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GENERAL REPORT LIMITATIONS

BEK Enviro Limited (BEK) has prepared this report for the sole use of the client, showing reasonable skill and care, for the
intended purposes as stated in the agreement under which this work was completed. The report may not be relied upon by
any other party without the express agreement of the client and BEK. No other warranty, expressed or implied, is made as to
the professional advice included in this report.

Where any data supplied by the client or from other sources have been used, it has been assumed that the information is
correct. No responsibility can be accepted by BEK for inaccuracies in the data supplied by any other party. The conclusions
and recommendations in this report are based on the assumption that all relevant information has been supplied by those
bodies from whom it was requested.

No part of this report may be copied or duplicated without the express permission of BEK and the party for whom it was
prepared. Where field investigations have been carried out, these have been restricted to a level of detail required to achieve
the stated objectives of the work.

Unless explicitly agreed otherwise, in writing, this report has been prepared under BEK’s limited standard Terms and
Conditions as included within our proposal to the Client.

The report needs to be considered in the light of the BEK proposal and associated limitations of scope. The report needs to be
read in full and isolated sections cannot be used without full reference to other elements of the report and any previous works
referenced within the report.
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1.

1.1

1.1.1

1.1.2

1.2

1.2.1

1.3

1.3.1

1.3.2

INTRODUCTION

Appointment

BEK Enviro (BEK) has been commissioned by Olleco Convert to carry out a site
investigation at an area of derelict land located off Hindmans Way, Dagenham,
London (hereafter referred to as ‘the site’) to assess the ground conditions with
respect to potential risks associated with contamination and ground gas and
provide recommendations for foundation design site considering the
development proposals. The site is located within the Stolthaven Dagenham site.

The site location and layout are presented on BEK Drawing No 22137-1 and BEK
Drawing No 22137-2, respectively. Copies of these drawings are presented in
Appendix E.

Background

The site is part of a larger site which has been subject to site investigation and
contamination assessment previously by SLR Consulting (SLR) and URS
Infrastructure & Environment UK Limited (URS) and the following reports have
been reviewed:

SLR - Phase 2 Environmental Site Assessment - Factual Report for Stolthaven
Dagenham Ltd - April 2013 (SLR Ref: 402.04310.00002)

SLR - Phase 2 Environmental Site Assessment - Generic Quantitative Risk
Assessment Stolthaven Dagenham Ltd - April 2013 (SLR Ref: 402.04310.00002)

URS - Maskell Site, Dagenham Detailed Quantitative Risk Assessment for Controlled
Water - March 2014 (Ref: 47069381 / LORP0O001)

BACTEC - Explosive Ordnance Threat Assessment — Maskell Site, Dagenham —
January 2013 (Ref: 4113TA)

Proposed Development

It is proposed to construct a large warehouse type building with machinery and
loadings bays under a canopy to the west. There will be a row of 11 processing
tanks to the south of the new build.

The proposed development is illustrated on the ‘Landscape Proposals Plan’ shown
on TMA Drawing No 230336-TMA-XX-XX-DR-L-3000, dated August 2023, a copy of
which is presented in Appendix E. An extract of the drawing is presented as Figure
1 below:
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1.4.1

1.4.2

1.5

151

1.5.2

Figure 1: Proposed Site Layout
Objective & Scope of Work

The site investigation was undertaken by BEK during November 2022 in accordance
with background information presented in previous reports and the proposed
development

This report has been prepared to provide a summary of the site details and ground
conditions to inform a quantitative assessment of the potential contamination
sources identified within the SLR reports.

Limitations

The conclusions and recommendations presented in this report are the result of
our professional interpretation of the information currently available. BEK reserve
the right to amend the conclusions and recommendations if further information
becomes available.

However, it should be noted that much of the information has been derived from
reports written by others and BEK takes no responsibility for the accuracy of that
information. Notwithstanding the above, the reports reviewed have all been
written by professional environmental consultants with a duty of care to provide
relevant and accurate information.
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1.54

The comments given in this report and the opinions expressed are based on review
of reports provided to BEK, ground conditions encountered during site works and
the results of tests made in the field and in the laboratory. However, there may be
conditions pertaining to the site that have not been disclosed by the investigations
and therefore could not be taken into account.

The assessment/investigation of the presence of invasive plant species is outside
the remit of this assessment.
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2.

2.0.1

2.1

2.1.1

2.1.2

2.1.3

2.2

2.2.1

2.2.2

BACKGROUND INFORMATION

This section provides an overview of the findings and recommendations presented
in previous SLR reports, relative to the current site.

Site Location & History

The site is located on the northern bank of the River Thames, approximately 20 km
east of central London. The approximate national grid reference for the site is
548680, 182227. The site covers an area of approximately 20,000 m? and is located
to the east of Hindmans Way and to the west of Stolt’s Dagenham Terminal.

The site comprises a disused and unoccupied section of land with a perimeter earth
bund on its western side.

Site History

The first development identified on site is a Sports Ground in the 1940s, possibly
associated with the adjacent works to the east. The works (later identified as
Chemical Works) also extended onto the eastern edge of the site with several
buildings and tanks present on this section of the site during the 1960s and 1970s.
Most of the site is mapped as unoccupied throughout the 1970s and 1990s with
only the adjacent works extending onto the eastern section of the site. Aerial
photographs show a scrap yard in the south-western corner of the site in 1999 and
up to at least 2002. Anecdotal information indicates that the scrap yard was
operated illegally and ultimately closed down by the authorities around
2003/2004. In 2005 and 2006 tipping and land raising is evident across all of the
site. Further filling and/or stockpiling of materials is also shown in 2010 extending
onto the south-eastern corner of the site from Hales Waste.

Environmental Setting

Geology

The British Geological Survey (BGS) 1:50,000 Sheet 257 for Romford indicates that
made ground and natural superficial drift deposits are present beneath the site.
The natural drift deposits comprise Alluvium and Thames Gravel (RTG) and are
shown to be overlain by made ground.

According to the BGS the site is underlain by the solid geology of ‘Thanet Sand
Formation’ and ‘Upper Chalk’.
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Hydrogeology
2.2.3 The Upper Chalk is a Principal Aquifer, whereas the Thanet Sands and RTG are

2.2.4

2.2.5

2.3

2.3.1

2.3.2

2.33

2.3.4

classified as Secondary A aquifers. However, all are in hydraulic continuity so
behave as a single aquifer.

The site is not located in a groundwater Source Protection Zone.

Hydrology

There are two small areas of surface water on the site. The River Thames is located
approximately 230 m south of the site.

SLR Site Investigation Information

This section provides an overview of previous site investigation information
presented in previous SLR reports, relative to the current site.

Exploratory Locations

Previous site investigation locations relevant to the current site are highlighted on
Figure 2 below:

H TP10BA

BHI06 | !
14} |

TBHI0EA | |

= o I
TP108 II.' |

Figure 2: Previous SI Locations within Current Planning Boundary (orange shading)

The investigation took place in March 2013 and it can be seen from Figure 2 that
there are nine locations within the current planning boundary. The area of the site
relative to this assessment herein is referred to as ‘Maskell North” in the SLR
reports.

Boreholes BH203, BH205, BH311 and BH312 were drilled using a cable and
percussion borehole rig to a maximum depth of 15.80 m and monitoring wells were
installed in each one. Boreholes BH307, BH308 and BH309 were drilled using a
windowless sampler borehole rig to a maximum depth of 2.7 m. Trial Pits TP108
and TP108A were excavated using a JCB 3CX to a maximum depth of 2.4 m.
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2.3.5

2.3.6

2.3.7

2.3.8

2.39

2.3.10

2.3.11

Summary of Ground Conditions

Made ground was encountered at the surface of each exploratory locations to a
maximum depth of 4.3 m. The windowless sample boreholes and the trial pits did
not encounter the base of the made ground, indicating that the minimum depth of
made ground encountered was in excess of 1.6 m. The made ground is variable but
generally described as black, clayey fine to coarse sand with fine to coarse angular
gravel with various inclusions of brick, concrete, ash etc.).

Underlying the made ground, the deeper boreholes encountered organic clay at
thicknesses ranging between 3.5 to 4.8 m. Boreholes BH311 and BH312 terminated
in the clay. A layer of peat was encountered beneath the clay in Boreholes BH203
and BH205 at a thickness of 1.8 m and 2.5 m, respectively. Sand was encountered
beneath the peat, over a thick layer of sand and gravels. Sand was encountered
beneath the sand and gravels at the base of both boreholes.

The previous site investigation logs are included within Appendix B.

Summary of Contamination Assessment

Based on the former land uses, chemical testing was performed on selected soil
samples for a wide range of contaminants including speciated polynuclear
aromatic hydrocarbons (16 EPA PAHs), total petroleum hydrocarbons (TPH), BTEX
compounds, heavy metals, asbestos, polychlorinated biphenyl, total organic
carbon (TOC), pH, natural moisture content, total sulphate and monohydric
phenol. Of the samples tested by SLR, 18 are from seven within the current site
boundary.

When compared against the commercial assessment criteria, the chemical test
results analysed were all lower than the screening criteria indicating an absence of
significant risk from these potential contaminants. Notwithstanding, asbestos was
detected in 10 of the 14 samples tested. Quantification analyses on two of the soil
samples indicate an asbestos content below or at the laboratory detection limit
(0.001%).

Contaminated groundwater was present in the made ground and superficial
deposits and requires further evaluation. Non-aqueous phase liquids were not
encountered, the contamination was considered to be dissolved within the water
matrix.

Recommendations

Recommendations presented at within the SLR report include a programme of gas
monitoring and a further controlled waters risk assessment.
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2.4

2.4.1

2.4.2

2.4.3

2.4.4

2.5

251

2.5.2

URS Controlled Waters Risk Assessment

Given that the soil results from the SLR investigation were not assessed against the
controlled water screening criteria (GAC), URS considered it prudent to revisit the
SLR generic assessment to reassess the potential risk to controlled water receptors
from both the soil and groundwater beneath the site. The results of this screening
indicated that copper, lead, zinc and polycyclic aromatic hydrocarbons (PAHs) were
detected above the GAC in the Made Ground and vinyl chloride and 1,1-
dichloroethane were detected above the GAC in groundwater. URS therefore
further assessed these compounds in a controlled water DQRA.

The results of the URS DQRA indicated that copper and zinc were simulated to pose
a theoretical risk to surface water quality at Dagenham Breach, the nearest
controlled water receptor to the site. The model simulated that it would take
between 100 and 1,000 years for these metals to reach the Breach, with steady
state concentrations of both metals only being reached after 1,000 years. In the
absence of data on the concentrations of these metals in groundwater on-site, URS
considered these risks to be theoretical and unlikely to be realised due to the over-
prediction of metal mobility within the model and that no dilution of the
compounds was considered in the within Dagenham Breach.

No risks were simulated to the surface water quality of Dagenham Breach from
compounds detected in groundwater with the Made Ground below the site. With
respect to 1,1-Dichloroethane and vinyl chloride the results of the risk assessment
were supported by groundwater quality within the Made Ground on the down-
gradient northern and eastern boundaries where neither compound was detected
above method detection limit. URS recognised that both 1,1-dichloroethane and
vinyl chloride were detected above GAC in groundwater in the underlying River
Terrace Gravels. However due to lack of information on hydraulic conductivity,
groundwater flow, hydraulic gradient and organic carbon value a risk assessment
was not completed.

It was further noted that exceedances were reported only on Maskell South (off-
site) and were not detected in the monitoring well closer to the receptor. URS
considered that the potential risks posed by 1,1-dichloroethane and vinyl chloride
to be dependent on the EA view on the resource value of the aquifer locally, and
the rate and direction of migration of these contaminants in relation to attenuation
processes (primarily biodegradation).

BEK Comments
BEK considers the SLR reports to be concise and well written and generally the
assessment conforms with current guidance on the assessment of potential risks

associated with contamination.

There is no gas monitoring or gas risk assessment available.
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2.5.3

254

2.55

2.5.6

2.5.7

The contamination assessment by SLR has identified potential pollutant linkages
with respect to human health via gas/vapour inhalation, risks to surface water
features and risks to water pipes and has recommended further site investigation
assessment to quantify these risks further. Further assessment is also required to
inform waste classification of the soils.

There is very limited information on the deeper ground conditions at the site (only
four of the locations extend below the made ground and only two of which extend
below 4.7 m). In addition, Figure 3 below shows the approximate outline of the
proposed new build on site, it can be seen that only the two shallow trial pits are
present within this location.

and Approximate Outline of Proposed New Building (purple outline)

BEK recommends further site investigation to provide a full geo-environmental
assessment for the site, addressing the potential risks from contamination to
human health (principally from ground gas and vapours) and to provide
information on deeper ground conditions as will be required by the piling
contractors to inform pile specification. The locations should target the footprint
of the proposed new warehouse building, as well as other locations on site.
Gas/groundwater monitoring wells should be installed in selected boreholes

Given the significant depths of made ground encountered across the site, BEK
recommends a gas monitoring programme, followed by a Gas Risk Assessment.
The assessment of risks from ground gas should follow the standard presented in
‘Code of Practice for the Design of Protective Measures for Methane and Carbon
Dioxide Ground Gases for New Buildings’ (BS8485:2015+A1:2019).

BEK is in broad agreement with the controlled waters assessment completed by
URS. Risks from heavy metals are likely to be theoretical and unlikely to be realised
due to the over-prediction of metal mobility within the URS model and considering
that no dilution of the compounds was considered in the within Dagenham Breach.
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2.5.8

BEK acknowledges that URS have discerned that the potential risks posed by 1,1-
dichloroethane and vinyl chloride should be dependent on the EA view on the
resource value of the aquifer locally/the rate and direction of migration of these
contaminants in relation to attenuation processes. However, the exceedances of
these compounds were reported only on Maskell South (off-site) and were not
detected on site (Maskell north) or in the monitoring well closer to the receptor.
Therefore, BEK considers risks to controlled waters from the proposed
development to be low/negligible and are not considered further.
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3. SITE INVESTIGATION

3.1 General

3.1.1 This section provides a summary of the site investigation works undertaken by BEK
during November 2022.

3.1.2 The site investigation has been designed to provide indicative information for the
ground conditions at the site, specifically within the footprint of the proposed new
build, to provide a quantitative assessment of potential risks associated with
contamination and ground gas and to provide recommendations with respect to
foundation design.

3.1.3 All exploration locations were set out by the site engineer to provide indicative
information across the full footprint of the site considering the development
proposals. The exploratory locations are illustrated on BEK Drawing No 22137-3
presented in Appendix E.

3.1.4 Considering the risks from UXO, all site investigation works were supervised by a
UXO engineer from SafelLane to ensure safe excavations/drilling works.

3.2 Cable and Percussive Boreholes

3.2.1 Eight boreholes (BH1 to BH8) were drilled using a cable and percussive borehole
rig to a maximum depth of 20.45 m. Borehole locations were set out by the site
engineer in order to establish representative conditions at the site. In-situ testing
(SPTs) were carried out in each of the boreholes.

3.2.2 Gas monitoring probes were installed in Boreholes BH1 and BHS.

3.2.3 Representative samples were recovered for chemical and geotechnical testing.

3.2.4 The ground conditions were recorded by an engineer from BEK and copies of the
borehole records are presented in Appendix A.

33 Window Sample Boreholes

3.3.1 Three window sample boreholes (WS1 to WS3) were drilled using a window sample
borehole rig to a maximum depth of 4.45 m. Borehole locations were set out by
the site engineer in order to establish representative conditions at the site. In-situ
testing (SPTs) were carried out in each of the boreholes.

3.3.2 A gas monitoring probe was installed in Borehole WS2.

3.33 The ground conditions were recorded by an engineer from BEK and copies of the

Borehole records are presented in Appendix A.
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34.1

3.4.2

3.4.3

344

3.5

351

Laboratory Testing

Soil Chemical Testing

Chemical laboratory testing was undertaken by the UKAS accredited laboratory of
Envirolab. All testing was undertaken to MCERTS standard (where available). The
following samples were submitted for chemical analysis:

e Ten samples were tested for the standard BEK soil suite which includes:
Arsenic (Total), Cadmium (Total), Copper (Total), Lead (Total), Nickel (Total),
Zinc (Total), Chromium (Total), Selenium (Total), Mercury (Total), Boron
(Soluble), Hexavalent Chromium, Cyanide (Total), pH, 16 EPA Poly-Aromatic
Hydrocarbons (PAH), Speciated Total Petroleum Hydrocarbons (TPH-CWG),
Total Phenols, Sulphate (acid soluble), Sulphate 2:1 extract and Soil Organic
Matter.?

e Ten samples were subjected to Asbestos ID testing.
e Four samples were subjected to Waste Acceptance Criteria (WAC) testing
Copies of the chemical test results are presented in Appendix C.

Geotechnical Testing

Following a review of ground conditions, natural clay samples were submitted to
the UKAS accredited laboratory of Murray Rix for geotechnical testing:

e Three bulk samples were and were tested for Plasticity Index and Moisture
Content

e One core sample was subjected to Triaxial testing.

Copies of the geotechnical test results are presented in Appendix D.
Ground Conditions

Made Ground

Made ground was identified at the surface of each exploratory location to a
maximum depth of 4.45 m. The made ground can generally be described as
black/grey/brown fine to coarse sand and fine to coarse angular gravel with brick
and ash’. This strata was encountered at the surface of all locations to a maximum
depth of 4.45 m and was often clayey and included various deleterious elements
including concrete and tarmacadam. Wood and plastic were encountered in
Borehole BH6
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3.5.2

3.5.3

3.54

3.55

3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

3.5.11

Tarmacadam was encountered beneath the surface made ground types described
above in Boreholes BH2, BH5 and BH6. Tarmacadam gravels were also noted in
BH6. ‘Brown Clay with brick” was encountered beneath the tarmacadam in
Borehole BH2 at 1.2 to 4.3 m with a 0.5 m layer of ‘Peaty Relic Topsoil’ at 2.5 to 3
m.

Concrete/tarmacadam boulders were encountered beneath the surface made
ground in Borehole BH4, over a layer of ‘Brown fine to medium coarse angular
gravel’. ‘Black fine to medium coarse sand with much black wood was encountered
beneath the tarmacadam in Borehole BH5

Black clay with tarmacadam was encountered beneath the surface made ground
in Borehole BH7

Superficial Strata

The superficial strata was encountered beneath the made ground in all of the cable
and percussive boreholes.

Clay was encountered beneath the made ground in all locations and can generally
be described as brown/grey clay and was silty in a number of locations. A thick
layer of peat was encountered underlying the clay in all locations with the
exception of Borehole BH6 where grey very peaty clay was encountered.

Sandy/silty clay was encountered beneath the peat in Boreholes BH1 and BH4.
Green sand was encountered beneath the peat in Borehole BH2 and at the base of
Borehole BH7. Clayey sand was encountered beneath the peat in borehole BH8

A thick layer of ‘brown medium coarse sand and fine to medium coarse
subrounded gravel’ was encountered in each location to the base, with the
exception of Boreholes BH7 and BH4 where the sand and gravels were underlain

by a layer of sand.

Bedrock was not encountered during the site investigation works. All boreholes
were recorded as dry during drilling.

The exploratory logs are presented in Appendix A.

Visual/Olfactory Evidence

Olfactory evidence for the presence of contamination was encountered in the
following locations:
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3.6

3.6.1

3.6.2

3.6.3

3.6.4

Location Depth Strata - Comments
WS1 3.2-36 Slight Hydrocarbon Odour
BH5 2.2-35 Slight Hydrocarbon Odour
BH7 2.2-35 Slight Hydrocarbon Odour
BHS8 2.0-3.2 Slight Hydrocarbon Odour

Table 1: Olfactory Evidence for Contamination
Environmental Monitoring

Whilst on site, and engineer from BEK located two boreholes from previous site
investigation works (BH203 and BH205). Gas and groundwater monitoring probes
were present within both the boreholes. BH203 was submerged with water,
therefore it was not possible to monitor. It was possible to carry out gas monitoring
at BH203, although a groundwater depth check was not undertaken due to issues
with removing the bung.

Groundwater levels have been monitored in the BEK boreholes on one occasion to
date and the results to date are summarised in the Table 2:

Borehole Location Recorded Water Level (m bgl) [ Well Depth (m bgl)
BH1 Unable to locate
BHS8 4.6 11.9
WS2 1.8 2.55
BH203 Flooded

Table 2: Summary of Water Levels in Boreholes (to date)

It can be seen from the above table that groundwater was present in the boreholes
at the site. Based on the available information, the water encountered in the
boreholes is considered to represent perched water within the made ground. Note
that seasonal variations in water levels cannot be accounted for over the short
monitoring period. Laterally continuous perched water is not considered to be
present.

The boreholes have been monitored for ground gas on one occasion to date and a
summary of the gas monitoring results (steady flows) are presented in Table 3:

Concentrations (% v/v) Maximum Flow
Location ..
Carbon Dioxide | Methane Oxygen Rate (I/hr)

BH1 Unable to Locate

BH8 0.0 0.0 20.2 0

WS2 0.0 0.0 2.70 0
BH203 12.3 5.7 0.4 0
BH205 Borehole Flooded

Table 3: Summary of Gas Monitoring Data
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3.6.5

3.6.6

It can be seen from the above table that there are no flow rates recorded, however
concentrations of methane and carbon dioxide can be seen to be in some cases an
order of magnitude above the ‘typical maximum’ from the ‘old” monitoring
borehole, whilst there are no methane or carbon dioxide concentration from the
BEK boreholes (although the engineer was unable to locate BH1 on this occasion.

It should be noted that the gas monitoring program is incomplete, a full Gas Risk
Assessment will be prepared as a separate report.
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4.

4.1

4.1.1

4.2

42.1

4.2.2

4.2.3

4.2.4

QUANTITATIVE RISK ASSESSMENT

Potentially Significant Pollutant Linkages

Potentially significant pollutant linkages identified within the SLR reports include:

(i) Human Health - risks associated with contamination in the made ground
and/or natural strata: via direct contact, ingestion of contaminated soils or
via inhalation (asbestos and/or vapours)

(i) Human Health - risks associated with indoor inhalation of vapours/ground
gas

(iii) Controlled Waters — risks associated with contamination in the made
ground and/or natural strata affecting water quality in the superficial and
bedrock Secondary A Aquifers, as well as close by surface waters (River
Thames).

(iv) Property (including services, concrete and flora) - risks associated
contamination affecting concrete and service pipes.

(V) Property - risks associated with potentially explosive vapours/ground gas
entering buildings.

Risk Assessment: Human Health Risks from Exposure to Contaminated Soil

The risks to human health have been assessed by inspection of shallow soils for the
presence of elevated contaminants based on the expected contaminant findings
detailed in the conceptual model and completion of a quantitative risk assessment.

The soil contamination concentrations have initially been compared to a range of
generic assessment criteria.  These include the use of the Land Quality
Management and Chartered Institute of Environmental Health assessment criteria
(S4ULs), Category 4 Screening Levels (C4SLs) and the Contaminated Land:
Applications in Real Environments assessment criteria (CL:AIRE).

These assessment criteria have been derived using the CLEA model and fully
justified input parameters to be protective of risks to human health considering a
commercial end use. The initial assessment assumes a soil organic matter (SOM)
of 2.5%, based on the SOM of the samples tested.

The following table summarises the chemical test results for the samples tested
and lists the relevant assessment criteria and the samples with a concentration in
excess of the assessment criteria. Note that only determinands with a
concentration above the laboratory limit of detection are presented in the table
below:
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Range of Assessment
Determinand Concentrations Criteria Samples Fail
(mg/kg) (mg/kg)
Arsenic 3-12 640! -
Boron (water soluble) 1.3-8.2 240000*

Cadmium 0.8-2.2 190! -
Copper 34 -1750 68000* -
Chromium 23-124 8600 -
Lead 67-732 60007 -
Mercury 0.76 - 2.82 1100 -
Nickel 19-30 980* ---
Zinc 57 -900 730000* ---
Acenaphthene <0.01-1.53 97000? -
Acenaphthylene <0.01-0.20 97000? -
Anthracene <0.02 - 0.86 540000! ---
Benzo(a)anthracene 0.07-2.22 170! -
Benzo(a)pyrene 0.07-2.27 35! -
Benzo(b)fluoranthene 0.08-2.23 441 -
Benzo(ghi)perylene <0.05-1.56 4000? -
Benzo(k)fluoranthene <0.07 -0.77 1200 -
Chrysene 0.09-2.2 350! -
Dibenzo(ah)anthracene <0.04-0.31 3.6¢ -
Fluoranthene 0.19-6.08 23000? —
Fluorene <0.01-0.95 68000 -
Indeno(123-cd)pyrene 0.04-1.72 510! -
Naphthalene <0.03-0.61 460! -
Phenanthrene 0.09-2.96 22000? —
Pyrene 0.17-4.79 54000
Aliphatic Hydrocarbons C5-C6 <0.01-0.02 5900 -—-
Aliphatic Hydrocarbons C6-C8 <0.01-0.42 17000 -—-
Aliphatic Hydrocarbons C8-C10 <1-35 4800? -
Aliphatic Hydrocarbons C10-C12 <1-40 23000 -
Aliphatic Hydrocarbons C12-C16 <1-124 82000 -
Aliphatic Hydrocarbons C16-C21 3-279 1700000** -
Aliphatic Hydrocarbons C21-C35 17 - 1830 1700000** -
Aromatic Hydrocarbons C7-C8 <0.01-0.05 110000? -
Aromatic Hydrocarbons C8-C10 <2-100 8100*! -
Aromatic Hydrocarbons C10-C12 1-86 28000! -
Aromatic Hydrocarbons C12-C16 3-173 37000 -
Aromatic Hydrocarbons C16-C21 15-261 28000! -
Aromatic Hydrocarbons C21-C35 36 - 238 28000! -—-
BTEX - Toluene <0.01-0.05 110000? -
BTEX - Ethyl Benzene <0.01-0.09 13000 -
BTEX - m & p Xylene <0.01-0.56 28000!
BTEX - o Xylene <0.01-0.77 15000 -

Asbestos ID

4 out of 10 samples tested

BH2 (1.5 m), BH3 (1 m),
BH5 (3 m), BH7 (2.2 m)

Table 4: Summary of Contamination Assessment

Notes from Table
CIEH/LQM Derived Assessment Criteria (S4ULs based on 1% SOM)

1
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4.2.5

4.2.6

4.2.7

4.2.8

429

4.2.10

4.2.11

4.2.12

It can be seen from the above table that there are no elevated contaminants of
concern above the commercial assessment criteria within any of the sampled
tested.

However, four samples tested proved positive for the presence of asbestos.

Further Assessment - Asbestos

To further assess potential risks associated with asbestos BEK instructed the
laboratory to carry out the asbestos quantification testing on the soil sample which
proved positive with respect to the presence of asbestos. The results for the
quantification test is presented in Table 4:

Locz‘:lg:r,alzaepth Asbestos Type/Matrix Description gii?: '(f,'/fitl;;?)
BH2 (1.5 m) 0.001
BH3 (1 m) Chrysotile - loose fibres
BH7 (2.2 m) <0.001
BH5 (3 m) Amosite - loose fibres

Table 4: Summary of Asbestos Quantification Testing in Positive Sample

The SLR investigation encountered positive asbestos results in 10 of the 14 samples
tested. Quantification analyses was undertaken on two of the soil sample and
indicate an asbestos content below or at the laboratory detection limit (0.001 %).

The asbestos encountered within a total of 14 locations was identified at ‘trace’
concentrations. In accordance with HSG248 if asbestos [fibres] are identified at the
limit of detection this is taken to be the equivalent of ‘trace’ asbestos for bulk
materials. In addition, work with soils containing asbestos concentrations of
<0.001% are not considered to fall under CAR-SOIL given that the concentration of
asbestos encountered are at trace.

Notwithstanding, further consideration should be given to the concentration of
asbestos fibres encountered at 0.001% (i.e marginally above <0.001% and not
considered trace).

To further assess the potential issues with the asbestos present, site specific
information (ie type, concentration and end use) were input into the ‘Joint Industry
and Working Group’ (JIWG) risk scoring algorithm for work categories. Where
parameters where unknown, the most conservative data was input into the
algorithm.

Based on the testing carried out work with the soils where asbestos has been
encountered at 0.001% should as a minimum be regarded as non-notifiable non-
licensed works (low intensity work).
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4.2.13

4.2.14

4.3

43.1

4.3.2

4.4

441

4.4.2

443

4.5

45.1

It would be prudent to carry out all sub-surface ground works in accordance with
an Asbestos Management Plan given the observed positive concentrations of
asbestos, the significant quantities of made ground encountered at the site and its
inherent variability.

Specific mitigation measures will be required within soft landscaping areas to
mitigate the risks to end users associated with the potential presence of asbestos
in the shallow soils at the site.

Risk Assessment: Human Health Risks from Exposure to Hazardous Gases

Based on the ground conditions encountered at the site and the one gas
monitoring visit, there are potential risks from ground gas at the site.

A separate Ground Gas Risk Assessment will be prepared upon completion of the
current gas monitoring programme.

Risk Assessment: Controlled Waters

Potential risks to the quality of surface water and groundwater have been
identified in the ground conceptual model.

Risks are associated with contamination in the made ground and/or natural strata
affecting the quality of perched water and surface waters in the vicinity of the site.
Risks are also associated with dissolution of contamination into perched
water/leachate and migration to water receptors including the bedrock Aquifer.

BEK is in broad agreement with the controlled waters assessment completed by
URS. Risks from heavy metals are likely to be theoretical and unlikely to be realised
due to the over-prediction of metal mobility within the URS model and considering
that no dilution of the compounds was considered in the within Dagenham Breach.
BEK acknowledges that URS have discerned that the potential risks posed by 1,1-
dichloroethane and vinyl chloride should be dependent on the EA view on the
resource value of the aquifer locally/the rate and direction of migration of these
contaminants in relation to attenuation processes. However, the exceedances of
these compounds were reported only on Maskell South (off-site) and were not
detected on site (Maskell north) or in the monitoring well closer to the receptor.
Therefore, BEK considers risks to controlled waters from the proposed
development to be low/negligible and are not considered further.

Risk Assessment: Buildings
Risks to buildings include the assessment of the aggressive nature of the shallow

ground with respect to concrete, the risks to the degradation of water pipes and
flora due to contamination.
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4.5.2

453

454

45.5

4.5.6

4.5.7

4.5.8

45.9

4.6

46.1

4.6.2

Risk to Concrete

To assess the potential risks to concrete, BEK has compared the previous site
investigation data to assessment criteria presented in the BRE Special Digest 1:
Concrete in Aggressive Ground.

The sulphate concentrations (water soluble 2:1) in the shallow ground range
between <0.1 g/l to 1.39 g/I. The pH values ranged from 8.03 to 11.01.

In accordance with BRE SD1, in a data set where there are ten or more results, the
mean of the highest 20% of the sulphate test results should be taken as the
characteristic value. This would result in a characteristic sulphate value of 1.305

g/l.
Again, the characteristic value of pH was derived using the mean of the lowest 20%
of pH values derived from the BEK investigation. This resulted in a characteristic pH

value of 8.09.

With consideration to the characteristic pH and sulphate value from both the BEK
investigations, the concrete classification suitable for the site is DS-1 AC-1.

Risks to Services

Potable water supply pipes can be at risk from degradation if the shallow ground
consists of specific organic contamination. Guidance published by UKWIR includes
a methodology for the site investigation and risk assessment to determine pipe
specification.

For brownfield sites, site investigation may be required along the intended route
of the water pipeline and samples recovered from specific depths and tested for
specific contaminants of concern.

On the basis of the ground conditions encountered, risks to water supply pipelines
are considered to be medium, however it is recommended that consultation is
undertaken with the water service supplier to confirm this.

Risk Assessment: Conclusions

Made ground was identified at the surface of each exploratory location to a
maximum depth of 4.45 m.

The samples recovered from site investigation have been tested for a wide range
of contaminants in accordance with background information, the proposed
development and based on the observations made during the site investigation.
The chemical test results have been compared to relevant generic assessment
criteria to identify potential contaminants of concern.
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4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

Based on the contamination assessment herein and with respect to the
redevelopment of the site for commercial use, the only contaminant of concern
identified at the site is considered to be low level asbestos fibres (0.001 %). Specific
mitigation measures will need to be implemented to protect construction workers
and end users from this contamination.

The gas monitoring program is ongoing and a full Gas Risk Assessment will be
prepared as a separate report.

Risks to controlled water are considered to be negligible.

Risks to concrete are considered to be low and concrete classification of DS-1 AC-
1is likely to be suitable.

Potential risks to the service pipes are considered to be medium, but advice should
be sought from the water supply provider if new water pipes are to be installed.
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5.

51

5.2

53

54

55

5.6

GEOTECHNICAL ASSESSMENT

The proposed development consists of the construction of a new food waste
processing plant. The site will mainly be covered with hardstanding and will contain
foundation bases to plant, machinery and silos. It is also expected that there will
be a small reception building at the site access to the west, presumed to be of
masonry construction with a timber roof and concrete slabs. The guidance given
herein will therefore need to be reviewed in terms of the actual building type to
be adopted, by a suitably qualified and experienced engineer.

The SLR investigation (2013) included the drilling of several boreholes at various
locations across the site (logs are presented in Appendix B) and BEK has more
recently drilled 8 cable percussive boreholes at various locations across the site,
predominantly within the footprint of the proposed new build on site (logs are
presented in Appendix A). From the SLR boreholes, it was established that the site
was underlain with a significant depth of made ground (at least 3 m) overlying soft
organic clay over significant depths of peat layers before sands and gravels are
found.

The BEK site investigation (to depths of 20 m) encountered made ground varying
in depth from 2.6 m to 4.3 m. The made ground is generally described as black
clayey sand and gravel with varying amounts brick, ash and concrete. Underlying
the made ground there is generally soft organic clays down to levels between 5 m
and 6.6 m. Below the soft clays are peat band deposits (described as organic clay
in Borehole BH6), which extend down to depths of between 9 m and 11.8 m. The
peat deposits were found to be up to 6.5 min thickness.

Underlying the peat in Borehole BH1, from 9 m to 11.8 m, is a band of very sandy
clay. Underlying the peat in Borehole BH2, between 11.5m and 13.2 m, is a band
of green sand. There is soft silty clay between 10.2 m and 11.9 m under the peat
in Borehole BH4. Underlying this are sands and gravels which extend to the bases
of Borehole BH1, BH2, BH3, BH5, BH6 and BHS&. To the base of the boreholes at
Borehole BH4 (18.6 m) and BH7 (19.5 m) is a layer of silty sand.

Groundwater was not recorded in any of the cable and percussive boreholes.
Bedrock was not believed to have been encountered within any of the boreholes.

Standard Penetration Tests (SPT) were generally conducted in the cable and
percussive boreholes, starting at a depth of 1 m and repeated at 1 m levels from 2
m onwards up to a depth of 10 m, then at every 2 m. The SPT results are
summarised in Table 5 below:
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Depth of Test SPT Readings (N)

(m) BH1 | BH2 BH3 | BH4 | BH5 | BH6 | BH7 | BH8
1-1.45 16 14 - 18 22 10 7 14
2-245 - 15 - - 42 - 42 27
3-3.45 17 15 23 9 19 8 4 23
4-4.45 7 14 9 3 4 7 7 11
5-545 5 7 3 3 6 7 1 6
6-6.45 8 1 2 2 5 3 2 6
7-7.45 2 2 2 3 1 2 2 2
8-8.45 8 3 2 2 1 4 4 2
9-9.45 2 6 2 1 1 3 3 5

10-10.45 8 6 6 3 1 4 5 8

12 -12.45 22 21 10 9 13 12 10 11
14 -14.45 19 27 20 16 16 21 21 21
16 - 16.45 24 33 20 - 22 23 23 23
18 - 18.45 28 30 29 25 23 - 27 30
20-20.45 >50 46 >50 | >50 | >50 - >50 | >50

5.7

5.8

5.9

5.10

Table 5: Borehole SPT Results

Clay samples recovered from Borehole BH1 (4 to 4.5 m), BH4 (4.5 to 5.0 m) and
BH8 (4 to 4.5 m) were submitted for Atterberg tests in the laboratory conditions to
determine the plasticity index of the clay.

The plasticity results are reasonably consistent and can be categorised as very high
volume change potential. Foundation formation depths should therefore be taken
based on very high volume change potential. Clay heave potential must be
considered as part of the foundation design and must be appraised in accordance
with NHBC Ch.4.2 requirements

Assessment and Conclusions

Based on the SPT results, the surface made ground has a bearing capacities of at
least 80 kN/m?. These materials are not deemed suitable to sustain loadings from
buildings as there is likely to be unacceptable issues relating to disproportionate
settlements. The materials are also unsuitable for heavy or tall structures for the
same reasons. Lightweight structures may be founded on these materials if spread
using raft slabs to distribute the surcharge loads and if some settlement of the
footing is deemed acceptable.

Underlying the made ground are soft clays and peaty/organic ground with very
poor bearing capacities as low as 12 kN/m?, there is more suitable bearing material
underlying the peat.
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511

5.12

5.13

5.14

We understand that the reception building is likely be formed from masonry
walling, timber roof and concrete ground floors. This is likely to generate
foundation loadings of between 25 and 35 kN/m, however, as noted above this
building should not be supported on the made ground, with a suspended ground
floor slab recommended. This building should be formed on a pile and ground
beam foundation. Any heavy plant bases or large silos will also need to have loads
transferred through the fill and peaty layers, through the use of piled foundations.
Small plant bases could be formed on raft slabs, adopting a conservative bearing
capacity of 40 kN/m?.

All formations must be checked on site to confirm that the design bearing capacity
is extent before foundations are installed. Should areas of poor ground be
encountered, the excavations may require extending until suitable strata is found,
and the design engineer’s instruction must be sought.

Trees are unlikely to have a significant bearing on the proposed building
foundations, as piled foundations are proposed. Some heave protection measures,
however, may be considered to the north side of the building where some trees
exist within 10 m of the structure. Heave protection measures may also require
consideration to the slab base, particularly to the north side of the building.
Formation levels must be designed to comply with LABC requirements and NHBC
Ch.4.2 guidance.

All foundation designs must be reviewed and designed by a suitably qualified
design engineer. The above advice is based upon the ground condition information
obtained during the survey. The design engineer must satisfy themselves that the
information meets with their design requirements.
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6. RECOMMENDATIONS
6.1 This report provides an assessment of the ground conditions based on the

6.2

6.3

6.5

assessment of available site investigation information. The assessment quantifies
the potential risks associated with contamination and provides recommendations
for foundation design considering the redevelopment proposals.

Contamination Assessment

Based on the results of the contamination risk assessment undertaken at the land
located at the Hindmans Way, Dagenham site and with consideration to the
environmental setting and the proposed redevelopment of the site for commercial
use, risks to human health have been identified with respect to the inhalation of
asbestos fibres.

Based on the available site investigation information and the contamination
assessment herein, BEK recommends the following:

(i)  To mitigate the potential risks to human health associated with potential
presence of asbestos in the made ground all groundworks should be carried
out in accordance with an Asbestos Management Plan (AMP). The
groundworkers risk assessment and method statements should reflect the
information presented herein and the AMP.

(ii)  All landscaped areas will need to be capped with a minimum of 300 mm of
clean soils overlying a geotextile membrane

(iii) A detailed remediation strategy should be prepared to remove the risks from
asbestos to future site users.

(iv) All ground workers adopts suitable PPE when working on the site and
consider the requirements of site specific risk assessments and working
method statements.

(v)  All groundworkers should remain vigilant during ground excavations for the
presence (or suspected presence) of contamination. Should suspected
contamination be identified then work should cease and specialist advice
sought.

(vi)  Any material removed from the site should be disposed of in accordance with
appropriate in accordance with appropriate legislation and regulations,
including the Duty of Care Regulations.

A Ground Gas Risk Assessment will be prepared on completion of the gas
monitoring programme. The recommendations of that report (if any) should be
included within the Remediation Method Statement.
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6.6

6.7

6.8

6.9

6.10

6.11

6.12

Geotechnical Assessment

Based on the SPT results, the surface made ground has a bearing capacities of at
least 80 kN/m?. These materials are not deemed suitable to sustain loadings from
buildings as there is likely to be unacceptable issues relating to disproportionate
settlements. The materials are also unsuitable for heavy or tall structures for the
same reasons. Lightweight structures may be founded on these materials if spread
using raft slabs to distribute the surcharge loads and if some settlement of the
footing is deemed acceptable.

Underlying the made ground are soft clays and peaty/organic ground with very
poor bearing capacities as low as 12 kN/m?, there is more suitable bearing material
underlying the peat.

We understand that the reception building is likely be formed from masonry
walling, timber roof and concrete ground floors. This is likely to generate
foundation loadings of between 25 and 35 kN/m, however, as noted above this
building should not be supported on the made ground, with a suspended ground
floor slab recommended. This building should be formed on a pile and ground
beam foundation. Any heavy plant bases or large silos will also need to have loads
transferred through the fill and peaty layers, through the use of piled foundations.
Small plant bases could be formed on raft slabs, adopting a conservative bearing
capacity of 40 kN/m?.

All formations must be checked on site to confirm that the design bearing capacity
is extent before foundations are installed. Should areas of poor ground be
encountered, the excavations may require extending until suitable strata is found,
and the design engineer’s instruction must be sought.

All foundation designs must be reviewed and designed by a suitably qualified
design engineer. The above advice is based upon the ground condition information
obtained during the survey. The design engineer must satisfy themselves that the
information meets with their design requirements.

Waste Soil Management

Careful management of soils during the excavation works will ensure optimum
utilisation of soil resources.

Excavated soils which require off-site disposal are anticipated to be classified in
accordance with the following document: Guidance on the Disposal of
“Contaminated Soils” Version 3 (April 2001); produced by the Environment Agency.
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6.13

6.14

6.15

6.16

On the basis it is considered likely that soils from the majority of the site would
classify as non-hazardous or inert for disposal, however this is subject to
confirmation of the potential landfill use.

In all cases where excess soils require off-site disposal, the materials need to be
managed under the appropriate legislation and consideration given to any
remedial techniques that could be used to improve the soil.

If waste soils are to be re-used on site then a suitable permit exemption should be
put in place (if appropriate) or a Material Management Plan should be prepared as

part of compliance with the CL:AIRE Definition of Waste:Code of Practice.

Water Pipe Specification

Consideration should be given to the requirements of the water supply provider.
They are likely to require the UKWIR risk assessment to be completed to determine
the specification for the water pipes. It is recommended that the water supply
provider is contacted and enquiries made.



APPENDIX A

BEK Exploratory Logs
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PROJECT NUMBER 22137
PROJECT NAME Hindmans Way, Rochdale
CLIENT Stolthaven Dagenham Ltd

DATE 5th November 2022

DRILLING METHOD Cable & Percussive Borehol

BOREHOLE NO BH1
BOREHOLE NGR 48734, 82268
SHEET 1/8

COMPLETION

COMMENTS Borehole dry

produced by ESlog.ESdat.net on 01 Dec 2022
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