograph

(Date)/Satellite Imagery
(Date)

grounds and allotment
gardens.

Industrial development
has continued to the
southeast at Belvedere
Industrial Estate.

1948-1950 (1:10,560)
1951 (1:10,560)
1955-1958 (1:10,560)
1957 (1:1,250)

Maps from 1958 show a | Development has

depot labelled onsite at occurred directly

the Former Thames Fish, | southeast of the Site with
Guano and Oil Works. unspecified works labelled

Maps from 1966 show: 250m to the southeast.

1957-1958 (1:2,500)
1957-1959 (1:1,250)
1957-1962 (1:1,250)
1958 (1:2,500)

1958 (1:1,250)
1958-1959 (1:2,500)
1959-1964 (1:1,250)
1963 (1:1,250)
1963-1964 (1:1,250)
1963-1968 (1:1,250)
1964 (1:1,250)
1964-1966 (1:2,500)
1966 (1:2,500)
1966-1969 (1:10,560)
1966-1970 (1:2,500)
1969 (1:1,250)

extensive
development has
occurred onsite;

unspecified works are
located in
Creekside/Gannon
land, to the west of
present day Norman
Road;

four parallel electricity
lines with electricity
pylons run from the
unspecified works
across the Site
towards the
southwest;

two sand/gravel pits
are located to the
north of the
unspecified works;

drains are labelled
surrounding the pits
and extending offsite
towards the west;

Maps from 1958 shows a
sand/gravel pit is marked
280m to the southeast.

Maps from 1966 show:

unspecified works are
located 20m to the
southeast. This works
site includes two
chimneys located to
the southeast;

an unspecified depot
is located 200m to the
south;

sewage works
(present day
Crossness Sewage
Works) are located
370m to the west. The
sewage works site
includes numerous
sewage tanks; and

an excavation pit is
located 120m to the
east.
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Historical Map (Date and
Scale)/Aerial Photograph

(Date)/Satellite Imagery
(Date)

Onsite Features

a drain runs north-
south along the west
of the works; and

a pontoon, and two
jetties have been
constructed, including
the present day
Middleton Jetty.
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Offsite Features

1970 (1:2,500)
1970-1973 (1:1,250)
1970-1975 (1:1,250)
1973-1974 (1:10,000)
1973-1975 (1:1,250)
1973-1976 (1:1,250)
1974-1975 (1:1,250)
1975 (1:1,250)

1976 (1:1,250)

The 1973-1974 map
shows a drain running
across the south of the
Site. The drain is
connected to drains
associated with the works
and surrounding the
sand/gravel pits.

The 1973-1974 map
shows:

an unspecified depot
is located 230m to the
south; and

industrial development
has continued to the
southeast at
Belvedere Industrial
estate.

1982-1983 (1:1,250)
1982-1985 (1:1,250)
1983-1984 (1:1,250)
1983-1985 (1:10,000)
1984 (1:1,250)
1985-1990 (1:1,250)
1990-1992 (1:1,250)
1991 (1:1,250)
1991-1992 (1:1,250)
1992 (1:1,250)
1992-1995 (1:10,000)

No significant changes.

The 1983-1984 map
shows sludge lagoons
associated with the
sewage works are located
160m to the west.

The 1983-1985 map
shows:

Eastern Way Road
has been constructed
along the Site's
southern boundary;

beyond Eastern Way,
further industrial
development has
occurred where
numerous works,
warehouses and
factory are labelled,;
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Historical Map (Date and
Scale)/Aerial Photograph

(Date)/Satellite Imagery
(Date)

Onsite Features

Offsite Features

a pumping station is
located 136m to the
south;

a gasholder station is
located 530m to the
south; and

horse roundabout has
been constructed
190m to the southeast.

The 1985-1990 map
shows a tank, associated
with unspecified works, is
located 375m to the
southeast.

06/09/1999
2001 (1:10,000)
2003 (1:10,000)
October 2003

November 2003
December 2003

29/08/2005
December 2005
December 2006

Activity appears to have
ceased at Belvedere Mill/
the Borax Mill.

The pits in the centre of
the Site appear to have
been infilled and left to
develop as grassland.

Depots are labelled in the
north of the Site.

An electricity substation
is located in the south of
the Site at the
unspecified works to the
west of Norman Road.

The 2003 map shows a
tank is located in the
north of the Site.

The 2003 map shows:

tanks are located 20m
to the east and 260m
to the south;

electricity substations
are located 25m to the
east, 35m to the east
and 170m to the
south; and

buildings that are part
of the Crossness
Sewage Treatment
Works are present to
the west of the Site.
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Historical Map (Date and | Onsite Features Offsite Features
Scale)/Aerial Photograph

(Date)/Satellite Imagery

(Date)

2010 (1:10,000) The 2010 maps show: Extensive development of
the parcels of land the industrial estate has
located at the two continued to the east of
former pits in the the Site.

centre of the Site were
used as a construction
compound;

the depot building is
no longer present in
the north of the Site;

the construction of
Riverside 1 has
commenced;

Proposed Jetty has
been constructed; and

excavation appears to
have been undertaken
to the southwest of
the unspecified works.
The 2010 map shows:
construction of
Riverside 1has been
completed and the
facility appears
operational; and
the unspecified works
in the south of the Site
have been
demolished.
A pond is located to the
west of this areas where
excavation was visible in
the 2010 images.
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Historical Map (Date and
Scale)/Aerial Photograph

(Date)/Satellite Imagery
(Date)

Onsite Features

Offsite Features

2023 (1:10,000)

20/04/2013 The location of the Development of the
July 2013 demolished unspecified industrial estate has
July 2014 works in the south of the | continued to the east of
Site has been cleared the Site.
June 2015
and levelled.
The parcels of land in the
centre of the Site have
been vacated by the
construction activities.
April 2017 A warehouse building Development of the
May 2018 (present day Munster industrial estate has
June 2019 Jomgry) including vehicle contlr.lued to the east of
parking area has been the Site.
2SR constructed at the site of
March 2020 the former unspecified
February 2021 works in the south of the
17/07/2021 Site.

PREVIOUS REPORTS

The approximate site boundaries of the previous ground investigations relative to the
Site Boundary are presented in Figure 2 in Annex A.

WILKINSON ASSOCIATES, 1992

Wilkinson Associates carried out three ground investigations at the Site of the former
Borax works between August and December 1992. The ground investigations
consisted in total of 12 trial pits, six boreholes and six Drive In Sampler (DIS)

locations.

The report includes reference to a historical ground investigation that was completed
by Terresearch Foundation Engineers during September 1989. The geology
encountered during the Wilkinson Associates and Terresearch investigations is

summarised in Table 3-2.
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Table 3-2: Geology Encountered in Wilkinson Associates and Terresearch
Investigations

Stratum Depth to Top of | Thickness (m) | Elevation to Top
Strata (m bgl) of Strata (m aod)

Topsoil 0.00 0.25t0 0.30 3.80

Made Ground 0.00 to 0.30 0.50 to 3.90 1.90 to 3.55

Alluvium 0.50 to 4.20 8.051t0 11.20 -0.55to 1.50

Taplow Gravel 9.60t0 12.70 2.80t04.70 -7.70 to -10.50

Member

London Clay 13.70 to 17.00 5.10to 8.40 -11.80 to -14.45

Blackheath Member of | 20.90 to 24.60 2.10t0 4.20 -19.00 to -21.40

the Harwich Formation

Lambeth Group 24.20 to 25.10 >4.90 -22.15 to -23.20

3.2.4. In total, 44 solid samples and seven groundwater samples were submitted for

analyses for a range of contaminants. To assess the contamination Wilkinson
Associates used trigger concentrations produced in the Department of the
Environment’s Interdepartmental Committee on the Redevelopment of Contaminated
Land (ICRL) Guidance Notes 59/83, a list of degrees of contamination for the most
commonly found contaminants produced by the Greater London Council (GLC), and
guidelines produced by the government of the Netherlands.

3.2.5. Two trigger levels included within ICRL 59/83 are 1) Domestic gardens, allotments,
and 2) Parks, playing fields, open spaces. The categories of contamination produced
by the GLC were: Typical values for uncontaminated soils, Slight Contamination,
Moderate Contamination, Heavy Contamination, and Unusually Heavy
Contamination. The guidelines produced by the government of the Netherlands to
assess the impact of contamination were set out with trigger levels of Level A)
Reference value above which there is demonstratable pollution, Level B) Assessment
value above which further investigation should be undertaken to determine the extent,
nature and concentration of contamination and appraise potential risk to man or the
environment, and Level C) Maximum permissible contamination value which if
exceeded should generally lead to treatment.

3.2.6. Of the solid samples: four are described as white powder; two comprised black ashy
materials; and one sample was composed of white crystals. The remaining samples
were soils.

3.2.7. Using ICRL 59/83, Wilkinson Associates found concentrations of contaminants

equalling or exceeding the lower threshold trigger concentration for domestic gardens
and allotments in nine samples for arsenic, three samples for cadmium, fourteen
samples for lead and fourteen samples for mercury.
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Concentrations of contaminants equalling or exceeding the upper threshold trigger
concentration for parks, playing fields and open space, or the single threshold trigger
concentrations for anhydrite uses where plants are to be grown were found in 27
samples for arsenic, six samples for copper, one sample for lead, two samples for
nickel, 21 samples for zinc and four samples for boron.

Using the GLC degrees of contamination Wilkinson Associates found metal
contamination in the solid samples ranging from slight to unusually heavy for arsenic,
slight to heavy for lead, slight to heavy for mercury, slight to heavy for zinc, slight to
moderate for cadmium, and slight to unusually heavy for boron.

Arsenic levels of contamination were above Netherlands trigger level C in five trial pit
samples, lead contamination exceeded level C in four trial pit samples, and zinc
contamination exceeded level C in one trial pit sample.

All solid samples were identified to contain water-soluble boron. Boron concentrations
approximating to pure Borax were detected in one sample.

Within the groundwater samples, levels of arsenic, boron, cadmium, chromium,
copper, lead, nickel and zinc were identified to “generally” exceed the level C values
from the Netherlands code. Wilkinson Associates concluded that overall, the
groundwater at the Site was significantly contaminated.

Contamination from toluene was classified as slight contamination in “some” solid
samples and as contaminated in one sample.

AERC, 2003

The AERC reports were prepared for Riverside Resource Recovery Ltd (RRRL) for
the development of Riverside 1. The AERC site was centred on NGR: TQ 49600
80600 and described in the 2003 report as covering an area totalling 21.95 ha, which
is made up of the following components:

area within the River Thames 12.0 ha;

area of proposed EfW facility (Riverside 1) site 5.93 ha;

former Borax Residue Storage Area 2.58 ha; and

Norman Road and junction with Picardy Manorway 1.44 ha.
AERC referred to the area of the proposed EfW facility (Riverside 1) as the ‘main

development site’ and the former Borax Residue Storage Area as the ‘southern parcel
of land’.

Historical land use

The AERC 2003 report includes a review of historical maps for the Site which does
not significantly differ to the review of the Groundsure historical maps undertaken in
Section 3.1. The following additional historical information was obtained by AERC
from a review prepared by Environmental Resources Management (ERM) in 1995:
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Borate refining on the ‘main development site’ commenced in 1896. Early
processes at the Site may have included borate refining, using crude calcium
borate, and Epsom Salt manufacture, using dolomite and sulphuric acid. A
laboratory and calcium carbide store are believed to have been included in the
Works.

In December 1988 the manufacture of Borax-related chemicals ceased and in
1990-1991 Cory Environmental Limited (CEL) purchased the site. Between 1994-
1996 CEL commissioned the decontamination and demolition of all buildings to
the concrete bases, except one situated in the western sector of the ‘main
development site’ which was used for the storage of building materials.

It is understood that the ‘southern parcel of land’ had been used for the deposition
of waste products arising from the Borax-related chemical plant located on the
‘main development site’. Waste has been deposited from 1906 until the 1950s,
resulting in heaps of approximately 8m in height and primarily comprising a slurry
consisting of gypsum, clay, calcium borate and boiler ash.

A year after the closure of the Borax-related chemical plant, the ‘southern parcel of
land’ was remediated by removing all waste materials down to the adjacent
ground level. This involved the excavation of approximately 80,000m? of material.
It is estimated that approximately 38,500m? of waste remained below the existing
ground level as a result of the consolidation and settlement of the underlying
alluvial soils, and the Site was subjected to remediation in 2001 by Knight Piesold.

AERC reported that at least seven ground investigations had been carried out across
the AERC site, four of which were carried out on various sections of the ‘main
development site’ and three of which were carried out on the ‘southern parcel of land’.

The data show that the principal potential contaminants identified in those ground
investigations were arsenic, lead, water soluble boron, sulphate and Toluene
Extractable Matter (TEM). Other determinands identified at “elevated” concentrations
are cadmium, mercury, copper, nickel and zinc. AERC concluded that there was
some indication from the data that the contaminants are associated with the Made
Ground and that, where data are available, they decrease in concentration with depth.

On the basis of previous ground investigations and potential contamination identified,
AERC conducted a ground investigation between 23 July 2003 and 15 September
2003 comprising 50 trial pits and ten boreholes across their site.

Ground conditions

The results of the geology encountered within the AERC 2003 ground investigation
are summarised in Table 3-3 and follow the sequence of Made Ground, Alluvium,
Taplow Gravel Member, London Clay present across all exploratory holes. AERC also
report that concrete was present over most of their site, but the thickness of the
concrete was not recorded.
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Table 3-3: Ground Conditions Encountered during AERC 2003 investigation

Stratum Thickness (m) Description
Artificial Made Ground | 0.60 to 4.00 Silty clays containing brick,
concrete and chalk fill.
Superficial | Alluvium Average 4.25 (range Soft to firm green-grey silty
not reported) clay with occasional peat
lenses.
Taplow Gravel | 5.30to 12.05 Sandy gravels and gravelly
Member sand.
Bedrock London Clay Not confirmed Stiff grey-brown silty clay.
Formation

Groundwater was encountered at depths between 0.20m and 4.90m within the Made
Ground, Alluvium and Taplow Gravel Member.

AERC, 2006

Following the ground investigation undertaken between July 2003-September 2003,
AERC conducted an additional ground investigation in July 2006 to assess the ground
conditions in the northeastern sector of the AERC 2003 area.

The ground conditions in the northeastern sector were observed to comprise a
surface cover of concrete or compacted gravel overlying a sequence of Made Ground
overlying natural strata. The Made Ground was present to depths of 0.70 — 2.20m bgl
and the natural strata was proven to a maximum depth of 3.00m bgl.

Twelve soil samples were submitted for laboratory analysis. The results of the
analyses indicated that “elevated” levels of TPH, lead, vanadium, water soluble
sulphate, and water-soluble boron were present across the AERC 2003 area.
However, there are no exceedances of the WSP GAC for a commercial end land use.

RSA GEOTECHNICS, 2007

RSA Geotechnics Limited conducted a ground investigation on behalf of Riverside
Resource Recovery Limited. A site location plan is not available in the RSA report.
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Table 3-4: Ground Conditions Encountered during RSA Geotechnics Ltd
Investigation

Stratum Typical Description(s) as Depth to Base of
Recorded Strata in m bgl
Artificial Made Ground flexible Surfacing; 0.60 to 2.20
brick rubble;

firm mottled grey and brown
sandy clay with some
subangular to subrounded
fine and medium flint brick,
concrete and occasional ash;

Superficial | Alluvium soft mottled dark grey brown | 8 60 to 10.80
slightly sandy silty clay with
occasional pockets or organic
material; and

very soft (plastic) dark brown
fibrous peat.

Taplow Medium dense grey brown Not proven
Gravel slightly silty very sandy (boreholes
Member subangular to subrounded fine to | terminated at
coarse flint gravel. maximum of
15.00m bgl).

Groundwater was encountered within the Alluvium and Taplow Gravel Member
between depths of 5.30m and 9.80m bgl.

Three rounds of ground gas monitoring were undertaken following the ground
investigation. Results of the gas monitoring showed that measurable maximum
concentrations of carbon dioxide and methane were 7.6% v/v and 10.7% vl/v,
respectively.

Ten soil samples obtained from the window sample holes were submitted for
chemical contamination analysis. Eight of the samples were obtained from the Made
Ground and two from the Alluvium.

The laboratory certificates for the analyses are included in the report. When
compared to WSP Generic Assessment Criteria (GAC), there are no exceedances of
the GAC for a commercial end land use. RSA identified a Total Petroleum
Hydrocarbons (TPHSs) hotspot within borehole WS2 at a sample depth of 0.30m bgl
where a concentration of 144.4mg/kg was detected. It was not considered that
remediation of the TPHs was necessary for the works on Norman Road.
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SOIL MECHANICS, 2007

3.2.30.  Soil Mechanics (SM) completed over water and land-based ground investigation
along a section of the River Thames during January 2007 which included providing
geo-environmental information on the ground conditions for the design of the
foundations for the construction of the Middleton Jetty.

3.2.31. The ground investigation comprised the advancement of five cable percussion
boreholes to a maximum depth of 35.82m bgl and six cable percussion boreholes
extended by rotary core drilling to a maximum depth of 35.35m bgl.

Table 3-5: Ground Conditions Encountered in Soil Mechanics 2007 Ground
Investigation

Stratum Typical Description as Depth to Base
Recorded of Stratain m
bgl
Artificial Made Typically comprised brown 1.50
Ground slightly sandy gravelly clay

with rare clinker, tile, plastic
and metal. Gravel
comprised brick, concrete
and flint.

Superficial Alluvium Black, brown slightly sandy | 3.00 to 11.30
(cohesive) locally sandy slightly
gravelly SILT. Gravel is
subangular fine of flint.
(Strong oily odour BH101/
1.50m to 1.70m bgl).

Plastic dark brown clayey
pseudofibrous PEAT (0.70m
to 1.70m; 1.70m to 3.00m,;
1.80m to 2.70m; 2.7m to
4.0m; 6.0m to 7.50m bgl).

Alluvium Loose, grey silty fine to 2.10t0 10.5
(granular) medium SAND, locally
grading to very sandy silt.

Taplow Dense locally very dense, 4.80to 15.00
Gravel grey, brown slightly silty
Member slightly sandy to sandy

(Reported subangular to rounded, fine
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Typical Description as

Recorded

Depth to Base
of Stratain m
bgl

as to coarse GRAVEL of flint,
Shepperton | with rare subrounded
Gravel cobbles.
Member)
Bedrock London Clay | Stiff to very stiff, fissured 17.80 to 24.50
Formation dark brown slightly sandy to
sandy CLAY.
Harwich Very dense, black slightly 20.60 to 28.50
Formation silty slightly sandy rounded
fine to coarse GRAVEL of
flint.
Lambeth Very stiff, grey sandy CLAY | 32.30 to >35.82
Group with frequent shells/shell
fragments.
Thanet Very dense, brown/grey >35.19
Sand slightly to silty fine to
Formation medium SAND.

Environmental Sample Analysis

3.2.32.

Eleven soil samples were analysed for TPH, Polycyclic Aromatic Hydrocarbons

(PAHS), Polychlorinated Biphenyls (PCBs), Benzene, Toluene, Ethylbenzene,
Xylenes (BTEX) and Methyl tert-Butyl Ether (MTBE)? and Organotins. Three samples
were analysed for a suite of metals, metalloids, inorganics and phenol.

3.2.33.

A maximum benzo(a)pyrene concentration of 2.25mg/kg was reported for BH107/

1.50m bgl. This concentration falls below the WSP GAC for benzo(a)pyrene based on
a commercial land use.

3.2.34.

All PCBs were reported below the laboratory’s limit of detection (LoD) with exception

to soil sample BH102 at 2.00m bgl, which reported a total concentration of 310.7ug/kg
(highest proportion 94.5ug/kg BCP28) and BH101 at 10.50m bgl, which reported a

a WSP has not assessed the TPH, BTEX and MTBE concentrations against current GAC due to the laboratory’s reporting

method.
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concentration of 6.6ug/kg for PCB52. The concentrations fall below the WSP GAC for
PCBs based on a commercial land use.

All organotins were reported below the LoD.

Twelve soil samples were scheduled for leachate testing including a suite of metals,
metalloids, inorganics and phenol. Leachate results for barium, nickel and arsenic
were reported above the controlled waters generic assessment criteria; however, it is
noted that this is a very conservative comparison.

AERC, 2007

AERC was commissioned by RRRL to prepare a Remediation Strategy and Method
Statement following its previous ground investigations.

The requirement to remediate was identified to:

reduce the potential for the leaching of metals, particularly arsenic, into surface
water features; and

provide a ‘clean’ seed bed for areas of planting.

The areas defined as requiring remediation within the ‘main development site’ were:
Zone 1 — the wetland habitat; and
Zone 2 — areas of landscaping.

Fourteen ‘hotspots’ were also identified as requiring remediation across the Site
where hydrocarbons (TPHs) were present at concentrations in excess of 1000mg/kg.

Works required to complete the remediation were outlined in the following stages:
excavation of contaminated materials from Zone 1, Zone 2 and the 14 No. TPH
‘hotspots’;
disposal of contaminated material offsite or treatment onsite; and
controlled backfilling of excavated areas.

The AERC 2007 report states that upon completion of each phase of the remediation

works, it was proposed that an appointed environmental consultant would prepare a

validation report. These reports are not available to WSP for review, and it is
unconfirmed whether the remediation works were undertaken.

WSP, 2017

WSP undertook ground investigation on two parcels of land (Borax North and South)
to the west of Norman Road which are known to have been used for storage of solid
borax waste and boiler ash produced from the historical Borax manufacture.

Review of Previous Reports

Excluding those already reviewed above, the WSP 2017 report included a review of
the following previous reports:
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Knight Piesold; Former Waste Heaps Site Remediation Belvedere, Kent —
Construction Completion Report; ref.: 11396\R15014\ABD; dated August 2001;

Scott Wilson; Former Waste Heaps Site Remediation Belvedere, Kent - Post
Completion Monitoring Report; ref.: D844435/0JR/ABD; dated January 2003; and

AMEC; Former borax storage area Norman Road, Belvedere, Report on Ground
Investigation; ref.: C34129/R3332; dated January 2009.

Knight Piesold was commissioned to investigate the Site and to manage the removal
of waste materials that remained after the initial remediation works that occurred a
year after the closure of the Borax plant. Works comprised the excavation of
37,199m? of waste materials to an approximate average depth of 2.00m below
original ground level. It is reported that fortnightly sampling was carried out during the
remediation works and did not identify any elevated concentrations of contaminants
as a result of the works. However, elevated concentrations of boron were recorded in
groundwater within six boreholes surrounding the Site. Concentrations of boron within
the River Thames, determined from surface water samples, were between 2000ug/I
and 8000ug/l.

Scott Wilson (formerly Knight Piesold) completed a post completion monitoring report
following the remediation activities undertaken by Knight Piesold. Monitoring was
undertaken at the following locations:

surface water locations WS1 (downstream) and WS2 (upstream) to assess the
quality of surface water run-off from the site;

surface water location WS3 to assess water quality in a ditch to the north of the
site;

surface water location WS4 to assess the water quality of the River Thames; and
groundwater locations in boreholes BH1, BH2, BH3, BH4 and BH6.

WS2 was used as a ‘control’ point for WS1 and WS3, and WS4 as a ‘control’ point for
the borehole locations. Scott Wilson reported that based on the monitoring data, the
post remediation completion criteria were met. Consequently, it was concluded that
the site no longer presented a potential risk to cause significant contamination of the
local surface water and groundwater systems. Boron concentrations were noted to
increase within WS3 but this was attributed to the lack of water flow in the area and
therefore not representative of boron concentrations from the site.

WSP was not able to review any correspondence with the Environment Agency and it
is therefore not known if confirmation that the site had been suitably remediated was
ever obtained. WSP reviewed the last monitoring round completed by Scott Wilson in
October 2022 and identified elevated concentrations of arsenic ranging from 6.3ug/|
to 81.8pg/l, boron ranging from 525ug/l to 60,168ug/l and sulphate ranging from
391,000ug/I to 1,065,000ug/l compared against applicable Water Quality Standards
(WQS). Concentrations met the remedial targets identified from the control sample
WS4. Concentrations within WS3 were elevated above control point WS2, but as
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mentioned in the Scott Wilson report this may have been due to the lack of water flow
within the area.

AMEC carried out a ground investigation from November 2008 comprising 37 trial pits
excavated to a maximum depth of 2.00m bgl. Ground conditions encountered are
summarised as:

Made Ground was present in all trial pit locations, between depths of 0.60m bgl|
and 2.00m bgl. The Made Ground typically comprised building materials including
brick, concrete, metal, tile, wood and glass. Occasionally encountered were
plastic, chalk, wire, slate fragments, pipes, rope and clinker;

alluvium was encountered within 16 trial pits comprising clayey silt or silty clay with
black organic material,

groundwater was encountered in nine trial pits; and,

olfactory evidence of contamination was observed in the natural ground with a

chemical odour noted in trial pits TP14, TP16, and TP17P; and hydrocarbon
odours noted within the groundwater encountered in TP24, TP34, and TP35.

Samples collected from the Made Ground were scheduled for chemical analysis of
metals, cyanide, sulphide, TPHs, PAHs, sulphate and phenols. No concentration
exceeded relevant guideline values for a residential with plant uptake end land use.

The WSP report compared the results of the surface water samples against WQS
criteria and identified concentrations above the WQS of arsenic, copper, nickel, lead
and zinc.

Ground Investigation

WSP undertook ground investigation between 20" and 28" February 2017
comprising:

three cable percussion boreholes (BH101 — BH103) advanced to depths between
22.0m and 24.45m bgl; and

eight window sample boreholes (WS201 — WS208) advanced to 5.00m bgl.

All exploratory holes were installed with monitoring wells.

Ground Conditions

The ground conditions encountered in the WSP 2017 ground investigation are
presented in Table 3-6.
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Table 3-6: Ground Conditions Encountered in WSP 2017 Ground Investigation

Stratum Typical Description as Depth to Base of

Strata in m bgl

Recorded

Artificial

Made Ground

Typically comprised brown
slightly sandy gravelly clay with
rare clinker, tile, plastic and
metal. Gravel comprised brick,
concrete and flint.

1.60 - 2.70

Superficial

Alluvium

Typically comprised soft to firm
silty organic clay with lenses of
sand. Peat deposits were
encountered and noted as a soft
to firm reddish brown clayey peat
with abundant wood fragments.
The peat bands ranged in
thickness from localised pockets
within the alluvial clay to deposits
up to 2.70m thick. Typical
thicknesses of peat were 1.0 to
1.5m thick.

7.20 - 8.00

River Terrace
Deposits
(Taplow
Gravel
Formation)

Typically comprised dense to
very dense grey to brown very
sandy gravel of fine to coarse
subangular to subrounded flint.
Occasional fragments of shell
and bands of gravelly sand.

21.30 - 23.60

Bedrock

London Clay

Stiff bluish grey clay with shell
fragments.

Not proven
(boreholes
terminated at
24.00- 24.45)

Visual and Olfactory Evidence of Contamination

3.2.55. No visual or olfactory evidence of contamination was identified except for the clinker,
tile, plastic and metal items observed within the Made Ground.
Groundwater

3.2.56. Groundwater was encountered in boreholes BH101, BH102 and BH103 as

summarised in Table 3-7 below.
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Table 3-7: Depths of Groundwater Strikes Encountered in WSP 2017 Ground
Investigation (Gl)

Exploratory Hole | Water Strike Standing Water Level*
Strata Strata

BH101 7.80 Alluvium 1.02 Made Ground

BH102 7.50 Taplow Gravel 1.89 Made Ground
Formation

BH103 0.30 Made Ground 0.30 Made Ground

7.20 Taplow Gravel 2.21 Alluvium

Formation

Note:

* Recorded 20 minutes after initial water strike.

During post ground investigation monitoring, groundwater levels were recorded in the
Made Ground between 0.70m and 2.06m bgl, in the Taplow Gravels between 0.95m
and 2.21m bgl, and in the Alluvium between 0.14m and 2.63m bgl.

A prevailing groundwater flow direction could not be determined for the site, and it is
suggested in the WSP report that the variations in groundwater flow direction and
levels vary due to the presence of drains and watercourses surrounding the site, and
the tidal influence of the River Thames. It is also considered that there is hydraulic
continuity within the strata.

Human Health Assessment

Nine samples obtained from the Made Ground and six samples from the Alluvium
were scheduled for analysis of metals, chromium VI, bromide, sodium, sulphate, Soil
Organic Matter (SOM), pH, TPHs, PAHSs, Volatile Organic Compounds (VOCs), Semi-
Volatile Organic Compounds (SVOCs), PCBs, faecal coliforms and Waste
Acceptance Criteria (WAC). The nine samples obtained from the Made Ground were
also screened for asbestos.

No exceedances were identified to be elevated above the relevant criteria for a
commercial end use. Criteria are not currently available for bromide, sodium, sulphate
or bromate. Bromate was not identified above the LoD. Bromide was encountered
across the Site above the LoD ranging from 0.394mg/kg to 8.82mg/kg; sodium was
identified ranging from 269mg/kg to 5,730mg/kg; sulphate was identified ranging from
0.18mg/kg to 494mg/kg.
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Asbestos was detected in three samples located in Borax South in samples obtained
between depths of 1.30m and 1.70m bgl. Asbestos quantification was completed, and
results identified a maximum of 0.001%. WSP suggested that given the depth of the
samples and their locations, the results imply that asbestos was present in the backfill
provided during the 2001 Knight Piesold remediation works and there is a risk of
exposure to Site users and third party neighbours during the disturbance of Made
Ground.

Controlled Waters Assessment

Eleven water samples were submitted for analysis of a range of inorganic and organic
determinands. Eight samples were obtained from groundwater present within the
monitoring standpipes and three samples were obtained from surface water present
within the drain/ditches surrounding the Site Boundary.

Exceedances were identified above the relevant criteria applicable to groundwater
and surface water receptors. Exceedances of metals, PAHs and TPHs were present
within the groundwater in the Made Ground, Alluvium and Taplow Gravels.
Exceedances of metals were identified within all surface water samples with
maximum concentrations located downstream of the Site.

Gas Assessment

Four ground gas monitoring visits were undertaken by WSP. The maximum values for
carbon dioxide and methane were recorded as 11.2% v/v and 54.8% v/v, respectively.
A maximum flow rate of 8.6 I/h was recorded.

Based on the monitoring data, the Site was classified under Characteristic Situation 4
(CS4) where protective gas measures are required for commercial/industrial
developments.

Hazardous Waste Assessment

WSP completed a hazardous properties assessment by entering dry soil test results
into HazWasteOnline®°. Of the 19 samples obtained and scheduled for analysis, 14
were classified by HazWasteOnline3° as ‘potentially hazardous’, due to potentially
flammable properties associated with marginally elevated TPH and ethylbenzene.
However, WSP considered the concentrations of the contaminants to be of low
flammability potential.

One sample from the northern area of the Site was classified as hazardous due to
concentrations of copper and zinc. Four samples in the southern area of the Site were
classified as hazardous due to pH, and elevated concentrations of boron and lead.
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Waste Acceptance Criteria Assessment

3.2.68. Aninitial Waste Acceptance Criteria (WAC) analysis was conducted to provide a
classification of soils destined for offsite disposal to a suitably licenced landfill. Two
samples were submitted for WAC analysis: the first from Borax North was classified
as inert material; and the second from the Borax South was classified as non-
hazardous due to elevated total organic carbon (%).

GDG, 2021

3.2.69. GDG produced a combined Geotechnical Interpretative Report and Contaminated
Land Report to be considered in the design and construction of Riverside 2. All
information within the report is based on the following previous reports:

WSP; Riverside Data Centre Ground Investigation Report Riverside Resource
Recovery Ltd.; ref.: 70031031; dated August 2017;

WSP; Cory Data Centre Detailed Quantitative Risk Assessment (DQRA) To
Controlled Waters; ref.: 70031031; dated November 2017;

Peter Brett Associates; Phase 1 Ground Conditions Assessment; ref.:
42166/3501/GCA; dated 2018;

Peter Brett Associates; Phase 2 Ground Conditions Assessment; ref.:
42166/3501/Ph2GCA; dated 2018; and

TerraConsult; Riverside EfW; ref.: 3765R001-2; dated July 2018.
3.2.70. The GDG report is split into sections relating to:

Work No. 1-7 for the main Riverside 2 site; and
Work No. 8 for the Riverside 2 temporary construction compound site.

3.2.71. The approximate work areas are outlined in red on Figure 3-1 as obtained from the
GDG report.
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Figure 3-1: Work No. 1 — 8 as Obtained from the GDG 2021 Report

Work No. 1-7 for the main Riverside 2 site

Ground Investigation

TerraConsult was instructed by Doran Consulting to undertake an intrusive ground
investigation on the proposed site as well as at the adjacent Riverside 1. The ground
investigation was undertaken between 26" March and 19" June 2018.

GDG was present during the commencement ground investigations and undertook
the role of Applicant representative providing geotechnical support offsite when
required. Peter Brett Associates provided the specification for geo-environmental
laboratory analysis of the soils.

The GDG report states that previous ground investigations were carried out on the
adjacent site by Soil Mechanics Ltd in April and November 2007 and information from
these have been utilised during interpretation of the ground conditions in the main
Riverside 2 site area. The Soil Mechanics report is not available to WSP for review.

Ground Conditions

Based on observations during the TerraConsult ground investigation, GDG formed
two ground models for the main Riverside 2 site.

Ground model 1 is applicable to the southern area of the main Riverside 2 site and
the conditions within this area are replicated from the GDG report in Table 3-8.
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Table 3-8: Ground Model 1 Ground Conditions

Stratum Typical Description as Recorded Depth to base of

Strata in m bgl

Artificial Made Loose silty gravel, clayey sand, sand,  0.68
Ground cobbles, bricks, and concrete.

Superficial | Alluvium - | Very soft to soft sandy peaty clay. 10.00
Cohesive
Peat Very soft decomposed organic woody | 6.00

peat. Rootlets and woody plant
material present in pockets.

Alluvium - | Very loose to loose clayey sand. 10.50
Granular

Taplow Medium dense silty fine to coarse 18.00
Gravel sand and rounded to sub-angular

Member | gravel

Bedrock Harwich Medium dense sandy gravel 26.30
Formation
Lambeth | Very stiff sandy gravelly clay 30.60
Group
Upper
Lambeth | Dense to very dense silty gravel and | Not proven
Group sand.
Lower

3.2.77. Ground model 2 is applicable to the rest of the main Riverside 2 site and the ground
conditions encountered are replicated from the GDG report in Table 3-9.
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Table 3-9: Ground Model 2 Ground Conditions

Stratum

Typical Description as

Recorded

Depth to Base of
Strata in m bgl

Lower

gravel and sand.

Artificial Made Ground Gravelly sandy clay with flint 2.80
brick and concrete.
Superficial | Alluvium - Very soft to soft sandy gravelly | 10.50
Cohesive clay /peaty clay.
Peat Very soft to soft decomposed 6.50
organic woody peat. Rootlets
and woody plant material
present in pockets.
Alluvium - Loose fine to medium silty 13.50
Granular sand and gravel.
Taplow Gravel Medium dense sandy silty 15.50
Member gravel and fine to coarse silty
sand.
Bedrock London Clay Stiff to very stiff sandy clay. 21.10
Harwich Dense to very dense 28.10
Formation sandy/silty gravel or gravelly
sand.
Lambeth Group | Firm to very stiff sandy gravelly | 32.05
Upper clay.
Lambeth Group | Dense to very dense silty Not proven

Visual and Olfactory Evidence of Contamination

Olfactory evidence of potential contamination was noted at four locations within the
Made Ground during the TerraConsult 2018 ground investigation. Descriptions were
of a faint hydrocarbon odour, a sweet odour, a hydrocarbon odour and a rotten egg
odour in BHO1, BHO6, BH13 and TP04, respectively.

Photo lonisation Detector (PID) testing was carried out on soils within the Made
Ground and upper strata. PID readings were relatively insignificant at an average of

0.52ppm.

Groundwater

Groundwater observations from the GDG report are summarised in Table 3-10.
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Standing Water Level

Strata Strata
BHO1 5.50 Alluvium 5.50 Alluvium
11.40 Boundary between 0.00 Top of hole (Made
Alluvium and Taplow Ground)
Gravel Member
20.90 Boundary between 6.40 Alluvium
London Clay and
Blackheath Member of
the Harwich Formation
BHO?2 10.60 Taplow Gravel 5.35 Alluvium
Member
20.10 | Blackheath Member of 4.62 Alluvium
the Harwich Formation
BHO2A 10.40 Boundary between 3.20 Alluvium
Alluvium and Taplow
Gravel Member
BHO3 10.00 Alluvium 4.70 Alluvium
19.50 | Blackheath Member of 2.90 Alluvium
the Harwich Formation
BHO4 9.40 Boundary between 9.40 Boundary between
Alluvium and Taplow Alluvium and Taplow
Gravel Member Gravel Member
18.60 Boundary between 3.60 Alluvium
London Clay and
Blackheath Member if
the Harwich Formation
BHO5 9.45 Boundary between 9.00 Alluvium
Alluvium and Taplow
Gravel Member
BHO6 6.00 Alluvium 3.00 Alluvium
21.10 Boundary between 3.90 Alluvium
London Clay and
Blackheath Member of
the Harwich Formation
BHO8 10.00 Boundary between 10.00 Boundary between
Alluvium and Taplow Alluvium and Taplow
Gravel Member Gravel Member
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Standing Water Level

Strata

20.50 Boundary between 20.50 Boundary between
London Clay and London Clay and
Blackheath Member of Blackheath Member of
the Harwich Formation the Harwich Formation
BH10 9.60 Alluvium 3.00 Alluvium
13.50 Boundary between 3.00 Alluvium
Alluvium and London
Clay
BH10A 9.00 Alluvium 3.10 Alluvium
BH11 10.60 Taplow Gravel 5.73 Alluvium
Member
BH12 10.00 Boundary between 3.00 Alluvium
Alluvium and Taplow
Gravel Member
BH13 32.00 | Blackheath Member of | 32.00 | Blackheath Member of
the Harwich Formation the Harwich Formation
TPO2 1.20 Boundary between 1.20 Boundary between
Made Ground and Made Ground and
Alluvium Alluvium
3.00 Alluvium 2.90 Alluvium
TPO4 1.05 Made Ground 1.05 Made Ground
1.50 Alluvium 1.50 Alluvium
TPO5 2.65 Alluvium 2.50 Alluvium
2.75 Alluvium 2.65 Alluvium
TPO6 1.10 Alluvium 1.10 Alluvium
2.10 Alluvium 2.10 Alluvium
2.70 Alluvium 2.60 Alluvium

Human Health Assessment

Based on results of the TerraConsult 2018 investigation, PBA undertook a Phase 2
guantitative risk assessment. There were no exceedances in the GAC of soils for
human health in a commercial setting. However, there were 12 positive asbestos
detections identified at the site. Eight of these were quantified below the limit of
detection and the remaining four samples were quantified as ranging between
0.002% and 0.015%. PBA concluded that the presence of asbestos within the Made
Ground poses a ‘high’ risk to human health.
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Controlled Waters Assessment

PBA interpreted the results of a total of 28 water samples (18 groundwater, six
surface water from drainage ditches surrounding the site, four surface water from the
River Thames) that were analysed as part of the TerraConsult investigation. The
analytical results were compared against salt water Environmental Quality Standards

(EQS).

Two groundwater exceedances were identified for arsenic in one borehole, and one
exceedance for Chromium VI in another borehole. As these exceedances were
localised to specific boreholes, PBA concluded that the soils onsite are unlikely to be
leaching to an extent that would be considered a risk to the environment. Further, no
exceedances of the EQS were identified in any of the surface water samples
recovered from the River Thames nor from the surface water ditches surrounding the
Site. The risk to groundwater and the River Thames was considered to be very low.

Gas Assessment

Seventeen rounds of ground gas monitoring were undertaken by TerraConsult
between 30th May 2018 and 29th October 2019. With the exception of BHO4, all wells
were flooded during the visits.

A Gas Screening Value (GSV) of 0.0056l/hr was calculated using a data point from
BHO4 using a maximum flow rate of 0.1/hr and maximum gas concentration of 5.6%
v/v. This GSV indicates the appropriate classification for the Site is Characteristic
Situation 1 under BS8485:2015+A1:2019 guidance. However, due to the elevated
concentration of carbon dioxide (>5%V/v), this was increased to Characteristic
Situation 2.

GDG considered that based on field descriptions of the Made Ground and Alluvium,
ground gases would pose a low risk at the Site.

Remediation Recommendations and Mitigation Measures

GDG report that the 2018 PBA Phase 2 report proposed a number of
recommendations as to the management of the site with regards to contamination for
Work No. 1-7. No remediation was required prior to the development of the site to
render the land fit for the intended use.

Work No. 8 for the Temporary Construction Compound Site

The northern area of the temporary construction compounds for Riverside 2 (Borax
North) was located where WSP had undertaken its 2017 investigations for the
Riverside Data Centre. Findings of the WSP 2017 Ground Investigation report are
presented above in Section 3.2.

GDG also reviewed a controlled waters DQRA undertaken by WSP in 2017, which is
summarised here.
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No environmental data were available to GDG to assess environmental conditions at
the southern area of the temporary construction compound (Borax South).

WSP DQRA

Following exceedances of the EQS in groundwater and surface water samples
obtained during the WSP February 2017 investigations, additional sampling was
undertaken in September and October 2017 to enable a DQRA. In the WSP 2017
GQRA, elevated concentrations of metals, PAHs, and TPHs were detected in the
underlying soils, shallow groundwater and surrounding shallow drains.

Key findings of the WSP DQRA are summarised in the GDG report as:

the Taplow Gravels were found to be in hydraulic connectivity with the River
Thames;

the shallow groundwater in the Alluvium was found to be largely stagnant,
although is influenced by shallow surface drains and the flood protection
measures along the Thames;

groundwater flow direction was calculated to be to the north/northwest within both
the Alluvium and the Taplow Gravel; and,

elevated concentrations of salt were identified in shallow groundwater indicating
that there was likely saline intrusion from the Thames.

Given the findings of elevated contaminants of concern at the GQRA stage, Level 3
groundwater Site Specific Assessment Criteria (SSAC) were derived, with the River
Thames identified as the key receptor.

Screening of all water analyses against the SSAC indicated that the level of
contamination underlying the Site within the shallow groundwater posed a low risk to
the River Thames, shallow groundwater and surrounding surface water features.

WSP therefore recommended that the site required no remedial measures to render it
fit for purpose as a data centre.
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4. ENVIRONMENTAL SETTING

41. GEOLOGY

4.1.1. A review of the BGS online Geology of Britain viewer and information provided within
the Groundsure Report was undertaken. Based on this review, the anticipated
geology underlying the Site is summarised in Table 4-1.

4.1.2. Descriptions are based on BGS Geological descriptions and records.

Table 4-1: Summary of Anticipated Geological Strata

Stratum ‘ Description

Artificial Made Ground | Artificial deposits present on the natural ground
surface and primarily composed of anthropogenic
materials e.g., concrete, crushed brick.

Artificial ground also includes worked ground where
the ground has been cut away and infilled ground
where the ground has been cut away then wholly or
partially backfilled.

Superficial | Alluvium Detrital deposits of silt, sand, clay and gravel.
Head Variable lithologies. Mainly clay and silt.
Deposits

Taplow Gravel | Sand and gravel, locally with lenses of silt, clay or

Member peat.
Bedrock London Clay | Bioturbated or poorly laminated, blue-grey or grey-

Formation brown, slightly calcareous, silty to very silty clay,
clayey silt and sometimes silt, with some layers of
sandy clay.

Blackheath May be encountered at the base of the London Clay

Member of the | Formation.

Haanch Dominated by black and well-rounded flint gravel in a

SOUTEE matrix of sand, with lenses of sand and thin clay
layers.

Lambeth Vertically and laterally variable sequences mainly of

Group clay, some silty or sandy, with some sands and

gravels, minor limestones and lignites and
occasional sandstone and conglomerate.
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Stratum Description

Thanet Typically composed of homogeneous, bioturbated,
Formation glauconitic silty fine-grained sand, with sandy silt, silt
or sandy, silty clay. The deposits are generally pale
yellow-brown in colour, typically with a 'peppering’ of
dark-coloured glauconite grains. Sparse white mica
occurs throughout. Rare coarse gravel is present in
places in London.

Chalk Group | White chalks (microporous coccolithic limestone)
with beds of flint, nodular chalks, hardgrounds and
marl seams.

Superficial geology including alluvium, head deposits and the Taplow Gravel Member
is anticipated across the Site.

The bedrock geology sequence in the northern half of the Site” consists of the London
Clay and in sequence is underlain by the Blackheath Member of the Harwich
Formation, the Lambeth Group, the Thanet Formation and the Upper Chalk
Formation. The Blackheath Member is not continuous and may be encountered at the
base of the London Clay Formation or in older parts of the Lambeth Group/cut locally
into the Thanet Formation. BGS records indicate that the London Clay is absent in the
south of the Site where the Lambeth Group is expected to be encountered underlying
the superficial deposits.

The BGS Geolndex Onshore website displays numerous records of historical
boreholes located onsite and in the surrounding area.

Summaries of pertinent boreholes located onsite are provided in Table 4-2.
Geological strata have been designated based on interpretation of the ‘as recorded’
log descriptions.

a BGS mapping indicates that the boundary between the Lambeth Group and London Clay runs approximately E-W across the
Site cutting through Western Paddock, Stable Paddock, and Eastern Paddock/Borax North.
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Description as
Recorded (Depth to

Base of Stratain m
bgl)

TQ48SE145 TQ 49460 Onsite. 15.20 Made Tarmac, hardcore (0.50)
80800 Located in Ground Ash (2.10)
the north : :
of the Site, Alluvium /| Firm green and brown
adjacent Taplow clay (3.20)
to the Gravel Soft clay and peat (6.10)
riverbank. Member Clayey sand and peat
(10.70)
Gravel and sand (14.00)
London Stiff blue fissured clay
Clay (undetermined as
Formation | borehole terminated at
15.20)
TQ48SE492 | TQ 49710 |Onsite 91.44 |Made Made Ground (1.07)
80700 located Ground Concrete (1.68)
within :
footprint of Taplow Timber and clay (3.05)
current Gravel Clay and Peat (10.36)
Riverside Member Thames Ballast (gravels
1. and sands) (16.31)
London Blue clay and pebbles
Clay (23.77)
Formation / | Green sand and pebbles
Blackheath (28.35)
Member
Lambeth Clay and shells (32.31)
Group Hard and soft bands of
lignite (34.44)
Blue clay and shells
(36.27)
Clay (40.54)
Thanet Sandy clay and pebbles
Formation / |(42.37)
Blackheath

Black pebbles (43.28)
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Description as
Recorded (Depth to
Base of Stratain m

bgl)
Sand and pebbles
(44.50)

Green sand (49.07)
Green flints (57.00)

Upper
Chalk

Chalk and flints
(undetermined as
borehole terminated at
91.44)

TQ48SE34 | TQ 49510

80490

Onsite.
Located in
centre of
Site.

15.24 Alluvium

Topsoil and firm brown
and grey mottled silty
clay (1.52)

Taplow
Gravel
Member

Soft brown peat (3.66)
Soft grey organic silty
clay (7.92)

Medium dense to dense
brown fine to coarse
gravel with sand
(undetermined as

borehole terminated at
15.24)

TQ47NE153 | TQ 49530

79870

Onsite.
Located
adjacent
to Site’s
southern
Boundary.

20.00 Alluvium

Firm mottled brown silty
clay (1.40)

Taplow
Gravel
Member

Soft grey slightly peaty
very silty clay with
traces of gravel and
sand (3.30)

Soft dark brown clayey
amorphous peat (4.60)
Soft grey peaty clayey
silt with some vegetation
(7.85)

Lambeth
Group /
Blackheath

Light green fine sandy
silt/silty fine sand, with
clayey bands and some
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BGS National |[Location [End of [Stratum Description as
Reference |Grid Hole in Recorded (Depth to
Reference m bgl Base of Stratain m
bgl)
Member medium dense sandy
beds gravel (8.70)

Medium dense coarse to
medium sandy coarse to
fine rounded gravel
(13.90)

Very dense light green
cemented sand, shells
and black pebbles
(14.40)

Very dense grey silty
fine sand with shell
fragments and coarse to
fine black rounded
pebbles. Becoming
green silty fine sand.
(17.90)

Very dense dark green
silty fine sand with
bands of green silty clay
and occasional black
rounded pebbles
(undetermined as
borehole terminated at
20.00)

4.1.7. Copies of the historic borehole logs are included in Annex G.

4.1.8. A review of previous ground investigations at the Site has been undertaken in
Section 3.2 and indicates that the geology across the Site is variable.

4.2. GROUND STABILITY HAZARDS

4.2.1. Information on potential ground hazards assessed by the BGS are summarised in
Table 4-3.
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Table 4-3: Ground Stability Hazards onsite (Groundsure, 2023)

Feature Hazard

Shrink swell clays Low risk across the Site.

Running sands Very low risk across areas of Made Ground.

Low risk across the Site where Made Ground is not
present.

Moderate risk along the riverbank.

Low risk in the area covering the River Thames.

Compressible deposits Very low risk across areas of Made Ground.

High risk across the Site where Made Ground is not
present.

Moderate risk along the riverbank.

High risk in the area covering the River Thames.

Collapsible deposits Negligible risk across the Site.

Landslide ground stability | Very low risk across the Site.

Ground dissolution of Negligible risk across the Site.
soluble rocks

4.2.2. Data from the Groundsure Report indicates that:

there are no natural cavities in or within 500m of the Site;

there are no records of Brit Pits (active and closed surface and underground
mineral workings) located within 500m of the Site;

there are 47 records of surface workings within 250m of the Site. These include
onsite records of unspecified heaps, unspecified wharfs, refuse heaps, an
unspecified pit, and ponds. Offsite records include unspecified ground workings
located 3m to the southwest, unspecified heaps located 20m to the southwest,
and sludge lagoons located 26m to the northwest;

there are four records of sand mining having potentially occurred 140m to the
south, 375m to the south, 690m to the northwest, 700m to the northwest, and
960m to the west. The Groundsure Report notes that the potential for difficult
ground conditions are unlikely and localised and are at a level where they need
not be considered,

there are eight records of chalk mining having potentially occurred between 700m
and 975m to the south. The Groundsure Report notes that the potential for difficult
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ground conditions are unlikely and localised and are at a level where they need
not be considered;

there are no records of historical mineral planning areas, coal mining, gypsum
mining, tin mining, or clay mining having occurred within 2000m of the Site; and

the south of the Site is within an area where very significant soluble rocks are
likely to be present with a moderate possibility of localised natural subsidence or
dissolution-related degradation of bedrock.

HYDROLOGY

The primary sensitive surface water feature within the Site is the River Thames. There
are five other main rivers, eleven ordinary watercourses and fourteen ponds located
within 500m of the Site.

The River Thames lies within the Thames Middle Water Framework Directive (WFD)
water body (Water body ID: GB530603911402). As of 2019, Environment Agency
issued the River Thames a ‘Fail’ chemical rating and ‘Moderate’ ecological rating.

The ‘Fail’ chemical rating was issued due to the presence of benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g-h-i)perylene, mercury and its compounds,
perfluorooctane sulphonate (PFOS), polybrominated diphenyl ethers (PBDE) and
tributyltin compounds.

Two active licenced surface water abstraction points are located approximately 15m
and 30m to the west of the Site Boundary. There are two active licenced surface
water discharges located within the Site that flow into the River Thames; one is
associated with site drainage at the Warehouse/Belvedere Regional Distribution
Centre located adjacent (southeast) to the Site, and the other is a temporary licence
held by Cory for the dewatering required for the construction of Riverside 2 (at the
time of writing, construction works for Riverside 2 are being undertaken).

A review of the Flood map for planning website indicates that the Site is located within
a Flood Zone 3 that is defined as land having a high probability (1 in 100 or greater
annual probability) of river flooding. Consultation with the Environment Agency has
been undertaken as part of a Flood Risk Assessment (see Appendix 11-2: Flood
Risk Assessment (Volume 3)) for the Proposed Scheme. The Environment Agency
confirmed that the Proposed Scheme and its surroundings are protected up to the
present day 1 in 1,000 year event by the flood defences present in the north of the
Site along the riverbank of the River Thames. To ensure the Proposed Scheme is not
at risk of flooding, appropriate mitigation measures have been incorporated into the
design and further details are presented in Appendix 11-2: Flood Risk Assessment
(Volume 3).

A copy of the Flood Risk Map is included in Annex H.
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Included in the Groundsure Report is one record of a tidal historical flood event
having occurred onsite on 31 January 1953 when flood defences along the Thames
failed.

The Site does not sit within a Flood Storage Area.

HYDROGEOLOGY

The aquifer designations attributed to the underlying Site geology are provided in
Table 4-4.

Table 4-4: Aquifer Designations Based on Anticipated Geology

Stratum Aquifer Designation

Artificial Topsoll No designation
Made Ground No designation
Superficial | Alluvium Secondary Undifferentiated
Head Deposits Secondary Undifferentiated
Taplow Gravel Secondary A
Member
Bedrock London Clay Unproductive
Formation
Blackheath Secondary A
Member of the
Harwich
Formation
Lambeth Group Secondary A
Thanet Formation | Secondary A
Chalk Group Principal

The risk of groundwater pollution onsite is high in the south of the Site where the
productive Secondary A aquifers and Principal aquifer are overlain by superficial
deposits. There is further potentially increased vulnerability of the bedrock aquifers
within the River Thames where the cover by superficial deposits is limited.

The risk of groundwater pollution is low where the unproductive London Clay
formation forms the bedrock. The relative impermeability of the London Clay forms an
aquitard between the high leaching potential superficial deposits above and the high
vulnerability bedrock aquifers below.

The Groundsure Report identifies a dewatering borehole for the Riverside Energy
Park to the north of the site at NGR TQ 49416 80774 under licence number
TH/039/0044/030. The licence is active with a start date from 27" March 2023 and
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expiry date of 315t January 2025. An annual and maximum daily volume (m?) is not
provided.

There are three active licensed groundwater abstraction points within 2km of the Site.
The first is located 1030m to the southeast, sourced from the Thames groundwater
and used for mineral washing. The second is located 1955 m to the southeast,
sourced from the Thames groundwater and used for drinking, cooking, sanitary
purposes, washing, and commercial/industrial/public services. The third is located
1986 m to the south, sourced from the Thames groundwater and used for general
commercial, industrial, and public services including drinking and washing.

The Site lies within the WFD Greenwich Tertiaries and Chalk groundwater body
(Water body ID: GB40602G602500). As of 2019, Environment Agency issued this
groundwater body, an overall ‘Poor’ rating due to results of quantitative saline
intrusion and chemical saline intrusion tests.

The hydrogeological data for the historical BGS borehole logs reviewed in Section
4.1 are presented in Table 4-5.

Table 4-5: Hydrogeological Data from BGS Historical Boreholes

Borehole Water Strike Standing Water Level
Strata Strata
TQ48SE145 2.10 Boundary between 2.10 Boundary
Made Ground and between Made
Alluvium/Taplow Ground and
Gravel Member Alluvium/
6.10 Alluvium/Taplow Tap'ol;"’ S
Gravel Member Member
10.70 Alluvium/Taplow
Gravel Member
TQA48SE492 3.05 Taplow Gravel 3.35 Taplow Gravel
Member Member
5.33 Taplow Gravel
Member
TQ47NE153 2.20 Taplow Gravel
Member
7.85 Boundary between
Taplow Gravel
Member and

Lambeth Group /
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Borehole Water Strike Standing Water Level

Strata Strata

Blackheath Member

beds
3.10 Taplow Gravel 3.00* Taplow Gravel
Member Member
4.90 Taplow Gravel 4.90* Taplow Gravel
Member Member
5.60 Taplow Gravel
Member

Note:

* Denotes instances where upon encountering a water strike, drilling has ceased for
a period of time and a standing water level recorded thereafter.

Limited groundwater level monitoring data is available for the Site from previous
ground investigations. Groundwater monitoring was undertaken during the WSP 2017
Gl and GDG 2021 GI. The average depth to groundwater level during this monitoring
was 1.4m bgl and ranging from 0.66m bgl to 3.25m bgl.

Water strikes recorded during borehole development in the previous ground
investigations identified a potentially separate deeper bedrock groundwater level
encountered at approximately 20m bgl in the Harwich Formation and up to 32m bgl in
the Lambeth Group.

A detailed summary of the groundwater monitoring data obtained during these
previous ground investigations is contained in Appendix 11-4: Groundwater Impact
Assessment (Volume 3).

Based on the BGS historical borehole data and groundwater monitoring data from
previous ground investigations, groundwater is likely to be encountered onsite in the
Alluvium and Taplow Gravel Member. Groundwater may be encountered as
discontinuous pockets of perched water within the Made Ground.

The local groundwater flow direction is anticipated to be towards the River Thames
i.e. in a north/northwesterly direction. However, variations in groundwater flow are

expected due to the presence of drains and watercourses surrounding the Site, as
well as the tidal influence of the River Thames.

Previous ground investigations to date have identified contaminants of concern in the
groundwater within the Proposed Scheme Site Boundary. Groundwater present in the
Made Ground, Alluvium and Taplow Gravels has previously been found to contain
contaminants including arsenic, boron, cadmium, copper, lead, nickel, zinc, PAHSs,
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TPHSs, and chromium VI. The Detailed Quantitative Risk Assessment conducted by
WSP 2017 found that elevated concentrations of salt within shallow groundwater
indicated that there was likely a saline intrusion from the River Thames. Controlled
waters risk assessments conducted by WSP in 2017 and PBA in 2018 considered
that contamination within the shallow groundwater respectively posed low and very
low risk to the River Thames, groundwater and surrounding surface water receptors.

NITRATE VULNERABILITY ZONE

The Site is not located within a Nitrate Vulnerable Zone for Surface Water.

SOURCE PROTECTION ZONES

The Site is not located in or within 500m of an Environment Agency designated
Source Protection Zones (SPZ).

DESIGNATED SITES AND SENSITIVE LAND USES

The Crossness LNR extends onsite from the west. There are two LNRs located within
1200m of the Site: Rainham Marshes is located 900m to the east and Lesnes Abbey

Woods, 1.2km to the south. LNRs are sites actively managed for nature conservation
to support and protect habitats and species.

Priority Habitat Inventories including coastal and floodplain grazing marsh, coastal
salt marsh, deciduous woodland, good quality semi-improved grassland and mudflats
are present onsite. Priority Habitat Inventories are designated as areas deemed to be
of principal importance for the purpose of conserving biodiversity.

Open Mosaic Habitats are present onsite at the Gannon land parcel and 225m to the
south of the Site at Erith Marshes. Mosaic habitats are brownfield sites that are
identified under the UK Biodiversity Action Plan as a priority habitat due to the habitat
variation within a single site.

The Site lies within a designated Site of Special Scientific Interest (SSSI) impact zone
due to the Inner Thames Marshes SSSI located 900m to the east and the Abbey
Wood SSSI located 1.2km to the south. SSSI Impact Risk Zones were developed to
allow rapid initial assessment of the potential risks to SSSIs posed by development
proposals. They define zones around each SSSI which reflect the particular
sensitivities of the features for which it is notified. The types of development proposal
which could potentially have adverse impacts comprises the following:

infrastructure - pipelines, pylons and overhead cables. any transport proposal
including road, rail and by water (excluding routine maintenance), airports,
helipads and other aviation proposals;

wind and solar - all wind turbines, solar schemes with footprint >0.5 ha;
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minerals, oil and gas - planning applications for quarries, including new proposals,
review of minerals permissions, extensions, variations to conditions etc. oil & gas
exploration/extraction;

rural non-residential - large non-residential developments outside existing
settlements/urban areas where net additional gross internal floorspace is
>1,000mz2 or footprint exceeds 0.2ha;

residential - residential development of 10 units or more;

rural residential - any residential developments outside of existing
settlements/urban areas with a total net gain in residential units;

air pollution - any industrial/agricultural development that could cause air pollution
(including industrial processes, livestock & poultry units with floorspace >500mz2,
slurry lagoons & digestate stores >200m2, manure stores >250 tonnes (t));

combustion - general combustion processes of >20mw energy input including
energy from waste incineration, other incineration, landfill gas generation plant,
pyrolysis/gasification, anaerobic digestion, sewage treatment works, other
incineration/ combustion;

waste - landfill including inert landfill, non-hazardous landfill, hazardous landfill;

composting - any composting proposal with more than 500t maximum annual
operational throughput including open windrow composting, in-vessel composting,
anaerobic digestion, other waste management;

discharges - any discharge of water or liquid waste of more than 2m3/day to
ground (i.e., to seep away) or to surface water, such as a beck or stream; and

water supply - large infrastructure such as warehousing/industry where net
additional gross internal floorspace is >1,000m2 or any development needing its
own water supply.

The Site does not lie within 500m of any Special Areas of Conservation (SAC),
Conserved wetland sites (Ramsar sites), Special Protection Areas (SPA), Designated
Ancient Woodland, Biosphere Reserves, Forest Parks, Marine Conservation Zones,
Green Belt areas, Proposed Ramsar sites, possible SAC, possible SPA, nor nitrate
sensitive areas.

There are no visual and cultural designations including World Heritage Sites, National
Landscapes (formerly known as Areas of Outstanding Natural Beauty), National
Parks, Listed Buildings, Conservation Areas, Scheduled Ancient Monuments, and
Registered Parks and Gardens within 250m of the Site.

RADON

According to BGS and Public Health England, the Site is within an area where less
than 1% of homes are at risk from radon. Reference to the Health and Safety
Executive publicly accessible webpage notes that although the radon data used in
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production of the radon maps comes from measurements in homes, the maps
indicate the likely extent of the local radon hazard in all buildings.

The information on the maps is therefore relevant to employers in assessing
workplace risks. Under the Health and Safety at Work etc Act 1974, employers must,
so far as is reasonably practicable, ensure the health and safety of employees and
others who have access to their work environment. The Management of Health and
Safety at Work Regulations 1999 require the assessment of health and safety risks,
and this should include radon in above and below ground working places.

The radon map for the Site indicates that no radon protection measures are required
for new buildings or extensions.

A copy of the radon risk map is included in Annex I.

PRELIMINARY HYDROGEOLOGICAL MODEL

Historical ground investigations undertaken at the Site indicate that groundwater is
likely to be encountered in the Alluvium and Taplow Gravel Member.

The historical BGS borehole logs reviewed in Section 4.1 show that groundwater is
likely to be encountered in the Alluvium.

Groundwater may be encountered as discontinuous pockets of perched water within
the Made Ground.

The direction of groundwater flow is anticipated to be towards the River Thames i.e. in
a north/northwesterly direction.

Groundwater flow is likely through the Alluvium. Where the London Clay formation
forms the bedrock, the impermeable clay deposits are likely to prevent vertical
migration of groundwater from the superficial deposits to the underlying Secondary A
aquifers and Principal aquifer.
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REGULATORY INFORMATION AND CONSULTATION

ENVIRONMENTAL DATABASE INFORMATION

The Groundsure Report incorporates information and data collected from several
sources including the Environment Agency, the local authority (LBB), Integrated
Pollution Control (IPC), the BGS, and the Health & Safety Executive (HSE).

It is considered that the information listed in Table 5-1 represents those of potential
concern in relation to contamination of the Site. The full Groundsure Report is
provided in Annex E.

Table 5-1: Summary of Database Information

Data Type Onsite  Within Comments

500m
Historical 46 182 Onsite historical land uses include the
Industrial Land historical manure works; Belvedere Mill; the
Uses fish, guano and oil works; the gunpowder

magazine; unspecified heaps; marshes;
refuse heaps; unspecified pits; unspecified
commercial/industrial uses; railway sidings;
an unspecified depot; unspecified works;
unspecified wharfs; and marshes.

Offsite historical land uses include
unspecified works; chimneys; a gunpowder
magazine; unspecified depots; marshes;
road and rail wagon works; railway sidings;
unspecified ground workings; the motor cars
manufactory; the sewage works; unspecified
tanks; the candle manufactory; the cement
works; a gasometer; an industrial park;
sludge lagoons; and a dock.

Historical 4 146 There are two records of tanks and two

Tanks records of unspecified tanks located onsite
within the footprint of the present day
Riverside 1.

Offsite records are for tanks, unspecified
tanks, a gasholder, and gasholder station.
The nearest record is of a tank located 12m
to the northeast of the Site.
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Data Type Onsite  Within  Comments

500m
Historical 2 14 The onsite records refer to electricity
Energy substations: one located within the footprint
Features of the present day Riverside facility and the

second located to the west of Norman Road.

Offsite features are an electricity
transformer, electricity substations, a
gasholder station and a gasholder. The
nearest record is for the electricity
transformer located 27m to the east of the

Site.
Historical 0 3 A historical landfill is associated with the
Landfill former motor manufactory located 342m to
(Environment the north and where inert, commercial and
Agency household wastes were disposed of. The
records) licence for this landfill was issued in 1982,
surrendered in 1991 and held by Ford Motor
Company.

A historical landfill was located 352m to the
northeast, at Manor Way, Rainham. The
type of waste disposed of, and details of the
licence are not known.

A historical landfill was located 495m to the
northwest at Dagenham Dock where
industrial and special wastes were disposed
of. The licence for this landfill was issued in
1990, surrendered in 1991 and held by ARC

Aggregates.
Historical 2 5 The two onsite records refer to planning
Waste Sites applications for the Riverside 1 waste plant

and temporary recycling centre.

Offsite records refer to planning applications
for:
a waste transfer station/recycling facility
located 211m to the east;
a recycling facility located 213m to the
east;

a waste management facility located
223m to the south;
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Data Type Onsite  Within  Comments

500m

a material recycling facility located 263m
to the southeast; and

a waste transfer station located 402m to
the northeast.

Licensed 2 13 The onsite records refer to the Riverside

Waste Sites Resource Recovery Facility (a household,
commercial and industrial waste transfer
station).

Offsite records are for the:

Meridian Technical Services physical
treatment facility located 169m to the
southwest;

Crossness Sewage Treatment Works
located 173m to the west;

Burts Wharf Recycling Depot located
186m to the east;

P M Highway Ltd physical treatment
facility located 236m to the east;

Westminster Waste Transfer Station and
Waste Treatment facility located 255m to
the southeast;

Burts Wharf waste transfer station
located 288m to the east;

Andrews Waste Management household,
commercial and industrial waste transfer
station and treatment/physical treatment
facility located 409m to the northeast;
and

Frog Island Waste Management Facility
located 468m to the northeast.

Waste 0 69 Waste exemptions situated within 500m
Exemptions include those for:

the storage of waste in a secure place;
the recovery of textiles;

preparatory treatments;

the sorting of mixed waste;
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Data Type Onsite  Within  Comments

500m

the storage of waste in secure
containers;

the use of waste in construction;

the screening and blending of waste;
the treatment of waste food,;

the crushing of fluorescent tubes;

the deposit of waste from dredging of
inland waters;

the spreading of plant matter to confer
benefit;

the use of waste to manufacture finished
goods;

the sorting and de-naturing of controlled
drugs for disposal;

the burning of waste as a fuel in a small
appliance;

the mechanical treatment of end-of-life
tyres;

the treatment of waste aerosol cans; and
the treatment of waste wood and waste
plant matter by chipping, shredding,
cutting or pulverising.

Recent 12 42 Onsite recent industrial land uses recorded
Industrial Land are two electricity substations, a dolphin
Uses within jetty, a tank, cranes, a chimney, Riverside 1,
250m and Middleton Jetty.

Offsite records include electricity
substations, recycling facilities, unspecified
works, a pumping station, tanks, wind
turbines, waste processing facilities,
factories, chimneys, a dairy, plastic
manufacturers, a fuel/gas distributor, and
steel fabricator.

Electricity 6 2 There are records of six high voltage
Cables underground electricity cables in the south
of the Site.
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Data Type Onsite  Within  Comments

500m

Offsite records are for electricity cables
located 270m to the southwest.

Control of 1 4 Historical COMAH sites are located:
Major Accident 3m to the east at a Nufarm UK Ltd (an
Hazards agricultural chemical company) site;

(COMAH) Sites 454m to the south at the British Gas

Belvedere Gas Holder Station;
479m to the southeast at a Henkel Ltd.
(a chemicals company) site.

Current COMAH sites are located:
onsite at the Crossness Sewage
Treatment Works: and
374m to the northeast at a Flogas Britain

Limited site.
Hazardous 0 7 Consents for sites to hold certain quantities
Substance of hazardous substances at or above
Storage/Usage defined limits in accordance with the

Planning (Hazardous Substances)
Regulations 2015 have been granted:

121m to the southeast at ASDA
superstore;

192m to the southeast at ASDA
superstore;

362m to the southeast at Calor Gas;

362m to the southeast at a Nufarm UK
Ltd site for the storage and use of
specified hazardous substances;

380m to the southeast at a Nufarm UK
Ltd site for the storage and use of a
wider range of hazardous substances
covered by the COMAH Regulations
1999;

496m to the northeast at a Flogas Britain
Limited site for the storage and
distribution of liquefied petroleum gas in
bulk and in cylinders; and
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Data Type Onsite  Within  Comments

500m

496m to the northeast at a Flogas Britain
Limited site for the storage of liquefied
petroleum gas in quantities above the
controlled level.

Historical 5 21 Onsite IPC records of substance releases to
Licensed air, land and water relate to incineration
Industrial activities at Riverside 1.

Activities (IPC

[Integrated Offsite records are located:

Pollution 215m to the south at a Cray Valley Ltd.
Control] site for the manufacture and use of
records) organic chemicals;

380m to the southeast at a Henkel Ltd
site for acid processes;

380m to the southeast at a Nufarm UK
Ltd. site for processes involving
halogens; and

447m to the southeast at a Nufarm UK
Ltd. site for the manufacture and use of
organic chemicals.

Licensed 14 32 Onsite records with ‘effective’ status are for
Industrial processes at Riverside 1 including:
Activities (Part

the incineration of non-hazardous waste
in an incineration plant with a capacity
exceeding 3 tonnes per hour;

A1)

recovery or a mix of recovery and
disposal of >50 tonnes per day of non-
hazardous waste involving biological
treatment;

Offsite records with ‘effective’ status are
located:

173m to the west at the Crossness
Sewage treatment plant for the
combustion of any fuels =/>50MW, and
for the incineration of non-hazardous
waste in an incineration or co-
incineration plant with a capacity
exceeding 3 tonnes per hour; and
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Data Type Onsite  Within  Comments

500m

468m to the northeast at a Renewi UK
Services Limited Frog Island Waste
Management facility for the recovery or a
mix of recovery and disposal of >50
tonnes per day of non-hazardous waste
involving biological treatment, and for the
recovery or a mix of recovery and
disposal of >50 tonnes per day of non-
hazardous waste involving pre-treatment
of waste for incineration or co-

incineration.

Licensed 0 3 Records are for activities located:

Pollutant _ .
278m to the southeast at Keith Ceramics

Releases (Part _

A(2)/B) Materials Ltd for the manufacture of clay;
343m to the northwest at Ford Motor Co.
Limited for the burning of any fuel in an
appliance with thermal input >50MW;
and
411m to the southeast at Vencil Resil
Ltd. for coating processes.

Licensed 3 31 Discharges affecting onsite controlled

Discharges to waters have occurred when:

Controlled . . :

Waters trade discharges (site drainage) were

released from a Lidl distribution
warehouse into the River Thames;

final/treated sewage effluent was
released during construction of Riverside
1 into the River Thames; and

trade discharges (process effluent) was
released during construction of Riverside
linto the River Thames.

Offsite records of discharges include:

sewage discharges and trade discharges
from Belvedere Industrial Estate, the
Crossness Sewage Treatment works,
Belvedere Power Station, to the Thames;
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Data Type Onsite  Within  Comments

500m

miscellaneous discharges from Sidcup
Plant hire to a ditch and freshwater
located 428m to the southeast; and

sewage discharges from Frog Island
Waste Management facility to
underground strata and groundwater.

Pollutant 0 4 Records of discharges of Special Category

Release to Effluents to the public sewer have occurred:

Public Sewer
215m to the south at Crab Valley Ltd.;

447m to the southeast at Nufarm UK
Ltd.;

447m to the southeast at Bayer
Agriculture Ltd.; and

447m to the southeast at Nufarm UK Ltd.

List1 0 16 There are 16 records of discharges of
Dangerous substances identified on List 1 of the
Substances European Directive E 2006/11/EC and

regulated under the Environmental Damage
(Prevention and Remediation) Regulations
2015 having occurred within 500m of the
Site. Substances released include mercury;
cadmium; 1,2-dichloroethane; and
pentachlorophenol.

List 2 0 36 There are 36 records of discharges of
Dangerous substances identified on List Il of the
Substances European E 2006/11/EC and regulated

under the Environmental Damage
(Prevention and Remediation) Regulations
2015 having occurred within 500m of the
Site. Substances released include
chromium; copper; nickel; cyanide; lead,;
nickel; zinc; toluene; boron; phenol; xylene;
silver; tributyltin; triphenyltin; atrazine; and

simazine.
Pollution 1 13 There is one record of a pollution incident
Incidents having occurred onsite on 28 June 2005
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Comments

(Environment
Agency
Records)

when contaminated water (firefighting run-
off) was released causing minor impact to
water, minor impact to land and significant
impact to air.

The nearest offsite pollution incident
occurred 28m to the south-west on 14 April
2005 when organic chemicals were released
causing significant impact to water, no
impact to land and no impact to air.

Pollution
Inventory
Substances

16

43

The pollution inventory (substances)
includes reporting on annual emissions of
certain regulated substances to air,
controlled waters and land.

Onsite records of substance releases are
associated with activities at Riverside 1.
Substances reported include carbon dioxide,
chromium, ammonia, fluorine and inorganic
fluorine compounds, particulate matter, and
carbon monoxide being released to the air.

Offsite records of substance releases are
associated with activities at Crossness
Sewage Treatment Works, (173m to the
west) and Renewi UK Services Limited,
(46m to the east). Substance releases
reported from Crossness include asbestos
to controlled waters, benzo(b(fluoranthene
to controlled waters, chloroform to air,
naphthalene to controlled waters, arsenic to
controlled waters, and zinc to controlled
waters. Substance releases reported from
the Renewi site include non-methane
volatile organic compounds to air; chlorides,
cyanides, nitrogen, phenols, arsenic,
cadmium, copper, lead and zinc to
wastewater; particulate matter to air; and
ammonia to air.

Pollution
Inventory

The pollution inventory (waste transfers)
includes reporting on annual transfers and
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Data Type Onsite  Within  Comments

500m
Waste recovery/disposal of controlled wastes from
Transfers a site.

The onsite record is associated with
activities at Riverside 1 including:

recycling/reclamation of metals and
metal compounds;
recycling/reclamation of other inorganic
materials; and

a specially engineered landfill.

The two offsite records are associated with
activities at Crossness Sewage Treatment
Works and the Renewi UK Services Limited
site.

LOCAL AUTHORITY

LBB was contacted by the Applicant on behalf of WSP via email on 13 February 2023
to request a land use enquiry regarding environmentally pertinent information,
substructure information and geological hazard data held relating to the Site.

A response was received on 27" February 2023 requesting a plan showing the
approximate location of the Proposed Scheme to support LBB’s land use enquiry with
regards to contamination. The response included the following information from LBB’s
Building Control Team regarding substructure and geological hazard information:

“The ground conditions in the area are typically a mixture of made ground, clay, and
underlying peat to depths of up to approximately 12m in places. The vast majority of
sites in this part of the borough opt for a pile foundation design to overcome issues in
relation to poor substrata. Raft foundations are occasionally specified for smaller
projects. This is true for the majority of Belvedere north of Abbey Road and Lower
Road. Localised borehole investigation would be necessary on the proposed site to
allow for a designed foundation solution from a structural engineer. Industrial projects
locally have also seen it necessary to allow for piled road bases leading to and
around the site.”

As requested, a plan was sent to LBB on 28" February 2023 to support their land use
enquiry.

An email was sent 27" October 2023 to LBB requesting a response to the enquiry
sent on 28" February 2023.

A response has not been received at the time of writing.

Page 61 of 92



Planning Inspectorate Ref: EN010128
Environmental Statement - Appendix 17-1: Preliminary Risk Assessment
Application Document Number: 6.3

5.3. ENVIRONMENT AGENCY

5.3.1. The Environment Agency was contacted by WSP via email on 27" October 2023 for
environmentally pertinent information including contamination issues, water quality,
landfill records and remedial works relating to the Study Area.

5.3.2. A response was received on 15" December 2023 and is summarised as follows:

The Environment Agency has no record of any sites being determined as
Contaminated Land under Section 78 of the Environmental protection act in the
vicinity of the Site.

The Environment Agency is not dealing with any designated special sites in the
vicinity of the Site.

The Environment Agency provided the following sources for information relating to
water quality, the presence of above ground storage tanks, gas meters and
current permitted sites, pollution incidents, and historic landfill sites:

— Water quality data archive3’;

— Public Registers Online®?;

— Environmental Pollution Incidents33; and
— Historic Landfill Sites'”.

The Environment Agency recommends contacting the Contaminated Land Officer
(CLO) in the Local Authority’s Environmental Health Department for further
specific information on soil and groundwater contamination issues and remedial
works. As written in Section 5.2, this was undertaken on 28" February 2023 and a
response from the CLO has not been received to date.

5.3.3. A review of the sources provided by the Environment Agency has been conducted.

5.3.4. The Environment Agency Water Quality Archive records of Water Quality Sampling
Sites indicate that there are four Water Quality Sampling Sites located within 1km of
the Site Boundary:

Table 5-2: Water Quality Sampling Sites within 1km of the Site Boundary

Sampling Point Location Determinands Tested

ID

TH-PTSE0028 275m west at Sewage Range of determinands
Crossness discharges | including metals, pesticides,
Sewage PCB, nitrogen, ammoniacal
Treatment Works nitrogen, suspended solids

TH-PTSE0029 275m west at Sewage Biochemical Oxygen
Crossness discharges | Demand, Chemical Oxygen
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Sampling Point Location Determinands Tested
ID
Sewage Demand, ammoniacal
Treatment Works nitrogen, suspended solids
TH-PTTR0O095 290m east in the | Saline water | pH, salinity, dissolved
River Thames oxygen
AN-MISCTQ58 320m east in Unknown Metals, Biochemical Oxygen
Belvedere pollution Demand, Chemical Oxygen
Industrial Estate Demand, suspended solids,
PCB, cyanide, PAH, BTEX,
dissolved oxygen.

The water sampling results at the three Water Quality Sampling sites indicate that
there are no notable determinands present considered to be of environmental
concern for the Site.

A search of the Environment Agency Public Registers constrained to within 1km of
the post code DA17 6JY produces 75 results of industries, businesses and individuals
registered as holding environmental permits and licences/exemptions or being waste
carriers, brokers and dealers.

The review of sources for pollution incidents, provides no additional information to that
presented in Section 5.1.

PLANNING HISTORY

The LBB planning portal has been reviewed and information pertinent to this PRA is
summarised in Table 5-3 below.
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Table 5-3: Relevant Planning History

Planning

Reference

Date
Determined

Proposal

Status

87/01888/FUL

26 Jan 1988

Construction of Milling Shed and Milled Ore Silo at Borax Consolidation
Limited Norman Road Belvedere Kent.

Approved

88/00124/FUL

06 Oct 1988

Erection of Workshop and installation of portable office and store and
change of use to storage of portable office and store building.

Approved

89/02295/0UT

16 Oct 1990

Outline application: Re-development offsite for industrial purposes at Borax
Works Norman Road Belvedere Kent.

Withdrawn

95/00807/GPDO

31 Aug 1995

G.P.D.O. Consultation Deemed Planning Permission for the construction
and operation of a 130mw electricity generating station comprising: 1.2
million tonnes per annum municipal waste incinerator; ancillary buildings;
reconstruction and wide.

Approved

96/00860/FUL

30 Apr 1997

Development of marine aggregate facility including the importation of
aggregates by sea for processing and distribution by road and the
manufacture of ready mixed concrete together with associated offices and
buildings (previously approved).

Withdrawn

99/02388/CIRC

04 Oct 2017

Application to the Secretary of State for Trade and Industry for consent
under Section 36 of the Electricity Act 1989 for the construction and
operation of a resource recovery plant of nominally rated output of 72MW
gross.

Approved
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Proposal

Application to the Secretary of State for Trade and Industry for consent
under Section 36 of the Electricity Act 1989 for the construction and
operation of a resource recovery plant of nominally rated output of 72MW
gross.

Application Document Number: 6.3

Status

Approved

99/02388/CIRC03

03 Jul 2007

Details of InterTidal Foreshore Report pursuant to Condition 29 of the
Department of Trade and Industry consent (Section 36 of the Electricity Act
1989) dated 15th June 2006 for the construction and operation of an Energy
from Waste Power Station.

Approved

99/02388/CIRC04

05 Jul 2007

Details of Flood Defence Survey pursuant to Condition 28 of the Department
of Trade and Industry consent (Section 36 of the Electricity Act 1989) dated
15th June 2006 for the construction and operation of an Energy from Waste
Power Station.

Approved

99/02388/CIRCO05

16 Aug 2007

Details of Jetty Structure, materials and design pursuant to Condition 8 of
the Department of Trade and Industry consent (Section 36 of the Electricity
Act 1989) dated 15th June 2006 for the construction and operation of an
Energy from Waste Power Station.

Approved

99/02388/CIRCO7

25 Sep 2007

Details of hard and soft landscaping and ecological habitat creation
pursuant to Conditions 30 31 34 35 and 33/36 of the Department of Trade
and Industry consent (Section 36 of the Electricity Act 1989) dated 15th
June 2006 for the construction and operation of an Energy from Waste
Power Station.

Approved

99/02388/CIRCO08

05 Jul 2007

Details of Remediation Method Statement pursuant to Condition 25 of the
Department of Trade and Industry consent (Section 36 of the Electricity Act

Approved
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Proposal

1989) dated 15th June 2006 for the construction and operation of an Energy
from Waste Power Station.

Application Document Number: 6.3

Status

99/02388/CIRC09

04 Jan 2008

Details of a scheme of works for the disposal of foul drainage pursuant to
Condition 24 of the Department of Trade and Industry consent (Section 36
of the Electricity Act 1989) dated 15th June 2006 for the construction and
operation of an Energy from Waste Power Station.

Withdrawn

99/02388/CIRC10

09 Oct 2007

Details of a scheme of Surface Wate Source Protection pursuant to
Condition 22 of the Department of Trade and Industry consent (Section 36
of the Electricity Act 1989) dated 15th June 2006 for the construction and
operation of an Energy from Waste Power Station.

Approved

99/02388/CIRC11

09 Oct 2007

Details of a scheme of Surface Water Drainage pursuant to Condition 21 of
the Department of Trade and Industry consent (Section 36 of the Electricity
Act 1989) dated 15th June 2006 for the construction and operation of an
Energy from Waste Power Station.

Approved

99/02388/CIRC12

20 Jun 2007

Details of a scheme of Archaeological Investigations pursuant to Condition
49 of the Department of Trade and Industry consent (Section 36 of the
Electricity Act 1989) dated 15th June 2006 for the construction and
operation of an Energy from Waste Power Station.

Approved

99/02388/CIRC15

14 Nov 2007

Details of Works to Flood Defences pursuant to Condition 27 of the
Department of Trade and Industry consent (Section 36 of the Electricity Act
1989) dated 15th June 2006 for the construction and operation of an Energy
from Waste Power Station.

Approved
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Proposal

Details of a Dust Control Scheme pursuant to Condition 12 of the
Department of Trade and Industry consent (Section 36 of the Electricity Act
1989) dated 15th June 2006 for the construction and operation of an Energy
from Waste Power Station.

Application Document Number: 6.3

Status

Approved

07/11615/FUL

11 Jan 2008

Proposals for Energy from Waste Generating Station without complying with
Condition 40 of permission GDBC/003/00001C-06 to allow Norman Road
improvements to run in parallel with the construction of the building.

Approved

99/02388/CIRC19

08 May 2008

Details of a Foul Water Drainage scheme pursuant to Condition 24 of the
Department of Trade and Industry consent (Section 36 of the Electricity Act
1989) dated 15th June 2006 for the construction and operation of an Energy
from Waste Power Station.

Approved

11/00083/GPDOPD

09 Feb 2011

Notice of permitted development comprising the construction of a new 11kv
micro substation.

Approved

11/01387/FUL

14 Oct 2011

Proposal under Section 73 of the Town and Country Planning Act 1990
regarding the Energy from Waste facility approved under reference
07/11615/FUL to allow movement of materials, waste and residual material
following incineration between the jetty and the plant and the ash container
storage area shall only take place between the hours of 6am-9pm Mondays
to Saturdays except in any emergency of following a jetty outage and on
Sundays between the hours of 7am-7pm.

Approved

7/11615/FULMIN

11 Jun 2012

Minor amendment to: Proposals for Energy from Waste Generating Station
without complying with Condition 40 of permission GDBC/003/00001C-06 to

Approved
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Proposal

allow Norman Road improvements to run in parallel with the construction of
the building.

Application Document Number: 6.3

Status

99/02388/CIRC24

01 Dec 2014

Application to the Secretary of State for Energy and Climate Change for
consent under Section 36 of the Electricity Act 1989 to vary the consent for
the energy from waste facility granted on 15 June 2006, namely variation of
conditions 2, 4 and 5 under consent GDBC/003/00001c-06 to allow an
increase in the maximum throughput of the facility from 670,000 tonnes per
annum (t.p.a.) to 785,000 t.p.a. of waste and the option for river borne waste
to be transported to the facility from the Port of Tilbury in addition to the
existing network of riparian waste transfer stations in Greater London.

Approved

16/02167/FUL

04 Oct 2017

Proposal under Section 73 of the Town and Country Planning Act 1990
regarding the Energy from Waste facility approved under reference
99/02388/CIRC24 dated 13.3.2015 to amend Condition 27 to allow up to
195,000 tonnes of waste to be delivered to the development by road in any
calendar year and the continued operation of the plant without compliance
with conditions 10 and 30 to allow the delivery of waste by river and by road
on a 24/7 basis.

Approved

16/02167/FULO1

06 Dec 2019

Details of condition 37 (low emission strategy) pursuant to planning
permission ref. 16/02167/FUL for the proposal under Section 73 of the Town
and Country Planning Act 1990 regarding the Energy from Waste facility
approved under reference 99/02388/CIRC24 dated 13.3.2015 to amend
Condition 27 to allow up to 195,000 tonnes of waste to be delivered to the
development by road in any calendar year and the continued operation of

Approved
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Planning Date Proposal Status

Reference Determined

the plant without compliance with conditions 10 and 30 to allow the delivery
of waste by river and by road on a 24/7 basis.

15/02926/0UTMO03 | 04 Dec 2020 | Details of condition 13 (staff facilities) and 29 (refuse and recycling) Approved
pursuant to planning permission 15/02926/OUTM for outline application for
the construction of a data centre (Use Class B8), sub-stations, formation of
new access, car parking and landscaping.

20/03208/FUL 09 Dec 2020 | Installation, operation and maintenance of a battery energy storage system | Approved
on land at Riverside Resource Recovery Facility, Norman Road, Belvedere.

16/02167/FUL02 24 Aug 2021 | Details of condition 31(Combined heat and power feasibility) pursuant to Approved
planning permission 16/02167/FUL for the proposal under Section 73 of the
Town and Country Planning Act 1990 regarding the Energy from Waste
facility approved under reference 99/02388/CIRC24 dated 13.3.2015 to
amend Condition 27 to allow up to 195,000 tonnes of waste to be delivered
to the development by road in any calendar year and the continued
operation of the plant without compliance with conditions 10 and 30 to allow
the delivery of waste by river and by road on a 24/7 basis.

16/02167/FULO3 27 Jan 2022 | A scheme for the provision of the necessary plant and pipework pursuantto | Approved
condition 31 (Combined Heat and Power) pursuant to planning permission
16/02167/FUL for the proposal under Section 73 of the Town and Country
Planning Act 1990 regarding the Energy from Waste facility approved under
reference 99/02388/CIRC24 dated 13.3.2015 to amend Condition 27 to
allow up to 195,000 tonnes of waste to be delivered to the development by
road in any calendar year and the continued operation of the plant without
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Proposal

compliance with conditions 10 and 30 to allow the delivery of waste by river
and by road on a 24/7 basis.

Application Document Number: 6.3

Status

22/00728/FUL

08 Jul 2022

Hybrid application for a phased development comprising (Phase 1) full
planning permission for the installation of a district heat network pipeline in
Norman Road connecting to Riverside Resource Recovery Facility; and
(Phase 2) outline planning permission (all matters reserved) for the
provision of a bridge carrying a district heat network pipeline over the ditch
to the south of Norman Road with a pedestrian walkway structure above the
bridge, decked area and associated alterations and improvements around
the existing pedestrian gate at the south west of Norman Road and
associated works.

Approved

S12020/419

09 Apr 2020

The Riverside Energy Park Order 2020 was made by the Secretary of State
on 9th April 2020. This has been amended by the Riverside Energy Park
(Correction) Order 2021 which came into force on 10 March 2021 and the
Riverside Energy Park (Amendment) Order 2023, which came into force on
17 February 2023. The ground investigation requirement for this application
has been discharged.

Approved
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5.5. UNEXPLODED ORDNANCE

5.5.1. The Zetica Bomb Risk Maps (available from the Zetica Limited website) have been
reviewed to provide a preliminary assessment of potential Unexploded Ordnance
(UXO) risks. The maps indicated that the Site is within a ‘High’ risk area from UXO.

5.5.2. A Detailed UXO Threat Assessment Report should be completed for the Site, prior to
any intrusive work being undertaken so that UXO mitigation can be arranged as
required.

5.5.3. A copy of the Zetica Bomb Risk map is included in Annex J.
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RISK ASSESSMENT

PRELIMINARY CONCEPTUAL SITE MODEL

The Preliminary Conceptual Site Model (CSM) is based upon the environmental
conditions of the Site as described in the previous sections. The Site will be subject to
soil and ground disturbance as a result of the Proposed Scheme. Therefore, it is
considered appropriate that the CSM is developed to reflect the nature of intrusive
works and a commercial land use scenario.

The assessment follows a risk-based approach; with the potential environmental risk
assessed qualitatively using the ‘source-pathway-receptor’ contaminant linkage
concept introduced in the guidance documents (principally the LCRM 20213) on the
practical implementation of the Environmental Protection Act 19901

Environmental risk can be defined as the combination of the consequence of a
harmful effect and the probability of its occurrence. The existence of a contaminant
linkage is primarily dependant on site usage and environmental conditions. Any risks
identified during a preliminary assessment, such as the ones presented in this
document, are perceived risks based on the information reviewed. The risk categories
presented follow guidance presented in CIRIA C552°. CIRIA C552° defines four levels
of probability and four levels of severity with relation to contaminated land, as
presented in Annex C.

The environmental risk assessment has been carried out by identifying and evaluating
the significance of the following:

potential sources of contamination - including any actual or potentially
contaminating materials and activities, located either on or in the vicinity of the
Site;

potential receptors of contamination - including Site users, adjacent land,
controlled waters; and

potential pathways for contamination migration - the routes or mechanisms by
which contaminants may migrate from the source to the receptor.

POTENTIAL SOURCES OF CONTAMINATION

Table 6-1 provides a summary of the potential sources of contamination that may be
present at the Site, as well as the potential contaminants of concern resulting from
such and their distribution across the Site.
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Table 6-1: Potential Sources of Contamination

Potential Source

Potential Contaminants of
Concern

Application Document Number: 6.3

Likely/Anticipated

Distribution

Onsite

Made Ground

A wide range of contaminants
including heavy metals,
metalloids, organics,
inorganics, hazardous gases
(methane and carbon
dioxide), TPHs, PAHs, VOCs,
SVOCs and asbestos.

Site wide

Marshland and Alluvium
(including peat
deposits)

Ground gases including
methane, carbon dioxide and
hydrogen sulphide.

Site wide

Current and Historical
Dock / Wharf / Jetty
activities

Metals, metalloids, PAHS,
TPHs, solvents, VOCs,
SVOCs and asbestos.

Northern area adjacent
to the River Thames

Historical Manure
Works, Bovril Mills,
Borax Works,
Unspecified Commercial
/ Industrial Land and
Works

A wide range of contaminants
including heavy metals,
metalloids, organics,
inorganics, hazardous gases
(methane, carbon dioxide
and hydrogen sulphide),
TPHs, PAHs, VOCs, SVOCs,
asbestos, pathogens.

Northern and central
area of the Site

Historical Railway
sidings

Hydrocarbons, PAHs, heavy
metals, VOCs, asbestos.

Northeastern area
(landside)

Historical Magazine

UXO.

Northeastern area
(landside)

Historical Sand/Gravel
Pits, Unspecified Pits,
Heaps and Refuse
Heaps

Metals, metalloids, PAHS,
TPHs, VOCs, SVOCs,
asbestos containing
materials, ground gases
(methane, carbon dioxide,
hydrogen sulphide),
pathogens.

Site wide
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Potential Source Potential Contaminants of Likely/Anticipated

Concern Distribution
Historical Fish, guano Ground gases (methane, Northern area of the
and oil works carbon dioxide, hydrogen Site (landside)

sulphide), hydrocarbons,
PAHSs, heavy metals,
asbestos containing
materials, pathogens.

Riverside 1 Metals, metalloids, PAHS, Northern area of the
TPHs, VOCs, SVOCs, Site (landside)
asbestos.

Electrical Energy PCBs, hydrocarbons. Northern and southern

Features areas (landside)

Historical Tanks Hydrocarbons, PAHSs. Northern area of the

Site (landside)

Contaminated River TPHSs, heavy metals, Northern area of the

Channel Deposits / metalloids, PAHs, organics Site (landside)

Licensed Discharge and inorganic compounds,

Consents to the River pathogens.

Thames for Trade
Discharges - Site
Drainage and Historical

Sewage
Fire Fighting Run-off Firefighting agents including | Site wide
(2005) Perfluoroalkyl and
polyfluoroalkyl substances
(PFAS) used in firefighting
foams.
Offsite
Electricity Substations PCBs, hydrocarbons. Surrounding land
Made Ground Ground gases (methane, Surrounding land

carbon dioxide, hydrogen
sulphide), hydrocarbons,
PAHs, VOCs, SVOCs, heavy
metals, metalloids and
asbestos containing
materials.
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Potential Source Potential Contaminants of Likely/Anticipated
Concern Distribution

Surrounding Industrial / | Heavy metals, metalloids, Surrounding land

Commercial activities organics, inorganics,

including Powder hazardous gases (methane,

Magazine, Railway carbon dioxide, hydrogen

Sidings, COMAH Site sulphide), TPHs, PAHSs,

(former agricultural VOCs, SVOCs,

chemical company), agrochemicals, asbestos and

Unspecified Works, pathogens.

Unspecified Depot,
Chimneys, Marshland,
Sewage Works, Tanks.

Offsite Pollution PFOS/PFAS, VOCs, heavy Surrounding land and
Incidents metals (from sewage water

treatment chemicals),
inorganic compounds,

pathogens.
Licensed Emissions of | Asbestos, River Thames
Regulated Substances benzo(b)fluoranthene,
to Controlled Waters naphthalene, arsenic,
from Thames Water cadmium, mercury,
Utilities Ltd phosphorus, organotin
(approximately 264m compounds, phenols,
west) halogenated compounds,

fluorides, benzo(a)pyrene,
zinc, chloroform, chlorides,
Brominated diphenylethers -
penta-, octa- and deca- BDE,
copper, Dichloromethane
(DCM) (Methylene chloride),
fluoranthene, Nonylphenols
and nonylphenol ethoxylates,
octylphenols and octylphenol
ethoxylates, cyanides, nickel,
nitrogen, anthracene, dioxins
and furans, indeno(1,2,3-
cd)pyrene, chromium, di(2-
ethylhexyl)phthalate (DEHP),
lead.
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6.3. POTENTIAL PATHWAYS
6.3.1. Potential Pathways include:

direct/dermal contact, ingestion or inhalation of soil bound contaminants/dust;
inhalation of vapours associated with volatile organic compounds;
inhalation of respirable asbestos fibres;

vertical migration of contaminants into groundwater from overlying soil followed by
lateral migration of groundwater to the wider environment including nearby surface
water features;

migration of hazardous gases through groundwater and pore spaces within soils/
fissures within rocks;

migration of contaminated groundwater through preferential pathways such as utility
service trenches/ducts;

direct/dermal contact with potentially impacted groundwater; and

direct/dermal contact with potentially impacted surface waters of the River Thames
and onsite underground and surface level inland rivers.

6.4. POTENTIAL RECEPTORS

6.4.1. The following are considered to be potential receptors:

Human Health:
— Site users and staff (excluding construction staff);
— construction staff; and

— third party neighbours (commercial, hospitality, residential and members of the
public).
Controlled Waters:

— groundwater within Secondary Undifferentiated Aquifers, Secondary A
Aquifers, and Principal Aquifer; and

— surface water features — River Thames and other surface water features
(considered in Chapter 11: Water Environment and Flood Risk (Volume 1).

Buildings and Services:
— Site users and staff (excluding construction staff);
— construction staff; and

— third party neighbours (commercial, hospitality, residential and members of the
public).

Ecological Receptors:

— Flood plain associated with Marsh Dykes;

— Thames Marshes SSSI; and

— Crossness LNR.
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Preliminary Conceptual Site Model (CSM).

Table 6-2 provides an evaluation of the potential contaminant linkages that are
considered to be plausible on the basis of the information currently available for the
Site and the proposed end use.
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Table 6-2: Plausible Contaminant Linkages

Potential Contaminant Potential Potential Probability | Consequence | Comments / Risk

Sources Pathways Receptors

Onsite

PAHs, TPHs, Dermal contact; Future Site Likely Medium MODERATE/LOW RISK

hydrocarbons, heavy Direct/indirect users; Previous ground investigations have

metals, solvents, ingestion of Third party targeted various parcels of land at the

inorganics, organic contaminants; and | neighbours. Site. Some remediation work has been

matter, VOCs, PCBs, Inhalation of completed however, data gaps exist for

UXO, ground gases, dust/asbestos/ those areas where no ground

asbestos resulting from: | ;14 gases. investigation has been undertaken to
Made Ground date and unknown contamination could
Marshland be present. Elevated concentrations of

metals, metalloids, organics and
asbestos could be present as
previously found.

Dock/wharf activities

Manure works, Bovril
Mills, unspecified
commercial/
industrial land and
works

Gas monitoring completed by WSP in
2017 recorded elevated ground gases
(carbon dioxide and methane) and
classified the two parcels of land to the

Railway sidings west of Norman Road as ‘Characteristic

Magazine Situation 4 (CS4) — Moderate to High
Historical sand/gravel Risk’.
pits, unspecified pits, The commercial nature of the Proposed

Scheme means that future Site users
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Consequence

Application Document Number: 6.3

Comments / Risk

heaps and refuse
heaps

Fish, Guano and Oil
Works

Riverside 1

Electrical energy
features

Historical tanks

Contaminated river
channel deposits/
licensed discharge
consents to the River
Thames for trade
discharges - site
drainage and
historically sewage.

Fire fighting run-off

should be at a reduced risk of direct
exposure from potential contaminants
of concern within the underlying ground
post construction. However, it is likely
that new buildings will require
protection from ground gas and
potentially vapour ingress.

In accordance with the Outline CoCP
(Document Reference 7.4) the full
CoCP(s) will detail how activities such
as surface and silt run-off, covering of
stockpiles to stop contaminated dust/
particulates becoming airborne will be
appropriately managed during the
construction phase and thus mitigate
potential adverse impact to third party
neighbours. Compliance with the
Outline CoCP (Document Reference
7.4) and subsequent full CoCP(s)
should reduce the risk to Low.

Construction
workers and
future

Likely

Minor

MODERATE/LOW RISK

Contaminants of concern including
asbestos have been detected within
near surface soils and could be present
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Potential Contaminant Potential Potential Probability | Consequence | Comments / Risk

Sources Pathways Receptors
maintenance across other areas of the Proposed
workers Scheme that have not been

investigated to date.

During the construction phase, the risk
to construction workers from asbestos
contaminated soils is considered to be
Moderate. Adherence to the Site’s
Construction Design Management
(CDM) and Health & Safety (H&S) rules
including use of appropriate PPE
should mitigate against exposure to
contaminated soils, reducing the risk to
Low.

The risk to future maintenance workers
is considered to be Moderate to Low.
Maintenance work requiring contact
with the subsurface should be
managed accordingly to protect those
carrying out the work.

In accordance with the Outline CoCP
(Document Reference 7.4) the full

CoCP(s) will detail how activities such
as surface and silt run-off, covering of
stockpiles to stop contaminated dust/
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particulates becoming airborne etc will
be appropriately managed during any
future construction.

The risk to third party neighbours is
considered to be Low with the
implementation of the Outline CoCP
(Document Reference 7.4) and
subsequent full CoCP(s).

Direct contact

Permeation of
hydrocarbons

through plastic
pipes

Below ground
structures (e.g.
potable water
supply pipes)
Buried concrete

Likely

Mild

MODERATE/LOW RISK

Organic contamination including
hydrocarbons within the Made Ground
could be located beneath the Site. A
high-water table could allow migration
of contaminants via service trenches.

A new water pipe risk assessment will
likely be required in accordance with
the UK Water Industry Research
(UKWIR) published “Guidance for the
Selection of Water Supply Pipes to be
used in Brownfield Sites” (Ref
10/WM/03/21; the ‘UKWIR Guidance’).

Contaminant concentrations within soils
and groundwater could present
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Comments / Risk

Sources

Pathways

Receptors

aggressive ground conditions for new
subsurface concrete structures.

Root uptake

Plants and
vegetation

Low
Likelihood

Mild

LOW RISK

Contamination present in Made Ground
onsite may be a risk to future planting
and landscaping.

The physical and chemical properties of
Made Ground make it unlikely to be
suitable for reuse in clean cover.

Risk reduced to low if clean certified
topsoil and subsoil is used for new
areas of soft landscaping.

Surface run-off
processes

Windblown
contamination

River Thames

Local water
courses and
drainage

Pond

Likely

Medium

MODERATE RISK

The Proposed Scheme is adjacent to
the River Thames and is therefore at
risk of contaminated surface water
entering this surface water body. Other
surface water features are located
within the Site Boundary.

Previous ground investigations have
identified contaminants of concern
within groundwater though further
detailed quantitative risk assessment
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Potential Contaminant Potential Potential Probability | Consequence | Comments / Risk

Sources Pathways Receptors

considered the risk posed to the River
Thames to be Low from shallow
groundwater. However, not all areas of
the Site have been investigated and
data gaps remain.

The Outline CoCP (Document
Reference 7.4) and subsequent and
full CoCP(s) will include details of how
activities such as surface and silt run-
off, covering of stockpiles to stop
contaminated dust/ particulates
becoming airborne will be appropriately
managed during the construction
phase.

Compliance with the Outline CoCP
(Document Reference 7.4) and
subsequent gull CoCP(s) should
reduce the risk to Low.

Leaching of Superficial Likely Mild MODERATE/LOW RISK
contaminants from | Secondary Previous WSP controlled waters
contaminated soil | Undifferentiated detailed quantitative risk assessment
and vertical Aquifer for central and southern areas of the
migration to (Alluvium);

groundwater.
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Potential Contaminant Potential Potential Probability | Consequence | Comments / Risk

Sources Pathways Receptors
Secondary A Proposed Scheme (Work No. 8)
aquifer reported the following findings:
(Blackheath the Taplow Gravels were found to
Member, be in hydraulic connectivity with the
Lambeth Group, River Thames;
Thanet' the shallow groundwater in the
Formation); Alluvium was found to be largely
Principal Aquifer stagnant, although is influenced by
(Chalk Group); shallow surface drains and the flood
River Thames protection measures along the
Surface water Thames;
features groundwater flow direction was

calculated to be to the
north/northwest within both the
Alluvium and the Taplow Gravel;

elevated concentrations of salt were
identified in shallow groundwater
indicating that there was likely
saline intrusion from the Thames.

The superficial aquifer is less
vulnerable to groundwater pollution but
will still support the vertical and lateral
migration of groundwater where more
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granular soils are present and thus
contaminants. This could impact on the
deeper Thanet Formation and Chalk
aquifers.

Existing and future hard landscaping/
building footprints across the Proposed
Scheme will reduce infiltration of
precipitation before and post
development.

The Outline Drainage Strategy
(Document Reference 7.2) details how
new drainage will capture surface run-
once operational.

A piling risk assessment would be
required to prevent pollution of deeper
groundwater bodies.

Vertical migration
of gas through
unsaturated soil
pore space.

Ingress into
buildings via
service

Onsite and third
party below
ground services
and building
structures.

Low
Likelihood

Medium

MODERATE/LOW RISK

Gas monitoring completed by WSP in
2017 recorded elevated ground gases
(carbon dioxide and methane) and
classified the two parcels of land to the
west of Norman Road as ‘Characteristic
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Comments / Risk

penetrations, floor
construction and
cracks, wall
cavities. Resulting
in accumulation in
enclosed spaces
within buildings.
Migration via
preferential
pathways such as
below ground
service trenches.

Situation 4 (CS4) — Moderate to High
Risk’.

Accumulation of hazardous gases in
confined spaces may increase the risk
of explosion from methane and
asphyxiation by carbon dioxide under
extreme weather conditions such as
low and falling atmospheric pressure.

Offsite (within the Study A

rea)

PAHSs, TPHs,
hydrocarbons, heavy
metals, solvents,
inorganics, organic
matter, VOCs, PCBs,
ground gases, asbestos
resulting from:

Electricity
substations;

Made Ground;

Surface run-off
processes.

Vertical and lateral
migration of gases
and vapours
through
unsaturated soil
pore space.

Migration of gases,
vapours and

Site users

Third party
neighbours
Maintenance
and construction
workers
Buildings/
structures

Controlled
Waters

Low
Likelihood

Medium

MODERATE/LOW RISK

Nearby industrial land use may act as a
source of a broad range of
contaminants.

The superficial and bedrock aquifers
would facilitate the vertical and lateral
migration of hazardous gases, vapours
and impacted groundwater to within the
boundary of the Proposed Scheme.
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Probability

Consequence | Comments / Risk

Sources

Surrounding
industrial/
commercial activities
including powder
magazine, railway
sidings, COMAH site
(former agricultural
chemical company),
unspecified works,
unspecified depot,
chimneys, marshland,
sewage works, tanks,
electricity
substations;

Offsite pollution
incidents; and

Licensed emissions
of regulated
substances to
controlled waters
from Thames Water
Utilities Ltd (264m
west).

Pathways

groundwater via
preferential
pathways such as
below ground
service trenches.

Migration of gases
and vapours within
impacted
groundwater with
subsequent
volatilisation,
inhalation and
ingress into
enclosed built
structures.

Lateral migration
of contaminants
within impacted
groundwater with
subsequent direct
contact and root
uptake.

Receptors

Plants and
vegetation
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CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of the desk-based assessment, WSP makes the following
conclusions and recommendations in the context of the Proposed Scheme.

CONCLUSIONS

The earliest available historical maps from the 1860s indicate that the Site comprised
areas of marshland. Thereafter the maps show in the:

1880s - some development of the Site occurred including a manure works and
gunpowder store;

Late 1880s - the manure works had been replaced by Belvedere Mills and the
Thames Fish, Guano and Oil works was located to the west of the Mills;

1900s - A borax mill replaced Belvedere Mills by the 1900s and allotment gardens
were located to the south of the mill;

1940s-1950s - extensive redevelopment including the introduction of unspecified
works, sand/gravel pits, electricity pylons, drainage and a pontoon with two jetties
(which reflected a similar arrangement to the Middleton Jetty);

2000s - closure of the borax mill, infilling/levelling of the sand/gravel pits, erection
of depots and a tank within the north, an electricity substation, and unspecified
works in the south; and

2008 - construction of Riverside 1, including Middleton Jetty, commenced and the
former works within the Creekside/Gannon land had been demolished.

The surrounding land has remained commercial and industrial in use.

Previous ground investigation has targeted various parcels of land within the Site.
Some remediation work has been completed; however, data gaps exist for those
areas where no ground investigation has been undertaken to date and unknown
contamination could be present. Elevated concentrations of metals, metalloids,
organics and asbestos could be present as previously found.

Superficial deposits at the Site consist of the Alluvium (Secondary Undifferentiated
Aquifer) and Tidal River Deposits (unproductive strata). The bedrock is formed by the
London Clay Formation (unproductive strata), Blackheath Member of the Harwich
Formation, Lambeth Group and Thanet Formation (Secondary A Aquifers) that in turn
overly the Upper Chalk (Principal Aquifer). Made/Infilled Ground is known to be
present across parts of the Proposed Scheme that could potentially contain a broad
range of contaminants.
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Historical borehole data indicates that much of the Site is likely to be underlain by
cohesive Alluvium up to 10.50m bgl, which then becomes granular. Deposits of peat
were recorded within the cohesive Alluvium. Granular deposits will be relatively more
permeable than the cohesive Alluvium. Therefore, appropriate measures must be
undertaken to minimise groundwater pollution and protect the underlying bedrock
aquifers. The current risk to controlled waters is Moderate/Low Risk.

Contaminants of concern including asbestos have been identified within soils within
the boundary of the Proposed Scheme. It is expected that construction and
maintenance workers will follow the CDM/H&S procedures to protect them from
exposure to contaminated ground and the risk is therefore reduced from Moderate to
Low.

End users of the Proposed Scheme are considered to be at a Moderate to Low Risk
of exposure to potentially contaminated ground. Future hardstanding and building
footprints will provide a physical barrier to direct exposure; however, the gas regime
for part of the Proposed Scheme has been characterised as CS4 ‘Moderate to High
Risk’ from ground gas.

There is a Low to Moderate Risk of exposure to potential contaminants related to
industrial/commercial activities to current Site users and third party neighbours during
redevelopment works due to the potential release of wind-borne contaminants,
surface run-off and mud tracked on to local roads. The risk reduces to Low with the
implementation of the Outline CoCP (Document Reference 7.4) and subsequent full
CoCP(s).

Additionally, the potential for contamination to migrate offsite to the surrounding
surface water features will increase and will require appropriate environmental
management. The River Thames must be protected from environmental pollution
incidents that could occur if future construction activity is not appropriately managed.
The risk is considered Low with the implementation of the Outline CoCP (Document
Reference 7.4), and subsequent full CoCP(s). The Outline Drainage Strategy
(Document Reference 7.2) details how new drainage will capture surface run-off
once operational.

The risk to future buildings and structures is Moderate to Low Risk and underlying
soils should be analysed to support an aggressive ground conditions assessment.

The risk to future areas of soft landscaping is considered Low Risk as a suitable
growing medium (certified clean topsoil/subsoil) should be imported for use in the
Proposed Scheme.

The preliminary UXO risk is indicated to be ‘High’. As the Site is within a ‘High’ risk
area from UXO, a detailed UXO assessment will be undertaken in accordance with
CIRIA guidelines?®, prior to the ground investigation. The detailed UXO assessment
would provide a comprehensive, in-depth desk study to determine the risk level of
potentially encountering UXO thereafter informing the proposed construction and
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allowing selection of the appropriate mitigation for the Proposed Scheme. The
requirement for a detailed UXO assessment is included in the Outline CoCP
(Document Reference 7.4).

RECOMMENDATIONS

On the basis of this Phase 1 PRA it is recommended that a ground investigation is
undertaken prior to construction to allow the assessment of identified plausible
contaminant linkages for an updated contaminated land assessment compliant with
LCRM3. The ground investigation will include targeting the gaps in information
identified above, reassessing areas that have been previously investigated where
necessary and determining if remedial measures may be required.

The ground investigation should be compliant with current UK guidance e.g.
BS10175*. The results of the ground investigation would be interpreted and
assessed within a Generic Quantitative Risk Assessment (GQRA) to allow the
assessment of identified plausible contaminant linkages and if remedial measures
may be required. Geotechnical testing could also be undertaken to inform foundation
design for potential future redevelopment. It is recommended that the ground
investigation is designed based on the following technical objectives:

characterisation of the ground and groundwater conditions underlying the Site;
soil and groundwater sampling for contamination and geotechnical testing;
groundwater and gas monitoring and sampling across the Site;
provision of a GQRA to assess risks to human health and controlled waters; and
an assessment of potential foundation design and geotechnical constraints.
Th ground investigation would be undertaken prior to the construction phase as
secured by DCO requirement within the Draft DCO (Document Reference 3.1) and
set out in the Outline CoCP (Document Reference 7.4). As shown in Figure 17-3:
Connections between the Ground Conditions and Soils Mitigation Tasks and
Design (Volume 1), this is likely to be led by geotechnical requirements but would

include geo-environmental sampling of terrestrial soils, marine sediments,
groundwater and surface water.
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