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BWB Consulting Ltd (BWB) was instructed by Wilson Bowden Developments Ltd (the Client) to
carry out a Supplementary Ground investigation at Plot J2, Kingsway Business Park, Rochdale.

BWB's original ground investigation was undertaken between 08/01/2018 and 12/01/2018. The
findings of the original investigation were presented in BWB's Phase 2 Geo-Environmental
Assessment Report (Ref. KBP-BWB-ZJ-XX-RP-YE-0002_Ph2), included here for reference as
Appendix 1.

The proposed development layout has changed since 2018 and currently comprises two
commercial units with associated loading bays, parking, and infrastructure. The proposed
development masterplan is presented as Appendix 2.

The 2018 ground investigation did not include boreholes under the footprint of the now-
proposed Unit J2-1 and also encountered localised zones of soft organic material in the natural
valleys on site. These valleys are located in the central (western) part of the site and on the
eastern boundary. BWB has therefore undertaken a supplementary ground investigation to
verify the design assumptions for Plot J2-1 and further assess the extent of the identified organic
materials.

Scope of Works

The ground investigation was undertaken on 21/05/2022 and comprised:

o Clearance of exploratory hole locations by a specialist sub-surface utility tracing
company.

o Collection of coordinates and elevations of exploratory hole locations.

e The advancement of 6 no. machine excavated trial pits to a maximum depth of 4.70m.

e 8 no. cone penetration tests (CPT) to a maximum depth of 19.97m.

CPTs were located on site to supplement the 2018 infrusive investigation to inform the design
of foundations and ground improvement (if required) for proposed structures. Trial pits were
located to investigate the extent of soft, organic alluvial material encountered during previous
investigations.

An exploratory hole location plan is presented in Appendix 3. Trial pits were logged by BWB's
engineer and are presented in Appendix 4. Photographs of the frial pits and arisings are
presented as Appendix 5 Cone Penetration Testing was undertaken by In Situ Ltd, results are
presented in Appendix 6. No sampling or laboratory testing was undertaken.

The site investigation works were carried out in general accordance with BS5930:2015
‘Code of Practice for Site Investigations’ and BS10175:2011+A2:2017 ‘Investigation of
Potentially Contaminated Sites’.
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The site conditions presented challenges for plant access and excavation, resulting in the
following limitations and considerations regarding uncertainty:

o Soft, wet, boggy conditions required use of fracked CPT and excavation plant.

e CPT07 could not be undertaken at its original proposed location in the base of the
central valley, as the slopes were too steep for the plant to access.

e TPO5 was terminated at 1.0m depth due to swift water ingress through a broken land
drain, causing collapse of pit sides.

e The base of organic, alluvial material was not proved in TPO1, TP02, TPO5 and TP0O6 due
to pit collapse, or reaching the maximum practical depth of the pit (maximum depth
proved 3.50m in TPOT).

Ground Conditions

The ground conditions encountered generally confirmed the published geology and results of
the 2018 investigation presented in BWB's Phase 2 Report. The recorded ground conditions
from trial pits undertaken during the 2022 investigation are summarised in Table 1 below.

Table 1: S ummary of Ground Conditions encountered in Trial Pits

Locations Top Depth Base Depth Thickness (m)
Stratum Encountered (mbgl) (mbgl)
Min Max Min Max Min Max
Topsoil All Locations 0.00 0.10 0.40 0.10 0.40
Made Ground TPO1-02 0.20 1.50 0.30-1.10
Alluvium TP02-03, TP05-06 0.10 0.20 1.00 3.30 0.80 3.50

Hummpcky Glacial TPO1-04 0.30 1.50 4.00 4.70 Maximum depth
Deposits not proved

Geological Descriptions

Geological descriptions for each stratum are summarised below.
Topsoil covered the entirety of the site, comprising dark brown clayey sand with rooflets.

Made Ground was encountered only in TPOTand TPO2 and consisted of brown sand with gravel
and cobbles of sandstone.

Alluvium consisted of soft, brown, sandy, silt with lenses of black silt (with organic odour) and
peat.

Hummocky Glacial Deposits consisted of sandy silt or clayey sand, often with low gravel or
cobble content. The gravel and cobbles were generally sandstone and mudstone. Plant
material including wood fragments was present in the Hummocky Glacial Deposits in TPO2.
Hand shear vane (HSV) fests were undertaken where suitable cohesive deposits were
encountered. Each comprised three tests with the average taken and presented on
exploratory hole logs. HSV results ranged between 4 and 5 KPa.
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Contamination Observations

No visual or olfactory evidence of contamination was noted during the ground investigation.

Groundwater

Groundwater observations from trial pits are summarised in Table 2 below. Groundwater was
encountered in TP02, TPO3, TPO5 and TPO6 as inflow from the pit sides, or through land drains.
No surface water features were encountered within the site boundary during this investigation.

Table 2: Groundwater Observations.

Exploratory Groundwater Groundwater Stratum Observations
Hole Depth (mbgl) Level (MAOD)
TPO1 Dry Dry NA
TPO2 400 148.30 Siity Sand Located in valley af eastern
end of site.
TPO3 3.70 147.48 Gravelly Sand
TPO4 Dry Dry NA
TPOS 1.00 154.45 Alluvium Encountered in land drain
TPO6 0.20 150.38 Sandy Silt Land drain in wall of pit may
have altered profile

During the 2018 investigation Groundwater was monitored to rest at reduce levels of between
149.63mMAOD and 155.02mAQOD (between 4.26m and 0.82m below existing ground level).

Groundwater levels noted during the 2022 investigation fell largely within this range, with one
reading in TPO2 from the eastern river valley of 148.30mAD, 4.00mbgl.

Conclusions

e Groundwater was only encountered in frial pits located in the natural valley features
during this investigation, observed as seepage from water-bearing strata or through
historic terracotta land drains.

¢ Organic-rich alluvial material was observed in both eastern and western valleys, with
lenses of very soft organic material and peat noted in the western (central) valley to a
maximum (unproven) depth of 3.5m bgl.

Appendix 1 - BWB 2018 Phase 2 Report

Appendix 2 — Proposed Masterplan

Appendix 3 — BWB 2022 Exploratory Hole Location Plan
Appendix 4 — Exploratory hole Logs

Appendix 5 — Trial Pits Photographs

Appendix 6 — CPT Report
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EXECUTIVE SUMMARY

Site Address and @ The site is located at Plot J, Kingsway Business Park, Rochdale.

Setting During the ground investigation the site was noted to be undulating and surfaced
by mature vegetation. It was bisected by two streams orientated north west to
south east; ground conditions were generally soft, becoming boggy in areas of
standing water and in close proximity fo the streams.

Published British Geological Survey (BGS) 1:50,000 mapping indicates that the site is
Geology, underlain by superficial Hummocky Glacial Deposits, with two bands of Head
Hydrogeology and | Deposits frending north west to south east following the course of the two streams
Hydrology on site. Bedrock is anticipated to comprise the Pennine Lower Coal Measures

Formation and Milnrow Sandstone, beneath the south and north of the site
respectively. The superficial deposits and bedrock are classified by the
Environment Agency as Secondary A Aquifers.

The site is bisected by two streams, both flowing info an unnamed secondary river
approximately 145m to the north west. The site is considered by the Environment
Agency fo be at very low risk of flooding.

Scope of | Ground investigation comprised six cable percussive boreholes advanced to a
Investigation Works | maximum depth of 15.50m bgl, thirty machine excavated trial pits fo a maximum
depth of 4.30m bgl and thirty dynamic cone penetrometer tests.

Ground Conditions | Ground conditions were recorded to comprise Topsoil or Made Ground to a
Encountered maximum depth of 1.10m bgl and 1.40m bgl respectively overlying Hummocky
Glacial Deposits to a proven depth of 10.00m bgl. The underlying Glacial Till was
recorded to a maximum depth of 15.50m bgl, although the base was unproven.

Head Deposits, as mapped by the BGS, were encountered on site as Alluvium
within the base of the two streams between 0.25m and 3.70m bgl. Groundwater
was monitored to rest between 149.63m and 155.02m AOD and is indicated fo
flow in a northerly direction with a hydraulic gradient of 0.1.

Geotechnical It is anficipated that shallow pad foundations will be taken into the underlying

Appraisal Hummocky Glacial Deposits. Due to its compressible nature the Alluvium will likely
require removal prior to development, with the resulting excavation backfilled
with engineered fill fo an agreed specification. Ground bearing floor slabs are
anticipated to be acceptable across the site.

Contamination Leachate assessment has identified minor exceedances in the screening criteria

Sources for copper and lead and groundwater assessment has identified minor
exceedances in the screening criteria for copper and nickel; no exceedances
were identified by the soil chemical assessment.

Ground gas monitoring has identified the site to be subject to a Characteristic
Situation 2 gassing regime, whereby ground gas protection measures will be
required.

Soils and groundwater on site are considered to pose a low to moderate risk to
human health and a low risk to controlled waters receptors.

Recommendations | A Remediation Strategy detailing mitigation measures and validation
expectations and an Earthworks Strategy should be completed prior fo
development.

This summary should be read in conjunction with BWB’s full report (ref. KBP-BWB-ZJ-XX-RP-YE-
0002_Ph2_P1) and reflects an assessment of the site based on information received by BWB at the time
of production.
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INTRODUCTION

Instruction

BWB Consulting (BWB) was instructed by Wilson Bowden Developments Ltd (the Client)
to carry out a Phase 2 Geo-Environmental Assessment for the site at Plot J Kingsway
Business Park, Rochdale. Details of the project brief are included in BWB proposal
reference 171221/R1/0001/MCS2210/KES/RTR, dated December 2017.

The proposed development is anticipated to comprise the construction of a new
distribution warehouse with associated loading bays, parking and infrastructure.
Access will be from James Kearnes Avenue to the south of the site. A proposed
Masterplan, current at the tfime of writing, is presented as Appendix 1.

Previous Reports

Familiarity with the following Phase 1 Geo-Environmental Assessment, previously
completed by BWB for the site, is assumed:

e '‘Phase 1 Geo-Environmental Assessment for Plot J, Kingsway Business Park,
Rochdale’ by BWB Consulting Ltd for Wilson Bowden Developments Ltd,
reference KBP-BWB-ZJ-XX-RP-YE-0001-Ph1, dated January 2018.

Obijectives
The objectives of the report are to assess:

e The prevailing ground and groundwater conditions across the site;

e The potential presence and extent of contamination in shallow soil and
groundwater beneath the site;

e The significance and magnitude of the observed contamination through
comparison of analytical data to appropriate published environmental
screening criteria;

e The strength properties of the soil beneath the site to enable foundation design;
and

¢ The ground gas regime beneath the site.

The objectives above will allow the preliminary Conceptual Site Model (CSM)
presented in the Phase 1 Assessment to be verified and updated. The report has been
completed in accordance with BS10175:2011+A2:2017 ‘Investigation of Potentially
Contaminated Sites, Code of Practice’ and CLR11 ‘Model Procedures for the
Management of Land Contamination’.

This report presents the information obtained from a Phase 1 Geo-Environmental
Assessment and the supplementary ground investigations and contfains relevant
factual information from the previous investigations undertaken by others. Sections 2
to 5 of the report, together with the associated Figures and Appendices, constitute a
Ground Investigation Report (GIR), as defined in BS EN 1997-1:2004 and BS EN 1997-
2:2007.
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1.7 The report also includes information required to form a Geotechnical Design Report as
defined in BS EN 1997-1:2004, and the salient information, assessments and
recommendations are presented in Sections 6 to 11 of the report, fogether with the

associated Figures and Appendices.
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2.1

2.2

2.3

2.4

THE SITE

Site Location

The site is located at Plot J Kingsway Business Park, Rochdale at National Grid Co-
ordinates 391310, 411464. The approximate location of the site is shown below in Figure
1.

o Whitfield
B ‘W Hal =

J
%

e R I N\ 4> W Head T R e S
Reproduced from the Ordnance Survey Open Map - 1:50,000 with the permission of the
controller of Her Majesty’s Stationery Office Crown Copyright Reserved.

Site Description and Surroundings

The layout of the site with the main features is presented as Drawing 1. A detailed
description of the key features of the site and ifs surroundings is included in the Phase 1
Geo-Environmental Assessment.

During the ground investigation the site was noted to be undulating and surfaced by
mature vegetation. It was bisected by two streams orientated north west to south east;
ground conditions were generally soft, becoming boggy in areas of standing water
and in close proximity to the streams.

A temporary footpath was noted to cut through the middle of the site, linking the Asda
distribution warehouse with the nearby residential estate.
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

GEO-ENVIRONMENTAL SETTING
Published Geology

British Geological Survey (BGS) 1:50,000 mapping (Sheet 85, Manchester, dated 2011)
indicates that the site is underlain by superficial Hummocky Glacial Deposits, with an
area of peat identified immediately to the north. BGS 1:10,000 mapping, reviewed
within the Phase 1 Geo-Environmental Assessment, also records two bands of Head
Deposits trending north west to south east and following the course of the two streams
on site.

Bedrock is anticipated to comprise the Pennine Lower Coal Measures Formation and
Milnrow Sandstone, beneath the south and north of the site respectively.

Although none has been recorded on available mapping, it is anficipated that limited
Made Ground will be encountered in the north east of the site associated with historical
development.

Hydrogeology

The underlying ground conditions have been classified by the Environment Agency
(EA) as follows:

e Head Deposits: Secondary A Aquifer;

¢ Hummocky Glacial Deposits: Secondary A Aquifer;

e Pennine Lower Coal Measures Formation: Secondary A Aquifer; and
¢ Milnrow Formation: Secondary A Aquifer.

Two abstraction licences were historically present on site associated with a historical
well at Castle Farm. The site is not located within 500m of a Source Protection Zone.

Hydrology

The site is bisected by a stream running through the centre of the site, with another
along the northern boundary, both flowing towards the north west. Although the
stream running through the centre of the site is identified by the Groundsure report as
being culverted, it was recorded as being above ground during the ground
investigation. Both streams flow into an unnamed secondary river approximately 145m
to the north west.

The site is considered by the Environment Agency to be at very low risk of flooding, with
the chance of flooding defined as being less than 1 in 1000 in any given year.
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4.1

4.2

4.3

4.4

4.5

4.6

47

4.8

PRELIMINARY ENVIRONMENTAL RISK
ASSESSMENT

Infroduction

The risk posed by any contaminants in soil or groundwater will depend on the nature
of the hazard, the probability of exposure, the pathway by which exposure occurs, and
the likely effects on the receptors. A contaminant is defined as a substance that has
the potential to cause harm, while a risk is considered to exist if such a substance is
present in sufficient concentration to cause harm and a pathway exists for a receptor
to be exposed to the substance.

The following sections discuss all the identified potential on and off-site sources,
pathways and receptors in the context of the proposed development. Plausible
pollutant linkages which may represent a risk to identified receptors such as human
health and/or controlled waters are based on the data gained from the Phase 1 Geo-
Environmental Assessment. At this stage the assessment is qualitative and aimed to
determine all relevant pollutant linkages, irrespective of significance or allowing for
uncertainty.

Three impact potentials exist for any given site; these are:

e Thesite impacting upon itself;
e The site impacting on its surroundings; and
e The surroundings impacting on the site.

All three impacts need to be considered in arisk assessment.

A Source, Pathway, Receptor analysis has been undertaken for the site to develop a
CSM based on the information provided in the Phase 1 Geo-Environmental Assessment.
This is presented as Table 1.

Sources (8); These are potential or known sources of contamination that may relate to
a former land use or present site feature or process (e.g. fuel storage tanks).

Pathways (P); A pathway is defined as a mechanism or route by which a contaminant
comes info contact with, or otherwise affects a receptor. Pathways by which the
identified receptors may be impacted upon in the context of the proposed
development.

Receptors (R); Receptors are defined as people, living organisms, ecological system:s,
confrolled waters, atmosphere, structures and utilities that could be adversely affected
by contaminant(s).
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Table 1 Preliminary Conceptual Site Model

Pathway

Source

On-Site Sources

Sla: Made Ground
associated with former site
use, including Castle’'s Farm
and Agriculture.

Contaminants of potential
concern (CoPC) may
include heavy  metals,
petroleum  hydrocarbons,
PAHs, phenols, sulphates,
pesticides, herbicides,
asbestos and ACMs.

Made Ground and deeper
coal measures may
represent a source of
ground gas.

P1: Dermal contact,
incidental ingestion,
and inhalation of
parficulates.

Receptor Con Prob | Risk Mitigation/Investigation

The exposure to construction workers can be
R1: Construction mitigated by utilising appropriate PPE and

workers Mi Li M/L | maintaining good hygiene levels.

Contaminants are unlikely to be present at

significant concentrations based on the current
and historical site use.

Pesticides and herbicides may be present in
low enough quantities that they will not pose a

significant risk.
R2: Future site
users Mi Lw Ground investigation should be undertaken in

(commercial) order to characterise the chemical status of the
Made Ground.

If significant asbestos is recorded, the
requirements of CAR 2012 should be complied
with.

P2: Inhalation of
Vapours

R1: Construction .
workers Mi Lw Made Ground may represent a potential

source of hazardous ground gases and vapours
that could pose arisk to construction workers
and future site users, through accumulation
and subsequent asphyxiation and/or explosion.

R2: Future site
users Mi Lw
(commercial)
The risk should be mitigated against by

P3: Migration and
accumulation of
ground gasses in
enclosed spaces
leading to asphyxiation

conducting a gas assessment in accordance
Sv ul M/L | with CIRIA guidance, including a suitable
period of ground gas monitoring.

R1: Construction
workers

R2: Future site

Users Sy ul M/L Installation of protection measures may be

required during construction in the event of

(commercial)
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Receptor Con Prob | Risk Mitigation/Investigation

Source Pathway

(carbon dioxide) or elevated concenfrations of hazardous ground
explosions (methane). gases being identified.
P4: Vertical migration R3: Underlying No groundwater data is currently available for
of contaminants in the | Secondary A Mi Lw the site. Ground investigation and subsequent
soil leachate. Aquifers monitoring would confirm whether potentially
unacceptable risks are present.
P5: Lateral migration of R4: Surface water The recommendations of EA document PPGé:
contaminated features (Culvert/ Mi Lw Construction and Demolition Sites: Prevent
groundwater. tertiary/ Pollution should be considered during
secondary rivers) construction.
Organic compounds in the shallow soils could
. taint the water supply. A ground investigation
RS: Water utility Mi Lw and subsequent laboratory analysis should be
pIpes undertaken to inform the design of new
services.
P4: Direct contact.
Sulphates and low pH in the ground could
R7: Buried accelerate the degradation of buried
structures/ Mi Lw concrete structures (e.g. foundations). Ground
foundations. investigation should include an assessment of
the concrete design class.
. ) ) R1: Construction Mi Ul VL
Off-site Sources P1: Incidentalingestion | workers. Based on the expected presence of Made
. ond_lnholo’rlon of . : Ground at the Site and the historical/current
S$2a: Agriculfural and farm particulates. R2: Future site Mi Ul VL tentiall taminating land e
works with an associated users potentidlly contaminating land uses, I 15
tank. . : ;onmdered ’r_ho’r concgn’rro’rlons of CoP(_Z are
P2: Inhalation of R1: Construction Mi ul v likely to be higher on Site than from off-site
vapours. workers
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Source Pathway Receptor Con Prob | Risk Mitigation/Investigation

CoPC are likely to be similar R2: Future site . sources. Therefore, the risk from off-site sources
to those encountered on USers Mi ul VL | is considered to be very low.
site. . - .
) P3: Miaration and Ground investigation should include
$2b: Peat 50m to the north. occur?wlo’rion of R1: Construction Sy ul myL | exploratory hole locations adjacent to the site
Peat may present a source ground gasses in workers boundaries, where possible, to allow for
of ground gas generatfion | gnciosed spaces interpretation of potential soil/groundwater
including methane and : —— contamination and ground gases.
carbon dioxide. leading ’ro. os'phyxmhon R2: Future site
(carbon dioxide) or USers Sv ul M/L
explosions (methane).
R3: Underlying
Secondary A Mi ul VL
P5: Lateral migration of Aquifers
contaminated ) .
groundwater. R1: Constfruction Mi Ul VL
workers

VEENEYETE: BEEEE MEederate, M/L = Moderate/Low, IEEIIBW, VL = Very Low

KEY: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor Hi = High, Li = Likely, Lw = Low Likelihood, Ul = Unlikely

Pollutant Linkage Assessment Summary

When considered in the context of the CSM and the historical activities that have taken place at the site (former castle and farm), the
proposed development is considered to pose a moderate/low risk fo human health and low risk to confrolled waters.

It is considered that the main driver for the risk rating for human health is the unknown contamination associated with the Made Ground
and Topsoil from the previous activities onsite and the potential for elevated ground gas concentrations to accumulate within enclosed
spaces.

It is recommended that a ground investigation be undertaken to quantify the identified pollutant linkages and assess likely mitigation
measures.
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5.1

5.2

53

54

5.5

PHASE Il ENVIRONMENTAL AND GEOTECHNICAL
GROUND INVESTIGATION

Scope of Works

Intrusive ground investigation works were undertaken between 8t January and 12t
January 2018 and comprised the following works:

e Clearance of investigation locations by a specialist buried services tracing
company;

e Collection of coordinates and elevations of exploratory hole locations;

e The advancement of six cable percussive boreholes (BHO1 to BHO6 inclusive) to
a maximum depth of 15.50m bgl with in-situ standard penetration tests (SPTs)
and installation of gas and groundwater monitoring wells;

e The advancement of 30 machine excavated trial pits (TPOT to TP30 inclusive) to
a maximum depth of 4.30m bgl;

e TRL dynamic cone penetration (TRL DCP) festing at selected locations to infer
California bearing ratio (CBR) values;

¢ Collection of environmental soil and groundwater water samples for chemical
analysis af a UKAS and MCERTS accredited laboratory;

e Collection of bulk and disturbed soil samples for geotechnical analysis at a
UKAS accredited laboratory; and

e Four post investigation ground gas and groundwater level monitoring visits.

An exploratory hole location plan is presented as Drawing 2. BWB exploratory hole
records are presented as Appendix 2, Drillers’ Logs are presented as Appendix 3, the
SPT calibration certificates are presented in Appendix 4, and the post investigation gas
and groundwater monitoring data is presented as Appendix 5.

The site investigation works were carried out in general accordance with BS5930:2015
‘Code of Practice for Site Investigations’ and BS10175:2011+A2:2017 ‘Investigation of
Potentially Contaminated Sites’.

Chemical Sampling and Analytical Strategy

Soil Strategy

Exploratory holes were positioned and representative samples collected from across
the site to determine the site wide soil chemical status. Where encountered, samples
of Made Ground were submitted for asbestos screening.

Selected soil samples collected from exploratory hole locations were sent to i2
Analytical Laboratories Ltd (UKAS and MCERTS accredited) for chemical analysis. The
following chemical analytical testing was undertaken:

e 15 soil samples were tested for a soil suite (BWB Standard Suite) comprising
arsenic, barium, beryllium, water soluble boron, cadmium, chromium,
hexavalent chromium, copper, lead, mercury, nickel, selenium, vanadium, zinc,
water soluble sulphate (2:1 exiract), total phenols, total free and complex
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5.6

5.7

58

59

5.10

5.11

cyanide, fraction of organic carbon, pH, polycyclic aromatic hydrocarbons
(United States Environment Protection Agency priority 16 compounds, USEPA 16
PAH) and total petroleum hydrocarbons (TPH) C6-C40;

¢ 5soil samples were tested for speciated US Criteria Working Group (TPHCWG)
aliphatic and aromatic compounds;

e 7 soil samples were submitted for asbestos screening; and

e 6 soil samples were tested for a suite of common leachable contaminants,
namely arsenic, barium, beryllium, water soluble boron, cadmium, chromium,
copper, lead, mercury, nickel, selenium, vanadium, zinc, water soluble
sulphate, total sulphate, total cyanide and pH.

The results of the soil chemical testing are presented as Appendix é.

Groundwater Strategy

Groundwater samples obtained using a bailer following the removal of 3 times the well
volume of water or the well bailed dry and was allowed to recharge. The groundwater
samples were sent to i2 Analytical Laboratories Ltd (UKAS and MCERTS accredited) for
the following suite of groundwater chemical testing:

e Six water samples tested for arsenic, barium, berylium, cadmium, chromium,
copper, lead, mercury, nickel, selenium, vanadium, zinc, conductivity,
sulphate, ammoniacal nitrogen, total phenols, total cyanide, pH, total organic
carbon, USEPA 16 PAH; and

e Six water samples tested for TPHCWG.

The results of the groundwater chemical testing are presented as Appendix 7.

Geotechnical Strategy

The cable percussive borehole locations were positioned beneath the proposed
building footprints fo assess underlying ground conditions for geotechnical purposes.
The ftrial pits were positioned to assess relatfively shallow ground conditions, strength
properties and characteristics across the wider site, with the CBR tfests undertaken
within the proposed service yards and car parking areas to allow for pavement design.

In-situ soil strength testing comprising SPTs were undertaken in the cable percussive
boreholes. SPT ‘N’ values are included on the exploratory hole logs presented as
Appendix 2.

Selected disturbed and bulk samples were collected from the investigation locations
and sent to the geotechnical project laboratory (i2 Analytical Laboratories Ltd), which
is UKAS accredited. The following geotechnical testing was undertaken;

14 samples tested for moisture content;

8 samples tested for Atterberg (liquid and plastic) limifs;

10 samples tested for particle size distribution by sieve and pipette;

11 samples tested for a BRE Suite comprising aqueous sulphate and pH;
6 quick undrained friaxial compaction tests; and

10 compaction tests (2.5kg rammer) and particle density fests.
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5.12  Theresults of the geotechnical testing are included as Appendix 8.

Limitations and Uncertainty

5.13  The cable percussive boreholes BHO1 and BH0O2 could not be positioned beneath the
proposed building in the north of the site due to boggy ground conditions; both
boreholes were moved to firmer areas as close to the proposed building footprint as
possible.
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6.1

6.2

6.3

6.4

GROUND CONDITIONS ENCOUNTERED

Geological Summary

The ground conditions recorded generally confirmed the published geology discussed
inthe Phase 1 Geo-Environmental Assessment, although bedrock was not encountered
during the ground investigation.

The recorded ground condifions are summarised in Table 2 below and Sketch 1
presents a geological cross section through the site. Uncorrected SPT results collected
from the borehole locations are presented on the exploratory hole records presented
in Appendix 2.

Table 2 Summary of Ground Conditions

Top Depth (m) Base Depth (m) Thickness (m) SPT ‘N’ Value

Topsoil 0.00 025 | 1.0 | 025 | 080 NR
Made Ground 0.00 0.25 1.40 0.25 1.40 NR
Alluvium 025 | 080 | 260 | 370 | 180 | 3.45 NR
g‘l’grig‘l’g';‘;osi s 025 260 055 | 1050 090 | 1000 4 27
Glacial Till* 640 | 1050 | 1500 | 1550 | 450 | 9.50 16 51

*Base unproven

Geological Descriptions

Topsoil

Topsoil was encountered consistently across the site at thicknesses of between 0.25m
and 0.80m, only absent from TP02 to TP04, TP21, TP27, TP29 and TP30 where Made
Ground was recorded from ground level. It was generally recorded to comprise dark
brownish grey slightly gravelly silty sand and soft slightly gravelly sandy clay with
abundant rootlets and rarely an organic odour. Gravel was recorded as subangular
and subrounded fine to coarse granite, quartz, shale and sandstone.

Made Ground
Made Ground was encountered at TP02 to TP0O4, TP21, TP29 and TP30 with thicknesses

ranging between 0.25m and 1.40m. It was generally recorded to comprise brownish
grey clayey gravelly sand and soft slightly sandy slightly gravelly clay, frequently with
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6.5

6.6

6.7

6.8

6.9

rootlets. Gravel was noted to include brick, quartz, sandstone, slate and granite with
occasional textile, glass, metal and file.

Alluvium

Alluvium was recorded at exploratory hole locations TPO1 and TP02, associated with
the stream mapped in the north east of the site. Although mapped by the BGS as Head
Deposits, it is considered likely that the material encountered is more representative of
Alluvium.

Alluvium was generally encountered as very soft to soft brownish grey and light bluish
grey slightly gravelly sandy clay, silty gravelly sand and very sandy gravel with rare
black mottling, plant remains, wood fragments up to 0.50m in length and an organic
odour. Gravel was recorded as subangular and subrounded fine to coarse quartz and
sandstone. A low subrounded sandstone cobble content was recorded within granular
material.

Hand shear vane (HSV) tests were undertaken where suitable cohesive deposits were
encountered. Each comprised three tests with the average taken and presented as a
graph below as Figure 2. The HSV results obtained at frial pits are presented on the
exploratory hole records presented in Appendix 2.

Figure 2 In-situ Hand Shear Vane Test Results
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The peak shear strength value was obtained within a test at 0.80m bglin TPO1, recorded
as 21kPa, based on the average of three results.

Geotechnical laboratory testing on one sample from TPO1 (0.75 — 0.85m bgl) has
indicated a moisture content of 83%, plastic limit of 37%, liquid limit of 77% and plasticity
index of 40%, indicating a clay of very high plasticity. The large difference between
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6.10

6.11

6.12

plastic limit and natural moisture content is indicative of high volume change potential
of the material. A Plasticity Chart is presented below as Figure 3.

Figure 3 Plasticity Chart
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One particle size distribution (PSD) tested on a sample of non-cohesive Alluvium from
TPOT (1.75 to 1.85m bgl) indicated the sample to comprise 74% sand, with minor
constituents of gravel (12%), silt (10% and clay (4%). This correlates with descriptions
made during the ground investigation. The test curve indicates poorly graded material,
predominantly comprising fine to medium sand.

Hummocky Glacial Deposits

Hummocky Glacial Deposits were encountered at all locations, ranging in thickness
from 0.90m to 10.0m. The deposits were generally described as reddish and orangish
brown silty very gravelly sand and very sandy gravel, occasionally with subangular and
subrounded granite and sandstone cobbles. Gravel was recorded to comprise angular
to subrounded fine to coarse siltstone, quartz, sandstone, granite, mudstone and shale.

Although generally granular in the north east and south west of the site, cohesive bands
were recorded at BHO2, BHO3, BHO5, TP08, TP12 to TP14 and TP16 to TP27. Cohesive
material was generally identified to comprise reddish brown slightly gravelly sandy silt.
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6.14

6.15

6.16

Where suitable cohesive deposits were encountered, hand shear vane tests were
undertaken. The tests are summarised above in Figure 2.

SPT N¢o values within the Hummocky Glacial Deposits were recorded in the range of 5
to 32 blows. The values were between 5 and 32 within the granular deposits and from
7 to 20 within the cohesive deposits. A plot of corrected SPT ‘Ngo’ Value vs Depth is
presented as Figure 4 below.

Figure 4 Corrected SPT ‘N’ Value (Nso) Versus Depth
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The geotechnical laboratory testing has indicated moisture contents to range
between 12% and 17%, liquid limits to range between 23% and 30% and plasticity
indices to be in the range of 9% to 15% (low plasticity). A Plasticity Chart is presented
above as Figure 3.

Nine PSD tests were undertaken on samples of Hummocky Glacial Deposits; a summary
of the results is provided in Table 3 below.

Table 3 PSD Results Summary
Locatio Gravel Sand Silt Clay Earthworks
n Content Content Content Content Classification

(%) (%) (%) (%)

TPO1 1.75-1.85 11.70 74.00 9.90 4.40 1A
TPO3 3.00-3.10 6.90 64.50 19.50 9.10 2A8&2B
TPO7 1.90-2.00 35.80 57.20 6.90 1A
TP10 2.15-225 2.10 86.60 9.30 2.00 1A
TP16 2.60-2.40 23.90 58.30 12.60 520 2C
TP21 1.20-1.30 0.00 98.40 1.60 1A
TP23 2.40-2.50 57.10 34.00 8.90 1A



PLOT J KINGSWAY BUSINESS PARK, ROCHDALE
PHASE 2 GEO-ENVIRONMENTAL ASSESSMENT
V1 FEBRUARY 2018

KBP-BWB-ZJ-XX-RP-YE-0002_PH2_P1

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS

6.17

6.18

6.19

6.20

6.21

6.22

6.23

6.24

Locatio Gravel Sand Silt Clay Earthworks

n Content Content Content Content Classification
(%) (%) (%) (%)

TP25 1.40-1.50 0.00 56.60 29.20 14.20 2A&2B

TP26 1.85-1.95 1.70 52.90 32.90 12.50 2A&2B

P29 1.80-1.90 15.60 37.80 31.30 15.30 2A&2B

Material was identified to predominantly comprise slightly clayey slightly gravelly silty
sand, which correlates with descriptions made during the ground investigation.

Ten 2.5kg compaction tests were undertaken; results indicate that the majority of
material is wet of optimum, although two samples were noted to be dry of optimum.
Maximum dry densities were recorded to range between 1.72Mg/ms3 and 2.04Mg/m3.

The SPT Neo values obtained during the ground investigation have been used to derive
angles of internal friction for the Hummocky Glacial Deposits, using the correlations
proposed by Peck, Hanson and Thornburn (1963). N¢o values were recorded in the
range of 5 to 32 blows, equating fo a phi angle range of 29° to 37°.

Glacial Till

Glacial Till was recorded in BHO1 to BHO6 fo a maximum unproven depth of 15.50m
bgl; Drawing 3 presents the depth to the Glacial Till.

It was generally recorded as firm to stiff greyish brown slightly gravelly sandy clay,
although at one location was recorded as firm greyish brown slightly sandy silt. Gravel
was recorded as angular to subrounded fine to coarse granite, sandstone, mudstone,
siltstone and shale.

SPT Nso values within the Glacial Till were recorded in the range of 16 to 51 blows. A
plot of corrected SPT ‘N¢o' Value vs Depth is presented above as Figure 4.

The geotechnical laboratory testing has indicated moisture contents to range
between 12% and 16%.

Based on the empirical relationship between plasticity index and shear strength, as
developed by Stroud (1971, for over-consolidated clays), a conservative f1 factor of
5.0 has been adopted. The corrected SPT N¢o values indicate the Glacial Till to have
potential shear strengths ranging between 93kPa and 310kPa. These are presented
below as Figure 5.
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Figure 5 Calculated and Reported Shear Strength (kPa) for Glacial Till
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6.25  Six single stage triaxial tests were undertaken on samples of Glacial Till. Calculated
undrained shear strengths were found to range between 44kPa and 188kPa and were
noted to increase with depth. These have been included above on Figure 5.

In Situ Testing

Dynamic Cone Penetrometer Testing

6.26 Dynamic Cone Penetrometer Tests were undertaken adjacent to all trial pit locations
in order to infer California bearing ratio (CBR) values to inform pavement design. The
testing was undertaken in accordance with Transport Research Laboratory (TRL)
methodology. The results of the testing are presented as Appendix 9 and are
summarised in Table 4 below.

Table 4 Summary of DCP Results
Total Depth .

TPO1 800 TS / AL 0.7 5.1

TPO2 420 MG 2.1 7.7

TPO3 785 5.5 415
MG / HGD

TPO4 822 0.9 12.4

TPO5 693 23 >100
TS / HGD

TPO6 747 2.1 19.2

TPO7 729 TS / HGD 29
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6.28

Total Depth .
ocoion| PAZER" [swe | wncmen
861 1.5

TPO8
TPO9
TP10
TP11
TP12
TP13
TP14
TP15
TP16
P17
TP18
P19
TP20
TP21
TP22
TP23
TP24
TP25
TP26
TP27
TP28
P29
TP30

661
704
857
870
795
726
746
705
822
725
617
749
698
714
680
690
675
776
821
673
648
779

MG / HGD

TS / HGD

MG / HGD
MG

8.9
4.4
1.2
0.8
22
1.6
4.1
2.7
3.0
4.1
1.0
3.7
1.8
2.8
4.6
3.9
3.0
4.6
3.8
5.2
2.3
3.7

Max CBR (%)

17.3
1.1
385
12.1
17.7
29.0
24.4
42.1
268
30.0
22.7
23.4
18.5
6.7
27.2
20.3
23.2
50.5
34.6
7.2
317
20.1
64.1

TS = Topsoil, MG = Made Ground, AL = Alluvium, HGD = Hummocky Glacial Deposits

Results obtained from TPOT, TPO2 and TP21, where Topsoil was recorded to overlie
Alluvium, recorded maximum CBR values of 7.7%. At all other locations the maximum
CBR value was found to exceed 10%, with the minimum CBR values generally

corresponding to the overlying Topsoil.

Hydrogeology

Groundwater was encountered in BHO1, BHO2 and BHOS5 during drilling and at a number
of trial pit locations during the ground investigation. This data and the subsequent
monitored groundwater levels are summarised below in Table 5.
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Table 5 Groundwater Strikes and Post Ground Investigation Monitoring

. -M Monitored Groundwater Levels (m AOD)

Location SLOLE du Inflow Rate
BHO1 3.60 149.74 149.89
BHO2 4.80 - HGD 151.31 151.56
BHO3 NR - - 149.63 149.66
BHO4 Obscured = = 151.18 151.37
BHOS 3.30 - HGD 153.63 155.02
BHOé Obscured - - 150.88 153.00
TPO1 3.40 Slow ALL - -
TPO2 1.85 Fast ALL = -
TPO3 3.05 Seepage HGD - -
TPO6 1.70 Seepage HGD - -
TPO7 2.30 Seepage HGD - -
TPO8 2.50 Very slow HGD - -
TP12 1.30 Slow HGD - -
TP13 1.35 Slow HGD = =
TP14 1.85 Fast HGD = =
P17 3.70 Very slow HGD - -
TP19 2.50 Very slow HGD - -
TP21 1.05 Seepage HGD - -
TP22 1.00 Seepage HGD - -

0.80 Seepage - -
TP23 HGD

2.50 Slow - -
TP24 3.85 Medium HGD - -
P27 3.65 Slow HGD - -
TP30 3.00 Medium HGD - -

HGD = Hummocky Glacial Deposits, ALL = Alluvium, NR = Not Recorded.
All response zones targeted the Hummocky Glacial Deposits.
Pink cells highlight overall maximum and minimum values.

6.29  Although a groundwater strike was not recorded at BHO3, BHO4 and BHQ6 it is likely that
it was obscured by the addition of water to the borehole during the drilling process.

6.30 The monitoring data has been used to infer the likely groundwater flow profile across
the site. The groundwater is indicated to flow in a northerly direction, falling from
approximately 155m AOD in the south to 150m AOD in the north on a hydraulic
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gradient of approximately 0.1. The inferred groundwater flow profile at the site is
presented as Drawing 4.

Hydrology

6.31 No surface water features were monitored as part of this investigation.

Contamination Observations
6.32  No visual or olfactory evidence of contamination was noted during the ground

investigation, groundwater sampling visit or subsequent gas and groundwater
monitoring period.

20



PLOT J KINGSWAY BUSINESS PARK, ROCHDALE
PHASE 2 GEO-ENVIRONMENTAL ASSESSMENT
V1 FEBRUARY 2018

KBP-BWB-ZJ-XX-RP-YE-0002_PH2_P1

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

GEOTECHNICAL ASSESSMENT

Infroduction

The proposed development is anticipated to comprise the construction of a new
distribution warehouse with associated loading bays, parking and infrastructure.
Access will be from James Kearnes Avenue to the south of the site.

Column loads for the proposed development are indicated to be in the region of
500kN, with an anticipated floor slab load of 30kN/m?2.

Drawing 3 shows the depth to Glacial Till beneath the site and Sketch 1 presents a cross-
section through the site.

Ground Model

Due to variations in topography across the site a cut and fill exercise is likely fo be
required prior to development; as such two scenarios have been discussed below to
account for the variation in ground conditions.

Areas of Cut

Areas of cut are likely to be focused in the centre and west of the site. Sketch 2 shows
the position of the proposed development in relation to the present topography;
should the Masterplan be finalised in its present layout then the structures in the south
west of the site are likely to be located in areas of cut. The below Ground Model,
presented as Table 6, identifies likely ground conditions in areas of cut.

Table 6 Ground Model for Areas of Cut
Depth Bulk Unit Weight | Shear Strength | Mv Range Phi Angle
(m bgl) (kN/m?3) Range (kPa) (m2/MN) (°)
Hummocky
Glacial Deposits G070 2=
A 7.0 - 0.1071 -
Glacial Till >150 19 45-310 0.0322

*Base unproven.

Groundwater has been monitored to rest at approximately 3.0m bgl, with the flow
direction indicated to be towards the north.

Hummocky Glacial Deposits have been recorded to predominantly comprise granular
material, although bands of cohesive material were recorded within the stratum,
particularly in the south of the site.

Areas of Fill

The main areas of fill are likely to be located in the north east and centre of the site, in
association with the two streams that bisect the site. Trial pifs in these locations

21
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7.9

7.10

7.12

7.13

7.14

recorded up to 3.0m of Alluvium comprising very soft to soft brownish grey and light
bluish grey slightly gravelly sandy clay, silty gravelly sand and very sandy gravel with
rare black mottling, plant remains, wood fragments up fo 0.50m in length and an
organic odour.

In these areas the Alluvium should be excavated and subsequently backfilled with
engineered fill in accordance with the agreed Earthworks Specification.

Foundation Solutions

Shallow pad foundations have been considered the most economically feasible
solution, however, alternative foundations solutions such as vibro-stone columns or
piled foundations may have to be investigated should the proposed loadings exceed
the values presented below.

Shallow Pad Foundation — Areas of Cut

It is generally not recommended that foundations are constructed bearing into
untreated Made Ground in order to avoid unpredictable and excessive total and
differential settlements. Similarly, the Alluvium would not be considered suitable for the
support of the proposed structures. It is therefore anticipated that foundations will be
taken into the underlying Hummocky Glacial Deposits, although it should be noted that
this stratum was variable in composition and foundations should bear onto similar
material fo avoid differential settlement.

Indicative loads achievable within 25mm setftlement are presented within Table 7
below.

Table 7 Achievable bearing Capacities

S ehlies Depth (m bgl) Bean?k%l/crzf)ch m

1.0 250 250
Tmx1m 2.0 285 285

3.0 350 350

1.0 140 560
2mx 2m

2.0 165 660

Detailed foundation design will be required upon receipt of loadings for the proposed
development.

Shallow Pad Foundations — Areas of Engineered Fill

Due to its compressible nature the Alluvium will likely require removal prior to
development. The resulting excavation will need to be backfilled with engineered fill
to a specification determined by an Earthworks Specification. Earthworks should be
designed to achieve a minimum undrained shear strength of 75kN/m2 that would likely
to provide a safe bearing capacity of the order of 130kN/m?2,
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7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

7.23

Differential movements between varying strata such as engineered fill and natural
Hummocky Glacial Deposits should be accommodated within the design.

Floor Slabs

Ground floor slabs laid on any untreated Made Ground or soft Alluvium risk
unacceptable total and differential settlements.

No details of floor slab are available at this stage, however, a design load of 30kN/m?2
has been assumed. A ground bearing floor slab bearing on to the underlying
Hummocky Glacial Deposits or engineered fill represents a potential solution, however,
there will be arisk of differential settlement owing to potential variation between these
two strata; potential differential movements would need to be accommodated within
the slab design. The choice of final floor slab solution will be dependent on final slab
loadings.

Ground gas assessment (Section 8.0) has classified the site as Characteristic Situation
2. Based on a Type D development a point score of 1.5 will need to be achieved. A
cast in situ ground bearing floor slab with nominal mesh reinforcement would provide
0.5 points.

Roads and Pavements

Dynamic Cone Penetrometer Tests were undertaken in accordance with Transport
Research Laboratory (TRL) methodology adjacent to a number of exploratory hole
locations in order to infer California Bearing Ratio (CBR) values to inform road and
pavement design.

Based on the variability of the results and the likelihood that earthworks will occur on

site, it is recommended that a subgrade CBR value of 3% is adopted. This will need to
be further confirmed via in-situ testing when subgrade levels are available.

Drainage
No soakaway testing was conducted during the ground investigation and due to the

shallow depth of groundwater it is considered unlikely that soakaways will be feasible
at the site.

Excavations

Ease and Stability of Excavation

Use of a conventional backhoe machine is anticipated to be suitable for removal of
all soils on site.

Excavations displayed generally poor stability during the site investigation due to
running sands and are likely to become unstable within a short period of fime.
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7.24

7.25

7.26

7.27

7.28

7.29

7.30

7.31

7.32

Legislation on Personnel Entry to Excavations

Excavations should not be entered by personnel unless full risk assessments and method
statements have been completed.

It isrecommended that no excavations should be entered without appropriate support
and a full risk assessment should be completed prior to entry. Mitigation measures to
protect from accumulating ground gases should be implemented.

Where personnel entry is required for inspection, excavations should be sufficiently
enlarged and as assessment of safe temporary angles should be made. Alternatively,
temporary shoring should be provided.

Groundwater

Groundwater is indicated to flow in a northerly direction with a hydraulic gradient of
0.1. It is likely that groundwater will affect excavations at the site which are progressed
to depths greater than 2.0m bgl and left open for extended periods, although seasonal
variations may alter this depth.

Chemical Attack on Buried Concrete

Water soluble sulphate concentrations in soils varied from 6.9 mg/I to 53 mg/I with soil
pH values ranging from 4.6 to 8.6. Total sulphur concentration ranged from 0.007 % to
0.075 %.

Sulphate concentrations in the groundwater ranged from 1.7 mg/l to 105 mg/! with
groundwater pH values ranging from 5.9 to 7.7.

In accordance with the recommendations of BRE Special Digest 1, ‘Concrete in
Aggressive Ground'’ 2005, the conditions of the soils at the site would therefore be
classified as Design Sulphate Class DS-1 and ACEC Class AC-2z for soils and
groundwater, when considering the most appropriate type of concrete to be used at
the site in order to resist chemical attack from elevated sulphate present in the soils
(assuming mobile groundwater in non-pyritic soils).

Earthworks

The majority of material was found to be Class TA or 2A&2B, however, further
assessment is likely to be required prior to development.

Due to significant variations in topography across the site, earthworks are anticipated

to be required prior to development to create a suitable development platform; an
Earthworks Strategy will be required to support this.
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8.1

8.2

8.3

8.4

8.5

8.6

GROUND GAS ASSESSMENT

Infroduction

A ground gas assessment has been undertaken to assess the risks associated with
ground gases to new buildings and their occupants. The results obtained have been
assessed in line with relevant guidance (notably CIRIA Cé65).

CIRIA C665 guidance indicates that for a site with very low gas generation potential,
as identified in the Desk Study and based on the potential for limited Made Ground,
and a low sensitivity development (the proposed commercial unit), a typical
monitoring programme may comprise four visits over a period of one month.

BWB have undertaken four visits over a period of one month and therefore this
assessment is considered to be sufficient to satisfy planning conditions for the proposed
development.

Methodology

All boreholes were installed with ground gas monitoring wells with response zones within
the superficial Hummocky Glacial Deposits.  Exploratory hole records showing
monitoring well constructions are presented in Appendix 2.

The assessment of potential ground gas generation is based on the observation of
trends and changes in gas evolution by the direct measurement of ground gases from
gas wells. The works included measurement of methane, carbon dioxide, oxygen,
hydrogen sulphide, carbon monoxide, gas flows and barometric pressure. Volatile
organic compounds were also measured using a photoionisation detector (PID).

Results

The minimum and maximum steady state concentrations recorded for borehole flow,
oxygen, carbon dioxide and methane are summarised below in Table 8.

Table 8 Summary of Recorded Ground Gas Results

Carbon Dioxide
Borehole | Targeted Steady Flow (I/hr) (Tv/v) Methane (%v/v)

Geol
C | min | mox [ min [ max | min ] mox
0.3 4.7

BHO1 HGD <0.1 5.1 <0.1 <0.1
BHO2 HGD <0.1 <0.1 0.9 1.8 <0.1 <0.1
BHO3 HGD <0.1 2.6 2.9 4.0 <0.1 <0.1
BHO4 HGD <0.1 0.1 23 319 <0.1 <0.1
BHOS HGD <0.1 <0.1 1.8 313 <0.1 <0.1
BHO6 HGD <0.1 -0.3 <0.1 13.1 <0.1 <0.1
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8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.14

8.15

8.16

8.17

Atmospheric Pressure and Flow

During the monitoring programme completed at the site the atmospheric pressure
ranged between 97é6mb (recorded on 18/01/2018) and 1005mb (recorded on
29/01/2018). Steady flow rates ranged between <0.1l/hr (recorded at multiple
locations on multiple occasions) and 5.11/hr (recorded at BHOT on 29t January).

Three monitoring visits were undertaken when atmospheric pressure was recorded
below 1000mB, representing a low pressure event and the worst case scenario for the
site.

The pressure was recorded as rising during one monitoring visit, as static during two
monitoring visits and falling during one monitoring visit.

On this basis, the monitoring is considered likely to have captured the worst case
gassing scenario at the site as generally, ground gas emissions tend to increase when
atmospheric pressure falls and particularly when the pressure drops below 1000mB.

Hazardous Ground Gas and Volatile Vapours

Steady carbon dioxide concentrations recorded ranged between <0.1% v/v
(recorded at BHO6 on 29t January) and 13.1% v/v (recorded at BHOé on 18t January).

Steady methane concentrations were not recorded above <0.1%v/v and hydrogen
sulphide concentrafions were not recorded above the limit of detection of the
equipment during the monitoring visits.

Carbon monoxide concentrations were generally not recorded above the limit of
detection of the equipment during the monitoring visits with the exception of BH06
(10ppm on 18" January).

PID concentrations were not recorded above <0.1ppm (the limit of detection of the
equipment).

Ground gas monitoring results are presented in Appendix 5.

Risk Assessment

CIRIA Report 665 “Assessing Risks Posed by Hazardous Ground Gases to Buildings”
presents current best practice on the assessment of ground gases for commercial and
residential buildings (with the exception of low rise tfraditional housing). The report
presents arisk based approach based on gas screening levels which depend on both
the concenfration and emission rate of gas from the ground. Gas screening levels are
calculated as follows:

gas concentration (%) X measured borehole flow rate (L/h)
100

Gas screening value (I/hr) =

A maximum gas screening level of 0.66l/hr (for carbon dioxide) was recorded, giving a
classification of Characteristic Situation 2. Based on this data, gas protection measures
are required to be included within all new structures.
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Recommendations

8.18  Gas protection measures should be installed in accordance with BS848:2015. Based
on a Type D development (the proposed commercial units) and the CS2 classification,
a gas protection score of 1.5 will need to be achieved.

8.19  There are a range of mitigation measures available which offer varying degrees of
protection and corresponding number of points. It should be noted that no one single
gas protection measure is likely to offer a sufficient number of points and, therefore, a
combination of techniques may need to be adopted.

Cast in Situ ground bearing floor slab — 0.5 poinfts;

Cast in situ raft or suspended floor slab with minimal penetrations — 1.5 points;
Pressure relief pathways (geo composite blankets / strips) — 0.5 poinfts;
Passive subfloor venting layer (void former / no fines gravel) — 1.5 points; and

Gas resistant membrane installed and verified in accordance with CIRIA 735 —
2 points.

8.20 It should be noted that depending on the selected method of gas protection and risks
posed to occupants of the proposed development, visual inspection and integrity
testing of the gas membrane may need to be undertaken.
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9.1

9.2

?.3

9.4

9.5

HUMAN HEALTH RISK ASSESSMENT

Soil contaminant data have been compared against Generic Site Assessment Criteria
(GSAC) developed by BWB using the CLEA model 1.071 and the updated CLEA
framework (2009) for assessing risk from soil contamination to human health. Details of
the derivation of the GSACs are presented in Appendix 10. The results of the soil
chemical laboratory results are provided within Appendix é with a table summarising
the results presented as Appendix 11.

The GSACs have been developed with the following assumptions which have been
changed from the CLEA default parameter set. Soil type is a sandy loam with an
organic matter content of 1%. This is considered to be more representative of shallow
Made Ground found on most Brownfield sites than the CLEA default of 6% organic
matter.

Pathways

Contamination data have been compared to generic site assessment criteria (GSAC)
for a commercial end use (i.e. using all pathways for that end use) based on an organic
matter content of 1%. The building type for a commercial development is assumed to
be a post 1970s office which is representative of new commercial buildings.

The site is to be developed for commercial end use and therefore the key receptor is
considered to be an adult female worker and GSACs for a commercial industrial end
use have been adopted.

Exposure pathways considered in this assessment are presented in Table 9.

Table 9 Commercial Exposure Pathways

Commercial /
Industrial with

Commercial /

Industrial with Commercial

e Iqr:g:gge:d Hard standing / Industrial
P areas
areas
Ingestion of Soil 4 x x
Ingestion of site derived household dust v x £
Ingestion of contaminated vegetables & & &
Ingestion of soil attached to vegetables x x £
Dermal contact with Soil v x x
Dermal contact with site  derived v & &

household dust
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Inhalation of fugitive soil dust v x x
Inhalation of fugitive site derived household 4 & £
dust

Inhalation of vapours outside v v v
Inhalation of vapours inside v v v

9.6 The whole site is considered to be one averaging area due to the limited dataset and
similarity in site conditions.

Summary

9.7 None of the samples submitted for testing were found to exceed the applied screening
criteria.

9.8 No asbestos was recorded to be within the seven samples submitted for asbestos
screening.

9.9 Based on the above findings it is considered that the recorded contaminant

concentrations do not pose an unacceptable risk to human health receptors.
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10

10.1

10.2

10.3

10.4

10.5

10.6

CONTROLLED WATERS RISK ASSESSMENT

The results of soil leachate analysis and groundwater sampling are presented as
Appendix é and Appendix 7 respectively.

The confrolled waters assessment considers the potfential impact of on-site
contamination to pertinent conftrolled waters receptors identified at the site including:

e Underlying Secondary A Aquifers, including superficial Hummocky Glacial
Deposits and underlying bedrock comprising the Pennine Lower Coal Measures
Formation and Milnrow Formation; and

e On site tertiary watercourses, which flow info an un-named secondary river
approximately 145m to the north west.

Pathways

Controlled water risk assessment has been undertaken through assessment of
leachable concentratfions of contaminants in soil referring fo exposure pathways
considered and referencing Table 10.

Table 10 Controlled Water Exposure Pathways
Leaching of soil contamination into recharge infiltration v
Vertical migration of impacted pore water through unsaturated zone into v

underlying aquifer

Horizontal migration of groundwater through aquifer to off site receptors v

The site is underlain by superficial Hummocky Glacial Deposits (Secondary A Aquifer)
and bisected by a number of tertiary watercourses which flow into a secondary river
approximately 145m to the north west.

In the absence of a sensitive potable supply it is considered appropriate to adopt
environmental quality standards (EQS) for freshwater when assessing groundwater
quality and soil leachate concentrations. Where EQS are not available, World Health
Organisation Standards (WHO) and UK Drinking Water Standards (DWS) have been
adopted as the relevant screening criteria.

Soil Leachability

A summary of the soil leachate concentrations and adopted guideline concentrations
are presented within Appendix 12; exceedances of the soil chemical laboratory results
are presented in Table 11 below.
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10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

Table 11 Summary of Leachate Chemical Testing Results
Contaminant | No. of Samples | Range of Generic Screening No. of

Concentrations level (ng/l) Exceedances
(ng/l)

Copper 5 5.90-37.00 1.00 5

Lead 5 1.20-6.70 1.20 4

Although exceedances of mercury and cyanide were noted, this is due to the
screening criteria being below the laboratory limits of detection; as such, they have
not been considered as exceedances.

The recorded concentrations of copper and lead are marginally above the applied
screening criteria. Given the anticipated end use of the site and the likelihood of a
significant area of the site being covered by hardstanding, rainwater infiltration rates
will be significantly reduced.

As no source of contamination has been identified within soils on site, the above
exceedances have been attributed to naturally elevated background levels.

Groundwater

A summary of the groundwater concentrations and adopted guideline concentrations
are presented within Appendix 13; exceedances of the groundwater results are
presented in Table 12 below.

Table 12 Summary of Groundwater Chemical Testing Results

Range of Generic

Contaminant No. of Samples Concentrations Screening level hoe]
Exceedances
(ng/) (ng/1)
Copper 6 2.50-10.00 1.0 6
Nickel 6 1.40 - 12.00 4.0 4

Although exceedances of benzo(a)pyrene and fluoranthene were noted, this is due to
the screening criteria being below the laboratory limits of detection; as such, they have
not been considered as exceedances.

The recorded concentrations are only marginally higher than the applied water quality
standards for copper and nickel and therefore are still considered to be at acceptable
concentrations.

As no source of contamination has been identified within soils on site, the above
exceedances have been attributed to naturally elevated background levels.

Surface Water

No surface water monitoring was conducted as part of this ground investigation.
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Summary

10.15 Based on the above findings it is considered that the recorded contaminant
concentrations do not pose an unacceptable risk to controlled waters receptors.
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11

11.3

11.4

11.5

ENVIRONMENTAL RISK ASSESSMENT

An updated assessment of identified pollutant linkages has been made following
completion of a ground investigation. The preliminary risk assessment presented in
Section 3 has been updated in the light of the findings of the ground investigation and
the revised conceptual site model developed, as presented in Table 13.

Sources

e Marginally elevated carbon dioxide concentrations.

Pathway
¢ Accumulation and inhalation of ground gases within new development.

Receptor
e Future site users.

Summary of Potentially Significant Pollutant Linkages
The potentially significant pollutant linkages are summarised below.

Potential Accumulation of Hazardous Ground Gas to Future Site Users

There is a risk that carbon dioxide concentrations could accumulate within enclosed
spaces within the proposed development and present arisk to future site users through
asphyxiation.

The recorded concentrations indicate that the site is categorised as a CS2 site,
whereby enhanced ground gas protection measures are required to mitigate against
the risk.

Ground gas protection measures should be installed in accordance with CIRIA C735
and verified by an accredited third party.
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Table 13 Revised Conceptual Site Model

Source Pathway Receptor Con Prob | Risk Mitigation/Investigation

Leachate assessment has identified minor exceedances in

P1: Vertical the screening criteria for copper and lead.

migration of R1: Underlying Mi | Lw Given the anficipated end use of the site and the
contaminants in the | Secondary A Aquifers likelihood of extensive hardstanding being incorporated
soil leachate. info the development, rainwater rates are likely to be

significantly reduced, thus limiting vertical migration.

Barrier pipes are not considered to be required as part of
R2: Water utility pipes Mi Lw the development when considered in the context of the
On-Site Sources guidance presented as Appendix 14.

Natural soil conditions | P2: Direct contact.
of the Hummocky

Glacial Deposits. Soils at the site have been classified as Design Sulphate

R3: Buried structures / . Class DS-1 and ACEC Class AC-2z for soils and
foundations. Mi Lw groundwater (assuming mobile groundwater in non-pyritic
soils).

Groundwater assessment has identified minor

P3: Lateral R4: Surface water exceedances of the screening criteria for copper and

migration of features (culvert/ Mi Lw nickel.
contaminated 19r’riory/ secondary Recorded concentrations are considered to be reflective
groundwater. rivers) of background levels and as such are not considered to

pose a significant risk to controlled waters receptors.

34



PLOT J KINGSWAY BUSINESS PARK, ROCHDALE
PHASE 2 GEO-ENVIRONMENTAL ASSESSMENT
V1 FEBRUARY 2018

KBP-BWB-ZJ-XX-RP-YE-0002_PH2_P1 CONSULIANGY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS

Source Pathway Receptor Con Prob | Risk Mitigation/Investigation

P4: Migration and
On-Site accumulation of
Ground gases ground gases in R5: Future site Users Ground gas mohi’r.orin.g ho.s iden’rifieo! the sifg to be subject
associated with the enclosed spaces : al Sv ul M/L | to a Characteristic Situation 2 gassing regime, whereby
Alluvium that bisects leading fo (commercia) ground gas protection measures will be required.
the site. asphyxiation

(carbon dioxide).

VEENEYETE: BEEEE MENederate, M/L = Moderate/Low, IEEIIBW, VL = Very Low

KEY: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor Hi = High, Li = Likely, Lw = Low Likelihood, Ul = Unlikely

Pollutant Linkage Assessment Summary

When considered in the context of the conceptual site model and the historical activities that have taken place at the site (former
agricultural activities), the proposed development is considered to pose a moderate to low risk to human health and alow risk to controlled
waters.

It is considered that the main driver for the risk rating for human health is the potential for marginally elevated carbon dioxide
concentrations fo accumulate within enclosed spaces.
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12

12.1

12.2

12.3

12.4

12.5

12.6

12.7

ENVIRONMENTAL LIABILITY ASSESSMENT AND
DEVELOPMENT CONSTRAINTS

Statutory Liability

The contaminated land regime has implications for those who cause or knowingly
permit land to be contaminated, or who own or occupy land that is contfaminated.

Contaminated land is defined in Section 78A(2) of Part IIA of the Environmental
Protection Act 1990 as:

‘Any land which appears to the local authority in whose area it is situated to be in such
a condition, by reason of substances in, on or under land, that:

a) Significant harm is being caused or there is a significant possibility of such harm
being caused; or
b) Pollution of controlled waters is being or is likely to be, caused’.

Harm is defined in Section 78(4) of the Environmental Protection Act 1990 as:

‘Harm to the health of living organisms or other interference with ecological systems of
which them form part and, in the case of man, includes harm to his property’.

Once an area of land has been identified as contaminated land, appropriate persons
will be identified as being responsible for the cost of cleaning up the land by the
enforcing authority. The appropriate person will be liable for all or part of the
remediation of the land. Two classes of appropriate person have been identified:

e Class A appropriate persons are those who cause or knowingly permit the
pollutants to be in, on or under the land.
e Class B appropriate persons are the owners(s) or occupier(s) of the land.

Where no Class A appropriate persons can be identified, then Class B appropriate
persons may become liable.

Based on the information available regarding the site, the potential for Statutory
Authority action based on ‘pollution of controlled waters’ or ‘significant harm’ as
defined by Part lIA of the Environmental Protection Act 1990 is considered to be LOW.

Third Party Liability
Based on the information contained in this report, it is the opinion of BWB that the
potential for legal action by surrounding landowners, based on the potential for

contamination to migrate off-site, is considered to be LOW when considering the
limited contamination present on site and surrounding land use.
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12.8

12.9

12.10

12.11

Public Relations

The likelihood of public relations being tarnished due to contamination issues at the site
are considered to be LOW.

Development Implications

The Alluvium recorded at the base of the streams on site is not anficipated to be
suitable as a founding stratum and as such will need removing and replacing with
engineered fill to an agreed specification prior to development.

Excavations at the site are likely to exhibit significant instability with running sands
prevailing. Where excavations advance below 2.0m, temporary shoring may be
required for even short periods. Significant problems with running sands may be
encountered below 2.0m (from existing levels) and suitable groundwater conftrol
measures such as well pointing/dewatering wells may be required to enable
excavations to be dug; it may be that the issue is highly seasonal/subject to inclement
weather. Care should be taken to avoid the removal of excessive fines by the pumping
process which could lead to further localised and general instability of the area.

Due fo the variable topography across the site it is anficipated that earthworks will be

required at the site and therefore an Earthworks Strategy will need to be provided prior
to development.
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13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

13.9

13.10

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Ground conditions were recorded to comprise Topsoil or Made Ground to a maximum
depth of 1.10m bgl and 1.40m bgl respectively overlying Hummocky Glacial Deposits
to a proven depth of 10.00m bgl. The underlying Glacial Till was recorded to a
maximum depth of 15.50m bgl, although the base was unproven.

Head Deposits, as mapped by the BGS, were encountered on site as Alluvium within
the base of the two streams between 0.25m and 3.70m bgl.

Groundwater was monitored between 149.63m and 155.02m AOD and is indicated to
flow in a northerly direction with a hydraulic gradient of 0.1.

Environmental

Leachate assessment has identified minor exceedances in the screening criteria for
copper and lead and groundwater assessment has identified minor exceedances in
the screening criteria for copper and nickel; no exceedances were idenfified by the
soil chemical assessment. As such, the soils and groundwater on site are considered to
pose a low risk to human health and controlled waters receptors.

Recorded concentrations are considered to be reflective of background levels and
are not considered to pose a significant risk to controlled waters receptors. In addition,
rainwater infiliration is likely to be significantly reduced given the anticipated end use
of the site and the likelihood of extensive hardstanding, thus limiting vertical migration.

Ground gas monitoring has identified the site to be subject to a Characteristic Situation
2 gassing regime, whereby ground gas protection measures will be required; this
presents a moderate to low risk to human health receptors.

Geotechnical

Column loads for the proposed development are indicated to be in the region of
500kN; shallow pad foundations taken into the underlying Hummocky Glacial Deposits
have been considered the most economically feasible solution, however, this may
need to be reviewed if final loadings are significantly higher.

At this stage a design load of 30kN/m2 has been assumed for the floor slab. A ground
bearing floor slab bearing on to the underlying Hummocky Glacial Deposits or
engineered fill represents a potential solution, however, there will be arisk of differential
seftlement owing to potential variation between the two strata.

Soils at the site have been classified as Design Sulphate Class DS-1 and ACEC Class AC-
2z for soils and groundwater (assuming mobile groundwater in non-pyritic soils).

No soakaway testing has been conducted and due to the shallow depth of
groundwater it is considered unlikely that soakaways will be feasible at the site.
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Excavations at the site are likely to exhibit significant instability with running sands
prevailing. Where excavations advance below 2.0m, temporary shoring may be
required for even short periods. Significant problems with running sands may be
encountered below 2.0m (from existing levels) and suitable groundwater control
measures such as well pointing/dewatering wells may be required to enable
excavations fo be dug; it may be that the issue is highly seasonal/subject to inclement
weather. Care should be taken to avoid the removal of excessive fines by the pumping
process which could lead to further localised and general instability of the area.

Earthworks are anticipated to be required prior to development due to significant
variations in fopography across the site.

Based on the variability of the DCP results and the likelihood that earthworks will occur
on site, it is recommended that a subgrade CBR value of 3% is adopted.

Recommendations
Environmental

Based on a Characteristic Situation 2 gassing regime and a Type D development a
point score of 1.5 within protection measures installed will need to be achieved.

A gas verification plan should be produced and agreed with the regulators before gas
protection is installed.

Geotechnical

An Earthworks Strategy will be required to inform the proposed development, detailing
specifications for engineered fill.

Contingency arrangements for groundwater control should be considered.
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SITE LAYOUT PLAN

NNNNNNNNNNNNNNNNNNNN
||||||||||||||||||||||||



Site access point.

Possible stream channel; water flowing north.

Topographic low - soft and
boggy.

Ditch running along the southern perimeter.

0 Site Boundary
31

Birmingham | 0121 233 3322

\\\\\\\\\\\\\\\\\\\\\\\\

WILSON BOWDEN
DEVELOPMENTS LTD

PLOT J, KINGSWAY
BUSINESS PARK

||||||||||||

2374 ‘ Date: 12/02/18 | Scale@A3: | 1:1000

Drawing Status
FINAL

eeeeeeeeeee

Project - Originator - Zone - Level - Type - Role - Num!
KBP-BWB-ZJ-XX-DR-YE-0001 P1 | V1




DRAWING 2
EXPLORATORY HOLE LOCATION PLAN
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DRAWING 3
DEPTH TO GLACIALTILL
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DRAWING 4
GROUNDWATER FLOW PROFILE
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SKETCH 2
PROPOSED DEVELOPMENT AND PRESENT TOPOGRAPHY
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APPENDIX 1
PROPOSED MASTERPLAN
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BOREHOLE LOG

Scale 1:50 Sheet 1 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD): 152.78
B H 0 1 Project Number: MCS2374 Eastings: 391486.25
Client: Wilson Bowden Developments Ltd Northings: 411534.68
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 08/01/2018 - 09/01/2018 |Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
) Strik - Depth e | Fi Depth i
Strike D;‘a:s Well | fraimions Description Legend (megtg‘) e (rrf'r; To (m) | Type (erzg Result Cf\;';tge?fsvtzn&
| [0.40] | Grass over very soft dark brownish grey slightly gravelly
1 sandy CLAY with occasional rootlets. Gravel is subangular
122238 7\ and subrounded fine to coarse sandstone and quartz.
(2.20] 1\(Topsoil)
1 Loose yellowish brown medium and coarse gravelly SAND.
_] Gravel is angular to subrounded fine to coarse sandstone b | 100 | 145 | s |1.00| N=8(22/2.2.2,2) | 1.00m (NR)
1 and quartz.
1 (Hummocky Glacial Deposits)
] Below 2.00m bgl with pockets of very soft orangish brown clay b 200 | 245 S | 200| N=8(22/222,2,2) | 2.00m (NR)
] up to 10mm in size.
150.18 " " - -
3.90] 7 Loose yellowish brown slightly gravelly silty SAND. Gravel is
| angular fine to coarse mudstone and shale.
—1 (Hummocky Glacial Deposits) D | 3.00 | 345 | S [3.00| N=7(2,2/1,2,2,2) | 3.00m (NR)
- .. ]
bgl after 1
20mins | 71
3.6m bgl L :
: — D | 400 | 445 | S |4.00| N=5(1,1/2,1,1,1) | 4.00m (NR)
— D | 500 | 545 | S |[5.00| N=6(1,2/2,1,1,2) | 5.00m (NR)
146.28 " - - - D | 650 | 695 | S |6.50 N=26 6.00m (NR)
Stiff brown slightly sandy slightly gravelly CLAY. Gravel is (3,4/4,5,7,10)
angular and subangular fine to coarse mudstone,
sandstone and shale.
(Glacial Till)
At 7.50m bgl granite cobble. B 7:50 | 750
D | 800 | 845 | C |8.00]|N=21(3,4/4,55,7)|8.00m (NR)
U | 950 | 9.95
(62)
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. N Test
Groundwater Remarks: D - Disturbed W Resting ;; - Photo lonisation
o . ES - Environmental Groundwater Detection Screen
Woter Added Groundwater encountered at 3.60m bgl, rising to 3.50m bgl after 20 minutes. Sample. NR = Not 5 Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 01159241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 2 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD): 152.78
BHO]_ Project Number: MCS2374 Eastings: 391486.25
Client: Wilson Bowden Developments Ltd Northings: 411534.68
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 08/01/2018 - 09/01/2018 |Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
. Strike | x| teverm - Depth e From Depth Casing Depth &
Strike | ot | Well | i Description Legend - Egl) e | To ()| Type (rz) Result (Wator Lovel)
— B | 11.00 | 11.50 | S |[11.0|N=22(4,4/5,5,6,6) | 8.00m (NR)
0
— B 12.00
B D | 12.50 s | 12.5 | N=28(5,5/6,7,7,8) | 8.00m (NR)
0
- U 13.50 | 13.95
- D 15.00 S 15.0 N=34
Below 15.00m bgl, very stiff. 0 (2,4/7,7,10,10)
137.28 7 Hole Terminated at 15.50m bgl.
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. . Test
Groundwater Remarks: D - Disturbed W Resting PID - Photo lonisation
o . ES - Environmental Groundwater i tion Screen
Water Added Groundwater encountered at 3.60m bgl, rising to 3.50m bgl after 20 minutes. Sample. NR = Not S - Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 0115 9241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHO

LE LOG

Scale 1:50 Sheet 1 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD): 155.76
BHOZ Project Number: MCS2374 Eastings: 391441.36
Client: Wilson Bowden Developments Ltd Northings: 411478.39
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 09/01/2018 - 10/01/2018 |Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
Strike SQZL;TS Well | fraimions Description Legend (?negt;) e F(rs'r; To (m) | Type D(erzgh Result Cf\;';tge?fsvtzn&
E [050] | Grass over very soft dark brownish grey slightly gravelly
sandy CLAY with occasional rootlets. Gravel is subangular
and subrounded fine to coarse sandstone and quartz. D | 040
(Topsoil)
Medium dense orangish brown slightly gravelly medium
and coarse SAND. Gravel is subangular fine to coarse o | 100 | 145 | s |1.00|N-14(2,3/334.2)
sandstone and quartz.
(Hummocky Glacial Deposits)
D | 200 | 245 | S |[2.00|N=14(1,3/4,3,4,3)|2.00m (NR)
Between 2.50m - 3.70m bgl, clayey bands.
D | 300 | 345 | S [3.00| N=9(1,1/2,2,2,3)
Medium dense dark orangish brown slightly silty slightly
gravelly fine and medium SAND. Gravel is subangular fine D | 400 | 445 | s |4.00]|N=17(2,3/4,4,4,5)
to medium siltstone.
(Hummocky Glacial Deposits)
4.50m
bgl after ; ]
20mins A
4.8mbel |- Loose orangish brown slightly silty slightly gravelly SAND.
Gravel is subangular and subrounded fine to coarse D | 500 | 545 | S 500 N=6(12/1212)
sandstone and quartz.
(Hummocky Glacial Deposits)
Below 6.50m bgl, sand is medium dense. b 6:50 | 6.95 S |6:50 |N=14(23/3344)
Soft dark orangish brown slightly sandy SILT. Sand is fine.
’ . D | 800 | 845 | S |800| N=6(1,1/1,1,22)
(Hummocky Glacial Deposits)
g 2.00] ] Medium dense orangish brown slightly silty slightly gravelly
. 1 SAND. Gravel is subangular and subrounded fine sandstone
_] and quartz.
1 (Hummocky Glacial Deposits)
- D | 950 | 995 | S |9.50|N=14(2,2/3,3,4,4)
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. N Test
Groundwater Remarks: D - Disturbed W Resting PTI; - Photo lonisation
o . ES - Environmental Groundwater i tion Screen
Woter Added Groundwater encountered at 4.80m bgl, rising to 4.50m bgl after 20 minutes. Sample. NR = Not 5 Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks: -
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 01159241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 2 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD): 155.76
BHOZ Project Number: MCS2374 Eastings: 391441.36
Client: Wilson Bowden Developments Ltd Northings: 411478.39
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 09/01/2018 - 10/01/2018 |Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
) Strik . Depth e | F Depth i
Strike D;‘a:s Well | fraimions Description Legend (megtg‘) e (rrf'r; To (m) | Type (erzg Result Cf\;';tge?fsvtzn&
1 Medium dense orangish brown slightly silty slightly gravelly |-
_] SAND. Gravel is subangular and subrounded fine sandstone
1 and quartz.
1 (Hummocky Glacial Deposits)
145.26 - - - — D | 1050
(1.00] ] Firm greyish brown slightly sandy SILT. Sand is fine and
| medium.
_1 (Glacial Till) 8 | 1100 | 11.20
144.26 - - - D | 1150 | 1195 | S |[115 N=46
3s0] ] Very stiff greyish brown slightly gravelly sandy CLAY. Gravel o | (127/811,13,14)
1 is subangular fine and medium granite, mudstone and
_] siltstone.
1 (Glacial Till)
— U | 13.00 | 13.35
) D | 13.40
- D | 1450 | 1495 | S |[145 N=51
] 0 | (7,8/11,12,13,15)
14076 Hole Terminated at 15.00m bgl.
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. N Test
Groundwater Remarks: D - Disturbed W Resting ;; - Photo lonisation
o . ES - Environmental Groundwater i tion Screen
Water Added Groundwater encountered at 4.80m bgl, rising to 4.50m bgl after 20 minutes. Sample. NR = Not S - Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 01159241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 1 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  152.71
BH03 Project Number: MCS2374 Eastings: 391259.31
Client: Wilson Bowden Developments Ltd Northings: 411482.30
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 10/01/2018 - 11/01/2018 |Engineer: LIW Checker:  AD
Groundwater Strata Samples In-Situ Tests
) Strike . Depth e | F Depth Casing Depth &
Strike | ke et Description tegend b0 |whes| (my | To(m)|Type| AT Result | oS
i [0.50] | Grass over soft dark grey slightly gravelly sandy CLAY with L
1 abundant rootlets. Gravel is subangular and subrounded L b | o0
152.21 1 fine to.coarse sandstone and quartz. 050 | o | os0
(.50 7\ (Topsoil) i
1 Loose reddish brown gravelly very silty SAND with -
_| occasional black mottling, rare wood fragments up to L D | 100 | 145 | s |1.00]| N=6(1,0/1,1,2,2)
1 10mm in size and rare rootlets. Gravel is subangular and [
1 subrounded fine to coarse flint, sandstone and quartz. 3
- (Hummocky Glacial Deposits) L
150.71 - - - - 200 | D | 200 | 245 | s |200|N=10(1,1/2233)
(2.10; 1 Firm orangish brown slightly gravelly sandy SILT with i
] occasional black speckling. Gravel is subangular and T
7 subrounded fine and medium flint, sandstone and quartz. L
1 (Hummocky Glacial Deposits) i
1 Below 3.00m bgl, becoming greyish brown and soft. L b 300 | 345 S | 300| N=7(1,0/1,22.2)
— L B | 400 | 445 | S |4.00|N=17(2,3/3,4,55)
148.61 4.10
3.10] ] Medium dense light orangish brown slightly silty fine and i D | 400 | 445
1 medium SAND. L
1 (Hummocky Glacial Deposits) N
1 Below 5.00m bgl, sand is fine to coarse. - D 5.00 5.45 S | 500 | N=23(3,4/5,6,6,6)
| Below 6.50m bgl, fine to coarse sand. n b 6:50 | 6.95 S | 650 |N=19(2,3/455,5)
145.51 7.20
(7.80] 1 Stiff greyish brown slightly gravelly sandy CLAY. Gravel is i
_| subangular and subrounded fine to coarse granite L
1 sandstone and siltstone. [
1 (Glacial Till) i
— — U | 800 | 845
- L D | 850
- - D | 950 | 995 | S |9.50|N=20(2,3/4,5,5,6)
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. N Test
Groundwater Remarks: D - Disturbed W Resting ;; - Photo lonisation
ES - Environmental Groundwater i tion Screen
Woter Added No groundwater encountered. Samp|e. NR = Not 5 - Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 01159241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHO

LE LOG

Scale 1:50 Sheet 2 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  152.71
BH03 Project Number: MCS2374 Eastings: 391259.31
Client: Wilson Bowden Developments Ltd Northings: 411482.30
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 10/01/2018 - 11/01/2018 |Engineer: LIW Checker:  AD
Groundwater Strata Samples In-Situ Tests
. Strike evel(m - Depth e From Depth Casing Depth &
Strike | ot | Well | i Description tegend Eg,) wows| (| TO (M)| Type (,5) Result Wter Lovel)
_ U | 11.00 | 11.45
- D 11.50
- D 12.50 | 12.95 S 12.5 [ N=24 (3,4/5,5,6,8)
] 0
. D | 1450 | 1495 | S |145 N=37
] Below 14.50m bgl, very stiff. 0 (2,5/7,9,10,11)
187.717] Hole Terminated at 15.00m bgl. [
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C-Core Strike HSV - Hand Shear Vane
. . Test
Groundwater Remarks: D - Disturbed W Resting PID - Photo lonisation
ES - Environmental Groundwater i tion Screen
Woter Added No groundwater encountered. Samp|e. NR = Not S - Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 0115 9241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 1 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  154.31
BH04 Project Number: MCS2374 Eastings: 391262.85
Client: Wilson Bowden Developments Ltd Northings: 411438.20
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 09/01/2018 - 10/01/2018 |Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
) Strik . Depth e | F Depth i
Strike D;:aii Well | (seim2ops Description Legend (megtg‘) e (rrf'r; To (m) | Type (erzg Result Cf\;';tge?fsvtzn&
| [0.80] { Soft dark brownish grey slightly gravelly sandy SILT with L
1 occasional rootlets. Gravel is subangular and subrounded I o | 030
7 fine and medium flint quartz. B
1 (Topsoil) r
153.51 - - - -
(3.000 1 Medium dense reddish brown silty gravelly SAND with rare
RaeE . . ) B | 1.00 | 145 | S |1.00 N=20
] black mottl}ng. Gra\./el |s.subangular and subrounded fine b | 100 | 1as (8,12/7,5,4.4)
1 to coarse flint, granite, siltstone and quartz.
1 (Hummocky Glacial Deposits)
— U | 200 | 245
B D | 250
Below 3.00m b, loose sand. D | 300 | 345 | S [3.00| N=4(1,0/0,1,1,2)
Loose reddish brown slightly gravelly silty fine and medium
SAND with rare black speckling. Gravel is subangular and D | 400 | 445 | s 400 N=7(10/1,222)
subrounded fine to coarse quartz.
1 (Hummocky Glacial Deposits)
| Below 5.00m bgl, medium dense sand. o 5.00 545 S |500|N=14(1,2/2,34,5)
1 Below 5.50m bgl, gravel is fine to medium granite, shale and
] quartz.
] Below 6.50m bgl, fine to coarse sand and gravel is subrounded b 6:50 | 6.95 S | 650 |N=18(23/3456)
k ] fine to coarse.
147.11 - - -
(7.80] ] Stiff dark reddish brown slightly gravelly sandy CLAY. Gravel
_| is subangular fine to coarse granite, mudstone and
] siltstone.
1 (Glacial Till)
— U | 800 | 845
- D | 850
- D [ 950 | 995 | s [9.50 N=32
1 Below 9.50m bgl, very stiff. (2,3/5,9,10,8)
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. N Test
Groundwater Remarks: D - Disturbed W Resting ;; - Photo lonisation
ES - Environmental Groundwater i tion Screen
Woter Added No groundwater encountered. Samp|e. NR = Not 5 - Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com BWB
2. Groundwater obscured by drilling, groundwater encountered on second day at 2.80m bg|. |Station Street P: 01159241100
Nottingham E nothnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE

LOG

Scale 1:50 Sheet 2 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  154.31
B H 04 Project Number: MCS2374 Eastings: 391262.85
Client: Wilson Bowden Developments Ltd Northings: 411438.20
Hole Type: CP |Rig:  Dando 1500 Start & End Date: 09/01/2018 - 10/01/2018 |Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
. Strik evel(m - e | F Depth i
Strike D;‘a:s Well | o Description e (r;r)n To (m) | Type (erS; Result Cf\;';tge?fsvtzn&
1 Stiff dark reddish brown slightly gravelly sandy CLAY. Gravel
_| is subangular fine to coarse granite, mudstone and
] siltstone.
1 (Glacial Till)
_ U | 11.00 | 11.45
- D 11.50
- B 12.50 | 12.95
— D |13.00 | 1345 | s |13.0|N=32(34/689,9)
] 0
i D | 1450 | 1495 | S |145 N=41
1 0 | (3,5/89,11,13)
139317 Hole Terminated at 15.00m bgl.
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C-Core Strike HSV - Hand Shear Vane
) ) Test
Groundwater Remarks: D - Disturbed W Resting PID - Photo lanisation
ES - Environmental Groundwater i tion Screen
Woter Added No groundwater encountered. Samp|e. NR = Not S - Standard Penetration
From (mbgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com BWB
2. Groundwater obscured by drilling, groundwater encountered on second day at 2.80m bg|. |Station Street P: 01159241100
Nottingham E nomnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 1 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  155.84
BHOS Project Number: MCS2374 Eastings: 391261.67
Client: Wilson Bowden Developments Ltd Northings: 411374.64
Hole Type: CP |Rig: Dando 1500 Start & End Date: 08/01/2018 Engineer: LW Checker: AD
Groundwater Strata Samples In-Situ Tests
) Strik . Depth e | F Depth i
Strike D;‘a:s Well | fraimions Description Legend (megtg‘) e (rrf'r; To (m) | Type (erzg Result Cf\;';tge?fsvtzn&
] [0.50] { Grass over dark brown slightly gravelly silty SAND. Gravel is
1 subangular and subrounded fine to coarse granite and b | 020 02
155.34 4 quartz. D | 050 | 050
12.80] ]\ (Topsoil)
1 Loose orangish brown gravelly very silty SAND. Gravel is
_] angular to subrounded fine to coarse sandstone and b | 100 | 145 | s |1.00| N=6(1,0/1,1,2,2) | 0.00m (NR)
1 quartzite.
1 (Hummocky Glacial Deposits)
— D | 200 | 245 | S [200| N=7(1,1/2,1,2,2) | 2.00m (NR)
3.00m |. — D | 300 | 345 | S |[3.00| N=8(1,0/2,2,2,2) |3.00m (NR)
bgl after 1
20mins 1
3.3mbel | Soft brown sandy CLAY
(Hummocky Glacial Deposits)
- D | 400 | 445 | S |4.00|N=10(1,1/2,23,3)| 4.00m
Below 4.00m bg|, firm. (2.70m bgl)
D | 500 | 545 | S |[5.00|N=15(2,2/3,4,4,4)| 5.00m
(3.30m bgl)
Firm brown slightly gravelly very sandy SILT with rare roots. B | 550 | 6.00
Gravel is angular and subangular fine and medium
mudstone and shale.
(Hummocky Glacial Deposits)
Firm dark brown slightly sandy slightly gravelly CLAY with U | 650 | 6.95
occasional pockets of sandy clay up to 15mm in size. Gravel (40)
is angular to subrounded fine to coarse mudstone and
shale. D | 7.00 | 7.00
(Glacial Till)
Below 8.00m byl ST D | 800 | 845 | S |8.00|N=16(2,3/3,4,4,5)|8.00m (NR)
U | 950 | 995
., (65)
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. N Test
Groundwater Remarks: D - Disturbed W Resting ;; - Photo lonisation
o . ES - Environmental Groundwater i tion Screen
Water Added Groundwater encountered at 3.30m bgl, rising to 2.70m bgl after 20 minutes. Sample. NR = Not 5 - Standard Penetration
From (mbgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 01159241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 2 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  155.84
BHOS Project Number: MCS2374 Eastings: 391261.67
Client: Wilson Bowden Developments Ltd Northings: 411374.64
Hole Type: CP |Rig: Dando 1500 Start & End Date: 08/01/2018 Engineer: LW Checker: AD
Groundwater Strata Samples In-Situ Tests
) Strike - Depth e | F Depth i
Strike D;‘aifs Well | fraimions Description Legend (megtgl) e (rrf'r)n To (m) | Type (erzg Result Cf\;';tge?fsvtzn&
1 Firm dark brown slightly sandy slightly gravelly CLAY with Rt
_] occasional pockets of sandy clay up to 15mm in size. Gravel o | 1000 | 10.00
71 is angular to subrounded fine to coarse mudstone and
1 shale.
- (Glacial Till)
— D | 11.00 | 1145 | S |11.0|N=22(2,4/4,56,7)|9.00m (NR)
1 0
- U 12.50 | 12.95
] (90)
— D 13.00 | 13.00
- D | 1450 | 1495 | S |145 N=31 9.00m (NR)
1 0 (2,1/5,7,9,10)
140847 Hole Terminated at 15.00m bgl. [15.00
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
) ) Test
Groundwater Remarks: D - Disturbed W Resting ;; - Photo lonisation
o . ES - Environmental Groundwater i tion Screen
Water Added Groundwater encountered at 3.30m bgl, rising to 2.70m bgl after 20 minutes. Sample. NR = Not S - Standard Penetration
From (mbgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com
Station Street P: 0115 9241100
Nottingham E notﬁnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE

LOG

Scale 1:50 Sheet 1 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  155.00
BHOG Project Number: MCS2374 Eastings: 391200.32
Client: Wilson Bowden Developments Ltd Northings: 411398.68
Hole Type: CP |Rig:  Dando 1500 Start & End Date: ~ 11/01/2018 - 12/01/2018 |Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
) Strik . Depth e | F Depth i
Strike D;:aii Well | fraimions Description Legend (megtg‘) e (rrf'r; To (m) | Type (erzg Result Cf\;';tge?fsvtzn&
| [0.70] { Grass over dark brown slightly gravelly silty SAND. Gravel is L
1 subangular and subrounded fine to coarse granite and L b | o0
1 quartz. N
1 (Topsoil) F
154.29 - - - - D | 070
[2.30) ] Loose orangish brown slightly gravelly silty SAND. Gravel is
—| subangular and subrounded fine to coarse granite and D | 100 | 145 | s |1.00| N=7(1,0/1,2,2,2)
1 quartz.
1 (Hummocky Glacial Deposits)
] Below 2.00m bgl, gravel includes sandstone. ° 200 | 2.45 S 200 | N=6(11/1,1,22)
152.00 - - - - D | 300 | 345 | S [3.00| N=7(1,1/2,2,1,2)
3.20] ] Loose yellowish brown slightly silty slightly gravelly SAND.
| Gravel is angular to subangular fine to medium granite and
7 shale.
1 (Hummocky Glacial Deposits)
j Below 4.00m bgl, medium dense sand, gravel includes 3 jgg jig S | 400 |N=14(2.2/3,344)
1 sandstone. ) ’
— B | 500 | 545 | S |5.00|N=12(1,2/2,33,4)
| Between 5.70m - 6.20m bgl, Band of stiff brown sandy clay.
148.79 - - - -
3.10] ] Medium dense brown slightly silty slightly gravelly SAND.
| Gravel is angular to subangular fine to coarse granite and D | 650 | 695 | s |6.50|N=23(2,3/4,6,67)
] sandstone.
1 (Hummocky Glacial Deposits)
j Below 8.00m bgl, gravel is fine to medium. b 8.00 | 845 S | 800 |N=27(3,4/5688)
145.70 - - - -
(s.70; 1 Stiff dark grey slightly sandy slightly gravelly CLAY. Gravel is
] subangular to subrounded fine to medium mudstone. D | 950 | 995 | S ]9.50|N=23(23/4667)
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm) " R
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C- Core Strike HSV - Hand Shear Vane
. . Test
Groundwater Remarks: D - Disturbed W Resting PTI; - Photo lonisation
ES - Environmental Groundwater i tion Screen
Woter Added No groundwater encountered. Samp|e. NR = Not 5 - Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com BWB
2. Groundwater obscured by drilling, groundwater recorded on second day at 4.00m bgl. Station Street P: 01159241100
Nottingham E nothnghamv CONSULTANCY | ENVIRONMENT
NG2 3DQ @bwbconsulting.com  |infrastrucTure | BUILDINGS




BOREHOLE LOG

Scale 1:50 Sheet 2 of 2
LOCATION ID |Project Name: Plot J, Kingsway Business Park Ground Level (m AOD):  155.00
B H 06 Project Number: MCS2374 Eastings: 391200.32
Client: Wilson Bowden Developments Ltd Northings: 411398.68
Hole Type: CP |Rig: Dando 1500 Start & End Date: 11/01/2018 - 12/01/2018 |Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike s;‘::s Well | fraimions Description Legend (?:EZ) e F(r;r)n To (m) | Type D(eﬁ;h Result Cf\;';tge?fsvtzn&
1 (Glacial Till) 1
R ]
R0
]
.
\\\\ — B 11.00 | 11.45
0
//\///\ Below 11.50m bgl, gravel is fine to coarse and includes granite D | 115011195 S 1%)'5 N=25(23/56,7.7)
/\\\< and coal.
o
B
//>\\//> - D | 1250 | 1295 | s |12.5|N=28(2,4/6,6,7,9)
W 0
o
0
o
-
0
//>///> D 14.50 | 14.95 S 14.5 N=41
\\ Below 14.00m bgl, very stiff.
//\///\ 0 | (35/7,912,13)
-
NN 1 g
14000 Hole Terminated at 15.00m bgl. [15.00
Chiseling Remarks Legend
From (m bgl) To (m bgl) |Time (hh:mm)
Reason for Termination: Sample Type: Groundwater: In-Situ Tests
Target depth achieved. B - Bulk Groundwater  C- Cone Penetration Test
C-Core Strike }T—IS\i - Hand Shear Vane
Groundwater Remarks: D - Disturbed W Resting PID - Photo lanisation
ES - Environmental Groundwater i tion Screen
Woter Added No groundwater encountered. Sample NR = Not S Standard Penetration
From (m bgl) | To (m bgl) Volume (1) U - Undisturbed Recorded Test
Other Remarks:
BWB Consulting Ltd Web:
1. No visual or olfactory evidence of contamination. Waterfront House bwbconsulting.com BWB
2. Groundwater obscured by drilling, groundwater recorded on second day at 4.00m bgl. Station Street P: 01159241100
Nottingham E: nottingham
NG2 3DQ @bwbconsulting.com \Cﬁ:ius‘v':rccv;R:T\gcﬁglMNZ‘;




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 235
TP01 Project Number: MCS2374
R ) 0.65[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP |Plant: CAT 320 F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  151.92 Eastings & Northings:  391486E 411489N Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
02sm| Grass over very soft dark brownish grey slightly gravelly -
151.67 sandy CLAY with abundant rootlets and slight organic e
odour. Gravel is subangular and subrounded fine to coarse [[ ==
quartz. [
110m . L D 0751085 0.80 (17)kPa
(Topsoil) ES | 0.75 | 0.85
Soft brownish dy CLAY with | i B 080 (20)kpa
oft brownish grey sandy with rare plant remains. 0.80 (26)kPa
Sand is fine and medium.
150.57 — . 1.35
(Alluvium) r
Brownish grey silty gravelly SAND with rare black mottling, -
rare wood fragments up to 50mm in size and organic - :S i;? 1-:?
odour. Gravel is subangular and subrounded fine to coarse - ’ ’
quartz. L
(Alluvium) i
2.35m j
Below 3.00 bgl slightly gravelly very silty. L
v .. L B | 340 | 350
bgl B
18.22 Hole Terminated at 3.70m bgl. [37°
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Slow inflow noted at 3.40m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 265
TPOZ Project Number: MCS2374
0.70[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  150.85 Eastings & Northings:  391460E 411548N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Grass over very soft dark grey slightly sandy slightly -
050mi - gravelly CLAY with abundant rootlets. Gravel is -
15035 subrounded fine to coarse quartz. 050 | g5 | 055 | 0.65
o03om|\ (Made Ground) r
15005 Greenish grey mottled orangish brown slightly gravelly
o3sm very silty SAND with rare material fragments up to 5mm in
1870 thickness. Gravel is subrounded fine to coarse quartz.
(Made Ground)
Very soft brown slightly sandy slightly gravelly CLAY with
w bundant wood fi ts up to 300m in size. Gravel i S Il s
1.85m Lus |t @bundant wood fragments up to m in size. Gravel is es | 170 | 1.80
bl subrounded fine to coarse quartz.
(Alluvium)
Light bluish grey very sandy GRAVEL with a low
14825 subrounded sandstone cobble content and abundant
wood fragments up to 0.50m in length. Gravel is
w subangular and subrounded fine to coarse sandstone and
3'3;"‘ ooom it quartz. B | 310 | 3.20
(Alluvium) :
147.35 Below 1.85m bgl, becoming slightly gravelly silty. :
Orangish brown silty fine and medium SAND. C
(Hummocky Glacial Deposits) 3
Hole Terminated at 3.50m bgl. ;
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Seepage noted at 1.85m bgl. W el
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 250
TP03 Project Number: MCS2374
R ) 0.65[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  153.80 Eastings & Northings:  391429E 411516N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
02sm| Grass over brownish grey clayey gravelly SAND with - ES | 0.10 | 0.20
153.55 abundant rootlets. Gravel is angular to subrounded fine to 0.25
coarse brick and quartzite.
(Made Ground)
120m| Qrangish brown gravelly medium and coarse SAND with
occasional roots. Gravel is subangular and subrounded B | 100 | 110
. ES | 1.00 | 1.10
fine to coarse sandstone and quartz.
15235 —1_(Hummocky Glacial Deposits) 145
Reddish brown clayey gravelly SAND. Gravel is subangular
o7sm| and subrounded fine to coarse sandstone and quartz.
(Hummocky Glacial Deposits)
151.60 - - . 2.20
Light orange gravelly medium and coarse sand with a low
subangular sandstone cobble content. Gravel is subangular
and subrounded fine to coarse sandstone and quartz.
13om|  (Hummocky Glacial Deposits)
B | 3.00 | 3.10
13030 Hole Terminated at 3.50m bgl. 330
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 220
TP04 Project Number: MCS2374
R ) 0.75[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  155.84 Eastings & Northings:  391448E 411468N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
0o Grass over soft dark grey slightly gravelly sandy CLAY with -
.40m ’
a low subrounded mudstone and quartz cobble content, 3
155.44 — .
abundant rootlets and occasional metal up to 60mm. s | 050 | 0.60
Gravel is subangular and subrounded fine and medium
quartz.
(Made Ground)
Yellowish brown slightly gravelly fine to coarse SAND.
Gravel is subangular and subrounded fine to coarse B | 140 | 1.50
mudstone and quartz. Es | 140 | 150
(Hummocky Glacial Deposits)
3.10m
Below 2.20m bgl, pockets of orange clay up to 70mm and gravel
includes slate.
15234 Hole Terminated at 3.50m bgl. 330
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 265
TP05 Project Number: MCS2374
R ) 1.40| Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  155.13 Eastings & Northings:  391423E 411485N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
o30m| Dark brownish grey clayey gravelly SAND with abundant 3
; . 3 ES | 0.20 | 0.30
154.83 rootlets. Gravel is subrounded fine to coarse quartz. 1030
(Topsail)
Orangish brown gravelly medium and coarse SAND with a
low subangular and subrounded granite and sandstone
cobble content. Gravel is subangular and subrounded fine
to coarse sandstone and quartz.
220m| (Hummocky Glacial Deposits)
B 1.70 | 1.80
15263 Hole Terminated at 2.50m bgl. 230
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.00
TP06 Project Number: MCS2374
0.90[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  153.13 Eastings & Northings:  391396E 411538N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
ozom| Grass over dark grey slightly gravelly clayey SAND with - ES | 015 | 0.25
152.82 abundant rootlets. Gravel is subangular and subrounded < 030
fine to coarse shale and quartz. i L
050m (Topsoil) 5 C
' Reddish brown silty very gravelly SAND. Gravel is 5 i
subangular and subrounded fine to coarse mudstone and I
1519 —— quartz. 2 1.20
(Hummocky Glacial Deposits) r 8 | 150 | 160
v Reddish brown very sandy GRAVEL with a low subrounded i es | 150 | 1.60
./m - . B
bel 130m| 8ranite and quartzite cobble content. Sand is medium and -
coarse. Gravel is subrounded fine to coarse siltstone and -
quartz. L
(Hummocky Glacial Deposits) s i
150.62 - ’ 2.50
Hole Terminated at 2.50m bgl. L
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Seepage noted at 1.70m bgl. W el
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.40
TP07 Project Number: MCS2374
0.90[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  153.14 Eastings & Northings:  391367E 411536N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Grass over soft slightly gravelly sandy CLAY with abundant -
0ssm| rootlets. Gravel is subangular and subrounded fine to -
1525 coarse granite and quartz. oss
(Topsaoil) C
Reddish brown gravelly very silty SAND with rare rootlets i
10sm[] and a low subangular granite cobble content. Gravel is ~ B | 100 | 110
. . i ES | 1.00 | 1.10
angular to subrounded fine to coarse granite and quartz. i
(Hummocky Glacial Deposits) r
151.54 Below 1.00m bgl, silty 1.60
Reddish brown sandy GRAVEL with a low subangular to r
subrounded granite cobble content. Gravel is angular to r B | 1.90 | 2.00
1oom| rounded fine to coarse granite, mudstone, shale and -
b _4 2.3m quartz. r
be! (Hummocky Glacial Deposits) -
15034 Hole Terminated at 2.60m bgl. [ 260
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Seepage noted at 2.30m bgl. W el
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.60
TP08 Project Number: MCS2374
0.80[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 09/01/2018 Stability: Unstable
Ground Level (m AOD):  154.72 Eastings & Northings:  391384E 411495N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
02sm| Grass over gravelly clayey SAND with abundant rootlets. - ES | 0.10 | 0.20
154.47 Gravel is subangular to rounded fine to coarse mudstone 025
0.30m d rtz 3 B 0.40 | 0.50
154.17 ana quartz. 1 0.55
(Topsaoil) l
Dark orangish brown slightly gravelly clayey SAND with I
o8\ occasional rootlets. Gravel is subangular and subrounded I
fine to coarse mudstone and quartz. i
15332 — | (Hummocky Glacial Deposits) 140
Reddish brown mottled grey slightly gravelly sandy SILT r
with rare rootlets. Gravel is angular and subangular fine to 3 D 1.80 | 1.90
medium shale. — 2.00 | 2.10
(Hummocky Glacial Deposits) L
w 190m| Reddish brown very gravelly SAND. Gravel is subangular to L
ZQZT rounded fine to coarse granite, mudstone and shale. C
(Hummocky Glacial Deposits) r
151.42 " - " 330
Orangish brown slightly gravelly sandy SILT. Gravel is i D 3.40 | 3.50
subangular to subrounded fine to medium mudstone. - ES | 3.40 | 3.50
1oom| (Hummocky Glacial Deposits) L
13042 Hole Terminated at 4.30m bgl. 430
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Very slow inflow noted at 2.50m bgl. ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.00
TP09 Project Number: MCS2374
0.70[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  156.31 Eastings & Northings:  391395E 411433N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
02sm| Grass over brownish grey slightly gravelly silty SAND with - ES | 0.10 | 0.20
156.06 abundant rootlets. Gravel is angular to subrounded fine to 025
coarse flint and quartz.
(Topsaoil) - B | 070 | 0.80
Lo Orangish brown slightly gravelly medium to coarse SAND i
.40m
with rare rootlets. Gravel is subangular fine to coarse T
extremely weak sandstone. r
(Hummocky Glacial Deposits) -
154.66 - - - | 165
Light orangish brown gravelly SAND with a low [
subrounded granite cobble content. Gravel is subrounded T
o9sm| fine to coarse sandstone and quartz. r
(Hummocky Glacial Deposits) C 8 240 | 2.50
L. ES | 2.40 | 2.50
15371 Hole Terminated at 2.60m bgl. [ 260
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit collapsed back to 2.10m bgl. B - Bulk Groundwater  HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 2.75
TP]_O Project Number: MCS2374
0.70[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  155.96 Eastings & Northings:  391365E 411439N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Grass over dark greyish brown slightly gravelly silty SAND - ES | 015 | 0.25
o4 \with abundant rootlets. Gravel is subangular and -
13551 1~ subrounded fine to coarse granite, sandstone and quartz. { 045
15531 (Topsoil) | 0.65
Dark orangish brown slightly silty slightly gravelly SAND. i 8 | 090 | 1.00
07sm|| Gravel is subangular and subrounded fine to coarse T ES | 0.90 | 1.00
granite, sandstone and quartz. i
15456 —— | (Hummocky Glacial Deposits) 140
Light reddish brown silty gravelly SAND with rare rootlets r
and occasional yellowish brown mottling. Gravel is angular 3
to subrounded fine to coarse granite, sandstone, shale and -
N quartz. i B 2.15 | 2.25
o (Hummocky Glacial Deposits) L
. m
Light orangish brown gravelly medium and coarse SAND. C
Gravel is angular to subrounded fine to coarse granite r
mudstone, shale and quartz. r
(Hummocky Glacial Deposits) -
Below 2.15m bgl, becoming yellowish brown. L
15248 Hole Terminated at 3.50m bgl. 330
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit collapsed back to 2.20m bgl. B - Bulk Groundwater  HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.20
TPl 1 Project Number: MCS2374
0.70[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  154.96 Eastings & Northings:  391345E 411479N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill LGXOEID()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(emp;h Result
o3sm| Grassover dark brownish grey slightly gravelly silty SAND -
15061 with abundant rootlets. Gravel is subangular and o 035
oas subrounded fine to coarse granite.
} (Topsoil)
13416 Dark orangish brown slightly gravelly silty SAND with rare
o4om | rootlets. Gravel is subangular and subrounded fine to D ] 100 | 110
15376 —| coarse granite ES | 100 ) 1.10
. . B 1.30 | 1.40
o4om|| (Hummocky Glacial Deposits)
153.36 Light reddish brown slightly gravelly silty SAND. Gravel is
angular to subrounded fine to coarse flint, granite and
sandstone.
1.20m ||| (Hummocky Glacial Deposits)
Light reddish brown slightly silty very sandy GRAVEL with a 8 245 | 255
low subangular granite cobble content. Gravel is ' '
152.16 subangular and subrounded fine to coarse granite,
030m| | Sandstone, shale and quartz.
151.86 (Hummocky Glacial Deposits) -
Light reddish brown slightly gravelly silty SAND with rare i
black mottling, Gravel is subangular and subrounded fine -
to coarse granite, sandstone, shale and quartz. L
(Hummocky Glacial Deposits) i
Lightly yellowish brown silty SAND. L
(Hummocky Glacial Deposits) r
Hole Terminated at 3.10m bgl. +
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.10
TP]_Z Project Number: MCS2374
0.90[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  153.02 Eastings & Northings:  391321E 411529N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
0o Grass over dark greyish brown slightly gravelly silty SAND
.40m -
with abundant rootlets. Gravel is angular to subrounded - ES | 0.30 | 0.40
12 o2sm|\ fine to coarse granite, shale, and quartz. 040
152.37 (Topsoil) | 0.65
Orangish brown slightly gravelly sandy SILT with occasional sl B | 080 050
oM rootlets. Gravel is angular to subrounded fine to coarse T
b 4 13m 15172 granite, shale anc.l quartz. . [ 150
bgl (Hummocky Glacial Deposits) i D | 140 | 1.50
o5l Reddish brown slightly silty sandy GRAVEL with a medium : Es | 140 | 150
subrounded granite cobble content. Gravel is angular to 3
15097 subrounded granite and mudstone. 5 05
(Hummocky Glacial Deposits) L
o7sm|| Reddish brown slightly gravelly sandy SILT. Gravel is L
angular to subrounded fine to coarse granite, mudstone n
150.22 — and Shale' 72.80
(Hummocky Glacial Deposits) r
Orangish brown gravelly SAND. Gravel is angular to - D 3.10 | 3.20
rounded fine to coarse granite, mudstone and shale. L ES | 3.10 | 3.20
1:30mL (Hummocky Glacial Deposits) -
Soft dark grey slightly sandy slightly gravelly CLAY. Gravel is L
angular to rounded fine to coarse granite, mudstone, shale
148.92 and quartz' 4.10
(Hummocky Glacial Deposits) r
Below 3.50m bgl, low subangular to subrounded granite cobble +
content. B
Hole Terminated at 4.10m bgl. i
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Slow inflow noted at 1.30m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.15
TP13 Project Number: MCS2374
0.85[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  151.16 Eastings & Northings:  391281E 411524N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
oasm| Grass over dark greyish brown slightly gravelly very silty - ES | 0.10 | 0.20
15081 SAND with abundant rootlets. Gravel is subangular to SF 035
\ rounded fine to coarse shale and quartz. L
055mi1 (Topsoil) r
15026 Orangish brown slightly gravelly very silty SAND with [ 0.90
was || OCCaSional rootlets. Gravel is angular to subrounded fine B | 100 | 110
w to coarse granite, shale and quartz.
1.35m 149.81 — . . 1.35
bel (Hummocky Glacial Deposits) o | 150 | 160
Below 0.50m bgl, slightly silty. £s 1'50 1.60
osom|| Reddish brown sandy GRAVEL with a low subangular and i ' '
subrounded granite cobble content. Gravel is angular to T
14901 ——1| rounded fine to coarse granite, mudstone, and shale. [ 215
(Hummocky Glacial Deposits) r 5 50 | 250
Soft greyish brown slightly sandy slightly gravelly CLAY. - ’ '
Gravel is angular and subangular fine to coarse granite and
145m|| shale. i
(Hummocky Glacial Deposits) a
Yellowish brown slightly gravelly SAND. Gravel is i
subangular and subrounded fine to coarse granite, I
14756 ——) sandstone and quartz. [ 360
(Hummocky Glacial Deposits) 3
Hole Terminated at 3.60m bgl. ;
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Slow inflow noted at 1.35m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100
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INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 2.95
TP14 Project Number: MCS2374
0.95| Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 10/01/2018 Stability: Unstable
Ground Level (m AOD):  152.97 Eastings & Northings:  391307E 411494N Engineer: TY Checker:  AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Grass over dark greyish brown slightly gravelly silty SAND -
24m| and abundant rootlets. Gravel is subangular to rounded -
15252 fine to coarse granite, shale and quartz. { 045
035m1\ (Topsoil) r
15217 Orangish brown slightly gravelly silty SAND with occasional 00
rootlets. Gravel is angular and subangular fine to coarse - D ] 100 | 110
. r ES | 1.00 | 1.10
osom|| granite, shale and quartz. r
(Hummocky Glacial Deposits) T
5127 Soft reddish brown mottled grey slightly gravelly sandy [0
b A ’ SILT. Gravel is angular to subrounded fine to coarse granite L 6 | 100 | 200
bgl and shale. ' ' - es | 190 | 200
L1om (Hummocky Glacial Deposits) L
Orangish brown very sandy GRAVEL. Gravel is angular to i
rounded fine to coarse granite, sandstone, shale and : r
15017 |- guartz. . . Loso| D | 2.80 | 2.90
15007 =1\ (Hummocky Glacial Deposits) [ 290
Soft dark greyish brown slightly sandy slightly gravelly C
CLAY. Gravel is angular to subrounded fine to coarse 3
granite, mudstone and shale. -
(Hummocky Glacial Deposits) L
Hole Terminated at 2.90m bgl. i
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Trial pit unstable. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Fast inflow noted at 1.85m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ
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INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.00
TP15 Project Number: MCS2374
R ) 0.80[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 12/01/2018 Stability: Unstable
Ground Level (m AOD):  154.84 Eastings & Northings:  391321E 411455N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Dark greyish brown slightly gravelly silty SAND with - ES | 0.10 | 0.20
°4m| abundant rootlets. Gravel is subangular to rounded fine to -
15439 — coarse granite and sandstone. { 045
(Topsaoil) C
Orangish brown slightly silty gravelly SAND with a low i
subangular and subrounded granite cobble content with I B 110 | 1.20
M rare rootlets. Gravel is subangular to rounded granite, i
mudstone and quartz. r
(Hummocky Glacial Deposits) -
Below 1.20m bgl, becoming silty. i
3.25m L
Below 2.90m bgl, very silty, gravel is granite, mudstone and shale. L D 3.00 | 3.10
Below 3.30m bgl, silty gravelly SAND. L
— B 3.50 | 3.60
15114 Hole Terminated at 3.70m bgl. [37°
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.20
TP16 Project Number: MCS2374
0.75[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 12/01/2018 Stability: Unstable
Ground Level (m AOD):  156.47 Eastings & Northings:  391342E 411408N Engineer: TY Checker:  AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill LGXOEID()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(emp;h Result
Grass over dark greyish brown slightly gravelly silty SAND es | 020 | 030
%M with abundant rootlets. Gravel is subrounded and ' ’
156.02 subangular granite and quartz. ES | 0.50 | 0.60
035m1\ (Topsoil)
15567 Orangish brown slightly gravelly very silty SAND. Gravel is
subrounded and subangular granite and quartz.
0.70m . .
(Hummocky Glacial Deposits) B 1.20 | 1.30
1505 Reddish brown slightly silty very gravelly SAND with a low
subangular and subrounded granite cobble content. Gravel
o7om|| is subangular to rounded granite, mudstone and shale.
(Hummocky Glacial Deposits)
15427 —— Reddish brown slightly silty very sandy GRAVEL with a low
subangular and subrounded granite cobble content. Gravel 8 230 | 240
is subangular to rounded granite, mudstone and shale.
(Hummocky Glacial Deposits)
Yellowish brown gravelly SAND with a low subangular to
180mH subrounded granite cobble content. Gravel is angular to
subrounded coal, granite, mudstone and sandstone.
(Hummocky Glacial Deposits)
Below 3.10m bgl, sightly gravelly silty SAND with cobble absent.
152.47 D 4.00 | 4.10
15237 2™ Firm reddish brown slightly gravelly sandy CLAY. Gravel is 2'8? 8(2)3::23
r 8 ]
angular to roundgd coal ar.1d mudstone. i 4.05 (94)kPa
(Hummocky Glacial Deposits) -
Hole Terminated at 4.10m bgl. i
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

NG2 3DQ

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 2.95
TP17 Project Number: MCS2374
R ) 0.80[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 12/01/2018 Stability: Unstable
Ground Level (m AOD):  153.63 Eastings & Northings:  391310E 411436N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Grass over soft dark greyish brown slightly gravelly sandy -
0.50m| - SILT with abundant rootlets. Gravel is subangular and -
15313 —— subrounded granite and quartz.
(Topsoil) ES | 0.60 | 0.70
Orangish brown slightly silty gravelly SAND with a low
b subangular and subrounded granite content. Gravel is
angular to subrounded fine to coarse granite, sandstone B 1.20 | 1.30
10sm|| @nd quartz.
(Hummocky Glacial Deposits)
Below 1.05m bgl, light brown mottled grey with pockets of soft clay up
to 40mm.
Below 1.70m bgl, slightly gravelly silty.
13118 ; : : B | 250 | 2.60
Brown slightly gravelly very silty SAND. Gravel is angular to : :
. . ES | 2.50 | 2.60
subrounded fine to coarse coal, granite, mudstone,
1osm| Sandstone and quartz.
150.13 (Hummocky Glacial Deposits)
w ... o3om| Soft reddish brown slightly gravelly sandy SILT. Gravel is D | 370 3.80
bel 1983 angular to subrounded fine to medium flint and granite. L
(Hummocky Glacial Deposits) L
Hole Terminated at 3.80m bgl. r
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Very slow inflow noted at 3.70m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.10
TP18 Project Number: MCS2374
R ) 0.90[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  155.10 Eastings & Northings:  391319E 411390N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Dark greyish brown slightly gravelly silty SAND with - ES | 0.10 | 0.20
ossm| abundant rootlets. Gravel is subangular and subrounded -
15455 granlte', shale and quartz. o5
(Topsaoil) C
Orangish brown slightly silty gravelly SAND with a low i B | 0801 050
. . | ES 0.80 | 0.90
subrounded granite content. Gravel is subangular to N
subrounded granite and shale. i
(Hummocky Glacial Deposits) r
».15m | L_Below 0.75m bgl, patches of mottled black. L
’ Below 1.40m bgl, orangish brown and slightly gravelly. r
Below 1.70m bgl, silty. i
152.40 - - - 270
Soft greyish brown slightly gravelly sandy CLAY. Gravel is D | 280 | 2.90
angular and subangular mudstone and shale.
100m| (Hummocky Glacial Deposits)
Below 3.40m bgl, firm dark grey and gravel including mudstone and L D 3.40 | 3.50 3.50 (104)kPa
151.40 sandstone. - L370 3.50 (121)kPa
Hole Terminated at 3.70m bgl. L 3.50 (122)kPa
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.20
TP19 Project Number: MCS2374
0.85[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  155.89 Eastings & Northings:  391291E 411353N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Dark greyish brown slightly silty sightly gravelly SAND with -
0esm| @ low subrounded granite cobble content and abundant -
rootlets. Gravel is subangular and subrounded granite and - ES | 040 | 030
155.24 quartz. { 0.65
0.20m . L
155.04 (Topsoil) L0851 B | 0.90 | 1.00
Orangish brown slightly silty slightly gravelly SAND. Gravel T
o6m Il is subangular to rounded granite and quartz.
1sa3s (Hummocky Glacial Deposits) 150
Orangish brown slightly silty sandy GRAVEL with a low
osom||l subangular and subrounded granite content. Gravel is
angular to rounded granite, sandstone and quartz. -
15379 (Hummocky Glacial Deposits) 1
o.50m ||_Below 1.10m bgl, silty - D | 230 | 240
v .. Orangish brown gravelly very silty SAND. Gravel is angular T
153.29 — . 2.4
bel 5329 to subrounded granite, sandstone, shale and quartz. %0 B 270 | 2.80
(Hummocky Glacial Deposits)
Stiff reddish brown slightly gravelly sandy SILT. Gravel is -
Lasm angular and subangular granite and shale.
(Hummocky Glacial Deposits)
Yellowish brown slightly gravelly SAND. Gravel is
subangular and surrounded fine to coarse sandstone and
151.84 — Shale' | 4.05
(Hummocky Glacial Deposits) L
Hole Terminated at 4.05m bgl. i
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Very slow inflow noted at 2.50m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.20
TPZO Project Number: MCS2374
0.85[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  155.76 Eastings & Northings:  391274E 411377N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Grass over dark greyish brown slightly silty slightly gravelly -
0.40m . . . B
SAND with abundant rootlets. Gravel is subrounded fine to -
15536 medium quartz. Es | 050 | 0.60
o6sm| \(TOpsoil)
Reddish brown mottled grey slightly silty gravelly SAND.
15471 ——{ Gravel is subangular and subrounded granite and quartz.
(Hummocky Glacial Deposits) D ] 120 130
Reddish brown slightly sandy very clayey GRAVEL with a
low subrounded granite cobble content. Gravel is
Lesm subangular to subrounded fine to coarse coal and granite.
(Hummocky Glacial Deposits)
B | 250 | 2.60
153.06 . - -
Soft orangish brown slightly gravelly sandy SILT. Gravel is D | 280 | 2.90
angular to rounded fine to coarse granite and shale ES | 2.80 | 2.90 290 (21)kpa
0.70m gu u 8 ! . 2.90 (23)kPa
(Hummocky Glacial Deposits) 2.90 (24)kPa
152.36
Firm brown mottled grey slightly gravelly sandy CLAY.
0.50m f 3 . D 3.60 | 3.70
Gravel is subangular and subrounded fine coarse granite, 3.70 (69)kPa
15186 |— mudstone, shale and quartz. 3.90 3.70 (83)kPa
(Hummocky Glacial Deposits) n 3.70 (88)kPa
Hole Terminated at 3.90m bgl. i
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.05
TP21 Project Number: MCS2374
1.30 Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  152.17 Eastings & Northings:  391292E 411417N Engineer: LW Checker:  AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
ozom| Grass over dark brownish grey slightly gravelly very clayey - ES | 0.10 | 0.20
151.87 SAND with abundant rootlets and rare glass fragments. 2 0.30
sier 2" Gravel is angular to subrounded fine to coarse granite, s
slate and quartzite. i
(Made Ground) i
h_4 1.05m Firm brown slightly sandy slightly gravelly CLAY with I
be! 145m|| Occasional rootlets. Gravel is subangular and subrounded r B | 120 | 1.30
fine to coarse granite and quartz. r B | 120|130
(Hummocky Glacial Deposits) -
Light grey mottled orangish brown slightly gravelly silty 3
15017 —— SAND. Gravel is subrounded fine to coarse coal and quartz. 2.00
(Hummocky Glacial Deposits) A b | 210 220
Firm purplish grey slightly gravelly sandy CLAY with a low i
subrounded granite cobble content. Gravel is subangular C
and subrounded fine to coarse coal, granite and siltstone. i
L7om (Hummocky Glacial Deposits) r
- 3.10 (134)kPa
[ 3.10 (136)kPa
[ 3.10 (148)kPa
1847 Hole Terminated at 3.70m bgl. [37°
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Seepage noted at 1.05m bgl. W el
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.15
TPZZ Project Number: MCS2374
0.70[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  151.75 Eastings & Northings:  391270E 411485N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
02sm| Soft brownish grey slightly gravelly sandy CLAY with -
151.50 abundant rootlets. Gravel is subrounded fine to coarse 1025
quartz. L
o7sml| (Topsoil) C B | 065|075
w Orangish brown slightly gravelly silty SAND with rare i EDS g'gg g';:
1m bel 15075 1 rootlets and a moderate subangular granite cobble 1.00 ' '
content. Gravel is subangular and subrounded fine to
coarse granite and sandstone. D | 140 | 1.50 150 (150)kPa
.0 . . .
™| (Hummocky Glacial Deposits) - 150 (150)kPa
Stiff dark reddish brown slightly gravelly sandy CLAY with a - 1.50 (150)kPa
14970 low subrounded granite cobble content and rare pockets S o
of medium and coarse grey sand. Gravel is subangular and L
subrounded fine to coarse granite, siltstone and shale. i B 235 | 245
(Hummocky Glacial Deposits) T
13sm| Light orangish brown silty SAND. i
(Hummocky Glacial Deposits) r
14835 Hole Terminated at 3.40m bgl. [ 340
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Seepage noted at 1.00m bgl. W el
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.00
TP23 Project Number: MCS2374
0.85[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  153.47 Eastings & Northings:  391244E 411456N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill LGXOEID()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(emp;h Result
Grass over dark grey brown slightly gravelly silty SAND - ES | 0.10 | 0.20
oeom| With abundant rootlets and a strong organic odour. Gravel 3
is angular to rounded granite, sandstone and quartz. -
w 1a0n |22\ (Topsoil) Ton D | 075|085
Ofgrln 15257 [255m) Yellowish brown gravelly SAND with rare rootlets. Gravel is es | 075 | oss
subangular and subrounded granite, sandstone and
quartz.
1.10m||| (Hummocky Glacial Deposits)
Orangish brown mottled grey slightly silty gravelly SAND.
Gravel is angular to subrounded granite and sandstone. 1.85 (10)kPa
15147 — | (Hummocky Glacial Deposits) 2.00 1.85 (12)kPa
Soft brown mottled grey slightly gravelly sandy SILT. Gravel 1 1.85 (15)kPa
w is angular to rounded fine to coarse granite, mudstone and T B8 | 240 | 250
2.5m Loom|| Shale. N
bgl -20m . .
(Hummocky Glacial Deposits) T
Reddish brown slightly silty sandy GRAVEL. Gravel is T
L5027 angular to rounded granite, mudstone, shale sandstone .
" lo2om|\ and quartz. - D | 330 3.40 3.30 (33)kPa
150.07 . . 3.40
(Hummocky Glacial Deposits) L 3.30 (36)kPa
Soft to firm greyish brown slightly gravelly sandy CLAY. L 330 (54)kpa
Gravel is angular to subangular mudstone and shale. i
(Hummocky Glacial Deposits) N
Hole Terminated at 3.40m bgl. r
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Seepage noted at 0.80m bgl. W el
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.20
TP24 Project Number: MCS2374
0.70[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  154.00 Eastings & Northings:  391253E 411437N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill LGXOEID()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(emp;h Result
Grass over very soft dark brownish grey slightly gravelly - es | 020 | 030
050m| - sandy CLAY with abundant rootlets. Gravel is angular to - ’ '
15350 —— Ssubrounded fine to coarse flint, granite and sandstone. : 0.50
oa0m|\ (Topsoil) B | 060 | 0.70
15310 —| Yellowish brown silty sandy GRAVEL with rare rootlets and 0.90
a low subrounded granite cobble content. Gravel is T
angular to subrounded fine to coarse flint, granite, i
sandstone and quartz. r
.2 . . B
Lasm (Hummocky Glacial Deposits) -
Reddish brown silty very sandy GRAVEL with rare plant 3 B 1.80 | 1.90
material. Gravel is subangular and subrounded fine to -
15185 ——— coarse granite, mudstone, sandstone and quartz. : {215 | 5 220 | 2.30
13170 (Hummocky Glacial Deposits) $:5.2 230
Light orangish brown slightly silty gravelly SAND with e D | 250 | 260
; i i ] X
occasional t?lack mottling. Gravel is subangular fine to Nalay 280 (29)kPa
1.20m|| coarse granite and sandstone. X 2.80 (30)kPa
(Hummocky Glacial Deposits) Sobave s 2.80 (36)kPa
Soft reddish brown sandy SILT. Sand is fine and medium. PR
15050 ——~ (Hummocky Glacial Deposits) T s s8¢
- - - - D | 360 | 3.70 3.60 58)kPa
04om| Firm brown shght.ly sandy slightly gravelly C!_AY with a low & | 360 | 370 360 (60)kPa
h_4 B'SSIm 15010 | subrounded granite cobble content. Gravel is angular to 3.90 3.60 (67)kPa
& subrounded fine to coarse granite, mudstone and shale. L
(Hummocky Glacial Deposits) r
Hole Terminated at 3.90m bgl. +
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Medium inflow noted at 3.85m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 2.90
TP25 Project Number: MCS2374
Client: Wilson Bowden Developments Ltd 1.00)  Pit Dimensions (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  155.35 Eastings & Northings:  391244E 411400N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Th;g:n Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Emp;h Result
Grass over dark grey brown slightly gravelly silty SAND 3
050m| - with a low subangular and subrounded granite cobble L
154.85 content and abundant rootlets. Gravel is angular to [ 050
03sm|| subrounded granite, shale and quartz. l
154.50 (Topsoil) Loss| D | 085 | 095 0.90 (28)kPa
03smil Reddish brown mottled grey slightly gravelly sandy SILT. - Es | 085 | 095 0.90 (38)kPa
15415 Gravel is subangular and subrounded granite and quartz. 120 0.90 (40)kPa
(Hummocky Glacial Deposits) r B | 140 | 1.50
ossm|| Reddish brown silty sandy GRAVEL. Gravel is subangular -
and subrounded granite, shale and quartz. L
15330 | | (Hummocky Glacial Deposits) 05
Reddish brown slightly gravelly very silty SAND. Gravel is L
angular to subrounded granite, mudstone and shale. C D | 240 | 250 . (14)kPa
oo (Hummocky Glacial Deposits) r ES | 2.40 | 2.50 545 (22)kPa
’ Soft reddish brown slightly gravelly sandy SILT. Gravel is i 245 (24)kPa
angular to subrounded granite, mudstone and shale. [
(Hummocky Glacial Deposits) r
152.10 Below 2.80m bgl, very sandy. | 3.25
o3sm| Yellowish brown slightly gravelly SAND. Gravel is [ 8 | 350|360
15175 —— subangular and rounded granite and sandstone. [ 360
(Hummocky Glacial Deposits) 3
Hole Terminated at 3.60m bgl. L
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D- DiStL.II'bed z Strikg Vane Test o
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
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TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 3.05
TP26 Project Number: MCS2374
0.75[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 11/01/2018 Stability: Unstable
Ground Level (m AOD):  156.76 Eastings & Northings:  391267E 411348N Engineer: TY Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Grass over dark greyish brown slightly gravelly silty SAND - ES | 0.10 | 0.20
ossm| with abundant rootlets. Gravel is angular to subrounded -
15691 fine to coarse granite, shale and quartz. o5
(Topsaoil) C
Orangish brown slightly silty sandy GRAVEL. Gravel is sl 8 | 090 | 1.00
09m| - sybangular and subrounded granite, sandstone, shale and - ES | 0.90 | 1.00
quartz. N
15531 —_(Hummocky Glacial Deposits) 145
Reddish brown slightly gravelly very silty SAND. Gravel is -
angular to subrounded granite, mudstone and shale. 3 B 185 | 1.95
(Hummocky Glacial Deposits) - D | 185 | 1.95
1.45m i
153.86 - - - L 290
Reddish brown slightly gravelly sandy SILT. Gravel is —
angular and subangular granite, mudstone and shale. 3
%M (Hummocky Glacial Deposits) - D | 3.40 | 350 3.40 (17)kPa
L 3.40 (22)kPa
T 3.40 (24)kPa
15301 Hole Terminated at 3.75m bgl. i 375
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

NG2 3DQ

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 230
TP27 Project Number: MCS2374
R ) 0.65[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 08/01/2018 Stability: Unstable
Ground Level (m AOD):  157.50 Eastings & Northings:  391246E 411320N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Grass over dark grey very clayey SAND with rare glass -
fragments up to 30mm and organic odour. -
(Topsoil) - B | 045 | 055
1-10m - ES | 0.45 | 0.55
156.40 - - - [ 110
Firm orangish brown mottled grey slightly gravelly sandy B | 120 | 1.30 1.20 (108)kPa
ossm| CLAY. Gravel is subrounded fine to coarse quartz. L 120 (88)kPa
. . - 1.20 (99)kPa
15585 (Hummocky Glacial Deposits) s F s
Orangish brown mottled grey silty gravelly SAND with a i L B 175 | 1.85
low subrounded quartz cobble content. Gravel is r B | 175 | 18
subrounded fine to coarse quartz. r
(Hummocky Glacial Deposits) r
Below 1.85m bgl, slightly gravelly very silty. —
2.00m i
L B | 320|330
h 4 -
S'S;m 15385 Hole Terminated at 3.65m bgl. :3'65
Remarks Legend
Reason for Termination: I Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Slow inflow noted at 3.65m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 230
TP28 Project Number: MCS2374
0.65[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 08/01/2018 Stability: Unstable
Ground Level (m AOD):  155.43 Eastings & Northings:  391223E 411389N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Grass over very soft dark grey slightly gravelly sandy CLAY - o | o020 | 030
050m| - with abundant rootlets and organic odour. Gravel is - ’ '
15493 —— subangular fine to coarse sandstone.
. (Topsoil) B | 060 | 0.70
Light grey mottled orange silty gravelly SAND. Gravel is
15443 I subrounded fine to coarse quartz.
osom| L{HUMmMocky Glacial Deposits)
Reddish brown sandy very silty GRAVEL. Gravel is
15383 —— subrounded fine to coarse quartz.
(Hummocky Glacial Deposits)
Reddish brown slightly gravelly very silty SAND. D | 200 | 210
(Hummocky Glacial Deposits) ES | 2.00 | 2.10
2.10m
B | 3.40 | 350
151.73 B 3.70 | 3.90
s 12T Light orangish brown slightly gravelly medium and coarse
’ SAND. Gravel is angular and subangular fine to coarse —
black stained sandstone -
(Hummocky Glacial Deposits) C
Hole Terminated at 3.90m bgl. B
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 215
TP29 Project Number: MCS2374
0.65[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 08/01/2018 Stability: Unstable
Ground Level (m AOD):  155.11 Eastings & Northings:  391199E 411364N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
ozom| Very soft dark grey slightly sandy slightly gravelly CLAY - ES | 0.10 | 0.20
154.81 with abundant rootlets and slight organic odour. Gravel is 030
05 subangular and subrounded fine and medium sandstone, - B | 050 | 0.60
) tile and quartz. r ES | 0.50 | 0.60
15426 —— | (Made Ground) 9  0.85
Light yellowish grey slightly gravelly silty SAND. Gravel is T
subangular and subrounded fine to coarse sandstone and i
siltstone. r
(Hummocky Glacial Deposits) -
Reddish brown slightly gravelly very silty fine and medium - B 1.80 | 1.90
SAND. Gravel is subrounded fine to coarse flint and -
quartzite. L
2.85m . . o
(Hummocky Glacial Deposits) i
o1l Hole Terminated at 3.70m bgl. [37°
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
No groundwater encountered ! Level
Other Remarks: -
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




TRIAL PIT LOG

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J, Kingsway Business Park 225
TP30 Project Number: MCS2374
0.65[ Pit Dimensions (m
Client: Wilson Bowden Developments Ltd (m) Degrees
Hole Type: TP Plant: CAT320F Start & End Date: 08/01/2018 Stability: Unstable
Ground Level (m AOD):  158.09 Eastings & Northings:  391224E 411301N Engineer: UW Checker: AD
Groundwater Strata Samples In-Situ Tests
Strike ;;;‘;TS Backfill Le/:gg()m Thej;kn Description Legend (Dme‘;z) Type [From (m)| To (m)| Type D(Ers;h Result
Soft greyish brown slightly gravelly sandy CLAY with a low -
angular brick cobble content and organic odour. Gravel is 3 es | 03s | oas
angular to subrounded fine to coarse brick and quartz. -
140m| (Made Ground) i
156.69 - - i
Orangish brown mottled grey slightly gravelly SAND. Gravel
o7om| 1S @ngular to subrounded fine to coarse siltstone and B 1.70 | 1.80
quartzl ES 1.70 1.80
15599 ——_(Hummocky Glacial Deposits)
Orangish brown gravelly very silty SAND. Gravel is
osom| Subangular and subrounded fine to coarse sandstone and
quartz.
(Hummocky Glacial Deposits) B | 2.80 | 2.90
! 155.19 - - - :
3m bel Orangish brown with rare green mottling silty sandy
osom| GRAVEL. Gravel is subangular and subrounded fine to
coarse sandstone and quartz.
15439 (Hummocky Glacial Deposits) L
Hole Terminated at 3.50m bgl. i
Remarks Legend
Reason for Termination: Ground Strikes:  In-Situ Tests:
Target depth achieved. B - Bulk Groundwater ~ HSV - Hand Shear
D - Disturbed z Strike Vane Test
Groundwater Notes: ES - Environmental Resting PID - Photo lonisation
: Sample Groundwater  Detector Test
Medium inflow noted at 3.00m bgl. ! Level
Other Remarks:
BWB Consulting Ltd | Web:
1. No visual or olfactory evidence of contamination. Waterfront House | bwbconsulting.com
Station Street E: nottingham BWB
Nottingham @bwbconsulting.com!

NG2 3DQ

P:0115 9241100

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




APPENDIX 3
DRILLERS’ LOGS
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Depth Cased LP%@ 5 MIN. 440 —| 150 mm. of Vo= §
S : Crew o Weather
Depth Sealed Voo 19MIN. i,.&) ! : L . rs Conditions
‘Depth Water | no l{fSa M\ e C e
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SPT Hammer Energy Test Report |

in accordance with BSEN ISO 22476-3:2005

ARCHWAY ENGINEERING SPT Hammer Ref: AR1943

;‘_’:"\-5;5 INDUSTRIAL ESTATE Test Date: 22/09/2017
WEST YORKSHIRE Report Date: 22/09/2017
HX5 93P File Name: AR1943.spt

Test Operator: SH

Instrumented Rod Data SPT Hammer Information
Diameter dy (mm): 54 Hammer Mass m (kg): 63.5
Wall Thickness t; (mm): 6.0 Falling Height h (mm): 760
Assumed Modulus E5 (GPa): 200 SPT String Length L (m): 10.0
Accelerometer No.1: 7080 .
Accel ter No.2: 11609 Comments / Location
ccelerometer No.2: CALIBRATION
Fores Velocity
200+ |
150 il
100- | 2 o
z ] 1 2 ]
& 50—+ ™/ /'/J\A\n . 3+ %
0: V\W I V\'\'\ or ‘
1 . ! g 1 | A
'500“1 5 3 4 5 8 7 8 9 10 O 1 2 3 4 5 6 7 8 9 10
Time (ms) Time {ms)
Acceleration Displacement
30,000 0] |
20,000 13
2] \
& 10,000+ J n flﬂ " 35 AN ,
@ ] ' . s =9 1
g 0: W‘U "Vh« (MWVAV L anu A £ a \ /
-10,000 i 5] \\\ -
-20,000] -6 e
01 2 3 4 5 6 7 8 9 10 01 2 3 4 5 6 7 8 9 10
Time (ms) Time (ms)
Calculations
Area of Rod A (mm2): 905

Theoretical Energy Ey,oor (3): 473
Measured Energy E, .o (J): 345

_ Signed: S. HOWARTH

The recommended calibration interval is 12 months

SPTMAN ver.1.93 Al rights reservea, Testconsult ©2010



ARCHWAY ENGINEERING

AINLEYS INDUSTRIAL ESTATE

ELLAND

WEST YORKSHIRE
HX5 93P

SPT Hammer Energy Test Report

in accordance with BSEN ISO 22476-3:2005

SPT Hammer Ref: AR1979

Test Date: 07/11/2017
Report Date: 07/11/2017
File Name: AR1979.spt

Test Operator: SH

Instrumented Rod Data

Diameter d, (mm): 54
Wall Thickness t; (mm): 6.0
Assumed Modulus E; (GPa): 200
Accelerometer No.1: 7080
Accelerometer No.2: 11609
Force
200 |
150-

|
1 A
100 ;
4 ]
e ]
T Yum

0 1 2 3 4

5 6 7 8 9 10

Time (ms)

Acceleration

30,000:
20,000
o~ ] 3
¢ 10,000 -t
l} 4
£ o4 me
-10,000- { |
20000 kL L __|__
0 1 2 3 4 5 6 7 8 9 10
Time (ms)
Calculations
Area of Rod A (mm2): 905
Theoretical Energy Eyoor (3): 473
Measured Energy E..s (J): 332
Energy Ratio E , (%): 70

The recommended calibration interval is 12 months

SPT Hammer Information

Hammer Mass m (kg): 63.5
Falling Height h (mm): 760
SPT String Length L (m): 10.0

Comments / Location
CALIBRATION

Velocity

| I
1 ]
!
!
|

m/sec
N

|
0O 1 2 3 4 5 6 7 8 9 10
Time (ms)

Displacement
|

3
] N

0 1 2 3 4 5 6 7 8 9 10
Time (ms)

Signed: M.GARDNER
Title: FITTER ’

SPTMAN ver.1.93 All rights reserved, Testconsult ©2010
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BWB GAS AND GROUNDWATER MONITORING

Site: Plot J, Kingsway Business Park NR = Not Recorded
Client: Wilson Bowden Developments Ltd Dry = No Groundwater
Job No.: MCS2374 (Dry / Raining) DRIZZLE
DEILH 18 January 2018
Start / End Time: 11:15-12:45
Engineer: TY

Monitoring Equipment: Gas Meter ID g

Weather Conditions

DRIZZLE
Cloud Cover (Oktas) 8/8 8/8
Wind Strength (m/s) 2.3 1.1
Wind Direction (from) SW SW
Temperature (°C) 6.0 5.0
Barometric Pressure (mb) 976 976
Dip Tape CONSULTANCY | ENVIRONMENT (Rising/ Falling) STEADY
INFRASTRUCTURE | BUILDINGS PID - Air _ _

PID - Calibration Gas - -

Carbon Dioxide Free-Phase
(%v/v) Oxygen (%v/v) Hydrogen Carbon Depth to  Base of ey Groundwater

PID
Level Top Elevation
(m) (m AOD)

Flow (1/hr) Methane (%v/v)

R Sulphide Monoxide water Response

ere ot e P(r;is:rr)e Peak Steady Peak Steady Peak |Steady Min Steady (PPmM) (ppm)

Ambient Air Start
(Calibration)

Ambient Air Finish
(Calibration)

(ppm) (m) Zone (m)

BHO1 976 0.0 <0.1 0.3 19.9 <1 <1 - 2.89 7.47 149.89
BHO2 976 0.0 <0.1 0.9 19.1 19.2 <1 <1 - 4.45 9.98 151.31
BHO3 976 0.0 <0.1 4.0 9.4 <1 <1 - 3.06 6.09 149.65 Values steadily decreased/ increased for over 6 minutes
BHO4 976 -0.9 0.0 <0.1 3.9 9.3 <1 <1 - 3.11 6.72 151.20
BHO5 976 0.0 <0.1 1.8 16.4 <1 <1 - 0.99 7.44 154.85

BHO6 975 -3.4 0.0 <0.1 13.1 2.6 <1 10.0 - 4.12 8.36 150.88 Values steadily decreased/ increased for over 6 minutes




BWB GAS AND GROUNDWATER MONITORING

SiFe: Pl9t J, Kingsway Business Park NR = Not Recorded Weather Conditions
Client: Wilson Bowden Developments Ltd Dry = No Groundwater
Job No.: MCS2374 (Dry / Raining) DRY
DE]H 25 January 2018 Cloud Cover (Oktas) 7
Start / End Time: 08:00 - 12:00 Wind Strength (m/s) . 0.5
Engineer: Wind Direction (from) SW
Monitoring Equipment: Temperature (°C) 12.0
Barometric Pressure (mb) 985
(Rising/ Falling) RISING
PID - Air -
PID - Calibration Gas -

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS

Carbon Dioxide Free-Phase
Oxygen (%v/v) Hydrogen Carbon PID Depth to  Base of Product e

Level Top Elevation
(m) (m AOD)

Flow (1/hr) Methane (%v/v)

Relative
Pressure
Location Reference (mbar)
Ambient Air Start
(Calibration)

(%v/v) Sulphide Monoxide water  Response

m
Peak Steady Peak Steady Peak |Steady Min Steady (PPM) (ppm) Gy (m) Zone (m)

Ambient Air Finish
(Calibration)

BHO1 -0.4 <0.1 <0.1 4.6 11.5 <1 <1 <0.1 2.95 7.42 149.83
BHO2 -0.1 <0.1 <0.1 1.8 17.4 <1 <1 <0.1 4.32 8.72 151.44
BHO3 10.7 2.6 <0.1 3.7 6.2 <1 <1 <0.1 2.85 6.16 149.86
BHO4 -11.5 -11.3 <0.1 2.3 13.1 <1 <1 <0.1 2.94 6.76 151.37
BHO5 1.9 <0.1 <0.1 2.3 15.4 <1 <1 <0.1 1.21 7.38 154.63

BHO6 -9.1 <0.1 <0.1 10.6 10.4 7.9 <1 <1 <0.1 4.12 8.40 150.88




BWB GAS AND GROUNDWATER MONITORING

Site: Plot J, Kingsway Business Park

NR = Not Recorded

Client: Wilson Bowden Developments Ltd

Dry = No Groundwater

Job No.: MCS2374

DE]H 29 January 2018

Start / End Time: 14:00 - 15:00

Engineer:

Monitoring Equipment:

CONSULTANCY | ENVIRONMENT

INFRASTRUCTURE | BUILDINGS

Carbon Dioxide
(C7AD)

Flow (1/hr)

0
Relative Methane (%v/v)

Pressure
ressur Peak Steady Peak

S CEL Y Peak | Steady

Base of
Response
Zone (m)

Oxygen (%v/v) Hydrogen Carbon PID Depth to
Sulphide Monoxide water

Min steady (pPm)  (ppm) PP™)  (m)

Weather Conditions

(Dry / Raining)

Cloud Cover (Oktas)

Wind Strength (m/s)
Wind Direction (from)
Temperature (°C)
Barometric Pressure (mb)
(Rising/ Falling)

PID - Air
PID - Calibration Gas

Free-Phase
Product Groundwater
Level Top Elevation
(m) (m AOD)

8.0

1006

1005
FALLING

Location Reference (mbar)
Ambient Air Start
(Calibration)

Ambient Air Finish
(Calibration)

BHO1 -1.5 5.1 <0.1 1.7 18.4 <1 <1 <0.1 3.01 5.81 149.77
BHO2 0.1 <0.1 <0.1 2.0 1.6 17.0 <1 <1 <0.1 4.27 6.47 151.49
BHO3 9.4 0.1 <0.1 3.6 8.0 <1 <1 <0.1 3.05 6.14 149.66
BHO4 -26.3 0.1 <0.1 2.4 13.1 <1 <1 <0.1 3.09 6.68 151.22
BHO5 7.6 <0.1 <0.1 1.8 15.3 <1 <1 <0.1 0.82 7.21 155.02
BHO6 -18.6 -0.3 <0.1 <0.1 20.5 <1 <1 <0.1 2.00 7.81 153.00 Silt on dip




BWB GAS AND GROUNDWATER MONITORING

SiFe: Pl9t J, Kingsway Business Park NR = Not Recorded Weather Conditions
Client: Wilson Bowden Developments Ltd Dry = No Groundwater
Job No.: MCS2374 (Dry / Raining) DRY
DE]H 08 February 2018 Cloud Cover (Oktas) 8
Start / End Time: 08:15 - 09:30 Wind Strength (m/s) . 0.5
Engineer: Wind Direction (from) SW
Monitoring Equipment: Temperature (°C) . 4.0
Barometric Pressure (mb) 995
(Rising/ Falling) STEADY
PID - Air -
PID - Calibration Gas -

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS

Carbon Dioxide Free-Phase
(%v/v) Oxygen (%v/v) Hvdrogen Carbo_n PID Depth to  Base of Product Groundwater
Sulphide Monoxide water Response "
Level Top Elevation

Peak Steady Peak Steady Peak | Steady Min Steady (PPM) (ppm) (m) (m AOD)

Flow (1/hr) Methane (%v/v)

Relative
(ppm) (m) Zone (m)

Pressure
Location Reference (mbar)
Ambient Air Start
(Calibration)
Ambient Air Finish
(Calibration)

BHO1 0.1 <0.1 <0.1 4.7 13.0 <1 <1 <0.1 3.04 5.67 149.74
BHO2 <0.1 <0.1 1.6 17.7 <1 <1 <0.1 4.20 6.43 151.56
BHO3 0.1 <0.1 <0.1 2.9 11.6 <1 <1 <0.1 3.08 6.10 149.63
BHO4 25.4 <0.1 <0.1 2.4 13.3 <1 <1 <0.1 3.13 5.18 151.18
BHO5 <0.1 <0.1 3.3 15.1 <1 <1 <0.1 2.21 3.95 153.63

BHO6 <0.1 <0.1 1.8 18.8 <1 <1 <0.1 3.70 7.82 151.30
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SOIL AND SOIL LEACHATE CHEMICAL ANALYSIS RESULTS
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w1 772CERTS

Thomas Yarnall

BWB Consulting Limited
Livery Place

35 Livery Street Birmingham
B3 2PB

: 01217962087

: thomas.yarnall@bwbconsulting.com

1l Science

i2 Analytical Ltd.

7 Woodshots Meadow,
Croxley Green
Business Park,
Watford,

Herts,

WD18 8YS

t: 01923 225404
1 01923 237404
e: reception@i2analytical.com

-

Analytical Report Number : 18-72894

Project / Site name: Plot J.Rochdale

Your job number: MCS2374

Your order number: POR015715

Report Issue Number: 1

Samples Analysed: 6 leachate samples - 22 soil samples

Samples received on: 12/01/2018
Samples instructed on: 15/01/2018
Analysis completed by: 22/01/2018
Report issued on: 22/01/2018
Signed: O/

Jordan Hill

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda élaska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are :

Excel copies of reports are only valid when accompanied by this PDF certificate.

soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting

Iss No 18-72894-1 Plot J.Rochdale MCS2374

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Page 1 of 17



4041 ?ﬂc E Rtf Science

Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888910 888911 888912 888913 888914
Sample Reference

P TPO1 TP02 TP02 TPO3 TPO4
Sample Number 2 1 2 3 4
Depth (m) 0.75-0.85 0.55-0.65 0.55-0.65 0.10-0.20 0.50-0.60
Date Sampled 09/01/2018 10/01/2018 10/01/2018 09/01/2018 09/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

] e w §
Analytical Parameter S g3 g8
(Soil Analysis) & =9 Eg
Elad 3
=
Stone Content % 0.1 NONE <0.1 <0.1 - - -
Moisture Content % N/A NONE 27 27 - - -
Total mass of sample received kg 0.001 NONE 0.51 1.5 - - -
Asbestos in Soil | Type | N/A | 1SO 17025 | - - | Not-detected | Not-detected | Not-detected |
General Inorganics
pH - Automated pH Units N/A MCERTS 6.4 6.3 - - -
Total Cyanide mg/kg 1 MCERTS <1 <1 - - -
Complex Cyanide mg/kg 1 MCERTS <1 <1 - - -
Free Cyanide mg/kg 1 MCERTS <1 <1 - - -
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.0084 0.010 - - -
Total Sulphur mg/kg 50 MCERTS 350 340 - - -
Fraction Organic Carbon (FOC) N/A 0.001 NONE 0.028 0.022 - - -
Total Phenols
ITo_taI Phenols (monohydric) | mg/kg | 1 | MCERTS | <1.0 <1.0 | - | - | - |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Phenanthrene mg/kg 0.05 MCERTS < 0.05 0.40 - - -
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Fluoranthene mg/kg 0.05 MCERTS < 0.05 0.51 - - -
Pyrene mg/kg 0.05 MCERTS < 0.05 0.44 - - -
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 0.24 - - -
Chrysene mg/kg 0.05 MCERTS < 0.05 0.29 - - -
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 0.35 - - -
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 0.16 - - -
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 0.32 - - -
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 - - -
Total PAH
Speciated Total EPA-16 PAHs | mokg I 0.8 | mcerrs | <0.80 2.71 | - | - | - |
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS <1.0 7.8 - - -
Barium (aqua regia extractable) mg/kg 1 MCERTS 130 80 - - -
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.42 0.68 - - -
Boron (water soluble) mg/kg 0.2 MCERTS 2.4 0.7 - - -
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 <0.2 - - -
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 - - -
Chromium (aqua regia extractable) mg/kg 1 MCERTS 14 20 - - -
Copper (aqua regia extractable) mg/kg 1 MCERTS 5.9 27 - - -
Lead (aqua regia extractable) mg/kg 1 MCERTS 7.6 33 - - -
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <0.3 - - -
Nickel (aqua regia extractable) mg/kg 1 MCERTS 8.5 19 - - -
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 < 1.0 - - -
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 13 23 - - -
Zinc (aqua regia extractable) mg/kg 1 MCERTS 17 45 - - -

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ??'EC E Rtf Science

Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888910 888911 888912 888913 888914
Sample Reference

P TPO1 TP02 TP02 TPO3 TPO4
Sample Number 2 1 2 3 4
Depth (m) 0.75-0.85 0.55-0.65 0.55-0.65 0.10-0.20 0.50-0.60
Date Sampled 09/01/2018 10/01/2018 10/01/2018 09/01/2018 09/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

. e w §
Analytical Parameter 5 § E} ::__,: g_
(Soil Analysis) @ 29 g
3 -n 5-
=
Monoaromatics
Benzene ug/kg 1 MCERTS - < 1.0 - - -
Toluene ug/kg 1 MCERTS - <1.0 - - -
Ethylbenzene ug/kg 1 MCERTS - < 1.0 - - -
p & m-xylene ug/kg 1 MCERTS - <1.0 - - -
o-xylene ug/kg 1 MCERTS - < 1.0 - - -
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS - <1.0 - - -
Petroleum Hydrocarbons
[TPH c10 - c40 ma/kg 10 MCERTS | 44 <10 - - -
|TPH2 (C6 - C10) ma/kg 0.1 | mcerTs | <0.1 <0.1 - - -
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - <1.0 - - -
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - <2.0 - - -
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - <8.0 - - -
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - <8.0 - - -
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - < 10 - - -
TPH-CWG - Aromatic >ECS5 - EC7 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - < 1.0 - - -
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - <20 - - -
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - <10 - - -
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - <10 - - -
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - < 10 - - -

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ?ﬂc E Rtf Science
Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888915 888916 888917 888918 888919
Sample Reference

P TPOS TP06 TP0O9 TP11 TP13

Sample Number 1 4 4 1 1
Depth (m) 0.20-0.30 1.50-1.60 2.40-2.50 1.00-1.10 0.10-0.20
Date Sampled 09/01/2018 09/01/2018 10/01/2018 10/01/2018 10/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

] e w §
Analytical Parameter S g3 g8
(Soil Analysis) & =9 Eg
Elad 3
=
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 -
Moisture Content % N/A NONE 22 9.8 11 9.7 -
Total mass of sample received kg 0.001 NONE 1.2 0.61 0.58 0.56 -
Asbestos in Soil | Type | N/A | 1SO 17025 | - - - - | Not-detected |
General Inorganics
pH - Automated pH Units N/A MCERTS 5.6 6.2 6.1 6.4 -
Total Cyanide mg/kg 1 MCERTS <1 <1 <1 <1 -
Complex Cyanide mg/kg 1 MCERTS <1 <1 <1 <1 -
Free Cyanide mg/kg 1 MCERTS <1 <1 <1 <1 -
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.0099 0.0072 0.0080 0.0069 -
Total Sulphur mg/kg 50 MCERTS 430 90 120 62 -
Fraction Organic Carbon (FOC) N/A 0.001 NONE 0.032 0.0048 0.0033 0.0046 -
Total Phenols
ITo_taI Phenols (monohydric) | mg/kg | 1 | MCERTS | <1.0 <1.0 <1.0 <1.0 | - |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS 0.18 < 0.05 < 0.05 < 0.05 -
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 -
Acenaphthene mg/kg 0.05 MCERTS 0.20 < 0.05 < 0.05 < 0.05 -
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 -
Phenanthrene mg/kg 0.05 MCERTS 0.91 < 0.05 < 0.05 < 0.05 -
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 -
Fluoranthene mg/kg 0.05 MCERTS 0.81 < 0.05 < 0.05 < 0.05 -
Pyrene mg/kg 0.05 MCERTS 0.69 < 0.05 < 0.05 < 0.05 -
Benzo(a)anthracene mg/kg 0.05 MCERTS 0.50 < 0.05 < 0.05 < 0.05 -
Chrysene mg/kg 0.05 MCERTS 0.39 < 0.05 < 0.05 < 0.05 -
Benzo(b)fluoranthene mg/kg 0.05 MCERTS 0.45 < 0.05 < 0.05 < 0.05 -
Benzo(k)fluoranthene mg/kg 0.05 MCERTS 0.23 < 0.05 < 0.05 < 0.05 -
Benzo(a)pyrene mg/kg 0.05 MCERTS 0.42 < 0.05 < 0.05 < 0.05 -
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 -
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 -
Total PAH
Speciated Total EPA-16 PAHs | mokg I 0.8 | mcerrs | 4.78 < 0.80 < 0.80 <080 | - |
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 12 3.4 3.6 5.9 -
Barium (aqua regia extractable) mg/kg 1 MCERTS 75 37 20 25 -
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.53 0.47 0.30 0.54 -
Boron (water soluble) mg/kg 0.2 MCERTS 1.1 0.4 0.5 0.4 -
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 <0.2 < 0.2 <0.2 -
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 <4.0 < 4.0 -
Chromium (aqua regia extractable) mg/kg 1 MCERTS 12 18 8.5 15 -
Copper (aqua regia extractable) mg/kg 1 MCERTS 25 13 11 17 -
Lead (aqua regia extractable) mg/kg 1 MCERTS 54 7.2 6.1 7.5 -
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <0.3 <03 <0.3 -
Nickel (aqua regia extractable) mg/kg 1 MCERTS 16 16 11 16 -
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 < 1.0 <1.0 < 1.0 -
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 26 22 10 18 -
Zinc (aqua regia extractable) mg/kg 1 MCERTS 63 32 23 28 -

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ??'EC E Rtf Science

Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888915 888916 888917 888918 888919
Sample Reference

P TPOS TP06 TP0O9 TP11 TP13
Sample Number 1 4 4 1 1
Depth (m) 0.20-0.30 1.50-1.60 2.40-2.50 1.00-1.10 0.10-0.20
Date Sampled 09/01/2018 09/01/2018 10/01/2018 10/01/2018 10/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

. e w §
Analytical Parameter 5 § E} ::__,: g_
(Soil Analysis) @ 29 g
3 -n 5-
=
Monoaromatics
Benzene ug/kg 1 MCERTS - < 1.0 - - -
Toluene ug/kg 1 MCERTS - <1.0 - - -
Ethylbenzene ug/kg 1 MCERTS - < 1.0 - - -
p & m-xylene ug/kg 1 MCERTS - <1.0 - - -
o-xylene ug/kg 1 MCERTS - < 1.0 - - -
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS - <1.0 - - -
Petroleum Hydrocarbons
[TPH c10 - c40 ma/kg 10 MCERTS | 23 <10 <10 <10 -
|TPH2 (C6 - C10) ma/kg 0.1 | mcerTs | <0.1 <0.1 <0.1 <0.1 -
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - <1.0 - - -
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - <2.0 - - -
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - <8.0 - - -
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - <8.0 - - -
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - < 10 - - -
TPH-CWG - Aromatic >ECS5 - EC7 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - < 0.001 - - -
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - < 1.0 - - -
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - <20 - - -
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - <10 - - -
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - <10 - - -
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - < 10 - - -

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ?ﬂc E Rtf Science
Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888920 888921 888922 888923 888924
Sample Reference

P TP13 TP16 TP19 TP21 TP21

Sample Number 2 11 2 4 3
Depth (m) 0.10-0.20 0.20-0.30 0.40-0.50 0.10-0.20 0.10-0.20
Date Sampled 10/01/2018 12/01/2018 09/01/2018 11/01/2018 11/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

] e w §
Analytical Parameter S g3 g8
(Soil Analysis) & =9 Eg
Elad 3
=
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 - <0.1
Moisture Content % N/A NONE 32 23 21 - 16
Total mass of sample received kg 0.001 NONE 1.5 1.4 1.4 - 1.4
Asbestos in Soil | Type | N/A | 1SO 17025 | - - - | Not-detected | -
General Inorganics
pH - Automated pH Units N/A MCERTS 5.7 4.8 5.8 - 5.5
Total Cyanide mg/kg 1 MCERTS <1 <1 <1 - <1
Complex Cyanide mg/kg 1 MCERTS <1 <1 <1 - <1
Free Cyanide mg/kg 1 MCERTS <1 <1 <1 - <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.013 0.014 0.016 - 0.013
Total Sulphur mg/kg 50 MCERTS 480 460 380 - 370
Fraction Organic Carbon (FOC) N/A 0.001 NONE 0.037 0.035 0.033 - 0.030
Total Phenols
ITo_taI Phenols (monohydric) | mg/kg | 1 | MCERTS | <1.0 <1.0 <1.0 | - | <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 - < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 - < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 - 0.19
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 - < 0.05
Phenanthrene mg/kg 0.05 MCERTS 0.41 0.23 0.39 - 1.1
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 - 0.18
Fluoranthene mg/kg 0.05 MCERTS 0.87 0.38 0.63 - 1.2
Pyrene mg/kg 0.05 MCERTS 0.89 0.33 0.56 - 1.0
Benzo(a)anthracene mg/kg 0.05 MCERTS 0.73 0.23 0.43 - 0.70
Chrysene mg/kg 0.05 MCERTS 0.56 0.22 0.35 - 0.55
Benzo(b)fluoranthene mg/kg 0.05 MCERTS 0.68 0.23 0.41 - 0.64
Benzo(k)fluoranthene mg/kg 0.05 MCERTS 0.30 0.16 0.20 - 0.28
Benzo(a)pyrene mg/kg 0.05 MCERTS 0.65 0.28 0.34 - 0.59
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 0.23 < 0.05 < 0.05 - 0.24
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 - < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS 0.22 < 0.05 < 0.05 - 0.27
Total PAH
Speciated Total EPA-16 PAHs | mokg I 0.8 | mcerrs | 5.54 2.06 3.31 | - | 6.96
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 18 16 15 - 14
Barium (aqua regia extractable) mg/kg 1 MCERTS 100 99 77 - 55
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.73 0.85 0.78 - 0.66
Boron (water soluble) mg/kg 0.2 MCERTS 0.9 1.0 0.9 - 0.7
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 - <0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 - < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 17 19 19 - 17
Copper (aqua regia extractable) mg/kg 1 MCERTS 34 39 34 - 32
Lead (aqua regia extractable) mg/kg 1 MCERTS 110 68 68 - 54
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <0.3 <03 - <03
Nickel (aqua regia extractable) mg/kg 1 MCERTS 16 16 17 - 16
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 < 1.0 <1.0 - <1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 35 32 25 - 28
Zinc (aqua regia extractable) mg/kg 1 MCERTS 74 81 57 - 47

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ??'EC E Rtf Science

Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888920 888921 888922 888923 888924
Sample Reference

P TP13 TP16 TP19 TP21 TP21
Sample Number 2 11 2 4 3
Depth (m) 0.10-0.20 0.20-0.30 0.40-0.50 0.10-0.20 0.10-0.20
Date Sampled 10/01/2018 12/01/2018 09/01/2018 11/01/2018 11/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

] e w §
Analytical Parameter 5 g3 g g
(Soil Analysis) @ 29 g
Elad 5
=
Monoaromatics
Benzene ug/kg 1 MCERTS <1.0 - - - <1.0
Toluene ug/kg 1 MCERTS <1.0 - - - <1.0
Ethylbenzene ug/kg 1 MCERTS <1.0 - - - <1.0
p & m-xylene ug/kg 1 MCERTS <1.0 - - - <1.0
o-xylene pg/kg 1 MCERTS <1.0 - - - <1.0
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS <1.0 - - - <1.0
Petroleum Hydrocarbons
[TPH c10 - c40 mg/kg 10 MCERTS | 21 <10 <10 - <10
|TPH2 (C6 - C10) ma/kg 0.1 | mcerTs | <0.1 <0.1 <0.1 - <0.1
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS < 0.001 - - - < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS < 0.001 - - - < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 - - - < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 - - - <1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS <2.0 - - - <2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS <8.0 - - - <8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS <8.0 - - - <8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 - - - < 10
TPH-CWG - Aromatic >ECS5 - EC7 mg/kg 0.001 MCERTS < 0.001 - - - < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS < 0.001 - - - < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS < 0.001 - - - < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS <1.0 - - - <1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS <20 - - - <20
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS <10 - - - <10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 14 - - - <10
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 21 - - - < 10

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ?ﬂc E Rtf Science
Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888925 888926 888927 888928 888929
Sample Reference

P TP23 TP25 TP27 TP27 TP29

Sample Number 4 5 2 6 5
Depth (m) 0.75-0.85 2.40-2.50 0.45-0.55 1.75-1.85 0.50-0.60
Date Sampled 11/01/2018 11/01/2018 08/01/2018 08/01/2018 08/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

] e w §
Analytical Parameter S g3 g8
(Soil Analysis) & =9 Eg
Elad 3
=
Stone Content % 0.1 NONE <0.1 <0.1 - <0.1 21
Moisture Content % N/A NONE 11 11 - 13 11
Total mass of sample received kg 0.001 NONE 0.55 0.51 - 0.66 1.6
Asbestos in Soil | Type | N/A | 1SO 17025 | - - | Not-detected | - -
General Inorganics
pH - Automated pH Units N/A MCERTS 4.6 6.1 - 6.3 6.5
Total Cyanide mg/kg 1 MCERTS <1 <1 - <1 <1
Complex Cyanide mg/kg 1 MCERTS <1 <1 - <1 <1
Free Cyanide mg/kg 1 MCERTS <1 <1 - <1 <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.019 0.018 - 0.013 0.0087
Total Sulphur mg/kg 50 MCERTS 84 85 - 73 100
Fraction Organic Carbon (FOC) N/A 0.001 NONE 0.0026 0.0032 - 0.0036 0.0051
Total Phenols
ITo_taI Phenols (monohydric) | mg/kg | 1 | MCERTS | <1.0 <1.0 | - | <1.0 <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Total PAH
Speciated Total EPA-16 PAHs | mokg I 0.8 | mcerrs | < 0.80 <080 | - | <0.80 < 0.80
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 5.0 5.7 - 5.7 3.4
Barium (aqua regia extractable) mg/kg 1 MCERTS 31 69 - 36 25
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.41 0.63 - 0.58 0.30
Boron (water soluble) mg/kg 0.2 MCERTS 0.6 0.5 - 0.4 0.5
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 <0.2 - <0.2 <0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 - < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 17 20 - 22 14
Copper (aqua regia extractable) mg/kg 1 MCERTS 18 18 - 16 8.2
Lead (aqua regia extractable) mg/kg 1 MCERTS 7.7 8.5 - 10 6.9
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <0.3 - <0.3 <03
Nickel (aqua regia extractable) mg/kg 1 MCERTS 15 20 - 19 11
Selenium (aqua regia extractable) mg/kg 1 MCERTS <1.0 < 1.0 - < 1.0 <1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 20 21 - 22 20
Zinc (aqua regia extractable) mg/kg 1 MCERTS 27 38 - 32 19

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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4041 ??'EC E Rtf Science
Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale
Your Order No: POR015715
Lab Sample Number 888925 888926 888927 888928 888929
Sample Reference

P TP23 TP25 TP27 TP27 TP29

Sample Number 4 5 2 6 5
Depth (m) 0.75-0.85 2.40-2.50 0.45-0.55 1.75-1.85 0.50-0.60
Date Sampled 11/01/2018 11/01/2018 08/01/2018 08/01/2018 08/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

. e w §
Analytical Parameter 5 § E} ::__,: g_
(Soil Analysis) @ 29 g
3 -n 5-
=
Monoaromatics
Benzene ug/kg 1 MCERTS - - - - -
Toluene ug/kg 1 MCERTS - - - - -
Ethylbenzene ug/kg 1 MCERTS - - - - -
p & m-xylene pg/kg 1 MCERTS - - - - -
o-xylene ug/kg 1 MCERTS - - - - -
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS - - - - -
Petroleum Hydrocarbons
[TPH c10 - c40 ma/kg 10 MCERTS | <10 <10 - <10 <10
|TPH2 (C6 - C10) ma/kg 0.1 | mcerTs | <0.1 <0.1 - <0.1 <0.1
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg | 0.001 | MCERTS - - - - -
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - - - - -
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - - - - -
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - - - - -
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - - - - -
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - - - - -
TPH-CWG - Aromatic >ECS5 - EC7 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - - - - -
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - - - - -
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - - - - -
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - - - - -
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - - - - -

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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w1 772CERTS

Analytical Report Number: 18-72894

Project / Site name: Plot J.Rochdale
Your Order No: POR015715

Science

Lab Sample Number 888930 888931
Sample Reference

TP30 TP30
Sample Number 2 1
Depth (m) 0.35-0.45 0.35-0.45
Date Sampled 08/01/2018 08/01/2018
Time Taken None Supplied None Supplied

] e w §
Analytical Parameter S g3 g8
(Soil Analysis) & =9 Eg
Elad 3
=
Stone Content % 0.1 NONE - <0.1
Moisture Content % N/A NONE - 17
Total mass of sample received kg 0.001 NONE - 1.2
Asbestos in Soil | Type | N/A | 1SO 17025 | Not-detected | - |
General Inorganics
pH - Automated pH Units N/A MCERTS - 6.7
Total Cyanide mg/kg 1 MCERTS - <1
Complex Cyanide mg/kg 1 MCERTS - <1
Free Cyanide mg/kg 1 MCERTS - <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS - 0.014
Total Sulphur mg/kg 50 MCERTS - 300
Fraction Organic Carbon (FOC) N/A 0.001 NONE - 0.025
Total Phenols
ITo_taI Phenols (monohydric) | mg/kg | 1 | MCERTS | - | <1.0 |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS - < 0.05
Acenaphthylene mg/kg 0.05 MCERTS - < 0.05
Acenaphthene mg/kg 0.05 MCERTS - < 0.05
Fluorene mg/kg 0.05 MCERTS - < 0.05
Phenanthrene mg/kg 0.05 MCERTS - 1.5
Anthracene mg/kg 0.05 MCERTS - 0.22
Fluoranthene mg/kg 0.05 MCERTS - 2.2
Pyrene mg/kg 0.05 MCERTS - 1.9
Benzo(a)anthracene mg/kg 0.05 MCERTS - 1.3
Chrysene mg/kg 0.05 MCERTS - 1.3
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 1.7
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 0.48
Benzo(a)pyrene mg/kg 0.05 MCERTS - 1.4
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 0.50
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 0.61
Total PAH
Speciated Total EPA-16 PAHs | mokg I 0.8 | mcerrs | - | 13.1 |
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS - 10
Barium (aqua regia extractable) mg/kg 1 MCERTS - 80
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS - 0.63
Boron (water soluble) mg/kg 0.2 MCERTS - 0.6
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - <0.2
Chromium (hexavalent) mg/kg 4 MCERTS - < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS - 19
Copper (aqua regia extractable) mg/kg 1 MCERTS - 25
Lead (aqua regia extractable) mg/kg 1 MCERTS - 41
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - <0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS - 15
Selenium (aqua regia extractable) mg/kg 1 MCERTS - < 1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS - 19
Zinc (aqua regia extractable) mg/kg 1 MCERTS - 49

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
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w1 772CERTS

Analytical Report Number: 18-72894

Project / Site name: Plot J.Rochdale
Your Order No: POR015715

Science

Lab Sample Number 888930 888931
Sample Reference

TP30 TP30
Sample Number 2 1
Depth (m) 0.35-0.45 0.35-0.45
Date Sampled 08/01/2018 08/01/2018
Time Taken None Supplied None Supplied

. e w §
Analytical Parameter 5 § E} ::__,: g_
(Soil Analysis) @ 29 g
3 -n 5-
=
Monoaromatics
Benzene ug/kg 1 MCERTS - < 1.0
Toluene ug/kg 1 MCERTS - <1.0
Ethylbenzene ug/kg 1 MCERTS - < 1.0
p & m-xylene ug/kg 1 MCERTS - <1.0
o-xylene ug/kg 1 MCERTS - < 1.0
MTBE (Methyl Tertiary Butyl Ether) ug/kg 1 MCERTS - <1.0
Petroleum Hydrocarbons
[TPH c10 - c40 mg/kg 10 McerTs | - 36 |
|TPH2 (C6 - C10) mg/kg 0.1 | mcerTs | - <0.1 |
TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS - < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - <1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - <2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - <8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - <8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - < 10
TPH-CWG - Aromatic >ECS5 - EC7 mg/kg 0.001 MCERTS - < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - 2.1
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - <10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - 25
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - 36

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
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Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale

Your Order No: POR015715

Science

Lab Sample Number 888932 888933 888934 888935 888936
Sample Reference P02 P06 P13 P21 P29
Sample Number 1 4 2 3 5
Depth (m) 0.55-0.65 1.50-1.60 0.10-0.20 0.10-0.20 0.50-0.60
Date Sampled 10/01/2018 09/01/2018 10/01/2018 11/01/2018 08/01/2018
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
>
. e w8
Analytical Parameter S g3 T8
(Leachate Analysis) 7 g3 £
: g
General Inorganics
pH pH Units N/A _|1S0 17025 7.1 6.8 6.5 6.5 6.7
Total Cyanide ug/l 10 1SO 17025 < 10 <10 <10 < 10 < 10
Sulphate as SO4 mg/I 0.1 1SO 17025 2.7 1.7 2.1 1.9 2.7
Heavy Metals / Metalloids
Arsenic (dissolved) ug/l 1.1 1SO 17025 <11 <11 1.8 <11 <11
Barium (dissolved) ug/! 0.05 ]IS0 17025 15 1.5 6.0 7.1 3.4
Beryllium (dissolved) ug/l 0.2 1SO 17025 <0.2 0.3 < 0.2 <0.2 < 0.2
Boron (dissolved) ug/! 10 1SO 17025 <10 <10 17 14 <10
Cadmium (dissolved) ug/l 0.08 ]IS0 17025 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08
Chromium (dissolved) ug/l 0.4 1SO 17025 0.7 <04 0.9 0.8 1.6
Copper (dissolved) ug/l 0.7 1SO 17025 13 5.9 37 31 21
Lead (dissolved) ug/l 1 1SO 17025 2.7 1.2 6.7 3.5 2.7
Mercury (dissolved) ug/l 0.5 1SO 17025 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Nickel (dissolved) ug/l 0.3 1SO 17025 0.9 <03 2.5 1.8 0.8
Selenium (dissolved) ug/l 4 1SO 17025 < 4.0 < 4.0 < 4.0 < 4.0 < 4.0
Vanadium (dissolved) ug/l 1.7 1SO 17025 <17 <17 <17 3.6 <17
Zinc (dissolved) ug/! 0.4 1SO 17025 7.1 3.6 7.7 9.7 7.6

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-72894-1 Plot J.Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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Analytical Report Number: 18-72894
Project / Site name: Plot J.Rochdale

Your Order No: POR015715

Science

Lab Sample Number 888937
Sample Reference TP30
Sample Number 1
Depth (m) 0.35-0.45
Date Sampled 08/01/2018
Time Taken None Supplied
>
. e w8
Analytical Parameter 5 § E) ﬁ g:
(Leachate Analysis) @ §- ;ﬁ £ g
S
General Inorganics
pH pH Units N/A 1SO 17025 7.7
Total Cyanide ug/l 10 1SO 17025 < 10
Sulphate as SO, mg/| 0.1 1SO 17025 2.5
Heavy Metals / Metalloids
Arsenic (dissolved) ug/l 1.1 1SO 17025 <11
Barium (dissolved) ug/! 0.05 ]IS0 17025 19
Beryllium (dissolved) ug/l 0.2 1SO 17025 0.3
Boron (dissolved) ug/! 10 1SO 17025 <10
Cadmium (dissolved) ug/l 0.08 ]IS0 17025 < 0.08
Chromium (dissolved) ug/l 0.4 1SO 17025 1.0
Copper (dissolved) ug/l 0.7 1SO 17025 18
Lead (dissolved) ug/l 1 1SO 17025 3.0
Mercury (dissolved) ug/l 0.5 1SO 17025 < 0.5
Nickel (dissolved) ug/l 0.3 1SO 17025 0.8
Selenium (dissolved) ug/l 4 1SO 17025 < 4.0
Vanadium (dissolved) ug/l 1.7 1SO 17025 <17
Zinc (dissolved) ug/! 0.4 1SO 17025 5.9

Iss No 18-72894-1 Plot J.Rochdale MCS2374

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 13 of 17




4041

Project / Site name: Plot J.Rochdale

7CERTS

Analytical Report Number : 18-72894

Science

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab |

Numberr Refer;nce Numlr)er Depth (m) |Sample Description *

888910 TPO1 2 0.75-0.85 |Brown clay and sand.

888911 TPO2 1 0.55-0.65 |Brown clay and sand with vegetation.

888912 TP02 2 0.55-0.65 |-

888913 TPO3 3 0.10-0.20 |-

888914 TP04 4 0.50-0.60 |-

888915 TPO5 1 0.20-0.30  |Brown loam and clay with gravel and vegetation.
888916 TP06 4 1.50-1.60 ]Light brown sand with gravel.

888917 TP09 4 2.40-2.50 |Light brown sandy clay with gravel.

888918 TP11 1 1.00-1.10 ]Light brown sandy clay.

888919 TP13 1 0.10-0.20 |-

888920 TP13 2 0.10-0.20 |Brown loam and clay with vegetation.

888921 TP16 11 0.20-0.30 |Brown loam and clay with gravel and vegetation.
888922 TP19 2 0.40-0.50 |Brown loam and clay with gravel and vegetation.
888923 TP21 4 0.10-0.20 |-

888924 TP21 3 0.10-0.20 _ |Brown loam and clay with gravel and vegetation.
888925 TP23 4 0.75-0.85 _|Light brown clay and sand.

888926 TP25 5 2.40-2.50 |Light brown sandy clay.

888927 TP27 2 0.45-0.55 |-

888928 TP27 6 1.75-1.85 |Light brown clay and sand with gravel.

888929 TP29 5 0.50-0.60 _|Brown sandy clay with gravel and stones.

888930 TP30 2 0.35-0.45 |-

888931 TP30 1 0.35-0.45 |Brown loam and clay with gravel and vegetation.

Iss No 18-72894-1 Plot J.Rochdale MCS2374

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 14 of 17



4041

7CERTS

Analytical Report Number : 18-72894
Project / Site name: Plot J.Rochdale
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

. - .. - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Asbestos identification in soil Asbestos Identification with the use of polarised In house method based on HSG 248 A001-PL D IS0 17025

light microscopy in conjunction with disperion
staining techniques.
Boron in leachate Determination of boron in leachate. Sample In-house method based on MEWAM L039-PL w 1SO 17025
acidified and followed by ICP-OES.
Boron, water soluble, in soil Determination of water soluble boron in soil by hot |In-house method based on Second Site L038-PL D MCERTS
water extract followed by ICP-OES. Properties version 3
BS EN 12457-1 (2:1) Leachate Prep |2:1 (as recieved, moisture adjusted) end over end |In-house method based on BSEN12457-1. L043-PL w NONE
extraction with water for 24 hours. Eluate filtered
prior to analysis.
BTEX and MTBE in soil Determination of BTEX in soil by headspace GC- In-house method based on USEPA8260 L073B-PL w MCERTS
(Monoaromatics) MS.
Complex Cyanide in soil Determination of complex cyanide by calculation. |In-house method based on Examination of L080-PL w MCERTS
Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
D.O. for Gravimetric Quant if Dependent option for Gravimetric Quant if In house asbestos methods A001 & A006. A006-PL D NONE
Screen/ID positive Screen/ID positive scheduled.
Fraction of Organic Carbon in soil Determination of fraction of organic carbon in soil |In-house method based on BS1377 Part 3, L009-PL D NONE
by oxidising with potassium dichromate followed by|1990, Chemical and Electrochemical Tests
titration with iron (II) sulphate.
Free cyanide in soil Determination of free cyanide by distillation In-house method based on Examination of L080-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
Hexavalent chromium in soil Determination of hexavalent chromium in soil by  |In-house method L080-PL w MCERTS
extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.
Metals by ICP-OES in leachate Determination of metals in leachate by acidification |In-house method based on MEWAM 2006 L039-PL w IS0 17025
followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, | L019-UK/PL w NONE
1990, Chemical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with |In-house method based on Examination of L080-PL w MCERTS
sodium hydroxide followed by distillation followed |Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
pH at 200C in leachate Determination of pH in leachate by electrometric  |In-house method based on BS1377 Part 3, L005-PL w 1SO 17025
measurement. 1990, Chemical and Electrochemical Tests
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, L099-PL D MCERTS
followed by automated electrometric 1990, Chemical and Electrochemical Tests
measurement.
Speciated EPA-16 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270 L064-PL D MCERTS

extraction in dichloromethane and hexane followed
by GC-MS with the use of surrogate and internal
standards.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Iss No 18-72894-1 Plot J.Rochdale MCS2374

The results included within the report are representative of the samples submitted for analysis.
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4041

7CERTS

Analytical Report Number : 18-72894
Project / Site name: Plot J.Rochdale
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

. - .. - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard | L019-UK/PL D NONE

otherwise detailed. Gravimetric determination of ~ |Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate in leachates Determination of sulphate in leachate by In-house method based on MEWAM 1986 L039-PL w IS0 17025
acidification followed by ICP-OES. Methods for the Determination of Metals in
Soil™"
Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, L038-PL D MCERTS
extraction) OES. Results reported directly (leachate 1990, Chemical and Electrochemical Tests,
equivalent) and corrected for extraction ratio (soil |2:1 water:soil extraction, analysis by ICP-
equivalent). OES.
Total cyanide in leachate Determination of total cyanide by distillation In-house method based on Examination of L080-PL w 1SO 17025
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
Total Sulphur in soil Determination of total sulphur in soil by extraction |In-house method based on BS1377 Part 3, L038-PL D MCERTS
with aqua-regia, potassium bromide/bromate 1990, and MEWAM 2006 Methods for the
followed by ICP-OES. Determination of Metals in Soil
TPH Banding in Soil by FID Determination of hexane extractable hydrocarbons |In-house method, TPH with carbon L076-PL w MCERTS
in soil by GC-FID. banding.
TPH2 (Soil) Determination of hydrocarbons C6-C10 by In-house method based on USEPA8260 L088-PL w MCERTS
headspace GC-MS.
TPHCWG (Soil) Determination of hexane extractable hydrocarbons |In-house method L088/76-PL w MCERTS

in soil by GC-MS/GC-FID.

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Iss No 18-72894-1 Plot J.Rochdale MCS2374

The results included within the report are representative of the samples submitted for analysis.
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Sample Deviation Report

Sample ID Other_ID [Sample Type |Job Sample Number |Sample Deviation Code [test_name test_ref | Test Deviation code
TP27 6|S 18-72894 888928|c Total cyanide in soil L080-PL |c
TP29 5[S 18-72894 888929|c Total cyanide in soil L080-PL |c
TP30 1[S 18-72894 888931|c Total cyanide in soil L080-PL |c

Key: a - No sampling date b - Incorrect container

Iss No:18-72894-1 Plot J.Rochdale MCS2374 ¢ - Holding time d - Headspace e - Temperature
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GROUNDWATER CHEMICAL ANALYSIS RESULTS
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Thomas Yarnall

BWB Consulting Limited
Whitehall Waterfront

2 Riverside Way

Leeds

LS1 4EH

1 Thomas.Yarnall@bwbconsulting.com

Project / Site name:

Your job number:

Your order number:

Report Issue Number:

Samples Analysed:

Plot J, Rochdale

MC52210

6 water samples

1l Science

i2 Analytical Ltd.

7 Woodshots Meadow,
Croxley Green
Business Park,
Watford,

Herts,

WD18 8YS

t: 01923 225404
1 01923 237404
e: reception@i2analytical.com

-

Analytical Report Number : 18-74222

Samples received on: 29/01/2018
Samples instructed on: 29/01/2018
Analysis completed by: 05/02/2018
Report issued on: 05/02/2018
Signed: O/

Jordan Hill

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda élaska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are :

Excel copies of reports are only valid when accompanied by this PDF certificate.

soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting

Iss No 18-74222-1 Plot ], Rochdale MC52210

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 18-74222
Project / Site name: Plot J, Rochdale

Science

Lab Sample Number 897166 897167 897168 897169 897170
Sample Reference BHO1 BHO02 BHO3 BH04 BHO5
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 25/01/2018 25/01/2018 25/01/2018 25/01/2018 25/01/2018
Time Taken 1030 1045 0820 0930 0915
>
. % [ 73 3
Analytical Parameter g § E} g a
(Water Analysis) @ = 5 £ g
Ela 3
3
General Inorganics
pH pH Units N/A__|1S0 17025 6.1 6.5 6.1 6.0 6.2
Electrical Conductivity at 20 °C pS/cm 10 1SO 17025 300 200 130 190 170
Total Cyanide ug/! 10 1SO 17025 <10 <10 <10 <10 <10
Sulphate as SO, ug/! 45 1SO 17025 36700 12400 16900 11500 13700
Sulphate as SO, mg/| 0.045 ]IS0 17025 36.7 12.4 16.9 11.5 13.7
Ammoniacal Nitrogen as N ug/l 15 1SO 17025 42 50 23 28 41
Dissolved Organic Carbon (DOC) mg/| 0.1 NONE 3.45 3.31 3.76 3.46 10.4
Total Phenols
|To_ta| Phenols (monohydric) ug/l 10 |ISO 17025| < 10 <10 < 10 < 10 | < 10
Speciated PAHs
|Naphthalene ug/! 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 <0.01 < 0.01
Acenaphthylene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Acenaphthene ug/l 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 <0.01 < 0.01
Fluorene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Phenanthrene ug/! 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 < 0.01 < 0.01
Anthracene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Fluoranthene ug/l 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 <0.01 < 0.01
Pyrene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(a)anthracene ug/l 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 <0.01 < 0.01
Chrysene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(b)fluoranthene ug/l 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 <0.01 < 0.01
Benzo(k)fluoranthene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Benzo(a)pyrene ug/l 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 <0.01 < 0.01
Indeno(1,2,3-cd)pyrene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Dibenz(a,h)anthracene ug/l 0.01 ]IS0 17025 < 0.01 <0.01 < 0.01 < 0.01 < 0.01
Benzo(ghi)perylene ug/l 0.01 ]IS0 17025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Total PAH
Total EPA-16 PAHs g/l 0.16 |ISO 17025| <0.16 <0.16 <0.16 <0.16 | <0.16

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-74222-1 Plot ], Rochdale MC52210
This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Page 2 of 7




Analytical Report Number: 18-74222
Project / Site name: Plot J, Rochdale

Science

Lab Sample Number 897166 897167 897168 897169 897170
Sample Reference BHO1 BHO02 BHO3 BH04 BHO5
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied
Date Sampled 25/01/2018 25/01/2018 25/01/2018 25/01/2018 25/01/2018
Time Taken 1030 1045 0820 0930 0915
>
. % [ 73 3
Analytical Parameter g g g8
(Water Analysis) 7 23 g g
Ela 3
3
Heavy Metals / Metalloids
Arsenic (dissolved) ug/! 1SO 17025 <1.0 <1.0 <1.0 <1.0 1.3
Barium (dissolved) ug/l 0.05 ]IS0 17025 260 91 67 110 110
Beryllium (dissolved) ug/! 0.2 1SO 17025 < 0.2 <0.2 < 0.2 <0.2 < 0.2
Boron (dissolved) ug/l 10 1SO 17025 24 27 16 15 13
Cadmium (dissolved) ug/! 0.08 ]IS0 17025 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08
Calcium_(dissolved) mg/I 0.012 |ISO 17025 34 29 16 24 18
Chromium (hexavalent) ug/l 5 1SO 17025 < 5.0 <5.0 < 5.0 < 5.0 < 5.0
Chromium (dissolved) ug/l 0.4 1SO 17025 0.7 < 0.4 <04 0.4 1.1
Copper (dissolved) ug/l 0.7 1SO 17025 2.5 3.0 6.3 3.3 10
Lead (dissolved) ug/l 1 1SO 17025 <1.0 < 1.0 <1.0 < 1.0 <1.0
Mercury (dissolved) ug/! 0.5 1SO 17025 < 0.5 <0.5 < 0.5 < 0.5 < 0.5
Nickel (dissolved) ug/l 0.3 1SO 17025 12 7.2 3.7 1.4 7.2
Selenium (dissolved) ug/! 4 1SO 17025 < 4.0 <4.0 < 4.0 < 4.0 < 4.0
Vanadium (dissolved) ug/l 1.7 1SO 17025 3.8 <1.7 <17 4.6 <1.7
Zinc (dissolved) ug/l 0.4 1SO 17025 5.5 7.1 4.8 3.6 9.5
Monoaromatics
Benzene ug/l 1 1SO 17025 <1.0 < 1.0 <1.0 < 1.0 <1.0
Toluene ug/l 1 1SO 17025 <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene ug/l 1 1SO 17025 <1.0 <1.0 <1.0 < 1.0 <1.0
p & m-xylene ug/l 1 1SO 17025 <1.0 <1.0 <1.0 <1.0 <1.0
o-xylene ug/l 1 1SO 17025 <1.0 <1.0 <1.0 < 1.0 <1.0
MTBE (Methyl Tertiary Butyl Ether) ug/l 1 1SO 17025 <1.0 <1.0 <1.0 <1.0 <1.0
Petroleum Hydrocarbons
[TPH1 (C10 - C40) pg/l 10 | none | < 10 < 10 < 10 < 10 | < 10
|[TPH2 (C6 - C10) ug/! 10 150 17025] < 10 < 10 < 10 < 10 | < 10
TPH-CWG - Aliphatic >C5 - C6 g/l 1 IS0 17025 <1.0 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >C6 - C8 g/l 1 IS0 17025 <1.0 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >C8 - C10 g/l 1 1SO 17025 <1.0 <1.0 <1.0 <1.0 <1.0
TPH-CWG - Aliphatic >C10 - C12 pg/l 10 NONE <10 <10 <10 <10 <10
TPH-CWG - Aliphatic >C12 - C16 g/l 10 NONE <10 <10 <10 <10 <10
TPH-CWG - Aliphatic >C16 - C21 pg/l 10 NONE <10 <10 <10 <10 <10
TPH-CWG - Aliphatic >C21 - C35 g/l 10 NONE <10 <10 <10 <10 <10
TPH-CWG - Aliphatic (C5 - C35) ug/| 10 NONE < 10 < 10 < 10 <10 < 10
TPH-CWG - Aromatic >C5 - C7 ug/l 1 1SO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C7 - C8 ug/! 1 1SO 17025 < 1.0 <1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C8 - C10 ug/l 1 1SO 17025 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >C10 - C12 ug/! 10 NONE < 10 <10 < 10 <10 < 10
TPH-CWG - Aromatic >C12 - C16 ug/| 10 NONE <10 <10 <10 <10 <10
TPH-CWG - Aromatic >C16 - C21 ug/! 10 NONE < 10 <10 < 10 <10 < 10
TPH-CWG - Aromatic >C21 - C35 ug/| 10 NONE <10 <10 <10 <10 <10
TPH-CWG - Aromatic (C5 - C35) ug/! 10 NONE <10 <10 <10 <10 <10

U/S = Unsuitable Sample

The results included within the report are representative of the samples submitted for analysis.

1/S = Insufficient Sample

Iss No 18-74222-1 Plot ], Rochdale MC52210
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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Analytical Report Number: 18-74222
Project / Site name: Plot J, Rochdale

Science

Lab Sample Number 897171
Sample Reference BH06

Sample Number None Supplied
Depth (m) None Supplied
Date Sampled 25/01/2018
Time Taken 0845
>
. % [ 73 3
Analytical Parameter g § E} g a
(Water Analysis) 7 = 5 £ g
Ela 3
3
General Inorganics
pH pH Units N/A 1SO 17025 5.9
Electrical Conductivity at 20 °C pS/cm 10 1SO 17025 470
Total Cyanide ug/! 10 1SO 17025 <10
Sulphate as SO4 ug/l 45 1SO 17025 105000
Sulphate as SO4 mg/I 0.045 ]IS0 17025 105
Ammoniacal Nitrogen as N ug/l 15 1SO 17025 22
Dissolved Organic Carbon (DOC) mg/| 0.1 NONE 4.98
Total Phenols
|To_ta| Phenols (monohydric) ug/l 10 |ISO 17025| < 10 |
Speciated PAHs
|Naphthalene ug/! 0.01 ]IS0 17025 < 0.01
Acenaphthylene ug/l 0.01 ]IS0 17025 < 0.01
Acenaphthene ug/l 0.01 ]IS0 17025 < 0.01
Fluorene ug/l 0.01 ]IS0 17025 < 0.01
Phenanthrene ug/! 0.01 ]IS0 17025 < 0.01
Anthracene ug/l 0.01 ]IS0 17025 < 0.01
Fluoranthene ug/l 0.01 ]IS0 17025 < 0.01
Pyrene ug/l 0.01 ]IS0 17025 < 0.01
Benzo(a)anthracene ug/l 0.01 ]IS0 17025 < 0.01
Chrysene ug/l 0.01 ]IS0 17025 < 0.01
Benzo(b)fluoranthene ug/l 0.01 ]IS0 17025 < 0.01
Benzo(k)fluoranthene ug/l 0.01 ]IS0 17025 < 0.01
Benzo(a)pyrene ug/l 0.01 ]IS0 17025 < 0.01
Indeno(1,2,3-cd)pyrene ug/l 0.01 ]IS0 17025 < 0.01
Dibenz(a,h)anthracene ug/l 0.01 ]IS0 17025 < 0.01
Benzo(ghi)perylene ug/l 0.01 ]IS0 17025 < 0.01
Total PAH
Total EPA-16 PAHs ug/! 0.16 ]150 17025] <0.16 |

Iss No 18-74222-1 Plot ], Rochdale MC52210
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 18-74222
Project / Site name: Plot J, Rochdale

Science

Lab Sample Number 897171
Sample Reference BH06
Sample Number None Supplied
Depth (m) None Supplied
Date Sampled 25/01/2018
Time Taken 0845
>
. % [ 73 3
Analytical Parameter g g g8
(Water Analysis) 7 23 g g
Ela 3
3
Heavy Metals / Metalloids
Arsenic (dissolved) ug/! 1SO 17025 1.3
Barium (dissolved) ug/l 0.05 ]IS0 17025 250
Beryllium (dissolved) ug/! 0.2 1SO 17025 < 0.2
Boron (dissolved) ug/l 10 1SO 17025 30
Cadmium (dissolved) ug/! 0.08 ]IS0 17025 < 0.08
Calcium_(dissolved) mg/I 0.012 |ISO 17025 74
Chromium (hexavalent) ug/l 5 1SO 17025 < 5.0
Chromium (dissolved) ug/l 0.4 1SO 17025 <04
Copper (dissolved) ug/l 0.7 1SO 17025 4.5
Lead (dissolved) ug/l 1 1SO 17025 <1.0
Mercury (dissolved) ug/! 0.5 1SO 17025 < 0.5
Nickel (dissolved) ug/l 0.3 1SO 17025 7.3
Selenium (dissolved) ug/! 4 1SO 17025 < 4.0
Vanadium (dissolved) ug/l 1.7 1SO 17025 <17
Zinc (dissolved) ug/l 0.4 1SO 17025 3.7
Monoaromatics
Benzene ug/l 1 1SO 17025 <1.0
Toluene ug/l 1 1SO 17025 <1.0
Ethylbenzene ug/l 1 1SO 17025 <1.0
p & m-xylene ug/l 1 1SO 17025 <1.0
o-xylene ug/l 1 1SO 17025 <1.0
MTBE (Methyl Tertiary Butyl Ether) ug/l 1 1SO 17025 <1.0
Petroleum Hydrocarbons
[TPH1 (C10 - C40) ug/! 10 | none | < 10 | | |
|TPH2 (C6 - C10) ug/! 10 |1s0 17025] < 10 | | |
TPH-CWG - Aliphatic >C5 - C6 g/l 1 IS0 17025 <1.0
TPH-CWG - Aliphatic >C6 - C8 g/l 1 IS0 17025 <1.0
TPH-CWG - Aliphatic >C8 - C10 g/l 1 1SO 17025 <1.0
TPH-CWG - Aliphatic >C10 - C12 pg/l 10 NONE <10
TPH-CWG - Aliphatic >C12 - C16 g/l 10 NONE <10
TPH-CWG - Aliphatic >C16 - C21 pg/! 10 NONE <10
TPH-CWG - Aliphatic >C21 - C35 g/l 10 NONE <10
TPH-CWG - Aliphatic (C5 - C35) ug/| 10 NONE < 10
TPH-CWG - Aromatic >C5 - C7 ug/l 1 1SO 17025 < 1.0
TPH-CWG - Aromatic >C7 - C8 ug/! 1 1SO 17025 < 1.0
TPH-CWG - Aromatic >C8 - C10 ug/| 1 1SO 17025 <1.0
TPH-CWG - Aromatic >C10 - C12 ug/! 10 NONE <10
TPH-CWG - Aromatic >C12 - C16 ug/| 10 NONE <10
TPH-CWG - Aromatic >C16 - C21 ug/! 10 NONE <10
TPH-CWG - Aromatic >C21 - C35 ug/| 10 NONE <10
TPH-CWG - Aromatic (C5 - C35) ug/! 10 NONE <10

U/S = Unsuitable Sample  1/S = Insufficient Sample

Iss No 18-74222-1 Plot ], Rochdale MC52210

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 5 of 7




Analytical Report Number : 18-

74222

Project / Site name: Plot J, Rochdale
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

- - . - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Ammoniacal Nitrogen as N in water  |Determination of Ammonium/Ammonia/ In-house method based on Examination of L082-PL w 1SO 17025

Ammoniacal Nitrogen by the discrete analyser Water and Wastewater 20th Edition:
(colorimetric) salicylate/nitroprusside method. Clesceri, Greenberg & Eaton
Accredited matrices SW, GW, PW.
Boron in water Determination of boron in water by acidification In-house method based on MEWAM L039-PL w 1SO 17025
followed by ICP-OES. Accredited matrices: SW PW
GW
BTEX and MTBE in water Determination of BTEX and MTBE in water by In-house method based on USEPA8260 L073B-PL w IS0 17025
(Monoaromatics) headspace GC-MS. Accredited matrices: SW PW
GW
Dissolved Organic Carbon in water Determination of dissolved inorganic carbon in In-house method based on Examination of L037-PL w NONE
water by TOC/DOC NDIR Analyser. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton
Electrical conductivity at 200C of Determination of electrical conductivity in water by |In-house method L031-PL w IS0 17025
water electrometric measurement. Accredited Matrices
SW, GW, PW
Hexavalent chromium in water Determination of hexavalent chromium in water by |In-house method by continuous flow L080-PL w IS0 17025
acidification, addition of 1,5 diphenylcarbazide analyser. Accredited Matrices SW, GW, PW.
followed by colorimetry.
Metals in water by ICP-MS (dissolved) | Determination of metals in water by acidification  |In-house method based on USEPA Method L012-PL w IS0 17025
followed by ICP-MS. Accredited Matrices: SW, GW, |6020 & 200.8 "for the determination of
PW except B=SW,GW, Hg=SW,PW, Al=SW,PW. trace elements in water by ICP-MS.
Metals in water by ICP-OES Determination of metals in water by acidification  |In-house method based on MEWAM 2006 L039-PL w IS0 17025
(dissolved) followed by ICP-OES. Accredited Matrices SW, Methods for the Determination of Metals in
GW, PW, PrW.(Al, Cu,Fe,Zn). Soil.
Monohydric phenols in water Determination of phenols in water by continuous  |In-house method based on Examination of L080-PL w IS0 17025
flow analyser. Accredited matrices: SW PW GW Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (skalar)
pH at 200C in water (automated) Determination of pH in water by electrometric In-house method based on BS1377 Part 3, L099-PL w IS0 17025
measurement. Accredited matrices: SW PW GW  |1990, Chemical and Electrochemical Tests
Speciated EPA-16 PAHs in water Determination of PAH compounds in water by In-house method based on USEPA 8270 L102B-PL w IS0 17025
extraction in dichloromethane followed by GC-MS
with the use of surrogate and internal standards.
Accredited matrices: SW PW GW
Sulphate in water Determination of sulphate in water by acidification |In-house method based on MEWAM 2006 L039-PL w IS0 17025
followed by ICP-OES. Accredited matrices: SW Methods for the Determination of Metals in
PW GW, Prw. Soil.
Total cyanide in water Determination of total cyanide by distillation In-house method based on Examination of L080-PL w IS0 17025
followed by colorimetry. Accredited matrices: SW  |Water and Wastewater 20th Edition:
PW GW Clesceri, Greenberg & Eaton (Skalar)
TPH1 (Waters) Determination of dichloromethane extractable In-house method L070-PL w NONE
hydrocarbons in water by GC-MS.
TPH2 (Waters) Determination of hydrocarbons C6-C10 by In-house method based on USEPA8260 L088-PL w 1SO 17025
headspace GC-MS. Accredited Matrices SW, PW.
GW.
TPHCWG (Waters) Determination of dichloromethane extractable In-house method L070-PL w NONE
hydrocarbons in water by GC-MS, speciation by
interpretation.

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

Iss No 18-74222-1 Plot ], Rochdale MC52210

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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Sample Deviation Report

Sample ID Other_ID _|Sample Type |Job Sample Number |Sample Deviation Code [test_name test_ref | Test Deviation code
BHO1 W 18-74222 897166|c Ammoniacal Nitrogen as N in water L082-PL |c
BHO1 w 18-74222 897166|c Electrical conductivity at 200C of water L0O31-PL |c
BHO1 W 18-74222 897166|c pH at 200C in water (automated) L099-PL |c
BHO02 W 18-74222 897167|c Ammoniacal Nitrogen as N in water L082-PL |c
BH02 W 18-74222 897167|c Electrical conductivity at 200C of water L031-PL |c
BHO02 w 18-74222 897167|c pH at 200C in water (automated) L099-PL |c
BHO3 W 18-74222 897168|c Ammoniacal Nitrogen as N in water L082-PL |c
BHO3 w 18-74222 897168|c Electrical conductivity at 200C of water LO31-PL |c
BHO3 W 18-74222 897168|c pH at 200C in water (automated) L099-PL |[c
BH04 W 18-74222 897169|c Ammoniacal Nitrogen as N in water L082-PL |c
BH04 W 18-74222 897169|c Electrical conductivity at 200C of water L031-PL |c
BHO04 w 18-74222 897169|c pH at 200C in water (automated) L099-PL |c
BHO05 W 18-74222 897170|c Ammoniacal Nitrogen as N in water L082-PL |c
BHO5 w 18-74222 897170|c Electrical conductivity at 200C of water L0O31-PL |c
BHO05 W 18-74222 897170|c pH at 200C in water (automated) L099-PL |c
BHO6 W 18-74222 897171|c Ammoniacal Nitrogen as N in water L082-PL |c
BHO06 W 18-74222 897171|c Electrical conductivity at 200C of water L031-PL |c
BHO06 w 18-74222 897171|c pH at 200C in water (automated) L099-PL |c

Iss No:18-74222-1 Plot J, Rochdale MC52210

Key: a -

No sampling date b - Incorrect container

¢ - Holding time d - Headspace e - Temperature
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GEOTECHNICAL LABORATORY TESTING RESULTS
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i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

TEST CERTIFICATE

Determination of Liquid and Plastic Limits

Science,
e

TESTING

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890876
Sample Reference: Not Given
Description: Dark brown slightly organic CLAY Sample Type: D
Location: TPO1 Depth Top [m]: 0.75
Sample Preparation: Tested in natural condition Depth Base [m]: 0.85
As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
83 77 37 40 100
100
90 A line 'ﬁ
80
P
70 CE >
60 ]
E 0 av ‘/
z ~ =
£ 40 ar———~"89087¢
O
5 30 Pt L
(%]
3 c |~
MH
cL ~
10 - =
................... I MI
ML
0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt I Medium 3510 50
H  High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks
Approved: Signed:

Dariusz Piotrowski Qb gik VJL\‘

PL Laboratory
Manager Geotechnical
Section

Date Reported:

Darren Berrill D%
Geotechnical General

Manager

02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

TEST CERTIFICATE

Determination of Liquid and Plastic Limits

Science,
e

TESTING

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890884
Sample Reference: Not Given

Description: Yellowish brown slightly gravelly slightly clayey SAND
Location: TPOS8
Sample Preparation:

Sample Type: D
Depth Top [m]: 3.40

Tested after >425um removed by hand Depth Base [m]: 3.50

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
19 22 NP NP 97
100
90 Aline 'ﬁ
80
P
60 ]
& 50 Q ,/
Z ~ =
E 40 CH //
(]
= e L\
«»n 30
3 c |~
o Z
20 MH
cL "
10 - =
................... I MI
0 o c% 884
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35to 50
H  High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks NP — non plastic
Approved: Signed:

Dariusz Piotrowski Qb gik VJL\‘

PL Laboratory
Manager Geotechnical
Section

Date Reported:

Darren Berrill D%
Geotechnical General

Manager

02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

TEST CERTIFICATE

Determination of Liquid and Plastic Limits

Science,
e

TESTING

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890887
Sample Reference: Not Given

Description: Yellowish brown slightly gravelly SAND
Location: TP11
Sample Preparation:

Sample Type: D
Depth Top [m]: 1.00

Tested after >425um removed by hand Depth Base [m]: 1.10

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
24 20 NP NP 98
100
90 Aline 'ﬁ
80
P
60 ]
& 50 Q ,/
Z ~ =
E 40 CH //
(]
E 3 AT wv
"0
3 c |~
ViH
cL "
10 - =
................... I MI
0 8’%‘3 7
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35to 50
H  High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks NP — non plastic
Approved: Signed:

Dariusz Piotrowski Qb gik VJL\‘

PL Laboratory
Manager Geotechnical
Section

Date Reported:

Darren Berrill D%
Geotechnical General

Manager

02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



TEST CERTIFICATE 12 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Liquid and Plastic Limits

Science,
e

Trhlﬁis Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method
Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890889
Sample Reference: Not Given
Description: Dark brown slightly gravelly very sandy CLAY Sample Type: D
Location: TP12 Depth Top [m]: 3.10

Sample Preparation: Depth Base [m]: 3.20

Tested after >425um removed by hand

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
12 25 12 13 97
100
90 Aline 'ﬁ
80
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60 ]
& 50 Q ,/
2 / E
E 40 CH //
Q
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»n 30
3 c |~
o =
20 c / MH
10 &b
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0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35 to 50
H High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks
Approved: Signed:
Dariusz Piotrowski ngik VJ\/\, Darren Berrill D%
PL Laboratory Geotechnical General
Manager Geotechnical Manager
Section
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



TEST CERTIFICATE 12 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Liquid and Plastic Limits

Science,
e

Trhlﬁis Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method
Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890890
Sample Reference: Not Given
Description: Dark brown slightly gravelly very sandy CLAY Sample Type: D
Location: TP13 Depth Top [m]: 1.50

Sample Preparation: Depth Base [m]: 1.60

Tested after >425um removed by hand

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
16 30 15 15 98
100
90 Aline 'ﬁ
80
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35to 50
H High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks
Approved: Signed:
Dariusz Piotrowski ngik VJ\/\, Darren Berrill D%
PL Laboratory Geotechnical General
Manager Geotechnical Manager
Section
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

TEST CERTIFICATE

Determination of Liquid and Plastic Limits

Science,
e

TESTING

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890891
Sample Reference: Not Given

Description: Yellowish brown slightly gravelly SAND
Location: TP14
Sample Preparation:

Sample Type: D
Depth Top [m]: 1.00

Tested after >425um removed by hand Depth Base [m]: 1.10

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
14 18 NP NP 99
100
90 Aline 'ﬁ
80
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(]
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o Z
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0 ® nr\ML& 1
OJUOJWL
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35to 50
H  High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks NP — non plastic
Approved: Signed:

Dariusz Piotrowski Qb gik VJL\‘

PL Laboratory
Manager Geotechnical
Section

Date Reported:

Darren Berrill D%
Geotechnical General

Manager

02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

TEST CERTIFICATE

Determination of Liquid and Plastic Limits

Science,
e

TESTING

Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method

Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890894
Sample Reference: Not Given

Description: Dark brown slightly gravelly clayey SAND
Location: TP17
Sample Preparation:

Sample Type: D
Depth Top [m]: 3.70

Tested after >425um removed by hand Depth Base [m]: 3.80

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
17 23 14 9 98
100
90 Aline 'ﬁ
80
1
70 CE/ =
60 >
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= e L\
«»n 30
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10 —g J,/
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0 t
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35to 50
H  High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks
Approved: Signed:

Dariusz Piotrowski Qb gik VJL\‘

PL Laboratory
Manager Geotechnical
Section

Date Reported:

Darren Berrill D%
Geotechnical General

Manager

02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



TEST CERTIFICATE 12 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Liquid and Plastic Limits

Science,
e

Trhlﬁis Tested in Accordance with BS1377-2: 1990: Clause 4.4 & 5: One Point Method
Clier:tt[?41 BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890897
Sample Reference: Not Given
Description: Dark brown slightly gravelly very sandy CLAY Sample Type: D
Location: TP21 Depth Top [m]: 2.10

Sample Preparation: Depth Base [m]: 2.20

Tested after >425um removed by hand

As Received Moisture Liquid Limit Plastic Limit Plasticity Index % Passing 425um
Content [%] [%] [%] [%] BS Test Sieve
17 28 14 14 97
100
90 Aline 'ﬁ
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
LIQUID LIMIT
Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit
C Clay L Low below 35
M Silt | Medium 35 to 50
H High 50 to 70
\ Very high 70 to 90
E Extremely high exceeding 90
Organic (e] append to classification for organic material (eg CHO )
Remarks
Approved: Signed:
Dariusz Piotrowski ngik VJ\/\, Darren Berrill D%
PL Laboratory Geotechnical General
Manager Geotechnical Manager
Section
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1 of 1 GF 105.11



TEST CERTIFICATE

Summary of Classification Test Results

i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

Science

Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2pe Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test results
Sample — Density y MiC Atterberg PD
b A .
Ikaef(;zlr?crg Hole No. Reference Top depth Base depth Type Soil Description ! v % Passing 425um LL PL Pl
[m] [m]
Mg/m3 Mg/m3 % % % % % Mg/m3
890870 BHO1 Not Given 9.50 9.95 U Dark brown slightly gravelly CLAY 16
890871 BHO02 Not Given 13.00 Not Given U Dark brown slightly gravelly CLAY 13
890872 BHO3 Not Given 8.00 Not Given U Dark brown slightly gravelly CLAY 15
890873 BHO4 Not Given 11.00 Not Given U Dark brown slightly gravelly CLAY 12
890874 BHO5 Not Given 6.50 Not Given U Brown sandy CLAY 14
890875 BHO5 Not Given 9.50 9.95 U Dark brown slightly gravelly CLAY 15
890876 TPO1 Not Given 0.75 0.85 D Dark brown slightly organic CLAY 83 100 77 37 40
890878 TPO3 Not Given 1.00 1.10 B Yellowish brown gravelly SAND 2.64
890880 TPO4 Not Given 1.40 1.50 D Yellowish brown slightly gravelly SAND 2.72
890881 TPO7 Not Given 1.00 1.10 B Brown clayey SAND 2.69
Comments:
Approved: Signed:

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

Date Reported:

02/02/2018

Rt

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Darren Berrill
Geotechnical General Manager

Pagelof1

=

for and on behalf of i2 Analytical Ltd

GF 159.4



Client:

TEST CERTIFICATE

Summary of Classification Test Results

BWB Consulting Limited

i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

Science

Client Reference: MCS2374

Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2pe Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test results
Sample — Density y MiC Atterberg PD
Lab A .
I'\?ef:'zlr?x Hole No. Reference TOp[:]]eplh BasTn(]i]epth Type Soil Description ! v % Passing 425um LL PL Pl
Mg/m3 Mg/m3 % % % % % Mg/m3
890883 TPO8 Not Given 0.40 0.50 B Brown clayey SAND 2.7
890884 TPO8 Not Given 3.40 3.50 D Yellowish brown slightly gravelly slightly clayey SAND 19 97 22 NP NP*
890885 TP10 Not Given 0.90 1.00 B Yellowish brown slightly clayey SAND 2.68
890887 TP11 Not Given 1.00 1.10 D Yellowish brown slightly gravelly SAND 24 98 20 NP NP*
890888 TP12 Not Given 0.80 0.90 B Brown sandy clayey GRAVEL 2.69
890889 TP12 Not Given 3.10 3.20 D Dark brown slightly gravelly very sandy CLAY 12 97 25 12 13
890890 TP13 Not Given 1.50 1.60 D Dark brown slightly gravelly very sandy CLAY 16 98 30 15 15
890891 TP14 Not Given 1.00 1.10 D Yellowish brown slightly gravelly SAND 14 99 18 NP NP*
890892 TP15 Not Given 1.10 1.20 B Brown gravelly sandy CLAY 2.68
890894 TP17 Not Given 3.70 3.80 D Dark brown slightly gravelly clayey SAND 17 98 23 14 9
Comments: * NP — non plastic
Approved: Signed:

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

Date Reported:

Rt

02/02/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Darren Berrill

Geotechnical General Manager

Pagelof1

=

for and on behalf of i2 Analytical Ltd

GF 159.4



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow
Croxley Green Business Park

Summary of Classification Test Results Watford Herts WD18 8YS
Science
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2pe Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test results
Sample — Density y MiC Atterberg PD
Lab A .
I'\?ef:'zlr?x Hole No. Reference TOp[:]]eplh BasTn(]i]epth Type Soil Description ! v % Passing 425um LL PL Pl
Mg/m3 Mg/m3 % % % % % Mg/m3
890895 TP19 Not Given 0.90 1.00 B Brown slightly gravelly slightly sandy CLAY 2.69
890897 TP21 Not Given 2.10 2.20 D Dark brown slightly gravelly very sandy CLAY 17 97 28 14 14
890899 TP24 Not Given 0.60 0.70 B Dark brown sandy gravelly CLAY 2.66
890902 TP27 Not Given 1.20 1.30 B Dark brown slightly gravelly sandy CLAY 2.66
Comments:
Approved: Signed:
> | .
Dariusz Piotrowski Qf\ “JLL Darren Berrill D%
PL Laboratory Manager Geotechnical General Manager
Geotechnical Section
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Pagelof1 GF 159.4



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

. . . . . . Croxley Green Business Park
Determination of Particle Size Distribution Watford Herts WD18 8YS

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890877 Sample Reference: Not Given
Sample description: Orangish brown gravelly clayey SAND Sample Type: D
Location: TPO1 Depth Top [m]: 1.75
Supplier: Not Given Depth Base [m]: 1.85
C|_AY| - S”'_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
100 :
: il
90 ] !
i — !
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70 |
B :
R |
a {
g 50 :
@ {
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8 40
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8 {
o ]
5] 30 1
o {
20 // ;
10 e !
—_— {
0 ]
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation Dry Mass of sample [g]: 929
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 14 Sample Proportions % dry mass
90 100 0.0557 12 Very coarse 0.00
75 100 0.0394 12 Gravel 11.70
63 100 0.0280 10 Sand 74.00
50 100 0.0198 10 Silt 9.90
37.5 100 0.0146 8 Clay 4.40
28 100 0.0017 4
20 99 Grading Analysis
14 97 D100 mm 28
10 95 D60 mm 0.312
6.3 92 D30 mm 0.177
5 91 D10 mm 0.0192
3.35 90 Uniformity Coefficient 16
2 88 Curvature Coefficient 5.3
1.18 87
0.6 82 Particle density (assumed) Remarks
0.425 73 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 58
0.212 38
0.15 23
0.063 14
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890879 Sample Reference: Not Given
Sample description: Yellowish brown gravelly clayey SAND Sample Type: B
Location: TPO3 Depth Top [m]: 3.00
Supplier: Not Given Depth Base [m]: 3.10
C|_AY| - S”'_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
100 1 1 :
90 : // =] i
80 : / 7/
70 : i 5
X / | !
2 60 i i
2 / : ’
£ 50 i | |
o 1 \
o /! | | i
g 40 H | |
g e P i
E 30 e i ; 1
“ // E E E
10 — i T
0 ] ! H
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation Dry Mass of sample [g]: 612
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 29 Sample Proportions % dry mass
90 100 0.0519 24 Very coarse 0.00
75 100 0.0371 21 Gravel 6.90
63 100 0.0266 19 Sand 64.50
50 100 0.0189 17 Silt 19.50
37.5 100 0.0140 14 Clay 9.10
28 100 0.0017 9
20 97 Grading Analysis
14 95 D100 mm 28
10 95 D60 mm 0.293
6.3 94 D30 mm 0.0717
5 94 D10 mm 0.00283
3.35 94 Uniformity Coefficient 100
2 93 Curvature Coefficient 6.2
1.18 92
0.6 86 Particle density (assumed) Remarks
0.425 77 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 61
0.212 47
0.15 38
0.063 29
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clause 9.2
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890882 Sample Reference: Not Given
Sample description: Yellowish brown clayey very gravelly SAND Sample Type: B
Location: TPO7 Depth Top [m]: 1.90
Supplier: Not Given Depth Base [m]: 2.00
C|_AY| - S”'_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
100 1 1 1
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20 E E E
10 - : f T
0 ] ! H
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation Dry Mass of sample [g]: 2642
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.00
75 100 Gravel 35.80
63 100 Sand 57.20
50 100
37.5 100 Fines <0.063mm 6.90
28 100
20 93 Grading Analysis
14 90 D100 mm 28
10 85 D60 mm 1.08
6.3 78 D30 mm 0.258
5 73 D10 mm 0.111
3.35 69 Uniformity Coefficient 9.8
2 64 Curvature Coefficient 0.56
1.18 61
0.6 57 Remarks
0.425 52 Preparation and testing in accordance with BS1377 unless noted below
0.3 38
0.212 20
0.15 12
0.063 7
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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TEST CERTIFICATE

Determination of Particle Size Distribution

i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

b 1| Science
TESTING
4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890886 Sample Reference: Not Given
Sample description: Yellowish brown slightly gravelly clayey SAND Sample Type: D
Location: TP10 Depth Top [m]: 2.15
Supplier: Not Given Depth Base [m]: 2.25
CLAY| - S”‘_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium ‘ Coarse | Fine ‘ Medium | Coarse |
100 y T — H
90 i : i ¥ :
80 E E — E
70 E E i E
& ; : b :
g : : s
2 H H | H
c 50 ; . - .
e H H | H
=3 1 1 | ) 1
8 40 T + v
c 1 1 | ) 1
o ] ] [ ]
<) i i I \
o 30 ; : r :
s / : i :
20 ; L ;
- : P :
10 t t — 1
0 H H HE H
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 461
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 11 Sample Proportions % dry mass
90 100 0.0564 7 Very coarse 0.00
75 100 0.0399 7 Gravel 2.10
63 100 0.0282 7 Sand 86.60
50 100 0.0200 6 Silt 9.30
37.5 100 0.0147 4 Clay 2.00
28 100 0.0017 2
20 98 Grading Analysis
14 98 D100 mm 28
10 98 D60 mm 0.292
6.3 98 D30 mm 0.191
5 98 D10 mm 0.0608
3.35 98 Uniformity Coefficient 4.8
2 98 Curvature Coefficient 2.1
1.18 97
0.6 92 Particle density (assumed) Remarks
0.425 85 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 62
0.212 34
0.15 20
0.063 11
Approved: Signed:

ot

02/02/2018

e

Darren Berrill

Geotechnical General
Manager

Dariusz Piotrowski

PL Laboratory Manager
Geotechnical Section

Date Reported:
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890893 Sample Reference: Not Given
Sample description: Yellowish brown clayey very gravelly SAND Sample Type: D
Location: TP16 Depth Top [m]: 2.30
Supplier: Not Given Depth Base [m]: 2.40
CLAY| - S”‘_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
100 - : >
L —
90 ' i -~ :
80 ! | |
{ { L~ :
70 ; ! o |
g : // :
2 6o E i
@ i | |
g 50 i !
o :/ | i
o | ! \
8 40 {
c { |
@ / | i
o | ! \
E 30 { 4 ; :
20 % L L |
g I ] L |
0 ] ! H
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 912
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 18 Sample Proportions % dry mass
90 100 0.0537 18 Very coarse 0.00
75 100 0.0382 16 Gravel 23.90
63 100 0.0272 15 Sand 58.30
50 100 0.0193 13 Silt 12.60
37.5 100 0.0143 10 Clay 5.20
28 100 0.0017 5
20 100 Grading Analysis
14 95 D100 mm 20
10 94 D60 mm 0.488
6.3 90 D30 mm 0.235
5 85 D10 mm 0.0147
3.35 81 Uniformity Coefficient 33
2 76 Curvature Coefficient 7.7
1.18 73
0.6 66 Particle density (assumed) Remarks
0.425 56 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 39
0.212 26
0.15 21
0.063 18
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clause 9.2
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890896 Sample Reference: Not Given
Sample description: Orangish brown SAND Sample Type: D
Location: TP21 Depth Top [m]: 1.20
Supplier: Not Given Depth Base [m]: 1.30
C|_AY| - S”'_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
100 - — 1
%0 - i
80 : / ! :
70 : i 5
= T :
2 6o [ i
g [ :
g 50 —i !
o /' | i
o | ! \
8 40 T 1
c [ | !
@ / | | i
o | ! \
T 30 i : ;
o ! ! i
20 E E E
10 / L i
/1/ | ] i
0 : . :
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 446
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.00
75 100 Gravel 0.00
63 100 Sand 98.40
50 100
37.5 100 Fines <0.063mm 1.60
28 100
20 100 Grading Analysis
14 100 D100 mm 2
10 100 D60 mm 0.314
6.3 100 D30 mm 0.237
5 100 D10 mm 0.17
3.35 100 Uniformity Coefficient 1.8
2 100 Curvature Coefficient 1.1
1.18 100
0.6 97 Remarks
0.425 90 Preparation and testing in accordance with BS1377 unless noted below
0.3 55
0.212 18
0.15 6
0.063 2
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clause 9.2
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 24/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890898 Sample Reference: Not Given
Sample description: Brown clayey very sandy GRAVEL Sample Type: B
Location: TP23 Depth Top [m]: 2.40
Supplier: Not Given Depth Base [m]: 2.50
CLAY| - S”‘_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
100 T | i /
90 v | | /
80 T /
70 ! | !
53 ! : v |
@ 60 ! ! ’
£ ] \ |
7] H | / !
g 0 i > i
[ ] | :
g 40 RIS '
c ] ]
Q ] \ |
5 30 A |
o / ! i
20 P :
/o :
0 AL |
0 ] ! H
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 7564
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.00
75 100 Gravel 57.10
63 100 Sand 34.00
50 100
37.5 97 Fines <0.063mm 8.90
28 87
20 73 Grading Analysis
14 67 D100 mm 50
10 61 D60 mm 9.55
6.3 54 D30 mm 0.358
5 50 D10 mm 0.097
3.35 47 Uniformity Coefficient 98
2 43 Curvature Coefficient 0.14
1.18 40
0.6 37 Remarks
0.425 34 Preparation and testing in accordance with BS1377 unless noted below
0.3 26
0.212 16
0.15 11
0.063 9
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890900 Sample Reference: Not Given
Sample description: Brown silty clayey SAND Sample Type: D
Location: TP25 Depth Top [m]: 1.40
Supplier: Not Given Depth Base [m]: 1.50
C|_AY| - S”'_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium ‘ Coarse | Fine ‘ Medium | Coarse |
100 1 1 1
H | L4 i
20 ! / :
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s Al |
2 60 : : E
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& 50 i ! ;
S bl :
g 40 o : | |
c [ | !
g / s |
o | ! \
T 30 i : ;
2 /I E E E
e H i |
10 f : i
0 — :
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 524
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 43 Sample Proportions % dry mass
90 100 0.0496 40 Very coarse 0.00
75 100 0.0355 37 Gravel 0.00
63 100 0.0254 33 Sand 56.60
50 100 0.0183 28 Silt 29.20
37.5 100 0.0136 23 Clay 14.20
28 100 0.0017 13
20 100 Grading Analysis
14 100 D100 mm 2
10 100 D60 mm 0.17
6.3 100 D30 mm 0.0204
5 100 D10 mm
3.35 100 Uniformity Coefficient
2 100 Curvature Coefficient
1.18 95
0.6 92 Particle density (assumed) Remarks
0.425 88 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 80
0.212 67
0.15 56
0.063 43
Approved: Signed:
Dariusz Piotrowski QL\DLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd
7 Woodshots Meadow

Croxley Green Business Park
Watford Herts WD18 8YS

Determination of Particle Size Distribution

Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB ]
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890901 Sample Reference: Not Given
Sample description: Yellowish brown slightly gravelly silty clayey SAND Sample Type: D
Location: TP26 Depth Top [m]: 1.85
Supplier: Not Given Depth Base [m]: 1.95
C|_AY| - S”'_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium ‘ Coarse | Fine ‘ Medium | Coarse |
100 T E
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g w0 i i
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g 40 A Pl |
c [ | !
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& // E i i
® // E E E
10 +—= i !
0 ] ! H
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 534
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 45 Sample Proportions % dry mass
90 100 0.0512 43 Very coarse 0.00
75 100 0.0367 39 Gravel 1.70
63 100 0.0262 34 Sand 52.90
50 100 0.0188 30 Silt 32.90
37.5 100 0.0139 25 Clay 12.50
28 100 0.0017 11
20 100 Grading Analysis
14 100 D100 mm 6.3
10 100 D60 mm 0.184
6.3 100 D30 mm 0.0195
5 100 D10 mm
3.35 99 Uniformity Coefficient
2 98 Curvature Coefficient
1.18 97
0.6 94 Particle density (assumed) Remarks
0.425 89 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 77
0.212 64
0.15 54
0.063 45
Approved: Signed:
Dariusz Piotrowski QL\OLV\JL.; Darren Berrill )%
PL Laboratory Manager Geotechnical General
Geotechnical Section Manager
Date Reported: 02/02/2018

for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 100.8



TEST CERTIFICATE i2 Analytical Ltd

Determination of Particle Size Distribution

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

1| Science

TESTING

4041 Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B3 2PB )
Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 25/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
TEST RESULTS Laboratory Reference: 890903 Sample Reference: Not Given

Sample description: Brown slightly gravelly very sandy silty CLAY

Sample Type: D

Location: TP29 Depth Top [m]: 1.80
Supplier: Not Given Depth Base [m]: 1.90
CLAY| - S”‘_T ‘ - SAND | - GRA_VEL | COBBLES BOULDERS
| Fine ‘ Medium Coarse ‘ Fine Medium Coarse | Fine ‘ Medium | Coarse |
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)
A Vil L |
g 40 ' ! :
c [ | !
3 / | ! |
¢ 30 1 1 :
o L~ ! ! i
! \
SRt i |
- ! | {
10 1 t T
] | ]
] | :
0 H ] i
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation Dry Mass of sample [g]: 566
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0630 a7 Sample Proportions % dry mass
90 100 0.0486 43 Very coarse 0.00
75 100 0.0349 40 Gravel 15.60
63 100 0.0252 36 Sand 37.80
50 100 0.0182 31 Silt 31.30
37.5 100 0.0134 28 Clay 15.30
28 100 0.0016 14
20 100 Grading Analysis
14 95 D100 mm 20
10 92 D60 mm 0.199
6.3 89 D30 mm 0.0164
5 88 D10 mm
3.35 86 Uniformity Coefficient
2 84 Curvature Coefficient
1.18 83
0.6 81 Particle density (assumed) Remarks
0.425 78 2.65 Mg/m3 Preparation and testing in accordance with BS1377 unless noted below
0.3 71
0.212 61
0.15 54
0.063 47
Approved: Signed:

ot

02/02/2018

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

Date Reported:

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

e

Darren Berrill

Geotechnical General
Manager

for and on behalf of i2 Analytical Ltd

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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TEST CERTIFICATE
Dry Density / Moisture Content Relationship

i2 Analytical Ltd
7 Woodshots Meadow
Croxley Green Business Park

Watford Herts WD18 8YS

UKAS Light Compaction scionce
404 Tested in accordance with BS 1377-4:1990: Clause 3.4 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: ~ Livery Place o Job Number: 18-73207
35 Livery Street Birmingham ;
- Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested: 25/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale
Site Address: Not Given
TEST RESULTS
Laboratory Reference: 890878
Hole No.: TPO3 Depth Top [m]: 1.00
Sample Reference: Not Given Depth Base [m]: 1.10
Sample Description: Yellowish brown gravelly SAND Sample Type: B
2.00 - -
0 % Air Voids
— — - 5% Air Voids
------- 10 % Air Voids
o 1.90
£
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=
2
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c
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O 1.80
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~
~
~
~
1.70
8 10 12 14 16 18
Moisture Content, %
Preparation Material used was natural
Mould Type CBR
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 6
Material Retained on 20.0 mm Sieve % 8
Particle Density - Measured using gas jar Mg/m3 2.64
As received Moisture Content % 9.1
Maximum Dry Density Mg/m3 1.90
| Optimum Moisture Content % 14
Remarks:
Approved: Signed:

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

Date Reported:

02/02/2018

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1

Mark Beastall
Geotechnical
Commercial Manager

==

for and on behalf of i2 Analytical Ltd

GF 109.9



TEST CERTIFICATE i2 Analytical Ltd

. . . ) 7 Woodshots Meadow
Dry Density / Moisture Content Relationship  croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 25/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale

Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890880
Hole No.: TPO4 Depth Top [m]: 1.40
Sample Reference: Not Given Depth Base [m]: 1.50
Sample Description: Yellowish brown slightly gravelly SAND Sample Type: D
2.00
S~ 0 % Air Voids
\\\ — — = 5% Air Voids
N~ TS - 10 % Air Voids
~
~ ~
e ~
~~o ~
1.90 Sl =
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2 1.80 b N ~
[%2] Sso ~
@ Tl -~ ~
[a] TS S~ o ~ <
> T =~
e ~~~~~~~‘ \ |
1.70 e -
1.60
10 12 14 16 18
Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 1
Particle Density - Measured using gas jar Mg/m3 2.72
As received Moisture Content % 10
Maximum Dry Density Mg/m3 1.76
| Optimum Moisture Content % 13
Remarks:
Approved: Signed:

Dariusz Piotrowski Qb DJ“\JL\, Mark Beastall M | g C;%g

PL Laboratory Manager Geotechnical
Geotechnical Section Commercial Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE

Dry Density / Moisture Content Relationship

i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park
Watford Herts WD18 8YS

UKAS Light Compaction scionce
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: ~ Livery Place o Job Number: 18-73207
35 Livery Street Birmingham ;
- Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested: 25/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale
Site Address: Not Given
TEST RESULTS
Laboratory Reference: 890881
Hole No.: TPO7 Depth Top [m]: 1.00
Sample Reference: Not Given Depth Base [m]: 1.10
Sample Description: Brown clayey SAND Sample Type: B
2.10 N - -
S N \ 0 % Air Voids
AN — — = 5% Air Voids
\\‘ \‘ _______ . .
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Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 0
Particle Density - Measured using gas jar Mg/m3 2.69
As received Moisture Content % 15
Maximum Dry Density Mg/m3 1.99
| Optimum Moisture Content % 10
Remarks:
Approved: Signed:

Mark Beastall
Geotechnical
Commercial Manager

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

02/02/2018

==

Date Reported:
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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TEST CERTIFICATE i2 Analytical Ltd

. . . ) 7 Woodshots Meadow
Dry Density / Moisture Content Relationship  croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 25/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale

Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890883
Hole No.: TPO8 Depth Top [m]: 0.40
Sample Reference: Not Given Depth Base [m]: 0.50
Sample Description: Brown clayey SAND Sample Type: B
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Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 0
Particle Density - Measured using gas jar Mg/m3 2.70
As received Moisture Content % 14
Maximum Dry Density Mg/m3 1.98
| Optimum Moisture Content % 9.8
Remarks:
Approved: Signed:
Dariusz Piotrowski (-\ /1 \J : Mark Beastall /[% % % T
\ 1L \ ) . | Dl —
PL Laboratory Manager Geotechnical

Geotechnical Section Commercial Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE
Dry Density / Moisture Content Relationship

i2 Analytical Ltd
7 Woodshots Meadow
Croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested: 25/01/2018
Contact; Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale
Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890885
Hole No.: TP10 Depth Top [m]: 0.90
Sample Reference: Not Given Depth Base [m]: 1.00

Sample Description:

Yellowish brown slightly clayey SAND

Sample Type: B
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Moisture Content, %

Preparation Material used was natural

Mould Type 1 Litre

Samples Used Composite specimens tested

Material Retained on 37.5 mm Sieve % 0

Material Retained on 20.0 mm Sieve % 0

Particle Density - Measured using gas jar Mg/m3 2.68

As received Moisture Content % 13

Maximum Dry Density Mg/m3 2.01

| Optimum Moisture Content % 10
Remarks:
Approved: Signed:

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

Date Reported: 02/02/2018

Mark Beastall
Geotechnical
Commercial Manager

==

for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE i2 Analytical Ltd

. . . ) 7 Woodshots Meadow
Dry Density / Moisture Content Relationship  croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 26/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale

Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890888
Hole No.: TP12 Depth Top [m]: 0.80
Sample Reference: Not Given Depth Base [m]: 0.90
Sample Description: Brown sandy clayey GRAVEL Sample Type: B
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Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 35
Material Retained on 20.0 mm Sieve % 33
Particle Density - Measured using gas jar Mg/m3 2.69
As received Moisture Content % 20
Maximum Dry Density Mg/m3 2.00
| Optimum Moisture Content % 12
Remarks: Insufficient material - compacted in proctor mould; Zone X - test carried out as per client request
Approved: Signed:
Dariusz Piotrowski (-\ /1 \J : Mark Beastall /[% % % T
\ 1L \ ) . | Dl —
PL Laboratory Manager Geotechnical

Geotechnical Section Commercial Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE
Dry Density / Moisture Content Relationship

i2 Analytical Ltd
7 Woodshots Meadow
Croxley Green Business Park

Watford Herts WD18 8YS

UKAS Light Compaction scionce
404 Tested in accordance with BS 1377-4:1990: Clause 3.4 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e o Job Number; 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 25/01/2018
Contact; Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale
Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890892
Hole No.: TP15 Depth Top [m]: 1.10
Sample Reference: Not Given Depth Base [m]: 1.20

Sample Description: Brown gravelly sandy CLAY Sample Type: B
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Moisture Content, %
Preparation Material used was natural
Mould Type CBR
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 11
Material Retained on 20.0 mm Sieve % 8
Particle Density - Measured using gas jar Mg/m3 2.68
As received Moisture Content % 15
Maximum Dry Density Mg/m3 2.02
| Optimum Moisture Content % 9.5
Remarks: Zone X - test carried out as per client request
Approved: Signed:

Dariusz Piotrowski
PL Laboratory Manager
Geotechnical Section

Date Reported: 02/02/2018

Mark Beastall
Geotechnical
Commercial Manager

==

for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE i2 Analytical Ltd

. . . ) 7 Woodshots Meadow
Dry Density / Moisture Content Relationship  croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 25/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale

Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890895
Hole No.: TP19 Depth Top [m]: 0.90
Sample Reference: Not Given Depth Base [m]: 1.00
Sample Description: Brown slightly gravelly slightly sandy CLAY Sample Type: B
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Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 2
Material Retained on 20.0 mm Sieve % 6
Particle Density - Measured using gas jar Mg/m3 2.69
As received Moisture Content % 14
Maximum Dry Density Mg/m3 2.04
| Optimum Moisture Content % 10
Remarks: Insufficient material - compacted in proctor mould
Approved: Signed:
Dariusz Piotrowski (-\ /1 | - Mark Beastall /[% % % T
\ 1L \ ) . | Dl —
PL Laboratory Manager Geotechnical
Geotechnical Section Commercial Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE i2 Analytical Ltd

. . . ) 7 Woodshots Meadow
Dry Density / Moisture Content Relationship  croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 26/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale

Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890899
Hole No.: TP24 Depth Top [m]: 0.60
Sample Reference: Not Given Depth Base [m]: 0.70
Sample Description: Dark brown sandy gravelly CLAY Sample Type: B
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Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 11
Material Retained on 20.0 mm Sieve % 5
Particle Density - Measured using gas jar Mg/m3 2.66
As received Moisture Content % 14
Maximum Dry Density Mg/m3 2.01
| Optimum Moisture Content % 11
Remarks: Insufficient material - compacted in proctor mould; Zone X - test carried out as per client request
Approved: Signed:
Dariusz Piotrowski (-\ /1 | - Mark Beastall /[% % % T
x UL \ - ) s s
PL Laboratory Manager Geotechnical

Geotechnical Section Commercial Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Page 1of 1 GF 109.9



TEST CERTIFICATE i2 Analytical Ltd

. . . ) 7 Woodshots Meadow
Dry Density / Moisture Content Relationship  croxley Green Business Park

UKAS Light Compaction Watford Herts WD18 8YS o=
TESTING
404 Tested in accordance with BS 1377-4:1990: Clause 3.3 using 2.5kg[light] Rammer
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Iéivery Pla;e A Job Number: 18-73207
5 Livery Street Birmingham . Not Given
B3 2PB Date Sampled:
Date Received: 12/01/2018
Date Tested; 25/01/2018
Contact: Laura Westoby Sampled By: Not Given
Site Name: Plot J, Rochdale

Site Address: Not Given

TEST RESULTS

Laboratory Reference: 890902
Hole No.: TP27 Depth Top [m]: 1.20
Sample Reference: Not Given Depth Base [m]: 1.30
Sample Description: Dark brown slightly gravelly sandy CLAY Sample Type: B
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Moisture Content, %
Preparation Material used was natural
Mould Type 1 Litre
Samples Used Composite specimens tested
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 0
Particle Density - Measured using gas jar Mg/m3 2.66
As received Moisture Content % 30
Maximum Dry Density Mg/m3 1.72
| Optimum Moisture Content % 17
Remarks:
Approved: Signed:

Dariusz Piotrowski Qb DJ“\JL\, Mark Beastall M | g C;%g

PL Laboratory Manager Geotechnical
Geotechnical Section Commercial Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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TEST CERTIEICATE 12 Analytical Ltd
7 Woodshots Meadow

Determination of Unconsolidated Undrained Triaxial Compression Croxley Green Business Park
Watford Herts WD18 8YS

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen

TESTING

Science
4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B32PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 26/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test Result
Laboratory Reference: 890870 Depth Top [m]: 9.50
Hole No.: BHO1 Depth Base [m]: 9.95
Sample Reference: Not Given Sample Type: U
Sample Description: Dark brown slightly gravelly CLAY
Test Number 1 Rate of Strain 2.00 |%/min
Length 200.00 |mm Cell Pressure 190 kPa
Diameter 101.50 [mm Axial Strain at failure 199 [%
Bulk Density 2.19 |Mg/m3 Deviator Stress, (ol - o3)f 286 kPa
Moisture Content 16 % Undrained Shear Strength, cu 143 kPa %(o0l-03)f
Dry Density 1.90 |Mg/m3 Mode of Failure Compound|
Deviator Stress v Axial Strain
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Notes: Remarks:

Deviator stress corrected for area change and membrane effects. Mohr circles and their
interpretation is not covered by BS1377. This is provided for information only.

Comments:

Approved: Signed:

Dariusz Piotrowski (\? , O/&V\.JL Darren Berrill )%
PL Laboratory Manager b Geotechnical General

Geotechnical Section Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Pagelof1l GF 184.2



TEST CERTIEICATE 12 Analytical Ltd
7 Woodshots Meadow

Determination of Unconsolidated Undrained Triaxial Compression Croxley Green Business Park
Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen Watford Herts WD18 8YS
TESTING Science
4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B32PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 26/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test Result
Laboratory Reference: 890871 Depth Top [m]: 13.00
Hole No.: BHO2 Depth Base [m]: Not Given
Sample Reference: Not Given Sample Type: U
Sample Description: Dark brown slightly gravelly CLAY
Test Number 1 Rate of Strain 2.00 |%/min
Length 199.70 [mm Cell Pressure 260 kPa
Diameter 100.59 [mm Axial Strain at failure 198 [%
Bulk Density 2.21 |Mg/m3 Deviator Stress, (ol - o3)f 374 kPa
Moisture Content 13 % Undrained Shear Strength, cu 187 kPa %(o0l-03)f
Dry Density 1.95 |Mg/m3 Mode of Failure Brittle
Deviator Stress v Axial Strain
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Notes: Remarks:

Deviator stress corrected for area change and membrane effects. Mohr circles and their
interpretation is not covered by BS1377. This is provided for information only.

Comments:

Approved: Signed:

Dariusz Piotrowski (\? , O/EV\.JL Darren Berrill )%
PL Laboratory Manager b Geotechnical General

Geotechnical Section Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Pagelof1l GF 184.2



TEST CERTIEICATE 12 Analytical Ltd
7 Woodshots Meadow

Determination of Unconsolidated Undrained Triaxial Compression Croxley Green Business Park
LTIlI\[ I}n\rs Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen Watford Herts WD18 8YS od
5 G T ience
4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B32PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 26/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test Result
Laboratory Reference: 890872 Depth Top [m]: 8.00
Hole No.: BHO3 Depth Base [m]: Not Given
Sample Reference: Not Given Sample Type: U
Sample Description: Dark brown slightly gravelly CLAY
Test Number 1 Rate of Strain 2.00 |%/min
Length 189.30 [mm Cell Pressure 160 kPa
Diameter 102.55 |[mm Axial Strain at failure 199 [%
Bulk Density 2.20 |Mg/m3 Deviator Stress, (ol - o3)f 297 kPa
Moisture Content 15 % Undrained Shear Strength, cu 148 kPa %(o0l-03)f
Dry Density 1.91 |Mg/m3 Mode of Failure Brittle
Deviator Stress v Axial Strain
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Notes: Remarks:

Deviator stress corrected for area change and membrane effects. Mohr circles and their
interpretation is not covered by BS1377. This is provided for information only.

Comments:

Approved: Signed:

Dariusz Piotrowski (\? , O/&V\.JL Darren Berrill )%
PL Laboratory Manager b Geotechnical General

Geotechnical Section Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Pagelof1l GF 184.2



TEST CERTIEICATE 12 Analytical Ltd
7 Woodshots Meadow

Determination of Unconsolidated Undrained Triaxial Compression Croxley Green Business Park
Watford Herts WD18 8YS

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen

TESTING

Science
4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B32PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 26/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test Result
Laboratory Reference: 890873 Depth Top [m]: 11.00
Hole No.: BHO4 Depth Base [m]: Not Given
Sample Reference: Not Given Sample Type: U
Sample Description: Dark brown slightly gravelly CLAY
Test Number 1 Rate of Strain 1.98 |%/min
Length 201.61 |mm Cell Pressure 220 kPa
Diameter 102.61 |[mm Axial Strain at failure 199 [%
Bulk Density 2.20 |Mg/m3 Deviator Stress, (ol - o3)f 376 kPa
Moisture Content 12 % Undrained Shear Strength, cu 188 kPa %(ol-03)f
Dry Density 1.95 |Mg/m3 Mode of Failure Brittle
Deviator Stress v Axial Strain
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Notes: Remarks:

Deviator stress corrected for area change and membrane effects. Mohr circles and their
interpretation is not covered by BS1377. This is provided for information only.

Comments:

Approved: Signed:

Dariusz Piotrowski (\? , O/&V\.JL Darren Berrill )%
PL Laboratory Manager b Geotechnical General

Geotechnical Section Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

Pagelof1l GF 184.2



TEST CERTIEICATE 12 Analytical Ltd
7 Woodshots Meadow

Determination of Unconsolidated Undrained Triaxial Compression Croxley Green Business Park
LTIlI\[ I}n\rs Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen Watford Herts WD18 8YS od
5 G T ience
4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B32PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 26/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test Result
Laboratory Reference: 890874 Depth Top [m]: 6.50
Hole No.: BHO5 Depth Base [m]: Not Given
Sample Reference: Not Given Sample Type: U
Sample Description: Brown sandy CLAY
Test Number 1 Rate of Strain 2.00 |%/min
Length 137.70 [mm Cell Pressure 130 kPa
Diameter 69.50 [mm Axial Strain at failure 199 [%
Bulk Density 2.17 |Mg/m3 Deviator Stress, (ol - o3)f 87 kPa
Moisture Content 14 % Undrained Shear Strength, cu 44 kPa %(ol-03)f
Dry Density 1.91 |Mg/m3 Mode of Failure Compound|
Deviator Stress v Axial Strain
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Notes: Remarks:

Deviator stress corrected for area change and membrane effects. Mohr circles and their
interpretation is not covered by BS1377. This is provided for information only.

Comments:

Approved: Signed:

Dariusz Piotrowski (\? , O/&V\.JL Darren Berrill )%
PL Laboratory Manager b Geotechnical General

Geotechnical Section Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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TEST CERTIEICATE 12 Analytical Ltd
7 Woodshots Meadow

Determination of Unconsolidated Undrained Triaxial Compression Croxley Green Business Park
Watford Herts WD18 8YS

Tested in Accordance with BS1377: Part 7: 1990, clause 8, single specimen

TESTING

Science

4041
Client: BWB Consulting Limited Client Reference: MCS2374
Client Address: Livery Place Job Number: 18-73207
35 Livery Street Birmingham Date Sampled: Not Given
B32PB Date Received: 12/01/2018
Contact: Laura Westoby Date Tested: 26/01/2018
Site Name: Plot J, Rochdale Sampled By: Not Given
Site Address: Not Given
Test Result
Laboratory Reference: 890875 Depth Top [m]: 9.50
Hole No.: BHO5 Depth Base [m]: 9.95
Sample Reference: Not Given Sample Type: U
Sample Description: Dark brown slightly gravelly CLAY
Test Number 1 Rate of Strain 1.98 |%/min
Length 201.60 [mm Cell Pressure 190 kPa
Diameter 101.60 [mm Axial Strain at failure 199 [%
Bulk Density 2.22  |Mg/m3 Deviator Stress, (ol - o3)f 327 kPa
Moisture Content 15 % Undrained Shear Strength, cu 163 kPa %(ol-03)f
Dry Density 1.92 |Mg/m3 Mode of Failure Brittle
Deviator Stress v Axial Strain
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Notes: Remarks:

Deviator stress corrected for area change and membrane effects. Mohr circles and their
interpretation is not covered by BS1377. This is provided for information only.

Comments:

Approved: Signed:

Dariusz Piotrowski (\? , O/EV\.JL Darren Berrill )%
PL Laboratory Manager b Geotechnical General

Geotechnical Section Manager

Date Reported: 02/02/2018
for and on behalf of i2 Analytical Ltd

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.
The results included within the report are representative of the samples submitted for analysis.

The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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w1 772CERTS

Laura Westaby

BWB Consulting Limited
Livery Place

35 Livery Street Birmingham
B3 2PB

: 01217962087

: laura.westoby@bwbconsulting.com

1l Science

i2 Analytical Ltd.

7 Woodshots Meadow,
Croxley Green
Business Park,
Watford,

Herts,

WD18 8YS

t: 01923 225404
1 01923 237404
e: reception@i2analytical.com

-

Analytical Report Number : 18-73225

Project / Site name: Plot J Rochdale

Your job number: MCS2374

Your order number:

Report Issue Number: 1

Samples Analysed: 11 soil samples

Samples received on: 12/01/2018
Samples instructed on: 17/01/2018
Analysis completed by: 30/01/2018
Report issued on: 30/01/2018
Signed: \/’f

Jordan Hill

Reporting Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda élaska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are :

Excel copies of reports are only valid when accompanied by this PDF certificate.

soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting

Iss No 18-73225-1 Plot J Rochdale MCS2374

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Page 1 of 7



4041 ?ﬂc E Rtf Science
Analytical Report Number: 18-73225
Project / Site name: Plot J Rochdale
Lab Sample Number 891024 891025 891026 891027 891028
Sample Reference BHO1 BH04 BHO5 TPO1 TPO3
S le Number 1 None Supplied 9 1 1
Depth (m) 9.50-9.95 11.00 6.50-6.95 0.75-0.85 1.00-1.10
Date Sampled Deviating Deviating Deviating Deviating Deviating
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
2
. % c 73 o]
Analytical Parameter S g3 g8
(Soil Analysis) & =3 5
g s 3
=
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 12 11 9.8 43 6.8
Total mass of sample received kg 0.001 NONE 0.36 0.27 0.29 0.18 0.56
General Inorganics
pH - Automated pH Units N/A MCERTS 8.6 8.5 8.4 6.6 8.2
Total Sulphate as SO4 % 0.005 MCERTS 0.034 0.032 0.032 0.067 0.028
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.052 0.053 0.050 0.021 0.0084
Total Sulphur % 0.005 MCERTS 0.063 0.062 0.062 0.075 0.010

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-73225-1 Plot J Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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w1 772CERTS

Science
Analytical Report Number: 18-73225
Project / Site name: Plot J Rochdale
Lab Sample Number 891029 891030 891031 891032 891033
Sample Reference TP04 TP10 TP14 TP19 TP23
S le Number 2 4 2 3 5
Depth (m) 1.40-1.50 0.90-1.00 1.00-1.10 0.90-1.00 2.40-2.50
Date Sampled Deviating Deviating Deviating Deviating Deviating
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
3
= % [ w3
Analytical Parameter S g3 g8
(Soil Analysis) & =3 5
g s 3
=
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 9.2 13 12 12 12
Total mass of sample received kg 0.001 NONE 0.58 0.61 0.25 0.44 0.56
General Inorganics
pH - Automated pH Units N/A MCERTS 8.2 7.9 7.9 6.6 6.6
Total Sulphate as SO4 % 0.005 MCERTS 0.019 0.024 0.020 0.027 0.024
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.0085 0.013 0.017 0.018 0.014
Total Sulphur % 0.005 MCERTS 0.007 0.009 0.009 0.012 0.008

The results included within the report are representative of the samples submitted for analysis.

Iss No 18-73225-1 Plot J Rochdale MCS2374
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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wit  ICERTS

Analytical Report Number: 18-73225
Project / Site name: Plot J Rochdale

Science

Lab Sample Number 891034
Sample Reference TP25
S le Number 3
Depth (m) 1.40-1.50
Date Sampled Deviating
Time Taken None Supplied
>
. % c 73 Sr
Analytical Parameter S g3 g8
(Soil Analysis) & 29 5
g s 3
=
Stone Content % 0.1 NONE <0.1
Moisture Content % N/A NONE 12
Total mass of sample received kg 0.001 NONE 0.41
General Inorganics
pH - Automated pH Units N/A MCERTS 6.1
Total Sulphate as SO, % 0.005 MCERTS 0.029
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.041
Total Sulphur % 0.005 MCERTS 0.011

Iss No 18-73225-1 Plot J Rochdale MCS2374

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 4 of 7




wit  ICERTS

Analytical Report Number : 18-73225

Project / Site name: Plot J Rochdale

1l Science

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lah';,umberr Refer;nce Numlr)er Depth (m) |Sample Description *
891024 BHO1 1 9.50-9.95 |Brown clay and sand with vegetation.
891025 BHO4 None Supplied 11.00 Brown clay.

891026 BHO5 9 6.50-6.95 |Brown clay and sand with gravel.
891027 TPO1 1 0.75-0.85 Brown clay.

891028 TPO3 1 1.00-1.10 |Brown sand with gravel.

891029 TP04 2 1.40-1.50 |Brown sandy clay.

891030 TP10 4 0.90-1.00 |Brown clay and sand.

891031 TP14 2 1.00-1.10 |Brown clay and sand.

891032 TP19 3 0.90-1.00 |Brown clay and sand with gravel.
891033 TP23 5 2.40-2.50 |Brown sand with gravel.

891034 TP25 3 1.40-1.50 |Brown clay and sand.

Iss No 18-73225-1 Plot J Rochdale MCS2374

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 5 of 7



w1 772CERTS

Analytical Report Number : 18-73225
Project / Site name: Plot J Rochdale
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

. - .. - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, L019-UK/PL w NONE

1990, Chemical and Electrochemical Tests
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, L099-PL D MCERTS
followed by automated electrometric 1990, Chemical and Electrochemical Tests
measurement.
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard | L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, L038-PL D MCERTS
extraction) OES. Results reported directly (leachate 1990, Chemical and Electrochemical Tests,
equivalent) and corrected for extraction ratio (soil |2:1 water:soil extraction, analysis by ICP-
equivalent). OES.
Total Sulphate in soil as % Determination of total sulphate in soil by extraction |In-house method based on BS1377 Part 3, L038 D MCERTS
with 10% HCI followed by ICP-OES. 1990, Chemical and Electrochemical Tests""
Total Sulphur in soil as % Determination of total sulphur in soil by extraction |In-house method based on BS1377 Part 3, L038 w MCERTS
with aqua-regia, potassium bromide/bromate 1990, and MEWAM 2006 Methods for the
followed by ICP-OES. Determination of Metals in Soil

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Iss No 18-73225-1 Plot J Rochdale MCS2374

The results included within the report are representative of the samples submitted for analysis.

Page 6 of 7




Sample Deviation Report

Sample ID Other_ID |Sample Type |Job Sample Number |Sample Deviation Code [test_name test_ref [Test Deviation code
BHO1 1[S 18-73225 891024|a
BH04 S 18-73225 891025|a
BHO05 9|S 18-73225 891026|a
TPO1 1S 18-73225 891027|a
TPO3 1S 18-73225 891028|a
TP04 2|S 18-73225 891029|a
TP10 4|S 18-73225 891030|a
TP14 2|S 18-73225 891031|a
TP19 3|S 18-73225 891032|a
TP23 5S 18-73225 891033|a
TP25 3|S 18-73225 891034|a

Iss No:18-73225-1 Plot J Rochdale MCS2374

Key: a - No sampling date b - Incorrect container
¢ - Holding time d - Headspace e - Temperature

Science

Page 7 of 7



APPENDIX ¢
DYNAMIC CONE PENETROMETER TEST RESULTS
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Dynamic Cone Penetrometer

PROJECT NUMBER

MCS2374

Plot J, Kingsway BP

|
[[PROJECT TITLE
I
I

TEST REFERENCE TPO1
DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / Alluvium

START DEPTH (mm bgl)

0

WEATHER/ GROUND CONDITION

Damp

Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)

(mm) bgl)

1 1 1 329 329 0.7

2 10 11 471 800 5.1

Cumulative Blows
0.00 2.00 4.00 6.00 8.00 10.00 12.00
0.00
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP06
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 4 4 435 435 2.1
2 3 7 149 584 4.9
3 12 19 163 747 19.2
Cumulative Blows
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£ — e c— e cE— cE— I I G S G G CE—— C—
&
A 500.00
600.00 - T T B e -~
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TPO5
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 3 3 307 307 2.3
2 10 13 372 679 6.6
3 8 21 14 693 >100
Cumulative Blows
0.00 5.00 10.00 15.00 20.00 25.00
0.00
100.00 \
200.00 \
300.00 s — ——— ———— ——
Q2 <
E
£ 400.00 \
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e e e e e —
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP04
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 1 1 244 244 0.9
2 6 7 373 617 3.8
3 10 17 205 822 12.4
Cumulative Blows
0.00 5.00 10.00 15.00 20.00
0.00
100.00 \
200.00
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=) \
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TPO3
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 9 9 400 400 5.5
2 15 24 228 628 17.0
3 24 48 157 785 4.5
Cumulative Blows
0.00 10.00 20.00 30.00 40.00 50.00 60.00
0.00
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP09
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl)
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 7 7 502 502 3.3
2 7 14 159 661 11.1
Cumulative Blows
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
0.00
100.00 \
200.00 \
3 AN
£ 300.00 \
E \
L
'8.400.00
Q
a \
500.00 — — — \\ — —
600.00 \\
\\
700.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP02
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / Alluvium
START DEPTH (mm bgl)
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 3 3 96 96 7.7
2 1 4 59 155 41
3 2 6 221 376 21
4 1 7 44 420 5.5
Cumulative Blows
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
0.00
50.00
100.00 ==
_.150.00 e
=)
e}
€ 200.00
£
L
3250.00
[
a
300.00
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400.00 \
\
450.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP11
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 1 1 262 262 0.8
2 4 5 310 572 3.0
3 6 11 254 826 5.8
4 3 14 44 870 17.7

0.00 2.00 4.00 6.00
0.00

Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TPO8
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 1 1 156 156 1.5
2 3 4 174 330 41
3 6 10 181 511 8.2
4 1 11 80 591 2.9
5 18 29 270 861 17.3
Cumulative Blows
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
0.00
100.00
200.00
300.00
8400.00
S
E500.00
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600.00
a
700.00
800.00
900.00
1000.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TPO7
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 7 729 729 2.2
Cumulative Blows
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
0.00
100.00 \,
200.00 \\
5300.00 \
2 N
E AN
£.400.00
= N\
: AN
A 500.00 \
600.00 \\
700.00 N
800.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP13
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl)
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 214 214 2.2
2 8 10 237 451 8.4
3 16 26 147 598 29.0
4 12 38 197 795 15.7
Cumulative Blows
0.00 500 10.00 15.00 20.00 2500 30.00 35.00 40.00
0.00
100.00 \
200.00 _i'_ e
_.300.00 \
k=) \
Q2
£ 400.00
£ e N
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% 500.00
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800.00 o~
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP17
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 7 7 546 546 3.0
2 10 17 89 635 30.0
3 8 25 187 822 10.8
Cumulative Blows
0.00 5.00 10.00 15.00 20.00 25.00 30.00
0.00

100.00 \
200.00

300.00 \

3 \

o]
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP16
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 3 3 256 256 2.7
2 12 15 350 606 8.5
3 10 25 99 705 26.8

Cumulative Blows

0.00 5.00 10.00 15.00 20.00 25.00 30.00
0.00

100.00 \
200.00
5300.00 \
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

PROJECT NUMBER

MCS237

4

Plot J, Kingsway BP

|
[[PROJECT TITLE
I
I

TEST REFERENCE TP11
DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 376 376 1.2
2 23 25 481 857 121
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP10
[[DATE 10-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 3 3 165 165 4.4
2 5 8 81 246 15.9
3 6 14 177 423 8.4
4 40 54 281 704 38.5
Cumulative Blows
0.00 10.00 20.00 30.00 40.00 50.00 60.00
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Rochdale
[TEST REFERENCE TP22
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 168 168 2.8
2 5 7 225 393 5.4
3 6 13 155 548 9.7
4 17 30 166 714 27.2
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP21
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 260 260 1.8
2 4 6 218 478 4.4
3 1 7 74 552 3.2
4 4 11 146 698 6.7
Cumulative Blows
0.00 2.00 4.00 6.00 8.00 10.00 12.00
0.00
100.00 \
200.00 S
$300.00 AN
Q2
£ \
£ 400.00 ~
=
> — e —— —— — e ——— —_— e, e ——— -
A 500.00 N
600.00
700.00 —~~
800.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP20
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 6 6 383 383 3.7
2 26 32 366 749 18.5
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP19
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 1 1 224 224 1.0
2 6 7 303 527 4.8
3 8 15 90 617 234
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP25
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 3 3 239 239 3.0
2 6 9 253 492 5.8
3 7 16 107 599 16.9
4 14 30 76 675 50.5
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Rochdale
[TEST REFERENCE TP22
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 168 168 2.8
2 5 7 225 393 5.4
3 6 13 155 548 9.7
4 17 30 166 714 27.2
Cumulative Blows
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0.00
100.00 ~—\
200.00
$300.00
Q2
S
E 40000 — — — T e g e S e —
=
(=X
& 500.00 \\
600.00 \\
700.00 \\
800.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP24
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 7 7 425 425 3.9
2 3 10 34 459 23.2
3 11 21 231 690 121
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP23
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 105 105 4.6
2 3 5 62 167 12.3
3 5 10 140 307 8.9
4 29 39 373 680 20.3
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP21
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 260 260 1.8
2 4 6 218 478 4.4
3 1 7 74 552 3.2
4 4 11 146 698 6.7
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Rochdale
[TEST REFERENCE TP22
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 168 168 2.8
2 5 7 225 393 5.4
3 6 13 155 548 9.7
4 17 30 166 714 27.2
Cumulative Blows
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
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200.00
$300.00
Q2
S
E 40000 — — — T e g e S e —
=
(=X
& 500.00 \\
600.00 \\
700.00 \\
800.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP18
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl)
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 10 10 586 586 4.1
2 12 22 139 725 22.7
Cumulative Blows
0.00 5.00 10.00 15.00 20.00 25.00
0.00
100.00 \
200.00 \
$300.00
2 N\
£ \
£ 400.00
=
&
A 500.00 \
600.00 —— T T \_<___'__
700.00 —
800.00

CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP21
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 260 260 1.8
2 4 6 218 478 4.4
3 1 7 74 552 3.2
4 4 11 146 698 6.7
Cumulative Blows
0.00 2.00 4.00 6.00 8.00 10.00 12.00
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP25
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 3 3 239 239 3.0
2 6 9 253 492 5.8
3 7 16 107 599 16.9
4 14 30 76 675 50.5
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP24
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 7 7 425 425 3.9
2 3 10 34 459 23.2
3 11 21 231 690 121
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP23
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 2 2 105 105 4.6
2 3 5 62 167 12.3
3 5 10 140 307 8.9
4 29 39 373 680 20.3
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP30
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 5 5 318 318 3.7
2 11 16 198 516 14.2
3 2 18 122 638 3.9
4 18 36 78 716 64.1
5 2 38 63 779 7.9
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

PROJECT NUMBER

MCS2374

Plot J, Kingsway BP

|
[[PROJECT TITLE
I
I

TEST REFERENCE TP29
DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl)
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 1 1 101 101 2.3
2 2 3 26 127 201
3 4 7 136 263 7.3
4 2 9 102 365 4.7
5 15 24 283 648 13.5
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]



Dynamic Cone Penetrometer

PROJECT NUMBER

MCS2374

PROJECT TITLE

Plot J, Kingsway BP

|
[TEST REFERENCE
I

TP28
DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 9 9 420 420 5.2
2 9 18 76 496 31.7
3 11 29 177 673 16.0
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

PROJECT NUMBER

MCS2374

Plot J, Kingsway BP

|
[[PROJECT TITLE
I
I

TEST REFERENCE TP26
DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 6 6 316 316 4.6
2 9 15 212 528 10.7
3 3 18 46 574 16.9
4 26 44 202 776 34.6
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]




Dynamic Cone Penetrometer

[[PROJECT NUMBER MCS2374
[[PROJECT TITLE Plot J, Kingsway BP
[TEST REFERENCE TP27
[[DATE 12-Jan-18
MATERIAL/ STRATA TYPE Topsoil / HGD
START DEPTH (mm bgl) 0
WEATHER/ GROUND CONDITION Damp
Layer Total
Layer Blows | Cumulative Blows Thickness |Depth (mm| CBR (%)
(mm) bgl)
1 1 1 49 49 4.9
2 4 5 138 187 7.2
3 10 15 634 821 3.8
Cumulative Blows
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CBR Interpretation based on the TRL Equation: Log10(CBR) = 2.480 - [1.057 x Log 10(DCP Strength)]
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BWB HUMAN HEALTH GENERIC QUANTITATIVE RISK ASSESSMENT (GQRA)
Human Health Generic Screening Criteria

The Environment Agency published the revised CLEA framework for assessing
the risk to human health from soil contamination in January 2009. The
framework comprises a technical background document (EA, 2009aq),
toxicological assessment EA 2009b and CLEA spreadsheet model (EA 2009c).
The new framework supersedes the 2002 CLEA model and subsequent
briefing notes. The 2002 CLEA software and CLEA 2005 have also been
withdrawn and all previously published Soil Guideline Values (SGV) have been
withdrawn. The EA have issued revised SGVs for the following substances.

e Arsenic e cadmium e nickel

e selenium e benzene e toluene

e ethylbenzene e Xxylene e dioxins and dioxin
like PCBS

e Phenol e Mercury

In the absence of an SGV for a particular contaminant Generic assessment
criteria have been generated by BWB using the CLEA framework. This is a
similar approach to Generic screening criteria published by LQM/CIEH and
CLAIRE/EIC.

The Statutory Guidance on Part lla of the Environment Act was revised in 2012
and infroduced the concept of characterising Land into 4 categories.
Categories 1 and 2 were classed as “Contaminated Land” and Categories 3
and 4 as “not Contaminated Land”. DEFRA commissioned a research project
to develop Category 4 Screening Levels (C4SLs) which would be used to
rapidly screen sites as not contaminated land. These values would be less
conservative than SGVs or equivalent GSACs but still be strongly
precautionary. In 2014 DEFRA published the framework for deriving C4SLs and
CA4SLs for six substances:

Arsenic
Cadmium
Chromium VI
Lead
Benzo(a)pyrene
Benzene

The framework recommended changes to exposure parameters as well as
infroducing a new Health Criteria Value known as a “Low level of
Toxicological Concern” (LLTC). This would be less conservative than the
minimal risk approach used to derive TDIs and IDs under the 2009 CLEA
framework.

In response LQM/CIEH published their third edition of Generic screening
criteria for human health in January 2015. These were known as “Suitable for
Use Levels” (S4ULs) and adopted the changes to exposure parameters that
were developed under the Category 4 Screening Level methodology. The
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report also reviewed toxicity information but adopted the minimal risk
approach as set out in EA 2009b. This report presented revised data for some
substances for which an SGV had been developed, therefore some of the
existing SGVs have been superseded.

BWB have updated their GSACs to take into account the LQM/CIEH S4ULs
and DEFRA C4SLs but have retained the CLEA exposure assumptions, the BWB
GSAC:s represent the most conservative minimal risk approach.

The screening approach comprises tiered assessment of contaminant data

against BWB GSACs in the first instance, then S4ULs and finally C4SLs if
available.

BWB
GSAC

C4SL
SSSL/
DQRA

Figure 1 GSAC Hierarcy
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Conceptual Site Model
The standard exposure pathways and Conceptual Models for human
exposure to contaminants for different site uses are set out in the updated

technical background to the CLEA model (Environment Agency 2009a).

Descriptive Conceptual Models (From Environment Agency 2009a)

Residential

This generic scenario assumes a typical residential property consisting of a two-storey house
built on a ground bearing slab with a private garden consisting of lawn, flower beds and a
small fruit and vegetable patch. The occupants are assumed fo be parents with young
children, who make regular use of the garden area.

The key assumpftions for BWB GSACs are

Critical receptor is a young female child (aged zero to six years old)

Exposure duration is six years

Exposure pathways include direct soil and indoor dust ingestion, consumption of homegrown
produce, consumption of soil attached to home grown produce, skin contact with soils and
indoor dusts, and inhalation of indoor and outdoor dust and vapours.

Soil type is a Sandy Loam with 1% organic matter

Building type is a two storey small terraced house

Commercial/industrial

There are many different kinds of workplace and work-related activities. This generic scenario
assumes a typical commercial or light industrial property consisting of a three storey building at
which employees spend most time indoors and are involved in office based or relatively light
physical work.

The key assumptions for BWB GSACs are

Critical receptor is a working female adult (aged 16 to 65 years)

Exposure duration is a working lifetime of 49 years

Exposure pathways include direct soil and indoor dust ingestion, skin contact with soils and
dusts, and inhalation of dust and vapours.

Saoil type is a Sandy Loam with 1% organic matter

Building type is a three storey office (post 1970) (Representative of new buildings)

The 2009a report identifies 10 potential exposure pathways by which
contaminated soils may impact human health and also sets out which
pathways are applicable for four standard land uses. The pathways for the
residential and commercial end uses are shown below.

Screening Criteria Modelling

The CLEA model version 1.071 has been used to calculate BWB GSACs. BWB
have used the model to calculate Individual criteria for each relevant
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pathway so, for example, in a residential with vegetable uptake scenario we
would need six individual criteria:-

e Ingestion of soil and dust

Ingestion of contaminated vegetables and soil aftached to
vegetables

Dermal contact indoors and outdoors

Particulate dust inhalation indoors and outdoors

Vapour inhalation indoors

Vapour inhalation outdoors

The final overall assessment criteria is calculated by adding together the
reciprocal of the individual criteria for each pathway, therefore if several of
the individual criteria are of similar magnitude the final criteria may be
substantially lower than the lowest individual criteria so that total exposure is
below the respective health threshold.

1 /GSAC = Z] /ASCingesTion +1 /ASCinhaloﬁon +1 /ASCdermoI

By adopting this methodology BWB are able to provide a more flexible site
specific approach to generic human health risk assessment.

Pathway Selection - Generic Site Assessment Criteria

Pathway Residential Commercial /
Industrial

Ingestion of Sail Yes Yes

Ingestion of site derived household dust Yes Yes

Ingestion of confaminated homegrown | Opftional No

produce

Ingestion of soil attached to homegrown | Opftional No

produce

Dermal contact with Sail Yes Yes

Dermal contact with site derived household | Yes Yes

dust

Inhalation of fugifive soil dust Yes Yes

Inhalation of fugitive site derived household dust | Yes Yes

Inhalation of vapours outside Yes Yes

Inhalation of vapours inside Yes Yes

Health Criteria Values
The general hierarchy for selecting health criteria values is as follows:

1. EA/ DEFRATOX report

2. Other UK authoritative body e.g. Committee on toxicity, Food
Standards Agency

3. EU authoritative body

4. Other EU body e.g. RIVM

5. Other US/International Body

In the absence of updated TOX reports which take into account the
recommendations of EA report (2009b) TOX reports produced under the old
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regime have been used and GSACs will be updated accordingly as further
authoritative information is issued.
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Residential Pathway Specific Assessment Vapour Vapour Soil Ingestion of Particulate Residential Soil
Sub Criteria derived May 2015 Inhalation Inhalation Ingestion & Contaminated Dust GSAC Saturation
1% Organic Matter (Indoors) (Outdoors) dermal Vegetables and soil Inhalation Limit
contact attached to
vegetables

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) mg/kg mg/kg
Arsenic NR NR 3.50E+01 4.29E+02 8.50E+01 3.24E+01 N/A
Barium NR NR 1.35E+03 4.25E+05 1.34E+03 N/A
Beryllium NR NR 1.56E+02 2.96E+03 1.21E+00 1.21E+00 N/A
Boron NR NR 1.08E+04 3.00E+02 3.65E+06 2.91E+02 N/A
Cadmium NR NR 1.21E+02 1.24E+01 1.27E+02 1.03E+01 N/A
Chromium Il NR NR 1.98E+04 1.25E+06 6.37E+02 6.17E+02 N/A
Chromium VI NR NR 7.05E+01 1.22E+01 4.25E+00 4.25E+00 N/A
Copper NR NR 1.08E+04 3.54E+03 9.89E+03 2.10E+03 N/A
Lead 2.00E+02 N/A
Inorganic Mercury NR NR 5.71E+01 1.40E+02 2.55E+03 3.99E+01 N/A
Nickel NR NR 7.89E+02 1.64E+03 1.27E+02 1.27E+02 N/A
Selenium NR NR 4.31E+02 6.15E+02 1.36E+05 2.53E+02 N/A
Vanadium NR NR 1.17E+03 6.21E+02 1.03E+03 2.91E+02 N/A
Zinc NR NR 4.05E+04 4.13E+03 2.55E+07 3.74E+03 N/A
Cyanide (free) 4.30E+01 N/A
Cyanide (Complex) 2.13E+02 N/A
Phenol 3.43E+02 6.56E+02 1.55E+02 3.22E+05 9.18E+01 4.16E+04
Benzene 2.69E-01 2.58E+01 1.13E-01 5.95E+04 7.93E-02 1.22E+03
Toluene 6.38E+02 1.98E+04 1.48E+02 5.92E+07 1.19E+02 8.69E+02
Ethylbenzene 5.86E+01 8.88E+03 1.07E+02 3.11E+06 3.77E+01 5.18E+02
Total Xylene 5.57E+01 1.60E+04 1.87E+02 2.28E+06 4.28E+01 4.78E+02
TPH (EC5-6) aliphatic 2.88E+01 2.23E+05 1.06E+08 2.86E+01 3.04E+02
TPH (>ECé-8) aliphatic 7.02E+01 2.23E+05 1.06E+08 6.99E+01 1.44E+02
TPH (>EC8-10) aliphatic 1.82E+01 4.45E+03 6.16E+06 1.80E+01 7.77E+01
TPH (>EC10-12) aliphatic 4.45E+03 6.16E+06 4.75E+01
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Residential Pathway Specific Assessment Vapour Vapour Soil Ingestion of Particulate Residential Soil

Sub Criteria derived May 2015 Inhalation Inhalation Ingestion & Contaminated Dust GSAC Saturation

1% Organic Matter (Indoors) (Outdoors) dermal Vegetables and soil Inhalation Limit

contact attached to
vegetables

TPH (>EC12-16) aliphatic 7.55E+02 2.97E+06 2.32E+05 6.43E+02 2.37E+0]1
TPH (>EC16-35) aliphatic 8.91E+04 8.47E+07 1.15E+07 4.43E+04 8.48E+00
TPH (>EC35-44) aliphatic 8.91E+04 8.47E+07 1.15E+07 4.43E+04 8.48E+00
TPH (>ECé-7) aromatic (benzene) 2.69E-01 5.63E+03 2.58E+01 1.13E-01 5.95E+04 7.93E-02 1.22E+03
TPH (>EC7-8) aromatic (toluene) 6.26E+02 8.62E+06 1.98E+04 1.48E+02 5.81E+07 1.19E+02 8.69E+02
TPH (>EC8-10) aromatic 3.22E+0]1 2.79E+05 1.78E+03 5.73E+0]1 1.28E+06 2.04E+0]1 6.13E+02
TPH (>EC10-12) aromatic 1.75E+02 6.50E+05 1.78E+03 8.34E+0]1 1.28E+06 5.47E+0] 3.64E+02
TPH (>EC12-16) aromatic 1.94E+03 2.15E+06 1.52E+02 1.31E+02 2.37E+01
TPH (>EC16-21) aromatic 3.54E+04 5.95E+06 3.06E+02 2.47E+02 5.37E+0]
TPH (>EC21-35) aromatic 3.99E+06 2.67E+07 2.66E+03 8.90E+02 4.83E+00
TPH (>EC35-44) aromatic 3.99E+06 2.67E+07 2.66E+03 8.90E+02 4.83E+00
Naphthalene 3.17E+04 7.64E+01
Acenaphthylene 3.27E+03 1.26E+07 1.84E+02 1.68E+02 8.61E+01
Acenaphthene 3.47E+03 1.32E+07 2.28E+02 2.05E+02 5.70E+01
Fluorene 4.37E+03 1.17E+07 1.79E+02 1.63E+02 3.09E+01
Phenanthrene 5.09E+03 6.29E+06 1.03E+02 9.17E+01 3.60E+01
Anthracene 1.09E+05 1.48E+08 2.55E+03 2.26E+03 1.17E+00
Fluoranthene 2.84E+04 1.26E+07 3.49E+02 2.57E+02 1.89E+01
Pyrene 6.50E+04 2.87E+07 7.43E+02 5.63E+02 2.20E+00
Benzo(a)anthracene 2.40E+01 3.37E+03 2.11E+01 5.41E+00 1.71E+00
Chrysene 2.53E+02 5.87E+03 2.90E+01 1.16E+01 4.40E-01
Benzo(b)fluoranthene 9.32E+01 1.05E+03 7.43E+00 1.90E+00 1.22E+00
Benzo(k)fluoranthene 4.04E+03 3.28E+04 2.85E+02 5.51E+01 6.87E-01
Benzo(a)pyrene 1.04E+02 9.12E+02 7.36E+00 1.60E+00 9.11E01
Indeno(123-cd)pyrene 8.78E+02 1.10E+04 6.93E+01 2.04E+01 6.14E-02
Dibenzo(ah)anthracene 5.23E+00 1.13E+02 1.11E+00 1.70E-01 3.93E-03




Benzo(g,h.i)perylene 04
Tetrachloroethene (PCE) 1.26E-01
Trichloroethene (TCE) 1.21E-02
cis-1,2-Dichloroethene 1.20E-01
Vinyl Chloride (VC) 5.43E-04
1,1,2,2-Tetrachloroethane (PCA) 2.76E+00
1,1,1-Trichloroethane (TCA) 6.33E+00
1,2-Dichloroethane 6.46E-03
Carbon Tetrachloride 1.81E-02
Carbon disulphide 1.01E-01

0
04
0
()4
3.59E+02
0
06
8.09E+02
0 0

()4
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2.78E+02 0 1.40E+03 0 1.54E-02
4.92E+02 4.36E+00 2.34E+05 1.22E-01 4.24E+02
4.45E+01 2.74E-01 2.42E+04 1.15E-02 1.54E+03
4.82E+02 1.75E+00 2.30E+05 1.12E-01 3.94E+03
1.25E+00 3.70E-03 1.27E+04 4.73E-04 1.36E+03
5.07E+02 2.72E+00 2.41E+05 1.37E+00 2.67E+03
5.34E+04 3.22E+02 2.46E+07 6.21E+00 1.43E+03
1.07E+01 3.07E-02 5.10E+03 5.33E-03 3.41E+03
5.38E+02 3.00E+00 6.93E+04 1.80E-02 1.52E+03
3.55E+02 3.20E+01 6.08E+05 1.01E-01 2.11E+03

T AsC exceeds soil saturation fimit
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Residential Pathway Specific Assessment Vapour Vapour Soil Ingestion of Particulate Residential Soil
Sub Criteria derived May 2015 Inhalation Inhalation Ingestion & Contaminated Dust GSAC Saturation
2.5% Organic matter (Indoors) (Outdoors) dermal Vegetables and soil Inhalation Limit
contact attached to
vegetables
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) mg/kg mg/kg
Arsenic NR NR 3.50E+01 4.29E+02 8.50E+01 3.24E+01 N/A
Barium NR NR 1.35E+03 4.25E+05 1.34E+03 N/A
Beryllium NR NR 1.56E+02 2.96E+03 1.21E+00 1.21E+00 N/A
Boron NR NR 1.08E+04 3.00E+02 3.65E+06 2.91E+02 N/A
Cadmium NR NR 1.21E+02 1.24E+01 1.27E+02 1.03E+01 N/A
Chromium llI NR NR 1.98E+04 1.25E+06 6.37E+02 6.17E+02 N/A
Chromium VI NR NR 7.05E+01 1.22E+01 4.25E+00 4.25E+00 N/A
Copper NR NR 1.08E+04 3.54E+03 9.89E+03 2.10E+03 N/A
Lead 2.00E+02 N/A
Inorganic Mercury NR NR 5.71E+01 1.40E+02 2.55E+03 3.99E+01 N/A
Nickel NR NR 7.89E+02 1.64E+03 1.27E+02 1.27E+02 N/A
Selenium NR NR 4.31E+02 6.15E+02 1.36E+05 2.53E+02 N/A
Vanadium NR NR 1.17E+03 6.21E+02 1.03E+03 2.91E+02 N/A
Zinc NR NR 4.05E+04 4.13E+03 2.55E+07 3.74E+03 N/A
Cyanide (free) 4.30E+01 N/A
Cyanide (Complex) 2.13E+02 N/A
Phenol 5.39E+02 6.56E+02 2.88E+02 3.22E+05 1.46E+02 8.15E+04
Benzene 4.99E-01 2.58E+01 2.30E-01 5.95E+04 1.57E-01 2.26E+03
Toluene 1.41E+03 1.98E+04 3.41E+02 5.92E+07 2.71E+02 1.92E+03
Ethylbenzene 1.37E+02 8.88E+03 2.58E+02 3.11E+06 8.88E+01 1.22E+03
Total Xylene 1.31E+02 1.60E+04 4.50E+02 2.28E+06 1.01E+02 1.12E+03
TPH (EC5-6) aliphatic 5.28E+01 2.23E+05 1.06E+08 5.25E+01 5.58E+02
TPH (>ECé-8) aliphatic 1.57E+02 2.23E+05 1.06E+08 1.56E+02 3.22E+02
TPH (>EC8-10) aliphatic 4.44E+01 4.45E+03 6.16E+06 4.36E+01 1.90E+02




TPH (>EC10-12) aliphatic

TPH (>EC12-16) aliphatic

TPH (>EC16-35) aliphatic

TPH (>EC35-44) aliphatic

TPH (>ECé-7) aromatic (benzene)

4.99E-01

TPH (>EC7-8) aromatic (toluene)

1.38E+03

TPH (>EC8-10) aromatic

7.88E+01

TPH (>EC10-12) aromatic

TPH (>EC12-16) aromatic

TPH (>EC16-21) aromatic

TPH (>EC21-35) aromatic

TPH (>EC35-44) aromatic

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(123-cd)pyrene

4.34E+02
4 8 0
()4
06
7.78 06
3.93E+00
0.06 0
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4.45E+03 4.00E+04 6.16E+06 0 1.18E+02
4.45E+03 0 6.16E+06 0 5.91E+01
8.91E+04 0 4.25E+07 04 2.12E+01
8.91E+04 6E+0 4.25E+07 6 D4 2.12E+01
2.58E+01 2.30E-01 5.95E+04 1.56E-01 2.26E+03
1.98E+04 3.41E+02 5.81E+07 2.70E+02 1.92E+03
1.78E+03 1.42E+02 1.28E+06 4.93E+01 1.50E+03
1.78E+03 2.07E+02 1.28E+06 1.30E+02 8.99E+02
1.78E+03 9E+0 1.28E+06 9 0 5.91E+01
1.34E+03 0 6.38E+05 0 1.34E+02
1.34E+03 DE+0 6.38E+05 0 1.21E+01
1.34E+03 DE+0 6.38E+05 0 1.21E+01
1.58E+03 6.63E+01 2.93E+04 3.70E+00 1.83E+02
4.85E+03 0 2.55E+06 96E+0 2.12E+02
4.85E+03 0 2.55E+06 0 1.41E+02
3.23E+03 0 1.70E+06 0 7.65E+01
1.00E+03 0 5.30E+05 0 0 8.96E+01
2.43E+04 0 1.27E+07 9 0 2.91E+00
1.01E+03 0 5.31E+05 6 0 4.73E+01
2.42E+03 0 1.27E+06 D4E+0 5.49E+00
1.25E+01 0 6.37E+01 60E+00 4.28E+00
2.51E+01 0 1.27E+02 8E+( 1.10E+00
3.15E+00 0 1.61E+01 2.28E+00 3.04E+00
8.33E+01 0 4.25E+02 6 0 1.72E+00
2.51E+00 0 1.27E+01 1.86E+00 2.28E+00
3.58E+01 DE+0 1.83E+02 0 5.30E-01




Residential Pathway Specific Assessment Vapour Vapour Soil
Sub Criteria derived May 2015 Inhalation Inhalation Ingestion &
2.5% Organic matter (Indoors) (Outdoors) dermal

contact

Ingestion of
Contaminated
Vegetables and soil
attached to
vegetables

Particulate
Dust
Inhalation

Residential
GSAC
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Soil
Saturation
Limit

Dibenzo(ah)anthracene 1.31E+01 1.79E+02 2.65E+00 1.91E-01 9.82E-03
Benzo(g,h,i)perylene 5.85E+04 2.89E+05 6.27E+03 2.23E+02 3.85E-02
Tetrachloroethene (PCE) 2.82E-01 3.71E+04 4.92E+02 1.02E+01 2.34E+05 2.74E01 9.51E+02
Trichloroethene (TCE) 2.52E-02 3.53E+03 4.45E+01 6.09E-01 2.42E+04 2.42E-02 3.22E+03
cis-1,2-Dichloroethene 2.02E-01 3.02E+04 4.82E+02 3.35E+00 2.30E+05 1.90E-01 6.61E+03
Vinyl Chloride (VC) 7.02E-04 1.25E+00 6.67E-03 1.27E+04 6.35E-04 1.76E+03
1,1,2,2-Tetrachloroethane (PCA) 5.65E+00 1.68E+05 5.07E+02 5.92E+00 2.41E+05 2.87E+00 5.46E+03
1,1,1-Trichloroethane (TCA) 1.29E+01 2.55E+06 5.34E+04 7.06E+02 2.46E+07 1.27E+01 2.92E+03
1,2-Dichloroethane 9.32E-03 1.07E+01 5.56E-02 5.10E+03 7.98E-03 4.91E+03
Carbon Tetrachloride 3.97E-02 7.50E+03 5.38E+02 6.95E+00 6.93E+04 3.95E-02 3.32E+03
Carbon disulphide 2.02E-01 4.83E+04 3.55E+02 6.84E+01 6.08E+05 2.01E-01 421E+03

P Asc exceeds sol saturation limit
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Residential Pathway Specific Assessment Vapour Vapour Soil Ingestion of Particulate Residential Soil
Sub Criteria derived May 2015 Inhalation Inhalation Ingestion & Contaminated Dust GSAC Saturation
6% Organic matter (Indoors) (Outdoors) dermal Vegetables and soil Inhalation Limit
contact attached to
vegetables
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) mg/kg mg/kg
Arsenic NR NR 3.50E+01 4.29E+02 8.50E+01 3.24E+01 N/A
Barium NR NR 1.35E+03 4.25E+05 1.34E+03 N/A
Beryllium NR NR 1.56E+02 2.96E+03 1.21E+00 1.21E+00 N/A
Boron NR NR 1.08E+04 3.00E+02 3.65E+06 2.91E+02 N/A
Cadmium NR NR 1.21E+02 1.24E+01 1.27E+02 1.03E+01 N/A
Chromium llI NR NR 1.98E+04 1.25E+06 6.37E+02 6.17E+02 N/A
Chromium VI NR NR 7.05E+01 1.22E+01 4.25E+00 4.25E+00 N/A
Copper NR NR 1.08E+04 3.54E+03 9.89E+03 2.10E+03 N/A
Lead 2.00E+02 N/A
Inorganic Mercury NR NR 5.71E+01 1.40E+02 2.55E+03 3.99E+01 N/A
Nickel NR NR 7.89E+02 1.64E+03 1.27E+02 1.27E+02 N/A
Selenium NR NR 4.31E+02 6.15E+02 1.36E+05 2.53E+02 N/A
Vanadium NR NR 1.17E+03 6.21E+02 1.03E+03 2.91E+02 N/A
Zinc NR NR 4.05E+04 4.13E+03 2.55E+07 3.74E+03 N/A
Cyanide (free) 4.30E+01 N/A
Cyanide (Complex) 2.13E+02 N/A
Phenol 9.95E+02 6.56E+02 5.72E+02 3.22E+05 2.34E+02 1.74E+05
Benzene 1.04E+00 2.58E+01 4.98E-01 5.95E+04 3.32E-01 4.71E+03
Toluene 3.20E+03 1.98E+04 7.89E+02 5.92E+07 6.13E+02 4.36E+03
Ethylbenzene 3.22E+02 8.88E+03 6.09E+02 3.11E+06 2.06E+02 2.84E+03
Total Xylene 3.06E+02 1.60E+04 1.06E+03 2.28E+06 2.34E+02 2.62E+03
TPH (EC5-6) aliphatic 1.09E+02 2.23E+05 1.06E+08 1.08E+02 1.15E+03
TPH (>ECé-8) aliphatic 3.59E+02 2.23E+05 1.06E+08 3.57E+02 7.36E+02
TPH (>EC8-10) aliphatic 1.06E+02 4.45E+03 6.16E+06 1.03E+02 4.51E+02




TPH (>EC10-12) aliphatic

TPH (>EC12-16) aliphatic

TPH (>EC16-35) aliphatic

TPH (>EC35-44) aliphatic

TPH (>ECé-7) aromatic (benzene)

1.04E+00

TPH (>EC7-8) aromatic (toluene)

3.14E+03

TPH (>EC8-10) aromatic

1.88E+02

TPH (>EC10-12) aromatic

TPH (>EC12-16) aromatic

TPH (>EC16-21) aromatic

TPH (>EC21-35) aromatic

TPH (>EC35-44) aromatic

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(123-cd)pyrene

1.04E+03
N4

/)

U

U
9.28E+00
e
0 04
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4.45E+03 04 6.16E+06 0 2.83E+02
4.45E+03 0 6.16E+06 0 1.42E+02
8.91E+04 0 4.25E+07 04 5.09E+01
8.91E+04 0 4.25E+07 D4 5.09E+01
2.58E+01 4.98E-01 5.95E+04 3.32E-01 4.71E+03
1.98E+04 7.89E+02 5.81E+07 6.11E+02 4.36E+03
1.78E+03 3.38E+02 1.28E+06 1.13E+02 3.58E+03
1.78E+03 4.95E+02 1.28E+06 2.82E+02 2.15E+03
1.78E+03 9.0 0 1.28E+06 0 1.42E+02
1.34E+03 0 6.38E+05 0 3.21E+02
1.34E+03 04 6.38E+05 0 2.90E+01
1.34E+03 8E+04 6.38E+05 0 2.90E+01
1.58E+03 1.57E+02 2.93E+04 8.71E+00 4.32E+02
4.85E+03 D9E+0 2.55E+06 8.50E+0 5.06E+02
4.85E+03 0 2.55E+06 0 0 3.36E+02
3.23E+03 D6E+( 1.70E+06 0 1.83E+02
1.00E+03 0 5.30E+05 0 2.14E+02
2.43E+04 04 1.27E+07 0 6.96E+00
1.01E+03 0 0 5.31E+05 0 1.12E+02
2.42E+03 DE+( 1.27E+06 0 1.32E+01
1.25E+01 DE+0 6.37E+01 9.01E+00 1.03E+01
2.51E+01 0 1.27E+02 8 0 2.64E+00
3.15E+00 0 1.61E+01 2.47E+00 7.29E+00
8.33E+01 0 4.25E+02 X- 0 4.12E+00
2.51E+00 0 0 1.27E+01 1.98E+00 5.46E+00
3.58E+01 DE+0 1.83E+02 0 3.68E-01
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Residential Pathway Specific Assessment Vapour Vapour Soil Ingestion of Particulate Residential Soil
Sub Criteria derived May 2015 Inhalation Inhalation Ingestion & Contaminated Dust GSAC Saturation
6% Organic matter (Indoors) (Outdoors) dermal Vegetables and soil Inhalation Limit

contact aftached to
vegetables

Dibenzo(ah)anthracene 3.14E+01 2.78E+02 5.77E+00 2.01E-01 2.36E-02
Benzo(g,h,i)perylene 1.41E+05 4.48E+05 1.24E+04 2.27E+02 9 23E-02
Tetrachloroethene (PCE) 6.47E-01 5.61E+04 4.92E+02 2.38E+0]1 2.34E+05 6.29E-01 2.18E+03
Trichloroethene (TCE) 5.60E-02 4.45E+01 1.39E+00 2.42E+04 5.38E-02 7.14E+03
cis-1,2-Dichloroethene 3.93E-01 4.22E+04 4.82E+02 6.91E+00 2.30E+05 3.72E01 1.29E+04
Vinyl Chloride (VC) 1.07E-03 1.25E+00 1.22E-02 1.27E+04 9.83E-04 2.69E+03
1,1,2,2-Tetrachloroethane (PCA) 1.24E+0]1 2.49E+05 5.07E+02 1.33E+01 2.41E+05 6.34E+00 1.20E+04
1,1,1-Trichloroethane (TCA) 2.84E+0]1 3.78E+06 5.34E+04 1.59E+03 2.46E+07 2.79E+0]1 6.39E+03
1,2-Dichloroethane 1.60E-02 1.07E+01 1.06E-01 5.10E+03 1.39E-02 8.43E+03
Carbon Tetrachloride 8.99E-02 1.13E+04 5.38E+02 1.61E+01 6.93E+04 8.94E-02 7.54E+03
Carbon disulphide 4.37E-01 7.10E+04 3.55E+02 1.52E+02 6.08E+05 4.35E-01 9.11E+03

P Asc exceeds sol saturation limit



Commercial/Industrial Pathway Specific
Assessment Sub Criteria derived May 2015

1% Organic matter

Vapour

Inhalation
(Indoors)

Vapour

Inhalation
(Outdoors)

Soil Ingestion
& Dermal

Contact

(mg/kg)

Particulate

Dust

Inhalation

(mg/kg)

Commercial

GSAC

Soil

Saturation

Limit

(mg/kg) (mg/kg) (mg/kg) mg/kg
Arsenic NR NR 6.35E+02 6.95E+02 6.40E+02 N/A
Barium NR NR 2.22E+04 3.48E+06 2.21E+04 N/A
Beryllium NR NR 3.97E+03 1.24E+01 1.24E+01 N/A
Boron NR NR 2.38E+05 2.99E+07 2.36E+05 N/A
Cadmium NR NR 3.99E+02 2.43E+02 2.30E+02 N/A
Chromium lll NR NR 3.31E+05 9.09E+03 8.84E+03 N/A
Chromium VI NR NR 1.79E+03 3.48E+01 3.48E+01 N/A
Copper NR NR 1.89E+05 9.50E+04 6.33E+04 N/A
Lead 2.33E+03 N/A
Inorganic Mercury NR NR 1.18E+03 2.09E+04 3.60E+03 N/A
Nickel NR NR 2.22E+04 1.04E+03 1.04E+03 N/A
Selenium NR NR 1.23E+04 1.93E+06 1.30E+04 N/A
Vanadium NR NR 2.15E+04 9.58E+03 6.63E+03 N/A
Zinc NR NR 7.35E+05 2.09E+08 7.33E+05 N/A
Cyanide (free) 4.30E+01 N/A
Cyanide (Complex) 2.13E+02 N/A
Phenol 4.07E+04 3.28E+06 2.65E+04 4.16E+04
Benzene 2.97E+01 5.53E+02 4.87E+05 2.81E+01 1.22E+03
Toluene 4.25E+05 4.86E+08 8.69E+02
Ethylbenzene 1.91E+05 2.57E+07 5.18E+02
Total Xylene 3.43E+05 2.03E+07 4.78E+02
TPH (EC5-6) aliphatic 4.77E+06 8.69E+08 3.04E+02
TPH (>ECé-8) aliphatic 4.77E+06 8.69E+08 1.44E+02
TPH (>EC8-10) aliphatic 9.53E+04 5.04E+07 7.77E+01
TPH (>EC10-12) aliphatic 9.53E+04 5.04E+07 4.75E+01
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Commercial/Industrial Pathway Specific Vapour Vapour Soil Ingestion Particulate Commercial Soil
Assessment Sub Criteria derived May 2015 Inhalation Inhalation & Dermal Dust GSAC Saturation
1% Organic matter (Indoors) (Outdoors) Contact Inhalation Limit

8.68E+04 6.18E+06 9.53E+04 5.04E+07 4.51E+04 2.37E+0]1
1.02E+07 1.76E+08 1.91E+06 3.48E+08 1.59E+06 8.48E+00
1.02E+07 1.76E+08 1.91E+06 3.48E+08 1.59E+06 8.48E+00

1.17E+04 5.53E+02 4.87E+05 1 22E+03
6.88E+04 1.83E+07 4.25E+05 4.84E+08 5.90E+04 8.69E+02
3.70E+03 5.80E+05 3.81E+04 1 04E+07 3.35E+03 6.13E+02
2.02E+04 1.35E+06 3.81E+04 1.04E+07 1.31E+04 3.64E+02
2.25E+05 4.48E+06 3.81E+04 1.04E+07 3.22E+04 2.37E+01
4.59E+06 1.24E+07 2.86E+04 5.20E+06 2.82E+04 5.37E+0]1
7.57E+08 5.56E+07 2.86E+04 5.20E+06 2.84E+04 4.83E+00
7.57E+08 5.56E+07 2 86E+04 5.20E+06 2.84E+04 4.83E+00
2.06E+02 7.85E+04 3.64E+04 2.85E+05 2.04E+02 7 .64E+0]1
3.76E+05 2.62E+07 1.10E+05 2.09E+07 8.45E+04 8.61E+01
3.87E+05 2.74E+07 1.10E+05 2.09E+07 8.50E+04 5.70E+0]1
5.10E+05 2.44E+07 7.31E+04 1.39E+07 6.35E+04 3.09E+0]1
6.87E+05 1.31E+07 2.28E+04 4.34E+06 2.19E+04 3.60E+0]1
1.41E+07 3.07E+08 5.49E+05 1.04E+08 5.25E+05 1.17E+00
4.36E+06 2.63E+07 2.29E+04 4.34E+06 2.26E+04 1.89E+0]1
1.02E+07 5.98E+07 5.49E+04 1.04E+07 5.43E+04 2.20E+00
4.04E+03 7.01E+03 2.84E+02 5.21E+02 1.71E+02 1.71E+00
5.01E+04 1.22E+04 5.67E+02 1.04E+03 3.54E+02 4.40E-01
1.86E+04 2.18E+03 7.13E+0]1 1 32E+02 4.52E+01 1.22E+00
8.14E+05 6.83E+04 1.88E+03 3.48E+03 1.20E+03 6.87E-01
2.10E+04 1.90E+03 5.67E+0]1 1.04E+02 3.60E+01 9.11E01
1.75E+05 2.29E+04 8.10E+02 1 49E+03 5.12E+02 6.14E-02
1.01E+03 2.36E+02 5.67E+00 1.04E+0]1 3.60E+00 3.93E:03
4.64E+06 3.81E+05 6.29E+03 1.15E+04 4.02E+03 1 54E-02
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Commercial/Industrial Pathway Specific Vapour Vapour Soil Ingestion Particulate Commercial Soil

Assessment Sub Criteria derived May 2015 Inhalation Inhalation & Dermal Dust GSAC Saturation
1% Organic matter (Indoors) (Outdoors) Contact Inhalation Limit

Tetrachloroethene (PCE) 1.98E+01 7.63E+04 \ 1.12E+04 2.83E+06 1.97E+01 4.24E+02
Trichloroethene (TCE) 1.31E+00 5.07E+03 ‘ 9.53E+02 1.98E+05 1.30E+00 1.54E+03
cis-1,2-Dichloroethene 1.45E+01 5.26E+04 ‘ 1.12E+04 2.04E+06 1.45E+01 3.94E+03
Vinyl Chloride (VC) 6.31E-02 2.67E+01 1 04E+05 6.29E-02 1.36E+03
1,1,2,2-Tetrachloroethane (PCA) 2.98E+02 2.49E+05 1.10E+04 2.01E+06 2.90E+02 2.67E+03
1,1,1-Trichloroethane (TCA) 7.01E+02 3.81E+06 ‘ 1.14E+06 2.07E+08 7.00E+02 1.43E+03
1,2-Dichloroethane 7.14E-01 2.29E+02 4.17E+04 7.11E-01 3.41E+03
Carbon Tetrachloride 3.04E+00 1.65E+04 ‘ 7.62E+03 8.85E+05 3.04E+00 1.52E+03
Carbon disulphide 1.16E+01 7.12E+04 9.53E+04 4.97E+06 1.16E+01 2.11E+03

_ ASC exceeds soil saturation limit



Commercial/Industrial Pathway Specific
Assessment Sub Criteria derived May 2015

2.5% Organic matter

Vapour

Inhalation
(Indoors)

Vapour

Inhalation
(Outdoors)

Soil Ingestion
& Dermal

Contact

(mg/kg)

Particulate

Dust

Inhalation

(mg/kg)

Commercial

GSAC

Soil

Saturation

Limit

(mg/kg) (mg/kg) (mg/kg) mg/kg
Arsenic NR NR 6.35E+02 6.95E+02 6.40E+02 N/A
Barium NR NR 2.22E+04 3.48E+06 2.21E+04 N/A
Beryllium NR NR 3.97E+03 1.24E+01 1.24E+01 N/A
Boron NR NR 2.38E+05 2.99E+07 2.36E+05 N/A
Cadmium NR NR 3.99E+02 2.43E+02 2.30E+02 N/A
Chromium lll NR NR 3.31E+05 9.09E+03 8.84E+03 N/A
Chromium VI NR NR 1.79E+03 3.48E+01 3.48E+01 N/A
Copper NR NR 1.89E+05 9.50E+04 6.33E+04 N/A
Lead 2.33E+03 N/A
Inorganic Mercury NR NR 1.18E+03 2.09E+04 3.60E+03 N/A
Nickel NR NR 2.22E+04 1.04E+03 1.04E+03 N/A
Selenium NR NR 1.23E+04 1.93E+06 1.30E+04 N/A
Vanadium NR NR 2.15E+04 9.58E+03 6.63E+03 N/A
Zinc NR NR 7.35E+05 2.09E+08 7.33E+05 N/A
Cyanide (free) 4.30E+01 N/A
Cyanide (Complex) 2.13E+02 N/A
Phenol 4.07E+04 3.28E+06 3.01E+04 8.15E+04
Benzene 5.53E+01 5.53E+02 4.87E+05 5.01E+01 2.26E+03
Toluene 4.25E+05 4.86E+08 1.92E+03
Ethylbenzene 1.91E+05 2.57E+07 1.22E+03
Total Xylene 3.43E+05 2.03E+07 1.12E+03
TPH (EC5-6) aliphatic 4.77E+06 8.69E+08 5.58E+02
TPH (>ECé-8) aliphatic 4.77E+06 8.69E+08 3.22E+02
TPH (>EC8-10) aliphatic 9.53E+04 5.04E+07 1.90E+02
TPH (>EC10-12) aliphatic 9.53E+04 5.04E+07 1.18E+02
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Commercial/Industrial Pathway Specific Vapour Vapour Soil Ingestion Particulate Commercial Soil
Assessment Sub Criteria derived May 2015 Inhalation Inhalation & Dermal Dust GSAC Saturation

2.5% Organic matter (Indoors) (Outdoors) Contact Inhalation Limit

2.17E+05 9.77E+06 9.53E+04 5.04E+07 6.57E+04 5.91E+01
2.56E+07 2.79E+08 1.91E+06 3.48E+08 1.76E+06 2.12E+01

2.56E+07 2.79E+08 1.91E+06 3.48E+08 1.76E+06 2.12E+01
5.53E+01 1.60E+04 5.53E+02 4.87E+05 5.01E+01 2.26E+03
1.92E+03

1.52E+05 2.71E+07 4.25E+05 4.84E+08 1.11E+05
9.06E+03 9.08E+05 3.81E+04 1.04E+07 7.26E+03 1.50E+03
4.99E+04 2.13E+06 3.81E+04 1.04E+07 2.13E+04 8.99E+02
5.59E+05 7.06E+06 3.81E+04 1.04E+07 3.54E+04 5.91E+01
1.15E+07 1.96E+07 2.86E+04 5.22E+06 2.83E+04 1.34E+02
1.89E+09 8.79E+07 2.86E+04 5.22E+06 2.84E+04 1.21E+01
1.89E+09 8.79E+07 2.86E+04 5.22E+06 2.84E+04 1.21E+01
4.93E+02 1.21E+05 3.64E+04 2.85E+05 4.84E+02 1.83E+02
9.26E+05 4.11E+07 1.10E+05 2.09E+07 9.76E+04 2.12E+02
9.56E+05 4.31E+07 1.10E+05 2.09E+07 9.80E+04 1.41E+02
1.26E+06 3.84E+07 7.31E+04 1.39E+07 6.86E+04 7.65E+01
1.71E+06 2.07E+07 2.28E+04 4.34E+06 2.24E+04 8.96E+01
3.51E+07 4.84E+08 5.49E+05 1.04E+08 5.37E+05 2.91E+00
1.09E+07 4.16E+07 2.29E+04 4.34E+06 2.27E+04 4.73E+0]1
2.54E+07 9.45E+07 5.49E+04 1.04E+07 5.45E+04 5.49E+00
1.01E+04 1.11E+04 2.84E+02 5.21E+02 1.77E+02 4.28E+00
1.25E+05 1.93E+04 5.67E+02 1.04E+03 3.59E+02 1.10E+00
4.66E+04 3.45E+03 7.13E+01 1.32E+02 4.57E+01 3.04E+00
2.03E+06 1.08E+05 1.88E+03 3.48E+03 1.21E+03 1.72E+00
5.26E+04 3.00E+03 5.67E+01 1.04E+02 3.63E+01 2.28E+00
4.38E+05 3.62E+04 8.10E+02 1.49E+03 5.17E+02 5.30E-01
2.53E+03 3.73E+02 5.67E+00 1.04E+01 3.63E+00 9.82E-03
1.16E+07 6.02E+05 6.29E+03 1.15E+04 4.03E+03 3.85E-02
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Commercial/Industrial Pathway Specific Vapour Vapour Soil Ingestion Particulate Commercial Soil

Assessment Sub Criteria derived May 2015 Inhalation Inhalation & Dermal Dust GSAC Saturation
2.5% Organic matter (Indoors) (Outdoors) Contact Inhalation Limit

Tetrachloroethene (PCE) 4.43E+01 1.14E+05 \ 1.12E+04 2.83E+06 4.41E+01 9.51E+02
Trichloroethene (TCE) 2.74E+00 7.34E+03 ‘ 9.53E+02 1.98E+05 2.73E+00 3.22E+03
cis-1,2-Dichloroethene 2.43E+01 6.81E+04 ‘ 1.12E+04 2.04E+06 2.42E+01 6.61E+03
Vinyl Chloride (VC) 8.16E-02 2.67E+01 1 04E+05 8.13E-02 1.76E+03
1,1,2,2-Tetrachloroethane (PCA) 6.11E+02 3.56E+05 1.10E+04 2.01E+06 5.78E+02 5.46E+03
1,1,1-Trichloroethane (TCA) 1.43E+03 5.46E+06 ‘ 1.14E+06 2.07E+08 1.43E+03 2.92E+03
1,2-Dichloroethane 1.03E+00 2.29E+02 4.17E+04 1.02E+00 4.91E+03
Carbon Tetrachloride 6.67E+00 2.44E+04 ‘ 7.62E+03 8.85E+05 6.66E+00 3.32E+03
Carbon disulphide 2.32E+01 1.00E+05 9.53E+04 4.97E+06 2.32E+01 4.21E+03

_ ASC exceeds soil saturation limit



Commercial/Industrial Pathway Specific
Assessment Sub Criteria derived May 2015

6% Organic matter

Vapour

Inhalation
(Indoors)

Vapour

Inhalation
(Outdoors)

Soil Ingestion
& Dermal

Contact

(mg/kg)

Particulate

Dust

Inhalation

(mg/kg)

Commercial

GSAC

Soil

Saturation

Limit

(mg/kg) (mg/kg) (mg/kg) mg/kg
Arsenic NR NR 6.35E+02 6.95E+02 6.40E+02 N/A
Barium NR NR 2.22E+04 3.48E+06 2.21E+04 N/A
Beryllium NR NR 3.97E+03 1.24E+01 1.24E+01 N/A
Boron NR NR 2.38E+05 2.99E+07 2.36E+05 N/A
Cadmium NR NR 3.99E+02 2.43E+02 2.30E+02 N/A
Chromium lil NR NR 3.31E+05 9.09E+03 8.84E+03 N/A
Chromium VI NR NR 1.79E+03 3.48E+01 3.48E+01 N/A
Copper NR NR 1.89E+05 9.50E+04 6.33E+04 N/A
Lead 2.33E+03 N/A
Inorganic Mercury NR NR 1.18E+03 2.09E+04 3.60E+03 N/A
Nickel NR NR 2.22E+04 1.04E+03 1.04E+03 N/A
Selenium NR NR 1.23E+04 1.93E+06 1.30E+04 N/A
Vanadium NR NR 2.15E+04 9.58E+03 6.63E+03 N/A
Zinc NR NR 7.35E+05 2.09E+08 7.33E+05 N/A
Cyanide (free) 4.30E+01 N/A
Cyanide (Complex) 2.13E+02 N/A
Phenol 4.07E+04 3.28E+06 3.39E+04 1.74E+05
Benzene 1.15E+02 5.53E+02 4.87E+05 9.47E+01 4.71E+03
Toluene 4.25E+05 4.86E+08 4.36E+03
Ethylbenzene 1.91E+05 2.57E+07 2.84E+03
Total Xylene 3.43E+05 2.03E+07 2.62E+03
TPH (EC5-6) aliphatic 4.77E+06 8.69E+08 1.15E+03
TPH (>ECé-8) aliphatic 4.77E+06 8.69E+08 7.36E+02
TPH (>EC8-10) aliphatic 9.53E+04 5.04E+07 4.51E+02
TPH (>EC10-12) aliphatic 9.53E+04 5.04E+07 2.83E+02
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Commercial/Industrial Pathway Specific Vapour Vapour Soil Ingestion Particulate Commercial Soil
Assessment Sub Criteria derived May 2015 Inhalation Inhalation & Dermal Dust GSAC Saturation
6% Organic matter (Indoors) (Outdoors) Contact Inhalation Limit

5.20E+05 1.51E+07 9.53E+04 5.04E+07 8.00E+04 1.42E+02
6.14E+07 4.32E+08 1.91E+06 3.48E+08 1.83E+06 5.09E+0]1
6.14E+07 4.32E+08 1.91E+06 3.48E+08 1.83E+06 5.09E+0]1

2.30E+04 5.53E+02 4.87E+05 4.71E+03
3.45E+05 4.09E+07 4.25E+05 4.84E+08 1.89E+05 4.36E+03
2.16E+04 1.40E+06 3.81E+04 1.04E+07 1.36E+04 3.58E+03
1.19E+05 3.29E+06 3.81E+04 1.04E+07 2.85E+04 2.15E+03
1.34E+06 1.09E+07 3.81E+04 1.04E+07 3.68E+04 1.42E+02
2.75E+07 3.03E+07 2.86E+04 5.20E+06 2.84E+04 3.21E+02
4.54E+09 1.36E+08 2.86E+04 5.20E+06 2.84E+04 2.90E+01
4.54E+09 1.36E+08 2.86E+04 5.20E+06 2.84E+04 2.90E+0]1
1.16E+03 1.87E+05 3.64E+04 2.85E+05 1.11E+03 4.32E+02
2.21E+06 6.35E+07 1.10E+05 2.09E+07 1.04E+05 5.06E+02
2.28E+06 6.67E+07 1.10E+05 2.09E+07 1.04E+05 3.36E+02
3.02E+06 5.94E+07 7.31E+04 1.39E+07 7.09E+04 1.83E+02
4.09E+06 3.20E+07 2.28E+04 4.34E+06 2.25E+04 2.14E+02
8.41E+07 7.50E+08 5.49E+05 1.04E+08 5.42E+05 6.96E+00
2.61E+07 6.44E+07 2.29E+04 4.34E+06 2.28E+04 1.12E+02
6.09E+07 1.46E+08 5.49E+04 1.04E+07 5.45E+04 1.32E+01
2.42E+04 1.72E+04 2.84E+02 5.21E+02 1.80E+02 1.03E+01
3.00E+05 2.99E+04 5.67E+02 1.04E+03 3.62E+02 2.64E+00
1.12E+05 5.34E+03 7.13E+01 1.32E+02 4.59E+01 7.29E+00
4.88E+06 1.67E+05 1.88E+03 3.48E+03 1.21E+03 4.12E+00
1.26E+05 4.65E+03 5.67E+01 1.04E+02 3.64E+01 5.46E+00
1.05E+06 5.60E+04 8.10E+02 1.49E+03 5.20E+02 3.68E-01
6.07E+03 5.78E+02 5.67E+00 1.04E+01 3.65E+00 2.36E-02
2.78E+07 9.33E+05 6.29E+03 1.15E+04 4.04E+03 9.23E-02
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Commercial/Industrial Pathway Specific Vapour Vapour Soil Ingestion Particulate Commercial Soil

Assessment Sub Criteria derived May 2015 Inhalation Inhalation & Dermal Dust GSAC Saturation
6% Organic matter (Indoors) (Outdoors) Contact Inhalation Limit

Tetrachloroethene (PCE) 1.02E+02 1.73E+05 1.12E+04 2.83E+06 1.01E+02 2.18E+03
Trichloroethene (TCE) 6.07E+00 1.09E+04 ‘ 9.53E+02 1.98E+05 6.03E+00 7.14E+03
cis-1,2-Dichloroethene 4.73E+01 9.50E+04 ‘ 1.12E+04 2.04E+06 4.71E+01 1.29E+04
Vinyl Chloride (VC) 1.25E-01 2.67E+01 1 04E+05 1.24E-01 2 69E+03
1,1,2,2-Tetrachloroethane (PCA) 1.34E+03 5.27E+05 1.10E+04 2.01E+06 1.19E+03 1.20E+04
1,1,1-Trichloroethane (TCA) 3.14E+03 8.08E+06 ‘ 1.14E+06 2.07E+08 3.13E+03 6.39E+03
1,2-Dichloroethane 1.77E+00 2.29E+02 4.17E+04 1.76E+00 8.43E+03
Carbon Tetrachloride 1.51E+01 3.67E+04 7.62E+03 8.85E+05 1.51E+01 7.54E+03
Carbon disulphide 5.01E+01 1.48E+05 9.53E+04 4.97E+06 5.01E+01 9.11E+03

_ ASC exceeds soil saturation limit



APPENDIX 11
CLEA FLOW CHART & SCREENING WORKSHEETS
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STATISTICAL APPROACH FOR ASSESSING RISK TO HUMAN
HEALTH FROM CONTAMINATED LAND 2008

CIEH/CLAIRE Guidance on Comparing Soil Contamination
Data with a Critical Concentration May 2008

Are data of acceptable quality

STAGE 1 Lab sampling errors / eroneous results ReVisZV:ﬂpC)IiSrl:g’ :r?glate
QA CHECK Are data sufﬂc(l)efnitn;:gr(e::taracterlse area analytical strategy
A yes
; True mean is less than
” STAGE 2 Cgmpare aIll data aga|gsGtSGASCA?C @ critical concentration
DATA SCREENING O any values excee - No action required
<e>
STAGE 3 Plot data on bubble chart .
ZONING AND Plot histogram Q_Sseif O“t'!eri
OUTLIER CHECK Identify and deal with non IreCGySz%:alns
detects

Non detects to DL or DL/2
Remove outliers

STAGE 4 With outliers removed True mean is less than
UPPER CONFIDENCE do any values exceed GSAC ? critical concentration

LIMIT No action required

Yes

With outliers removed are data normally Distributed

Histogram
Shapiro Wilkes test, g-q plot

Normal Non-
normal

Normal Distributed data| |Non-normal Distributed data
UCL from UCL from
Students t-test Chebychev theorem

True mean is less than
gompar;:eLUC)Z(L tOdGGSSAEC? critical concentration
0€s excee ' No action required
<e>
true mean is greater than
critical concentration BWB

Further action required

CONSULTANCY | ENVIRONMENT
INFRASTRUCTURE | BUILDINGS




Human Health Generic QRA Worksheet

BWB

(CONSULTANCY | ENVIRONMENT

Plot J, Kingsway Business Park

‘MCS2374

Due to the limited dataset all the samples have been assessed together.

-

Define CSM s site represented by a standard land use?

Residential with / without homegrown produce
Commercial / Industrial

Public Open Space - Residential (S4UL/C4SL only)
Public Open Space - Park (S4UL/C4SL only)

A\

N

GSAC Type (BWB, LQM S4UL, C4SL, Bespoke)

BWB_GSAC

Key Receptor/CSM (Residential/Commercial/POS)

Commercial

Organic Matter % (If unknown use 1%)

GSAC Hierarcy

BWB

GSAC

S4UL

INFRASTRUCTURE | BUILDINGS

Exposure Pathway Selection for BWB GSAC Default pathways
(Residential/Commercial scenarios only) Residential |Commercial
Soil Ingestion, dermal contact, particulate inhalation TRUE TRUE TRUE
Ingestion of site grown vegetables and soil attached to

vegetables FALSE Optional FALSE
Inhalation of vapours Indoors TRUE TRUE TRUE
Inhalation of vapours Outdoors TRUE TRUE TRUE







Generic Assessment Criteria

Plot J, Kingsway Business Park
MCS2374

Commercial

mg/kg

Arsenic 640.00 BWB_GSAC
Barium 22075.98 BWB_GSAC
Beryllium 12.36 BWB_GSAC
Boron 236162.71 BWB_GSAC
Cadmium 230.00 BWB_GSAC
Chromium VI 34.10 BWB_GSAC
Chromium III 9086.88 BWB_GSAC
Copper 63257.96 BWB_GSAC
Lead* 2330.00 DEFRA_C4SL
Inorganic Mercury 3600.00 BWB_GSAC
Nickel 1042.26 BWB_GSAC
Selenium 13000.00 BWB_GSAC
Vanadium 6625.16 BWB_GSAC
Zinc 732811.46 BWB_GSAC
Cyanide (Free) 43.00 BWB_GSAC
Cyanide (Complex) 213.00 BWB_GSAC
Phenols (Total) 26470.70 BWB_GSAC
Benzene 28.13 BWB_GSAC
Toluene 59239.76 BWB_GSAC
Ethyl benzene 6048.35 BWB_GSAC
Total Xylene 6276.89 BWB_GSAC
TPH (EC5-6) aliphatic 3305.51 BWB_GSAC
TPH (>EC6-8) aliphatic 8038.06 BWB_GSAC
TPH (>EC8-10) aliphatic 2040.71 BWB_GSAC
TPH (>EC10-12) aliphatic 9333.90 BWB_GSAC
TPH (>EC12-16) aliphatic 45054.03 BWB_GSAC
TPH (>EC16-21) aliphatic 1586911.64 BWB_GSAC
TPH (>EC21-35) aliphatic 1586911.64 BWB_GSAC
TPH (>EC35-44) aliphatic 1586911.64 BWB_GSAC
TPH (>EC6-7) aromatic (benzene) 43.58 BWB_GSAC
TPH (>EC7-8) aromatic (toluene) 59016.08 BWB_GSAC
TPH (>EC8-10) aromatic 3351.91 BWB_GSAC
TPH (>EC10-12) aromatic 13056.78 BWB_GSAC
TPH (>EC12-16) aromatic 32247.11 BWB_GSAC
TPH (>EC16-21) aromatic 28204.67 BWB_GSAC
TPH (>EC21-35) aromatic 28428.54 BWB_GSAC
TPH (>EC35-44) aromatic 28428.54 BWB_GSAC
Total TPH 500.00 BWB_GSAC
Naphthalene 204.16 BWB_GSAC
Acenaphthylene 84484.45 BWB_GSAC
Acenaphthene 85039.57 BWB_GSAC
Fluorene 63477.55 BWB_GSAC
Phenanthrene 21919.25 BWB_GSAC
Anthracene 524854.95 BWB_GSAC
Fluoranthene 22641.89 BWB_GSAC
Pyrene 54271.58 BWB_GSAC
Benzo(a)anthracene 171.36 BWB_GSAC
Chrysene 354.05 BWB_GSAC
Benzo(b)fluoranthene 45.25 BWB_GSAC
Benzo(k)fluoranthene 1198.49 BWB_GSAC
Benzo(a)pyrene 35.97 BWB_GSAC
Indeno(1,2,3-c,d)pyrene 512.12 BWB_GSAC
Dibenzo(a,h)anthracene 3.60 BWB_GSAC
Benzo(g,hi)perylene 4016.76 BWB_GSAC
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Sample depth
Northing
Strata Type
rsenic
Beryllium
admium

o

M Chromium III
Selenium
anadium

om
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< o0 o o z
Detection Limit | 1 1l 006 020 __ 0.2 1

4 .
640.00 22075.98 12.36 236162. 230.0 34.10 d 0. 1042.26 13000.0
30 42 4 4 4 5 .6 8

6625.16 732811.5
1 7

4 Alluvium 0. 9 0. 3
P02 4 411548|Made Ground 7. 80 0.7 0. 4 27 33 0. 23 45
05 423| 411485|Hummocky Glacial Deposits 1 75 1. 0. 4 25 54 0. 26 3
PO 6| 411538|Hummocky Glacial Deposits 3.4 7 0.4 0. 4 3 7. 0. 22 32
0 395| 411433|Hummocky Glacial Deposits 3. 0 0.5 0. 4 8 1 6. 0. 10 23
P: 345| 411479|Hummocky Glacial Deposits 5 5 0.4 0. 4 7 7. 0. 18 28
281| 411524|Topsoil 100 0 0. 4 4 110 0. 35 74!
P 4. 411408|Topsoil 99 0. 4 9 9 68 0. 32 1
91| 411353|Topsoil 77 0. 0. 4 9 4 68 0. 25 7
P 9 411417|Topsoil 4 55] 0. 0. 4 7 54 0. 6 28 47
44| 411456/Hummocky Glacial Deposits 5 31 0.6 0. 4 7 7.7 0. 5 20 7
P 44| 411400/Hummocky Glacial Deposits 5.7 69 0. 0. 4 20 8.5 0. 1
46| 411320{Hummocky Glacial Deposits 5.7 36 0.4 0. 4 22 10 0. 2
P29 411364 |Hummocky Glacial Deposits 3.4 25 0. 0. 4 14 8.2 6.9 0. 0
0 24| 411301|Made Ground 10 80 0.6 0. 4 19 25 41 0. 9
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44]
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05 3
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P. 0
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P. 0
0
P29 0
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*EQS Standard: Phenol and Benzene annual
average of 300ug/I; Toluene 500pg/! for
Freshwater, 400ug/| for Saltwater; 1,1,1-TCA
1,000ug/!.

Contaminant

Units

Project Name:

Plot J, Kingsway Business Park

Project Numb

MCS2374

Assessment for:

Soil Leachate Assessment

Laboratory: i2

Receptor:

Freshwater

Receptor Water Hardness:

<40 (No Data)

Guideline
Concentration

Detection
Limit

Number of
Samples

No of
Exceedences

100 = Assessment Criteria Exceedance)

50 = M-BAT Bioavailability Assessment Required

TP02
0.55 - 0.65

TPOS
1.5 -1.60

TP13
0.10 - 0.20

TP21
0.10 - 0.20

TP29

0.50 - 0.60

P30
0.35 - 0.45

Arsenic ug/! 1.1 50 EQS Freshwater 6 1.10 1.80 0 1.10 1.10 1.80 1.10 1.10 1.10
Barium mg/| 0.05 700 UK DWS 6 0.00 0.02 0 0.02 0.00 0.01 0.01 0.00 0.02
Beryllium ug/l 0.2 None Available 6 0.20 0.30 0 0.20 0.30 0.20 0.20 0.20 0.30
Cadmium Vel 0.08 0.08 EQS Freshwater 6 0.08 0.08 0 0.08 0.08 0.08 0.08 0.08 0.08
Chromium lIl ug/! 0.4 4.7 EQS Freshwater 6 0.40 1.60 0 0.70 0.40 0.90 0.80 1.60 1.00
2 Copper Vel 0.7 1 EQS Freshwater 6 5.90 37.00 6 13.00 5.90 37.00 31.00] 21.00 18.00
© |Lead Vel 1 12 EQS Freshwater 6 1.20 6.70 5 2.70] 1.20 6.70 3.50 2.70] 3.00
§ Mercury ug/l 0.5 0.07 EQS Freshwater 6 0.50 0.50 6 0.50 0.50 0.50 0.50 0.50 0.50
é Nickel ug/! 0.3 4 EQS Freshwater 6 0.30 2.50 0 0.90 0.30 2.50 1.80 0.80 0.80
T |Selenium ug/l 4 10 UK DWS 6 4.00 4.00 0 4.00 4.00 4.00 4.00 4.00 4.00
Vanadium ug/l 1.7 None Available 6 1.70 3.60 0 1.70 1.70 1.70 3.60 1.70 1.70
Zinc Vel 0.4 10.9 EQS Freshwater 6 3.60 9.70 0 7.10 3.60 7.70 9.70 7.60 5.90
Sulphate mg/| 0.1 400 EQS Freshwater 6 1.70 2.70 0 2.70 1.70 2.10 1.90 2.70 2.50
Boron mg/| 10 2000 EQS Freshwater 6 0.01 0.02 0 0.01 0.01 0.02 0.01 0.01 0.01
pH 6 6.50 7.70 0 7.10 6.80) 6.50 6.50] 6.70 7.70,

8
é Cyanide (total) Ho/l 10 1 EQS Freshwater 6 10.00 10.00 6 10.00 10.00 10.00 10.00 10.00 10.00

s}

<
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*EQS Standard: Phenol and Benzene annual
average of 300pg/I; Toluene 500ug/I for
Freshwater, 400ug/I for Saltwater; 1,1,1-TCA
1,000ug/1.

Project Name:

Plot J, Kingsway Business Park

MCsS2374

Water Assessment

Laboratory: i2

Receptor: Freshwater

LEECRNEIE L T IETT <40 (No Data)

100 = Assessment Criteria Exceedance)

50 = M-BAT Bioavailability Assessment Required

Contaminant De!_ec_ﬁon Guideline‘ Number of No of BHO2 BHO4
Limit Concentration Samples Exceedences
Arsenic ug/l 1 50 EQS Freshwater 6 1.00 1.30 0 1.00 1.00 1.00 1.00! 1.30 1.30!
Barium mg/| 0.05 700 UK DWS 6 0.07 0.26 0 0.26 0.09 0.07 0.11 0.11 0.25
Berylium uo/l 0.2 None Available 6 0.20 0.20 0 0.20 0.20 0.20 0.20 0.20 0.20
Cadmium ug/l 0.08 0.08 EQS Freshwater 6 0.08 0.08 0 0.08 0.08 0.08 0.08 0.08 0.08
Chromium Il ug/l 0.4 4.7 EQS Freshwater 6 0.40 1.10 0 0.70 0.40 0.40 0.40 1.10 0.40
Chromium VI ug/l 5 3.4 EQS Freshwater 6 5.00 5.00 6 5.00 5.00! 5.00 5.00] 5.00 5.00
ﬁ Copper ug/l 0.7 1 EQS Freshwater 6 2.50 10.00 6 2.50 3.00] 6.30 3.30] 10.00 4.50
§ Lead ug/l 1 12 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00! 1.00 1.00!
%‘ Mercury ug/l 0.5 0.07 EQS Freshwater 6 0.50 0.50 6 0.50 0.50 0.50 0.50 0.50 0.50
£ |Nickel ug/l 0.3 4 EQS Freshwater 6 1.40 12.00 4 12.00 7.20] 3.70 1.40 7.20 7.30]
Selenium uo/l 4 10 UK DWS 6 4.00 4.00 0 4.00 4.00! 4.00 4.00! 4.00 4.00!
Vanadium ug/! 1.7 None Available 6 1.70 4.60 0 3.80 1.70! 1.70 4.60] 1.70 1.70!
Zinc ug/l 0.4 10.9 EQS Freshwater 6 3.60 9.50 0 5.50 7.10] 4.80 3.60 9.50 3.70]
Sulphate mg/| 45 400 EQS Freshwater 6 11.50 105.00 0 36.70 12.40 16.90 11.50 13.70 105.00
Boron mg/| 10 2000 EQS Freshwater 6 0.01 0.03 0 0.02 0.03 0.02 0.02 0.01 0.03
pH 6 5.90 6.50 0 6.10 6.50] 6.10 6.00 6.20 5.90!
E Cyanide (total) ug/! 10 1 EQS Freshwater 6 10.00 10.00 6 10.00 10.00 10.00 10.00 10.00 10.00
)
E Phenol* ug/l 10 7.7 EQS Freshwater 6 10.00 10.00 6 10.00 10.00 10.00 10.00 10.00 10.00
Benzene* ug/! 1 10 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
> [Ethylbenzene ug/l 1 300 UK DWS 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
@ (Toluene* ug/! 1 74 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
Xylene ug/! 0 30 EQS Freshwater 6 2.00 2.00 0 2.00 2.00! 2.00 2.00! 2.00 2.00!
Aliphatic C5-Cé ug/l 1 10 UK DWS 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
Aliphatic C6-C8 ug/l 1 10 UK DWS 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
., |Aliphatic C8-C10 ug/l 1 10 UK DWS 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
é Aliphatic C10-C12 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
5 [Aliphatic C12-C16 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
5 Aliphatic C16-C21 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
;; Aliphatic C21-C35 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
£ [Aromatic EC5-EC7 ug/! 1 10 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
% Aromatic EC7-EC8 ug/! 1 74 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
% |Aromatic EC8-EC10 ug/l 1 10 UK DWS 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
% Aromatic EC10-EC12 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
‘é Aromatic EC12-EC16 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
Aromatic EC16-EC21 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
Aromatic EC21-EC35 ug/l 10 10 UK DWS 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
Total TPH (EC5-EC35) ug/l 10 10 EQS Freshwater 6 10.00 10.00 0 10.00 10.00 10.00 10.00 10.00 10.00
Acenaphthene g/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
Acenaphthylene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
2 Anthracene ug/! 0.01 0.1 | EQS Freshwater 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
g Benzo(a)anthracene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
E Benzo(a)pyrene ug/l 0.01 0.00017 | EQS Freshwater 6 0.01 0.01 6 0.01 0.01 0.01 0.01 0.01 0.01
g Benzo(b)fluoranthene g/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
£ |Benzo(k)fluoranthene g/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
2 |Benzo(g.h.i)perylene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
g Chrysene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
g Dibenzo(a,h)anthracene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
£ |Fluoranthene ug/! 0.01 0.0063 | EQS Freshwater 6 0.01 0.01 6 0.01 0.01 0.01 0.01 0.01 0.01
% Fluorene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
—S Indeno(1,2,3-c.d)pyrene g/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
= Naphthalene ug/! 0.01 2 | EQS Freshwater 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
Phenanthrene g/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
Pyrene ug/l 0.01 None Available 6 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01
Benzene ug/! 1 10 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
Ethylbenzene ug/l 1 300 UK DWS 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
Xylene ug/! 0 30 EQS Freshwater 6 2.00 2.00 0 2.00 2.00! 2.00 2.00! 2.00 2.00!
Toluene ug/! 1 74 EQS Freshwater 6 1.00 1.00 0 1.00 1.00 1.00 1.00 1.00 1.00
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UK Water Industry Research (2010) Guidance on the Selection of Water Supply Pipes: Table 3.1 Pipe Selection

Note: concentrations are mg/kg

Barrier pipe
(Polyethylene-
Parameter Group Polv::lglene Polyvir(\:lvgloﬂde Aluminium- Wrapped Steel Wrapped Ductile Iron Copper
Polyethylene (PE-AL-
PE))
Extended VOC Suite by purge

1 and trap or head space and GC-
MS with TIC
la BTEX + MTBE

SVOCs TIC by purge and trap or

2 head space and GC-MS with TIC
|(Aliphatic and aromatic C5-C10)

2e +Phenols

2% +Cresols and chlorinated
phenols

3 Mineral Oil C11-C20

Mineral Oil C21-C40

Corrosive (Conductivity, Redox

and pH)
Specific suite identified as relevant following site investigation
2a Ethers
2b Nitrobenzene
2¢c Ketones
2d Aldehydes

6 Amins
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Appendix 2 — Proposed Masterplan
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Appendix 3 - BWB 2022 Exploratory Hole Location Plan
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Appendix 4 — Exploratory hole Logs



TRIAL PIT LOG

Sheet 1 of 1
LOCATION ID: |Project Name: Plot J2, Kingsway (WBD) 2.20
Project Number: 220810
TP01 Client: Wilson Bowden Developments Pit Dimensions (m) Degrees
Plant: 14 tonne excavator |Start & End Date: 21/06/2022 Stability: Pit unstable below 4m

Ground Level (m AOD):  152.30 Eastings & Northings:  391433E 411548N

Checker:

TF

Hole Terminated at 4.30m bgl.

L L L L B L L L L L L L B L BN L B

Strata In-Situ Tests
Crounaw L?S‘D()m Description Legend (Dmezt;} D(era;h Result
0.20m | Dark brown clayey SAND with high rootlet content
2532[‘)1‘? (Topsoil) 0.20
151.80 Brown gravelly sand with low cobble content. Gravel is subangular to
subrounded, fine to coarse of sandstone, cobbles are subangular of
sandstone
1.00m (Made Ground)
Light brown slightly clayey slightly gravelly SAND. Gravel is subrounded, fine
to medium of sandstone
150.80 |_(HUmmocky Glacial Deposits)
Very soft brown slightly gravelly sandy SILT. Gravel is subangular to r 1.60 (4,4, 5)kPa
subrounded, fine to medium of sandstone L
(Hummocky Glacial Deposits) L
2.80m -
148.00 4.30

Remarks

Side collapse

Groundwater Notes:

Other Remarks:

Reason for Termination:

No groundwater encountered.

Cleared of services, backfilled with arisings

22BWB|

CAF GROUP COIVF




TRIAL PIT LOG Scale: 1:50 Steet 1011

LOCATION ID: |Project Name: Plot J2, Kingsway (WBD) 2.00
Project Number: 220810
TPOZ Client: Wilson Bowden Developments 1.00}  Pit Dimensions (m) Degrees
Plant: 14 tonne excavator |Start & End Date: 21/06/2022 Stability: Pit unstable below 4.00m
Ground Level (m AOD):  151.18 Eastings & Northings:  391463E 411533N Engineer: 0OS Checker: TF
Strata Samples In-Situ Tests
Crounal Backfill L?S‘D()m Description Legend (v | Type |From (m)| To (m) | Type D(er';;h Result
Brown clayey SAND with high rootlet content -
0.40m | (Topsoil) -

Light brown slightly clayey SAND

150.78 0.40
0.50m [ (Made Ground) i

150.28 0.90
Grey clayey sandy GRAVEL with high cobble content. Gravel is subrounded, —

o0.60om ||l fine to coarse of sandstone. Cobbles are subrounded of sandstone
(Made Ground)

149.68 \__0.9m: Membrane visible in pit LSNEN 4 50
Grey slightly gravelly silty SAND with plant material including wood g
fragments. Gravel is subangular to subrounded fine to medium of sandstone.
(Alluvium) L

2.1m-4.2m: Colour change to orange and light brown

2.70m

146.98 Hole Terminated at 4.20m bgl.

Remarks

Reason for Termination:

Side collapse

Groundwater Notes:

Seepage at 4m

Other Remarks:

Cleared of services, backfilled with arisings EE
=z BWB|

CAF GROUP COIVF




TRIAL PIT LOG

Sheet1of 1
LOCATION ID: |Project Name: Plot J2, Kingsway (WBD) 3.20
Project Number: 220810
Pit Dimensions (m
TP03 Client: Wilson Bowden Developments (m) Degrees
Plant: 14 tonne excavator |Start & End Date: 21/06/2022 Stability: Pit unstable below 3.70m
Ground Level (m AOD):  151.39 Eastings & Northings:  391461E 411509N Checker: TF
Strata In-Situ Tests
G[S“S::f: Backfill L?S‘D()m Description Legend (Dmezt;} D(era;h Result
0.20m | Grass over dark brown clayey SAND -
151.19 (Topsoil) 1020
Brown sandy SILT with plant material including wood fragments r
0.80m | (Alluvium) T
150.39 —— - - - [+ 00
Light grey slightly clayey slightly gravelly SAND with low cobble content.
Gravel is subangular to subrounded, fine to medium of sandstone and
mudstone. Cobbles are subangular to subrounded of sandstone
(Hummocky Glacial Deposits)
1.8m-4m: Colour change to orange and light brown
3.00m
w
147.39 4.00

Hole Terminated at 4.00m bgl.

Remarks

Side collapse

Seepage at 3.7m

Other Remarks:

Groundwater Notes:

Reason for Termination:

Cleared of services, backfilled with arisings

22BWB|

CAF GROUP COIVF




TRIAL PIT LOG Scale: 1:50 Steet 1011

LOCATION ID: |Project Name: Plot J2, Kingsway (WBD) 2.00
Project Number: 220810
TP04 Client: Wilson Bowden Developments 1.00}  Pit Dimensions (m) Degrees
Plant: 14 tonne excavator |Start & End Date: 21/06/2022 Stability: Pit stable, slight collapses at 4.7m
Ground Level (m AOD):  155.45 Eastings & Northings:  391376E 411465N Engineer: 0OS Checker: TF
Strata Samples In-Situ Tests
Crounal Backfill L?S‘D()m Description Legend (v | Type |From (m)| To (m) | Type D(er';;h Result

Grass over dark brown slightly clayey SAND with high rootlet content -

0.30m ’
155.15 L_(Topsoil)

Reddish brown slightly clayey SAND with pockets of stiff reddish brown clay
(Hummocky Glacial Deposits)

0.30

1.40m —
153.75 1.70
Light brown slightly clayey SAND
(Hummocky Glacial Deposits) L
3.00m
150.75 1470

Hole Terminated at 4.70m bgl.

L L L I B L L L L L L B LY I

Remarks

Reason for Termination:

Limit of machine reached

Groundwater Notes:

No groundwater encountered.

Other Remarks:

Cleared of services, backfilled with arisings EE
=z BWB|

CAF GROUP COIVF




TRIAL PIT LOG

Hole Terminated at 1.00m bgl.

L L L L L L L L L I L L L L L L L L I L L I L B L L L L LB

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J2, Kingsway (WBD) 2.00
Project Number: 220810
1.00{ Pit Dimensions (m
TP05 Client: Wilson Bowden Developments (m) Degrees
Plant: 14 tonne excavator |Start & End Date: 21/06/2022 Stability: Stable
Ground Level (m AOD):  150.58 Eastings & Northings:  391290E 411468N Engineer: 0OS Checker: TF
Strata Samples In-Situ Tests
G[S“S::f: Backfill L?S‘D()m Description Legend (Dmezt;} Type [From (m)] To (m) | Type D(era;h Result
A 4 0.10m | Dark brown clayey SAND with high rootlet content and organic odour - 0.10
150.48 . P
(Topsoil) 5K T
Soft brown sandy SILT KA
0.90m ; 5L
(Alluvium) ety
X'th"
A 149.58 okt Py

Remarks

Other Remarks:

Groundwater Notes:

Reason for Termination:

Land drain causing rapid water ingress

No groundwater level found due to drainage pipe

Cleared of services. Land drain encountered at 1m depth, backfilled with arisings

22BWB|

CAF GROUP COIVF




TRIAL PIT LOG

Hole Terminated at 3.50m bgl.

Scale: 1:50 Sheet 1 of 1
LOCATION ID: |Project Name: Plot J2, Kingsway (WBD) 2.00
Project Number: 220810
1.00{ Pit Dimensions (m
TP06 Client: Wilson Bowden Developments (m) Degrees
Plant: 14 tonne excavator |Start & End Date: 21/06/2022 Stability: Pit unstable below 3.3m
Ground Level (m AOD):  151.61 Eastings & Northings:  391295E 411390N Engineer: 0OS Checker: TF
Strata Samples In-Situ Tests
Crounal Backfill L?S‘D()m Description Legend (Dmezt;} Type |From (m)| To (m) | Type D(era;h Result
A 4 0.20m | Vegetation over dark brown clayey SAND with high rootlet content -
151.41 ) 0.20
(Topsoil) i
Brown sandy SILT with lenses of black sandy silt with organic odour, r
additional lenses of soft black peat. -
(Alluvium) L
1m: Land drain in pit wall L
3.30m i
2m: Sandstone cobbles appear T
st
148.11 3.50

Remarks

Reason for Termination:

Side collapse

Groundwater Notes:

Seepage

Other Remarks:

Cleared of services. Land drain in trial pit wall at 1m depth, backfilled with arisings

22BWB|

CAF GROUP COIVF




Appendix 5 — Trial Pits Photographs



Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
Site Photographs

Photo 1—TPO1




Project Number: 220810
Project Name: Plot J2 Kingsway Business Park BWB
Site Photographs
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Photo 2: TPO1 Arisings




Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
Site Photographs
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Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
Site Photographs

Photo 2: TP0O2 arisings




Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
Site Photographs

Photo 2: TPO3




Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
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Project Name: Plot J2 Kingsway Business Park
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Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
Site Photographs
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Photo 2: TPOS arisings, with fragment of land drain




Project Number: 220810
Project Name: Plot J2 Kingsway Business Park
Site Photographs

Photo 2: TP06, with land drain visible in pit wall
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lN S lTU working with ‘= BWB Plot J2 Rochdale

SITE INVESTIGATION BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED
Project Plot J2 Rochdale
Project No. 1220329
Client BWB Consulting Ltd
Address Waterfront House, Station Street, Nottingham, NG2 3DQ

Attention: Ms Elizabethe Sakalas
Dear Ms Sakalas,
We have pleasure in providing a digital copy of our report and data in AGS format for the

above project.

We hope that you are satisfied with the performance of our staff, equipment and reporting on
this project. If you should have any queries about any aspect of the works carried out,

please do not hesitate to contact us. We look forward to being of service to you in the future.

Yours faithfully,

In Situ Site Investigation Limited

-

. — %

Darren Ward

Director
Report Issue
Issue Date Prepared Sign Checked Sign Approved Sign
01 27/06/2022 | Chloe Donovan | <=2sta~—| Luisa Dhimitri ;114 Darren Ward L

Report No. 1220329
insitusi.com Letter Date 27/06/2022
Page | 1
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lN S lTU working with ‘= BWB Plot J2 Rochdale

SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

1.0 INTRODUCTION

In Situ Site Investigation Limited (In Situ) was engaged in a geotechnical site investigation at
Plot J2 Rockdale at the request of BWB Consulting. The site investigation consisted of
completing 8 Static Piezocone Penetration Tests (CPTU) to provide information on the soll

conditions and derived geotechnical parameters at:

Plot J2,

James Kearns Avenue,
Kingsway Business Park,
Rochdale

OL16 4NZ

All test locations were provided by the client. A site map is included in the end of Appendix A
of this report (if provided by the client). The tests were stopped when they reached the target
depth as per the client’s technical specifications or for other technical reasons, as detailed in
the Project Summary Table in Appendix A.1 and on each CPTU log included in Appendix B
of this report.

The fieldwork was carried out on 215t June 2022 as per the client’s request.

The work on site and the final factual reporting have been undertaken in accordance with the
international technical standard BS EN ISO 22476-1:2012.

Report No. 1220329
insitusi.com Introduction Date 27/06/2022
Page | 4



lN S ITU working with ‘= BWB Plot J2 Rochdale

SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

2.0 FIELDWORK

2.1 CONE PENETRATION TESTS

The fieldwork activity is summarised in Table 2.1.

Table 2.1 Fieldwork Summary

CPT Operator/s Callum Murray
Date Started 215t June 2022
Date Finished 21t June 2022
In Situ S.l. Project Manager Darren Ward
Main Contractor’s Site Manager Tom Flame

2.1.1 Rig Information
Details of CPTU rig used in this project are shown in Table 2.2. Full data sheet for the rig is

presented in Appendix A.2.

Table 2.2 Rig Summary

Rig Name Rig Description

CPT022 20 Tonne Track Mounted CPT Rig

2.1.2 CPTU Cone
Details of electric CPTU cone (Type TEZ2) used in this project conforming to the
requirements of Application Class 2 of ISO 22476-1:2012, are shown in Table 2.3.

Table 2.3 Cone Summary

Number Cross-section area Filter position

DP10-CFPTxy.60195 10cm? uz

A full datasheet of the cone used is shown in Appendix A.3.

The cone’s measured parameters are shown in Table 2.4.

Table 2.4 Completed Fieldwork Summary

8 CPTU to a maximum depth of 19.97m. Each test measured Cone Resistance, q., Sleeve

Friction, fs, Porewater Pressure in the shoulder position, uz, Inclination in X and Y axes.

Provision of factual report with estimated soil type, derived geotechnical parameters & AGS datafile.

Report No. 1220329
insitusi.com Fieldwork Date 27/06/2022
Page | 5



lN S lTU working with ‘= BWB Plot J2 Rochdale

SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

2.1.3 CPTU Cone Calibration

The cone resistance and sleeve friction are recorded by calibrated load cells in the cone.
The CPTU load cells and pressure transducers are regularly calibrated in line with /SO
22476-1:2012 standard by the cone manufacturer. The cone calibration certificate for the

cone used at this site are presented in Appendix A.4.

2.1.4 CPTU Cone Saturation

The pore water pressure is recorded using a calibrated pressure transducer located in the
piezocone. To ensure pore water pressure measurements are not affected by the presence
of air in the measuring transducer, a de-airing procedure is carried out prior to each test. The

cone and filter are saturated using a glycerine fluid with a viscosity of 10,000CST.

2.1.5 Test Procedure
The tests are carried out in accordance with the International Standard for Electrical Cone
and Piezocone Penetration Test (ISO 22476-1:2012).

The final depths of the tests were determined by either completion to the specified test depth
or when the maximal safe capacity of the equipment was reached. A schedule of the tests
performed is shown in Appendix A.1, which has been compiled from the operators’ daily

progress reports.

The data is transmitted from the digital CPTU through an umbilical cable that runs through
the push rods to the data acquisition system. Results are displayed instantaneously on the

computer logging screen. The results are recorded on the computer hard disc.

The rate of penetration is kept constant at 20 mm/s + 5 mm/s except when penetrating very
dense or hard strata. Before each test is carried out zero values are taken of the cone to
check if it is within calibration. At the end of each test, zero values are taken again to see if
there has been any drift during the test. These values are inspected during the post
processing stage. This is a quality check on the data and the testing procedure. Individual

test zero values are shown on their corresponding test results in Appendix B.

2.1.6 In Situ Pore Pressure (uo)

The in situ or hydrostatic pore pressure is required for the calculation of several derived
parameters included in this report. For this report, the groundwater level is assumed at 0.5m
below ground surface, for calculation purposes. The in situ pore pressure (up) values are

presented on the pore pressure plot, on CPT Log 01, which is included in Appendix B.

Report No. 1220329
insitusi.com Fieldwork Date 27/06/2022
Page | 6
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SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

2.2 POSITIONING

Positioning and surveying of all investigated locations was the responsibility of the client. All

tests coordinates are included in the summary sheet in Appendix A.1.

Report No. 1220329
insitusi.com Fieldwork Date 27/06/2022
Page | 7
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SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

3.0 CONE PENETRATION MEASURED PARAMETERS

All measured parameters of tests carried with the CPTU cone are shown in Appendix B and

all the information about data processing and results are given in sections 3.7, 3.2 and 3.3.

3.1 DATA PROCESSING

The measured parameters, cone end resistance, q., sleeve friction, fs, porewater pressure
measurements with filter in shoulder position, u> and inclination for x and y axis, I, /,, were
recorded for every70 mm of penetration keeping a constant speed of 20 mm/s £ 5 mm/s,

which may slightly change when the cone is penetrating hard strata.

The measured data from the site works is processed and presented using specialised CPT
software. The interpretations on the CPTU results were carried out following the
recommendations of Lunne et al. (1997), Robertson (2015) and BS EN ISO 22476-1:2012.
Measured parameters, mentioned in Sections 3.2 and 3.3, were used to derive all the
geotechnical parameters, which are presented in Chapter 4.0. The soil behaviour type

method used on this report is Robertson et al. (1986), shown in Figure 3.2.

3.1.1 Zero Measurements
Before and after each CPTU test, zero measurements are recorded for each channel of the
cone. The zero measurements are presented on the logs in Appendix B. This is a routine

quality check carried out on site.

3.2 MEASURED PARAMETERS

3.2.1 Cone Resistance (qc)
Cone resistance, q., is measured as the total force acting on the cone, divided by the
projected area of the cone. The results are presented in MPa, on CPT Log 01, in Appendix

B, scale 0-20 MPa with a minor scale printing on the same graph at 0-4 MPa.

3.2.2 Sleeve Friction (fs)

Sleeve friction, fs, is measured as the total frictional force acting on the friction sleeve divided
by its surface area. The results are presented in kPa, on CPT Log 01, in Appendix B, using a
scale of0-500 kPa.

Report No. 1220329
insitusi.com Cone Penetration Measured Parameters Date 27/06/2022
Page | 8



lN S lTU working with ‘= BWB Plot J2 Rochdale

SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

3.2.3 Porewater pressure (uy)

The pore pressure, u», is measured during the test. If the material is free draining and
saturation is maintained it will normally measure hydrostatic pore pressure. In materials that
are not free draining, it will record the total pore pressure (hydrostatic plus any excess pore

pressures generated) created by the cone penetration through this material.

The filter element can be mounted in one of three positions. For all tests carried out in this

project the filter was mounted in the u; position (see Figure 3.1).

[T m— ™
Friction Sleeve Cone
Penetrometer
Uy ——---- |
Up------- Cone
; _______________ _/

Figure 3.1: Diagram showing pore pressure filter locations (after Lunne et al., 1997)

3.2.4 Inclination (I, Iy)

The CPT rig was set up to obtain a thrust direction as near as possible to vertical. The
CPTU cones have inclinometers incorporated to measure the non-verticality of the test. For
test depths less than 15m, significant non-verticality is unusual, provided the initial thrust

direction is vertical.

3.3 ESTIMATED SOIL BEHAVIOUR TYPE

3.3.1 Friction Ratio (Ry)
The friction ratio, Rris the ratio between the sleeve friction and the cone resistance (Lunne et
al., 1997).

Sleeve Friction
Fricton Ratio (Rf) = < () ) x 100

Cone Resistance (q.)

3.3.2 Estimated Soil Behaviour Type (SBT)
The estimation of soil behaviour type, SBT, using measurements of cone resistance and

sleeve friction is based upon the variations of the friction ratio and cone resistance. The
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friction ratio varies depending upon whether the soil is cohesive or granular. The cone
resistance varies depending on the strength and densities of the soil.

The interpretation used in this report is Robertson et al. (1986), which is shown in Figure 3.2.
The results are presented on CPT Log 01, in Appendix B.

0.1 0.1
i 0 1 2 3 R %) 4 5 6 7 8
METHOD: Robertson et al. 1886 qc Rf
I 1 - Sensiive e grained meterial I 4 Sity CLAY lo CLAY I 7 - Siy SAND 10 sancy SILT I 10 - Gravely SAND 1o SAND
bl W2 orpanc maa 5 iy SUTIo ity CLAY He-s |
W3-cuy I & Sty SILT o clapey LT Woe-swo I 12 - SAND (o clayey SAND
TE B '|D-VE
14/01/2019
IINSITU| ... T [™" 141012015
20 | Robertson et al. 1986 g, vs. R, - 01 o
El sE inveSTIGATION Not To Scale |M
TRoEcT =
il

Figure 3.2: Robertson et al., 1986 soil behaviour type chart.

3.3.3 Pore Pressure Ratio (Bg)
Pore pressure ratio, By is the ratio between the measured pore pressure generated during
penetration and the corrected cone resistance minus the total overburden stress.

Pore pressure ratio as defined by Senneset and Janbu (1985) is defined as:

B, = Uz; — U
qdt — Oypo
where
uz is pore pressure measured between the cone and the friction sleeve
Uo is equilibrium pore pressure
Ovo is total overburden stress
qt is cone resistance corrected for unequal end area effects
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3.4 APPLIED CORRECTIONS

3.4.1 Corrected Cone Resistance (qt)
For each penetration test, the measured cone resistance, q;, can be corrected for the
“unequal area effect” due to the influence of the ambient pore water pressure acting on the

cone.

The correction has been applied using the following equation by Lunne et al., 1997:

qr = qc + [uz.(1 — a)]

where
a is the cone area ratio

The cone used on this project has a cone area ratio of 0.79. This value is geometrically

measured.

3.4.2 Depth Correction

All tests in the report have been corrected for depth difference caused by inclination. This
has been calculated using the method described in ISO 22476-1:2012.

To calculate the corrected depth the following formula is used:

l
Z=J-Cinc'dl

0

where
z is penetration depth, in m
/ is penetration length, in m
Cinc is correction factor for the effect of the inclination of the CPTU relative to the

vertical axis.

The equation for calculating the correction factor for the influence of the inclination for a bi-

axial inclinometer is:

1
Ci,. =
e J(1 + tan2B; + tan?p,
where
B1 is the angle between the vertical axis and the projection of the axis of the
CPTU on a vertical plane, in degrees
B2 is the angle between the vertical axis and the projection of the axis of the
CPTU on a vertical plane that is perpendicular to the plane of angle g,, in

degrees
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4.0 GEOTECHNICAL DERIVED PARAMETERS

A number of empirical correlations can be used to derive geotechnical parameters from
CPTU data. This report includes only the parameters which are described in this chapter.
The results of all correlations used to obtain the geotechnical derived parameters are
presented on CPT Log 02 and CPT Log 03 in Appendix B.

Please, note that each empirical correlation is derived for a certain type of soil, and

may not be appropriate for all the soil types encountered on this project.

41 SOIL BEHAVIOUR TYPE INDEX (lc)

The soil behaviour type index, I, was derived by Jefferies and Davies (1991), and was
created to simplify the application of CPTU SBT chart shown in Chapter 3, Figure 3.2. This
approach has been modified for use with the Robertson (1990) normalised CPT soll
classification chart, Figure 4.1. The normalised cone parameters Q; and F; (for definitions
see Appendix A5 Symbol List) can be combined into one Soil Behaviour Type Index, I,
(Lunne et al., 1997).

i 01 2 3 4 567891 2 3 4 5678910“
100 : 1000

1
%.1 2 3 4567891 3 4 5678910

METHOD: Robertson 1980
[ [RrSe—

2

< - ST retures - ciayey 58T o wty CLAY (] 7 - Gty SAMD = SO
[ S———— § SN M SIDEN [ 3.y s D 1 v S0
5 CLAVS - CuaY s sy CLAY He-svos mmsvonmses [l 5 vey e gunes

B3 £

4 ™ 14012018
1IN sSITU e = 1an1r2019

Robertson 1990 Q, vs. F, - 01 o
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Figure 4.1: Robertson 1990 soil behaviour type chart.
The soil behaviour type index, /., can then be defined using Robertson (2010) formula, given

below:
I, = ((3.47 — logQ;)? + (logE. + 1.22)%)05
where
Q is the normalized cone resistance which represents the simple normalization
with a stress exponent (n) of 1.0, which applies well to clay-like soils
Fr is the normalized friction ratio, in %

The boundaries of soil behaviour type are then given in terms of the index, I, presented in
Table 4.1 below.

The soils behaviour type index does not apply to zones 7, 8 and 9. The profiles of /. provide
a simple guide to the continuous variation of soil behaviour type in a given soil profile based
on CPTU results, with a reliability greater than 80% compared with soil samples (Robertson,
2015).

Zone Soil Behaviour Type le
1 Sensitive fine grained N/A
2 Organic Soils — clay >3.6
3 Clays - silty clay to clay 295-3.6
4 Silt mixtures — clayey silt to silty clay 2.60-2.95
5 Sand mixtures — silty sand to sandy silt 205-26
6 Sands — clean sand to silty sand 1.31-2.05
7 Gravelly sand to dense sand <1.31
8 Very stiff sand to clayey sand* N/A
9 Very stiff fine grained * N/A

* Heavily over consolidated or cemented
Table 4.1:Normalized CPTU Soil Behaviour Type (SBT,) Index values, I..(Robertson, 2010)
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4.2 N VALUE OF STANDARD PENETRATION TEST (SPT) (Neo)

The derived N value of SPT, Ngo,is strongly and directly related to the cone resistance, qc.

In this report the Neo value is derived using the following correlations, developed by
Robertson and Wride (1998) and Jefferies and Davies (1998)

1) Robertson & Wride (1998)

dc
N60 - I
[
857 (1-3%)
2) Jefferies and Davies (1993)
dc
N60 - I
. __c
085-(1-3%)
where
de is the cone resistance
Pa is the atmospheric pressure equal to 100 kPa
e is the soil behaviour type index calculated as given in section 4.1

It is suggested that this method provides a better estimation of the N value than the actual
SPT test, due to its poor repeatability. But in fine grained soil with high sensitivity these

methods of estimating Nsp may overestimate it (Jefferies and Davies, 1991).

4.3 RELATIVE DENSITY (D)

Relative density, D,, is an intermediate parameter for coarse grained soils, widely used to
describe sand deposits. All the research on deriving the relative density from CPTU tests
results are carried out for clean predominantly quartz sands. The studies have shown that
CPTU resistance in granular soils is controlled by sand relative density, in situ effective
stresses and compressibility. The more compressible sands tend to give lower penetration

resistance for a given relative density then less compressible sands.

In this report relative density is calculated using the methods suggested by Baldi et al.,
(1986), Jamiolkowski et al., (2001) and Kulhawy and Mayne (1990) as shown in the
equations below:

1) Baldi et al., (1986)
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where

1 -Wehr
D, In <qc—> =100

= C_z Cy - (009)055
o is a consolidation coefficient which is 757 for normally consolidated soils and
181 for over consolidated soils
C2 is a consolidation coefficient which is 2.41 for normally consolidated soils and

2.46 for over consolidated soils

Wehr is a correction coefficient for calcareous soils

2) Jamiolkowski et al., (2001)
0,
D, =100 - [0.268 -In <Qt/—“””> + cl]
Y Gvo/aatm
where

Cq is a compressibility coefficient which is -0.675 for average compressible soils,

<1.0 for high compressible soils and carbonate or calcareous sands and =-2.0

for low compressible soils
Qt is corrected cone resistance
Oam IS the atmospheric pressure

3) Kulhawy and Mayne, (1990)
q 05
D, = cl -100
" [305-¢; - OCRO18- (1.2 + 0.05 - log(t/100))
where

et is the cone resistance corrected for initial vertical effective stress and

atmospheric pressure, calculated by the following formula

dc
Qc1 = 7
0y0 " Oatm

where

Je is the cone resistance in kPa

o’w s the initial vertical effective stress in kPa
C1 is a compressibility coefficient which is -0.91 for low compressible sands, 1.0

for medium compressible sands and 7.09 for high compressible sands
t is time in years
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44 FRICTION ANGLE (¢’)

Friction angle, ¢’, is used to express the shear strength of uncemented, coarse grained soils.
In this report friction angle is derived by the correlations of Mayne and Campanella (2005),
Robertson and Campanella (1983) and Kulhawy and Mayne (1990).

1) Mayne and Campanella, (2005)
@' =29.5°- BJ*21-]0.256 + 0.336 - B, + log Q]

where
Bq is the pore pressure ratio, calculated as in Session 3.3

Q¢ is the normalized cone resistance

2) Robertson and Campanella, (1983)

@' =tan"1( 0.1+ 0.38" log <q—,t>
Ov0

dec is the cone resistance in kPa
O'vo is the initial vertical effective stress in kPa

where

3) Kulhawy and Mayne, (1990)
@' =17.6°+11.0°log(qs1)

where

Q1 is the corrected cone resistance corrected for initial vertical effective stress
and atmospheric pressure, calculated by the following formula
dt

iy = F—F/———
vV Op0 " Oatm

The method suggested by Mayne and Campanella (2005) will not provide reliable results for
heavily over consolidated soils, fissured geomaterials and highly cemented or structures
clays. This approach gives reliable results when pore pressure is positive and varies 0.1
<B4< 1.0. The correlation suggested by Robertson and Campanella (1983) estimates the
peak friction angle for uncemented, unaged, moderately compressible, predominately quartz
sands. For sands of higher compressibility, the method will tend to predict low friction angles.
The method suggested by Kulhawy and Mayne (1990) is an alternate relationship for clean,
rounded, uncemented, quartz sands.
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4.5 FINES CONTENT (FC)
The fines content, FC, in this report is estimated using two different methods, one from
Robertson and Wride (1998) and the other, Suzuki et al. (1998) as presented below:

1) Robertson and Wride (1998)
Ic <1.26:FC =0
1.26 < Ic < 3.5: FC(%) = 1.7513%° — 3.7
35<I:: FC =100%

2) Suzuki et al. (1998)
FC(%) = 2.81%°

where
lc is the soil behaviour type index, calculated as in section 4.1

4.6 UNDRAINED SHEAR STRENGTH (su)
Estimation of undrained shear strength, s,, from CPTU tests using corrected cone resistance

is carried out using the following correlation from Lunne et al. (1981):

— O
Su — (qt vO)
Nyt
where
Nyt is the empirical cone factor, which varies from 70 (6 for very soft sensitive fine

grained soils) to 20. In this report 3 values are considered: 15, 17.5 and 20. Nxtends
to increase with increasing plasticity and decrease with increasing soil sensitivity. It
decreases as B, increases. (Lunne et al., 1997)

oo = total overburden stress.

This report only presents the undrained shear strength data on soils with soil behaviour type

index, I values greater than 2.60.

The value of undrained shear strength, s, to be used in analysis depends on the design
problem. In general, the simple shear in the direction of loading often represents the
average undrained strength. For larger, moderate to high risk projects, where high quality
field and laboratory data may be available, site specific correlations should be developed

based on appropriate and reliable values of s,.
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4.7 SENSITIVITY (St)
The sensitivity, S¢ of clays is defined as the ratio of undisturbed peak undrained shear

strength to totally remoulded undrained shear strength.

In this report S; is calculated using two correlations developed by Schmertmann (1978) and
Mayne (2007).

1) Schmertmann (1978)

Su qct — Oy 1
St = = )
‘ Su(rem) th s

where
Surem) 1S the remoulded undrained shear strength. It can be assumed equal to the
sleeve resistance, fs.

2) Mayne (2007)
_ 0.073 - (q; — gy0)
‘ fs

For relatively sensitive clays, S> 10, the value of fs can be very low and not very accurate,

hence the estimate of sensitivity should be used as a guide only.

4.8 SOIL UNIT WEIGHT (y)
Soil unit weight, y in this report is calculated by using one method for sands, considered
under dry conditions and two methods for clays, considered under saturated conditions.

These relationships are developed by Mayne (2007) and the equations are presented below:
1) Mayne (2007)

Dry unit weight for sands:
Yary = 1.89-log(qs) + 11.82

Saturated unit weight for clays method 1
Ysat = 8.32-log(Vs) — 1.61- log(z)

Saturated unit for clays method 2
Ysat = 2.60 - log(fs) + 15+ G; — 26.5

where
qt1 is the corrected cone resistance corrected for initial vertical effective stress
and atmospheric pressure, calculated by the following formula:
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q:

e1 = —/—

Oyp0 " Oatm
z is the depth
Vs s the shear wave velocity, calculated as Vs = 118.8 - log(f,) + 18.5
Gs is the specific gravity of solids, typically between 2.40 and 2.90
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APPENDIX A1 - Project Summary Sheet

Piezocone Tests Summary Sheet

HOLE ID De::aitla:m) Date of Test Cone Used Test Remarks

CPTO1 9.99 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO02 14.99 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO3 9.99 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO4 9.97 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO5 9.97 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO6 19.97 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO7 9.99 21/06/2022 | DP10-CFPTxy.60195 | Test completed at target depth.
CPTO8 9.20 21/06/2022 | DP10-CFPTxy.60195 | Test refused on total pressure.

Piezocone Tests Coordinates

HOLE ID Eastings Northings Elevation
CPTO1 | 39144452 | 411543.89 152.40
CPTO02 | 391467.27 | 411494.30 151.72
CPTO3 | 391409.56 | 411511.81 154.21
CPTO04 | 391337.53 | 411504.78 154.03
CPTO5 | 391294.34 | 411511.67 151.79
CPTO06 | 391310.52 | 411469.29 153.57
CPTO7 | 391293.94 | 411437.62 151.10
CPTO8 | 391227.32 | 411367.47 156.16
Report No. 1220329
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SITE INVESTIGATION BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED

APPENDIX A2 - CPT Rig Datasheet

_&4

v

20 TONNE CPT TRACK MOUNTED RIGS (CPT012) and (CPT022)

CPT012 (Bob) and CPT022 (Vic) are 20 Tonne tracked crawler rigs. Their relatively high weight serves as a counterweight
to provide the required penetrative force when testing. These machines are ideal for soft, boggy sites where access can
be tricky. Fitted with three levelling jacks, the crawlers can be levelled exactly horizontally assuring stability during
testing. All movements of the rigs are driven hydraulically using a remote control thus allowing 100% accuracy over

positions.

CPT RIG DETAILS
DRIVE SYSTEM TRACKED RIG
TOTAL WEIGHT 20 TONNES
GROUND BEARING 36KPA
PRESSURE
CPT RAM THRUST 20 TONNES
CAPACITY
MAXIMUM 20-40M DEPENDING ON THE GROUND CONDITIONS.
PENETRATION
PERFORMANCE RATES 100-150M OF TESTING A DAY, DEPENDING ON

ACCESS TO POSITIONS.
TYPICAL SITES FOR SOFT, BOGGY SITES.
THIS RIG LOW GROUND BEARING PRESSURE
CPT RIG DIMENSIONS

L ]
TOTAL LENGTH = 5500MM

L I
TOTAL WIDTH = 2400MM

2760MM

TOTAL HEIGHT

Worcestershire
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APPENDIX A3 — Cone Datasheet

WWWEoUD 1 COM

Down to Earth

Manual: Electric CPT Cone P10-CFPTxy and P15CFPTxy (PIEZOCONE)

All cones are temperature compensated and provided with a built-in precision strain-gauge amplifier.

The cone characteristics and available measurement ranges are listed below.

2 Technical Specifications P10CFPTxy P15CFPTxy
Overall length © 254 mm 307 mm
Section area of conical tip : 1,000 mm? 1,500 mm?
Apex angle of conical tip . 60° 60°

Surface of friction sleeve : 15,000 mm? 22,500 mm?
Weight © 1,480 gr 2,250 gr
Power supply : 5 Vde 5 Vde
Analogue signal output : 0-5Vdc 0-5Vvde
Digital signal output . RS-485 RS-485

Screw thread
Connector

Working temperature
Storage temperature

Cone Resistance (q)

Available measuring ranges *)
Accuracy

Maximum allowable load
Cone area factor

. Female GHD-36
. Gold-plated 10 pins

: Otilled°C
© =40 till 85 °C

: 0-100 MPa

. 0.25% of the full scale (FS)

: 150% of the measuring range
071

Local Sleeve Friction (fg) + Cone Resistance (q¢)

Available measuring ranges *)
Accuracy local sleeve friction
Maximum allowable load
Sleeve area ratio

Inclination
Available measuring range
Accuracy

Pore Pressure (p)
Available measuring ranges *)
Accuracy

Temperature (T)
Available measuring ranges

: 0-100 kN

: 0.50% of the full scale (FS)

. 150% of the measuring range
© 1.0

(biaxial)

. 0—25° (biaxial)
©<05°

. 0 -5 MPa (standard)
: 0.5% of the full scale (FS)

: 0-50°C

Female GHD-44
Gold-plated 10 pins

0 till 60 °C
-40 till 85 °C

0—100 MPa

0.25% of the full scale
150% of the range
0.75

0—150 kN

0.50% of the full scale
150% of the range
1.0

0 — 25° (biaxial)
<05°

0 -5 MPa
0.5% of the full scale

0-580°C

Gouda Geo-Equipment B.V. ® www.gouda-geo.com e tel. +31 (0)715 318 475

Information and specifications are subject to changes without prior notice.

page 2
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SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

APPENDIX A4 - Cone Calibration Certificate

Gouda Geo-Equipment B.V.
Satellietbaan 8
2181 MH Hillegom
The Netherlands
wwwoouo  COM
Tel. + 31 (0)715.318.475

Down fo Earth E-mail: info@gouda-geo.com

Certificate of Calibration

Certificate No. CMI 22.06.4686

Instrument
Instrument Type: Electrical Subtraction Cone Calibration Result: Certified
Manufacturer: Gouda Geo-Equipment B.V
Model No.: DP10-CFPTxy Date Calibrated: 9-6-2022
Serial No.: 60195 Next Due Date: 9-12-2022
Cone area factor: 0,71
Used Calibration Procedure: GGECP004, 1IS022476 Location: Hillegom (The Netherlands)
Customer

In Site Site Investigation Ltd.

Calibration Instruments

Instrument Type: CPT Logger Instrument Type: CPT Logger Instrument Type: Load-cell + amplifier

Manufacturer: Gouda Geo Equipment Manufacturer: Gouda Geo Equipment  Manufacturer: Futek

Model No.: A Model No.: A Model No.: LCF500 + IAA100

Serial No.: 3010 Serial No.: 3128 Serial No.: 704380 + 895053

Accuracy: 0.01% + 2 Counts Accuracy: 0.01% + 2 Counts Accuracy: 0.1%

Date Calibrated: 20 December, 2021 Date Calibrated: 20 December, 2021 Date Calibrated: 16 June, 2021

Next Due Date: 20 June, 2022 Next Due Date: 20 June, 2022 Next Due Date: 16 June, 2022

Calibrated By: Manufacturer Calibrated By: Manufacturer Calibrated By: Futek

Traceability: CMI| 21.12.4332 Traceability: CMI 21.12.4333 Traceability: 2106160028
Calibration Conditions

Environmental conditions whilst performing the calibration: Ambient Temperature: 51.1 °C

Relative Humidity: 217 %

Condition of Calibrated Apparatus when Received: Fair

Measurement Parameters

zero value 238 mV zero value 272 mY
Full scale 4006 @ 100 kN Full scale 3979 @ 100 kN

E )

a0 50 v stamar o000

o - T - ) P

F? = 0999970

0 / asm /

am / o L~

0 1 - ot

=
%mm ,/ % //
= / o /
S T e
+
1o £ o /
* // 7 //
o o
P E 3 T T
Forsa kil Force o
Remarks

Data "As Received’ = "As Left" unless otherwise noted. Calibration data for this item was derived from one or more

of the following sources: the Nederlands Meetinstituut (NMI) or other national laboratory, a natural physical constant,
or a ratio technigue. The data is on file at the NMI. This calibration is compliant with Gouda Geo-Equipment's internal
quality system, internal calibration procedure and meets the requirements of standard 1S022476.

The Calibration Interval will vary from customer use and different conditions. All calibrations are verified at a

moment in time; and confirmed within controlled temperature and humidity specified standards. Gouda Geo-Equipment
is not responsible for future calibrations. Improper use of the apparatus (e.g. dropping) may cause loss of calibration.

Calibration performed by: Approved by:
Vincent Vermeer Rogier Tijm
(Engineer) (Senior Engineer)

This report shall not be repreduced or duplicated by any means, exceptin full, without the written approval of Gouda Geo-Equipment B.V.
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SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

APPENDIX A5 — Symbol List

English

a is area ratio of the cone (= A"/Ac)

A is area

Ac is projected area of the cone

An is cross sectional area of load cell or shaft

As is area of friction sleeve

Asp is bottom end area of friction sleeve

Ast is top end area of friction sleeve

Bq is pore pressure parameter (= 2 ~ ”0)/(% —6,0)

Ch is horizontal coefficient of consolidation

Cv is vertical coefficient of consolidation

D is diameter

Dr is relative density (= —“~"—x100%)

e is void ratio

€max IS maximum void ratio

€min IS minimum void ratio

E is Young’s modulus

fs is unit sleeve friction resistance

fi is sleeve friction corrected for pore pressure effects

Fs is total force acting on friction sleeve

Fr is normalized friction ratio (=f5/(qt _ %))

FoS s factor of safety

FC is fines content

g is acceleration due to gravity

Go is initial or maximum shear modulus, shear stiffness

le is soil behavior type index

I is rigidity index (= G/, )

lo is plasticity index

k is coefficient of permeability

kn is coefficient of permeability in horizontal direction

kv is coefficient of permeability in vertical direction

Ko is coefficient of earth pressure at rest (= Ulho/a’vo)

L is length

my is coefficient of volume change

M is constrained deformation modulus

M7.5 is earthquake magnitude of 7.5 Richter scale

N is number of blows of SPT

Neo is SPT energy ratio

Nk is cone factor

Nie is cone factor

Nit is cone factor

Nau is cone factor

Pa is reference stress (= 100 kPa)

Je is measured cone resistance

de is effective cone resistance (= q, — u,)

On is net cone resistance (= q; — o,,0)

Qt is corrected cone resistance (= q. — (1 — a)uy)

Qc is total force acting on the cone

Qi is normalized cone resistance (= 9t ~ "”0/6,170)
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Rs is friction ratio (= (t/4,) x100%o0r alternatively = (7¢/4,) x100%)
Su is undrained shear strength
Sur is remoulded undrained shear strength
St is sensitivity
t is time
ts0 is time for 50% dissipation of excess pore water pressure
Tso is time factor at U = 50 %
u is pore water pressure
Uo is in situ pore pressure
U+ is pore pressure measured on the cone
Uz is pore pressure measured behind the cone
us is pore pressure measured behind sleeve friction
Au is excess pore water pressure
U is normalized excess pore pressure
Vs is shear wave velocity
z is depth
Greek
a is constant
a is cone roughness
B is constant
B1 is the angle between the vertical axis and the projection of the axis of the CPTU on a
vertical plane, in degrees
B2 is the angle between the vertical axis and the projection of the axis of the CPTU on a
vertical plane that is perpendicular to the plane of angle B,, in degrees
Y is unit weight of soll
Yw unit weight of water
A is change
Au is excess pore pressure (=u —u,)
9] is Poisson’s ratio
p is density
0] is state parameter
0,0 is normal stress (total, effective)
On, On’ is horizontal stress (total, effective)
Oy, 0’ is horizontal stress (total, effective)
Ov0,0v0’ is overburden stress (total, effective)
Tav is average cyclic shear stress
Tey is cyclic shear stress
¢ is effective friction angle
Report No. 1220329
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SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

APPENDIX A6 —Abbreviations

ASTM American Society for Testing and Materials
CPTU Cone Penetration Test with Pore Pressure Measurement (Piezocone Test)
CRR Cyclic Resistance Ratio

CSR Cyclic Stress Ratio

GWT Ground Water Table

NC Normally Consolidated

OC  Over consolidated

OCR Over consolidation Ratio

PL Limit Pressure

SDMT Seismic Dilatometer Marchetti

SPT Standard Penetration Test

TC Technical Committee
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SITE INVESTIGATION BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED

APPENDIX A7 - Glossary

CPT
Cone Penetration Test.

Cone
The part of the cone penetrometer on which the end bearing is developed.

Cone Penetrometer
The assembly containing the cone, friction sleeve, any other sensors and measuring
systems, as well as the connections to the push-rods.

Cone resistance, q.
The total force acting on the cone, Q., divided by the projected area of the cone, Ac. q. =

QC/AC

Corrected cone resistance, q:
The cone resistance, q. corrected for pore water pressure effects.

Corrected sleeve friction, f;
The sleeve friction corrected for pore water pressure effects on the ends of the friction
sleeve.

Data acquisition system
The system used to measure and record the measurements made by the cone
penetrometer.

Dissipation Test
A test when the decay of the pore water pressure is monitored during a pause in penetration.

Filter element
The porous element inserted into the cone penetrometer to allow transmission of the pore
water pressure to the pore pressure sensor, while maintaining the correct profile of the cone
penetrometer.

Friction ratio, Ry
The ratio, expressed as a percentage of the sleeve friction, fs, to the cone resistance, qc,
both measured at the same depth.

Friction reducer
A local enlargement on the push-rod surface, placed at a distance above the cone
penetrometer, and provided to reduce the friction on the push-rods.

Friction sleeve
The section of the cone penetrometer upon which the sleeve friction is measured.

Normalized cone resistance, Q. or Q:
The cone resistance expressed in a non-dimensional form and taking account of stress

changes in situ, QC=(qC_“V°)/J, s or when the corrected cone resistance is usedg, =
4

(@ = ”vO)/J, .Where 0., and o' are the total and effective vertical stress respectively.
v0

Net cone resistance, gn
The corrected cone resistance minus the vertical total stress. q, = q; — 6,

Normalized friction ratio, F;,
The sleeve friction normalized by the net cone resistance.
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Piezocone
A cone penetrometer containing a pore pressure sensor.

Pore pressure, u

The pore pressure generated during penetration and measured by a pore pressure sensor,
us when measured on the cone, u2 when measured just behind the cone and us when
measured just behind the friction sleeve.

Pore pressure ratio, B,
The net pore pressure normalized with respect to the net cone resistance.

Push-rods
The thick-walled tubes or rods used for advancing the cone penetrometer.

Rig machine
The equipment which pushes the cone penetrometer and rods into the ground.

Sleeve friction, fs
The total frictional force acting on the friction sleeve, Fs, divided by its surface area, As. f, =

F
S/As
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APPENDIX A8 — Soils Description Tables

GRANULAR SOILS (Sands and Gravels)

Description Relative DensityD;, (%) SPT N value, Nspr
Very Loose 0-15 0-4
Loose 15-35 4-10
Medium Dense 35-65 10 - 30
Dense 65 -85 30 - 50
Very Dense >85 >50

COHESIVE SOILS (Clays and Silts)

Term based on measurement | Undrained Shear Strength Classification, s, (kPa)
Extremely low <10
Very low 10 - 20
Low 20 -40
Medium 40 -75
High 75-150
Very high 150 - 300
Extremely high >300

insitusi.com
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‘~BWB

CPT LOG 01

PointID

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO1
CLIENT : BWB Consulting EASTING © 391444521 m Remark: SHEET  : 1 OF 2
NORTHING 1 411543.888 m Test completed at target depth. STATUS : Final
PROJECT : Plot J2 Rochdal
. Flo ochaale ELEVATION : 152.397 m OD TEST DATE : 21/06/2022
LOCATION Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 Fricti . o In Situ Pore Pressure, u, (kPa) ) 2
| | ) riction Ratio, R; (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: =
—_ T T T Robertson et al. 1986 i:Rf Q2 Material Description
£ é 0 05 1 15====2 Porewater Pressure, u, (kPa) — 1 — 2 © - q -é
£ |8 Sleeve Friction Resistance, f, (kPa) —_— 5]
7] -
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 1.4
iR I I I I I I VI I I I Medium dense SAND to silty SAND (8)
Tis \ \ \ \ \ \ v L [T \ \ !
T \ \ \ \ \ L L \ ! ! s
€ I —— = — — — [ — — RN SN N N — — - Medium strength silty CLAY to CLAY (4)
; \ |erms L A \ __ =
T \ _——_————— —— \ \ Iyl \ \ \ Il
T | ] | | Iy | | | |x 160
-+ \ \ \ \ I \ \ \ Dense SAND (9)
4 === ———— e e e | | o 1 e i A B B 200
4 ﬁ - High strenth silty CLAY to CLAY (4)
To1so \ I | \ \ \ il I
T ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ ‘ Medium dense SAND to silty SAND (8)
3 T | | | | | |L | | | | with layers of clay
1 s L A e ——
4 \ \ \ \ \ I \ \ \
T149 \ \ \ \ \ N \ \ \
1 \ \ \ \ \ IR \ \ \
P E I S [ N WS O | I B
T \ \ \ o \ \ \
4 148
4 \ \ \ \ N \ \ \
- \ \ \ \ 1 \ \ \
ST = e e e H 1 Mty I i i Bt
4147 | | | | I | | |
T \ \ \ \ (1 \ \ \
6~ |l T S ) IR G I S L,L,i,JJL,L,,,,H,,J,,J,,
3 \ \ \ e \ \ \
1146 \ \ \ | \ \ \
- \ \ \ \ ot \ \ \
— . o —— | (SN T — RN U U T | N . High strength to very high strength sandy
7 | ‘ ‘ =+ — # + ‘ ‘ |» ‘ = X SILT to clayey SILT (6) with layers of
T s \ \ I IR T \ <
-+ \ \ \ | \ \ \ “
7.80
8- | 7} 77777 } 77777777 }777}7i,7}7{}77}7 ,,77} } 77}777}77 | X High strength silty CLAY to CLAY (4)
144 | | L TR | [Jeso
T | | | | I | 1} | | — High strength CLAY (3)
oI L g = e x == b (RN N I N N AN [ N P ]
T \ \ \ e 1} \ \ =
4143 —
T \ \ I e I \ g
T \ I 1o | R \ I
CONE ID . DP10-CFPTxy.601959TEST TYPE : CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 IAPPLICATION CLASS 2 Transducer Pre Post Difference _ Sensitive fi i ; R ' R unaw:
CONE MODEL . Subtraction Ay . CPT 012- Bob Tip (MPa) 0.0578 0.0825 -0.0248 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.00784 0.00745 0.0004 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00976  0.0103 -0.0005 M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained .“““ Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  0.0530 0.130 -0.0768 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°) -2.84 -2.83 -0.0058




IN SITU

‘~BWB

CPT LOG 01

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO1
CLIENT - BWB Consu|ting EASTING 1 391444.521 m Remark: SHEET 2 OF 2
. NORTHING 1 411543.888 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION : 152.397 m OD TEST DATE : 21/06/2022
LOCATION . Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
o . In Situ Pore Pressure, u, (kPa) ) 2
R 0 ? 1}0 1}5 20 Friction Ratio, R (%) — — Pore Pressure Ratio, B, o bs°ri1' BEh?ViFlﬁrggépej . ; Material Description
18 |° 05 1 1o====2 Porewater Pressure, u, (kPa) | —— 1 —— 2 obertson et al. ac 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
3 |mE|o 100 200 300 5000 2 4 6 8300 0 300 600 900[-5 0 5 10 15/-06 -0.1 04 09 14| 1234567 8 91011
1 Termhinated at 9.99 \ \ \ \ \ \ \ T T \ \ FTT T T T T T TTTI
142 Targdet depth \ \ \ \ \ \ \ \ [ I \ \ e
T \ \ \ \ \ \ \ \ \ [ I \ \ e
"+ - - - P e e e A e
- \ \ \ \ \ \ \ \ \ [ I \ \ e
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CONE ID . DP10-CFPTxy.60199TEST TYPE . TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS 2 Transducer Pre Post Difference . 1 - Sensitive fine grained material D 5- Clayey SILT to silty CLAY |:| 9- SAND -Y—Groundwater
CONE MODEL : Subtraction RIG : CPT012-Bob Tip (MPa) 0.0578 0.0825 -0.0248 Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.00784 0.00745 0.0004 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00976  0.0103 -0.0005 5oy [ 7- sity saND to sandy ILT [ 11- verysif ine rained ..,|||| Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  0.0530 0.130 -0.0768 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
FIl TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes |Inclinometer 2 (°) -2.84 -2.83 -0.0058
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CPT LOG 02

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO1
CL|ENT : BWB Consu|ting EASTING 0 391444521 m Remark: SHEET 1 OF 2
NORTHING 1 411543.888 m Test completed at target depth. STATUS : Final
PROJECT : Plot J2 Rochdale
. ELEVATION 1 152.397 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
0 ? 19 1‘5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr _— ; ?c(tf), g I‘;Vrlde 9933 e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) S
— 2. Jeff. i o
B s 0 0.‘5 -‘1 1.‘5 _————) —_—3 Ribertst)?\w;(]sﬂ e 3. Kulha! ne (1990 ——— 3. Kulhawy & Mayne (1990) -g
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
3 -
o |wEfo 100 200 300 500(0 1 4 510 5 25 50 75 100
+ ! - - T ‘ s 1o ] . = -
T \ \ \ 5|8 8 % \ g ¢ i -
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. . CPTU ZERO VALUES GRANULAR SOILS (Sands & Gravels) Robert: t al. 1986 Z 7-10 and Zone 12
gg:g :\EI)ODEL . gle’gt(r);S{T;Txy.Gows ;E’ISDII-I(;TAE’FIIEON CLASS - ;Ez Transducer Pre Post Difference [ Description ssﬂnuex(, |can ;escnp(i:)anve o) s?:ri VZS: Nes: Descrlpf\’;es Realarl‘we Deor:teyDr(%) _y_Groundwater
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0578 0.0825 -0.0248 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO X 0.74 OPERATOR . oM Sleeve (kPa) 0.00784 0.00745 0.0004 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION X u'2 FRICTION REDUCER . None u2 (kPa) 0.00976 0.0103 -0.0005 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE X HDPE WEATHER . Sunny & Hot Inclinometer 1 (°)  0.0530 0.130 -0.0768 Sands 1.31-2.05 Dense 30-50 Dense 65-85 P
' . Y Inclinometer 2 (°) -2.84 -2.83 -0.0058 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU ™BWB crr L0

SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO1
CLIENT : BWB Consulting EASTING : 391444521 m Remark: SHEET 2 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411543.888 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 152.397 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
0 ? 19 1‘5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr _— ; ?c(tf), g I\;vme 9933 e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) %
E 5 0 0.‘5 “1 1.‘5 —_— T Robortson 2012 = 3 Kulhawy & Mayne (1990 —— 3. Kulhawy & Mayne (1990) s
% g . Sleeve Friction Resistance, f, (kPa) 8
o |w&fo 100 200 300 500|0 1 2 3 4 5/0 5 10 15 20 25 30 35 40 45 50[0 25 50 75 100{0 20 40 60 80
4 Termhinated at 9.99 \ o T, T T T = T T 1T 1T T T 11 B \ \ \ \ . \ I I
142 Tardet depth \ \ 5 2 12131 3| 2 [ e g1 & | k I 5 | § \ \ \
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTUZEROVALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL - Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) =z
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0578 0.0825 -0.0248 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR i oM Sleeve (kPa) 0.00784 0.00745 0.0004 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
L . 2 (kPa) 0.00976 0.0103 -0.0005 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 P
FILTER POSITION 2 FRICTION REDUCER : None e o all| Dissipation Test
FILTER TYPE - HDPE WEATHER . Sunny & Hot Inclinometer 1 (°)  0.0530 0.130 -0.0768 Sands 1.31-2.05 Dense 30-50 Dense 65-85 p
. . Y Inclinometer 2 (°) -2.84 -2.83 -0.0058 Gravelly sand <131 ery Dense >50 ery Dense >85




l N S lTU ‘= BWB __ CPTLOG 03

SITE INVESTIGATION  Working with:BeTe SoLTons, INTEWIGENTLY ENGINEERED CPTO1
CLIENT : BWB Consulting EASTING © 391444.521 m Remark: SHEET ~ :1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411543.888 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 152.397 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 5 19 15 20— 1 rawes = LB. S, = (- @,,)/N,, where N, = 20 —— 1. Schmertmann78; R&L86 1. Meyne (2007) -Dry umwe'gl;’:':Sands S
= | T T T i i s otay BE. 5, = (¢~ @,,)/N,, where N, = 17.5 —— 1. Mayne (2007) -Saturated unit weight 1 for Clays 2
E|S 0 0.5 1 15 === =—=2 g k ——— 2. Mayne (2007) -Saturated unit weight 2 for Clays S
ﬁ S Sleeve Friction Resistance, f; (kPa) 5]
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CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer prSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) Term based on measurement su (kPa) - Level
. 2 . Tip (MPa) 0.0578 0.0825 -0.0248 . Vv
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.00784 0.00745 0.0004 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0100976 0'0103 _6 0005 Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None - o . . ’ Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1(*) 00530 0.130 -0.0768 Extremely high strength >300
. . Inclinometer2 (°) -2.84 -2.83 -0.0058




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO1
CLlENT : BWB Consu|ting EASTING 0 391444521 m Remark: SHEET 12 OF 2
i NORTHING 1 411543.888 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION © 152.397 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 ? 1}0 1}5 20— 1 rawes oI g e N =20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) Dry it we'gl;’:':s'ands 2
Els |0 05 1 1.5 — = — —2| 7 % Boulanger and ldriss (2014) T S N (3007) Satiraed umi weht 2 for Claye 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE 0 100 200 300 5000 25 50 75 100(0 100 200 3000 12.5 25 37.5 50|8 12 16 20 24
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CONE ID . DP10—CFPTxy.60195 TEST TYPE . TE2 Transducer F.r(e:PTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL © Subtraction APPLICATION CLASS : 2 Tip (MPa) 0.0578 0.0825 20,0248 Term based on measurement  su (kPa) | Term based on measurement su (kPa) | ovel
CONE AREA : 10cm RIG : CPT012-Bob Sleeve (kPa) 0.00784 0.00745 0.0004 Extremely low strength <10 Mgdlum strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0.00976 0.0103 -0.0005 Very low strength 10-20 High s?rength 75-150 L
FILTER POSITION tu2 FRICTION REDUCER : None Inclinometer 1 (%) 0.0530 0.130 20,0768 Low strength 20-40 Very high strength 150-300 --III|| Dissipation Test
FILTER TYPE : HDPE WEATHER : Sunny & Hot Indli 2y o84 583 -0.0058 Extremely high strength >300
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IN SITU

‘~BWB

CPT LOG 01

PointID
S |TE INVEST' GATl DN Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO02
CLIENT : BWB Consulting EASTING © 391467.267 m Remark: SHEET 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411494.304 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 151.719m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 o . In Situ Pore Pressure, u, (kPa) ) 2
Friction Ratio, R (%) — — Pore Pressure Ratio, B i i . a
} } } a Soil Behaviour Type: o Material Description
g _5 0 0.5 1 1.5 == ——2 Porewater Pressure, u, (kPa) —_1 — 2 Robertson et al. 1986 gc Rf .'g ?
'%_ g . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 300 500 -300 0 300 600 900(-5 O 5 10 15
i — —— J I I T I R E Low strength to medium strength silty
] J | | I | | {—] CLAY to CLAY (4)
] ol B [ 1 xd
1 I Y R IR N ) A TR ot KL
. 4 | | [ | [ X 140 Jeryhigh strength sandy SILT to clayey
] oo (O I s e
- ‘ | | | F | | | y Very dense SAND (9)
2] I I I N 1 N |
. i‘ } T T } | "7 ; Medium dense SAND to silty SAND (8)
| \ \ [ [1]
7 \ \ \ [ L]
. I B . I BREE
i \ \ \ [ \ \ \ [1]
b \ \ \ [ \ \ \ [1]
i \ \ \ [ \ \ \ L
4— -+ %+t -———4——- I
1 \ \ [ \ \ \ [1]
7 | | | | | | | | ] Medium strength to high strength silty
: j\ L b o 1 CLATIOCAT @
5] R . B I R T
4 \ \ | I \ \ \ [1]
: | | | [ | | 13 | | [ very high strength CLAY (3) with a layer
6] ,,L,,L,L,f,JLL,L,,,J,’L,J,,J,, Ll of sand
R \ \ \ | I Il \ \ [1]
7 \ \ \ | I \ \ [1]
i \ \ \ [ I \ \ [1]
7 Y+t 4t 1T 1At =
i \ \ \ [ \ \ \ L
E \ \ \ o I \ \ [1]
1 | \ \ (| \ | \ [ 1]
8.4/ ———"9¢T " " "(@—-- Y — — 4\ — | —_—— — % —— — 7 — -+t "+t —
i \ [ o \ \ \
b < \ \ [ \ \ \
i \ \ [ \ \ \
9 774[,77\7747774 +
] ‘ ‘ ! ‘ ‘ ‘ ‘ ‘ Very high strength locally high strength
_ k \ \ M [ \ \ silty CLAY to CLAY (4)
R \ \ [ S \ \ \
CONE ID . DP10-CFPTxy.601959TEST TYPE = CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS 12 Transducer Pre Post Difference _ Sensitive fine grai ) . ’ ) unaw
CONE MODEL . Subtraction Ay . CPT 012- Bob Tip (MPa) 0.0908 0.0578 0,033 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 106m? OPERATOR oM Sleeve (kPa) 0.00829 0.0103 -0.0021 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00984 0.00244 0.0074 . 3-CLAY . 7 - Silty SAND to sandy SILT . 11 - Very stiff fine grained "||||| Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  0.0123 0.0929 -0.0806 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND Issipatl
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°) -1.78 -1.81 0.0363




IN SITU

‘~BWB

CPT LOG 01

PointID

SITE INVESTIGATION  Working with:BeTe SoLTons, INTEWIGENTLY ENGINEERED CPT02
CLIENT : BWB Consulting EASTING : 391467.267 m Remark: SHEET  :2 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411494.304 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 151.719m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 o . In Situ Pore Pressure, u, (kPa) . 2
! | ) Friction Ratio, R (%) — — Pore Pressure Ratio, B, Soil Behaviour Type: a
—_ T T T Robertson et al. 1986 i:Rf L Material Description
E é 0 0.5 1 15 ==—===2 Porewater Pressure, u, (kPa) —_—1 — 2 © ’ 4 'é
'%_ % . Sleeve Friction Resistance, f, (kPa) 5]
7] -
a wE 0 600 900|-5 10 15]-0.6 -0.1 0.4 0.9 10 11
& | x| Very high strength locally high strength
4 — silty CLAY to CLAY (4) (continued)
1141 ]
1M I I
1 1 X
—140 1 X
12— - I
1 | x|
1139 iy
TE ) p
T 1 X
1138 -
14— I | x|
137 £
. [C_]14.99
+ Terminated at 14.99
i Tardet depth
1136 ‘
6 ———— L
€ \
7 \
135 \
7 - B
T |
1134 }
18 ———— ————
- \
1133 \
19 +———— -
1 \
T |
1132 |
CONE ID . DP10-CFPTxy.60199TEST TYPE . TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf G dwat
CALIBRATION DATE : 31/05/2021 IAPPLICATION CLASS 12 Transducer Pre Post Difference _ Sensitive fi i ) . ; ) roundwater
CONE MODEL . Subtraction Ay . CPT 012- Bob Tip (MPa) 0.0908 0.0578 0,033 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.00829 0.0103 -0.0021 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00984  0.00244  0.0074 M s-cay [ 7 - sity SAND to sandy SILT [ 11- Verysiiff fine grained .“““ Dissination Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  0.0123 0.0929 -0.0806 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer2 (°) -1.78 -1.81 0.0363




IN SITU ™BWB crr L0

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED CPTO02
CLIENT : BWB Consu|ting EASTING 1 391467.267 m Remark: SHEET 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411494.304 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 151.719m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
0 ? 19 1‘5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr _— ; ?c(tf), g I‘;Vrlde 9933 e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) — 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) S
— 2. Jeff. i o
€ |s 0 0.‘5 -‘1 1.‘5 _————) 3 Roberlson 2012 = 3. Kulhawy & Mayne (1990 —— 3. Kulhawy & Mayne (1990) g
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
3 -
o |wEfo 100 200 300 500/0 1 2 3 4 5 0 25 50 75 100
T - = . - T T T T,
€ | == \ 5 212 \ 2 & g 3 I 5 | &
1151 = E | 212 ‘ S § £ ‘ I 3
N — < = @ < - 2 =
. el e ] S Log B S R R R R
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CONE ID  DP10-CFPTxy.60195 | TESTTYPE . TE2 Tean ) F’rCF'TU ZERS VALUES Differen GRIANULAR SOLLS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL - Subtraction APPLICATION CLASS : 2 ansduce e ost erence Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) z
: > : Tip (MPa) 0.0908 0.0578 0.033 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA : 10cm RIG : CPT012-Bob
CONE AREA RATIO . 0.74 OPERATOR . oM Slgee;: (kPa) gggggg 88;234 E)Oo%(;? Silt mixtures 260-2.95 Loose 4-10 Loose 15-35
FLTERPOSITION  : u2 FRICTION REDUCER - None incinometer { () 00123 00029 00806 |swse . tsizes | oem . som e e ] Dissipation Test
FILTER TYPE : HDPE WEATHER : Sunny & Hot ) o : : ands 2 onse . Dense %8
Inclinometer2 (°) -1.78 -1.81 0.0363 Gravelly sand <131 ‘ery Dense >50 ery Dense >85




IN SITU

‘~BWB

CPT LOG 02

PointID
i ith:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED
orking with: CPT02
CLIENT : BWB Consulting EASTING : 391467.267 m Remark: SHEET 2 OF 2
NORTHING 1 411494.304 m Test completed at target depth. STATUS : Final
PROJECT : Plot J2 Rochdale
. ELEVATION : 151.719 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
0 ? 19 1‘5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr _— ; ?c(tf), g I‘;Vrlde 9933 e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) — 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) S
— T T T —— 2. Jeff. & Davies o
E|s 0 05 1 15 == ———) —— 3. Robertson 2012 = 3. Kulha ne (1990 —— 3. Kulhawy & Mayne (1990) £
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTUZEROVALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL - Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) =z unaw:
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0908 0.0578 0.033 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR i oM Sleeve (kPa) 0.00829 0.0103 -0.0021 Silt mixtures 260-2.95 Loose 4-10 Loose 15-35
L . u2 (kPa) 0.00984 0.00244 0.0074 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-66 Al Dissinat
E:t¥g§ $$§éTION . l}ﬁDPE CVREI(;-H_?SRREDUCER . gz:sy & Hot Inclinometer 1 (°)  0.0123 0.0929 -0.0806 Sands 1.31-2.05 Dense 30-50 Dense 65-85 I““ Dissipation Test
. . Inclinometer2 (°) -1.78 -1.81 0.0363 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION  Working with:BeTe SoLTons, INTEWIGENTLY ENGINEERED CPT02
CLIENT : BWB Consulting EASTING : 391467.267 m Remark: SHEET ~ :1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411494.304 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 151.719m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 5 10 15 20 R o =0 ) Veu S
— } } } 5 S ——BEs = @,i:vh‘)[ﬁw here “n =175 1 Sehmertmann7é; RELEG —— 1. Mayne (2007) -Dry unit weight for Sancs °
gls |o 05 i 115 == g 5 B i 010 T £
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
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. . CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11
CONE ID : DP10-CFPTxy.60195 | TESTTYPE - TE2 Transducer bro Post Difference (Clay: ) Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Tip (MPa) 0.0908 0.0578 0.033 Term based on measurement  su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 10cm? RIG : CPT012 - Bob Sleeve (kPa) 0.00829 0.0103 -0.0021 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0100984 0'00244 0 6074 Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None Inciinometer 1 () 00123 0.0929 -0.0806 Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Sunny & Hot Indli 2 () _1‘ 78 _1‘ 81 0 6363 Extremely high strength >300




IN SITU

‘~BWB

CPT LOG 03

PointID

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO02
CLIENT : BWB Consulting EASTING © 391467.267 m Remark: SHEET  :2 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411494.304 m Test completed at target depth. STATUS Final
. Flo ochaale ELEVATION : 151.719m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1ISO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .
0 5 10 15 20| — i . . _ ' ¥ ou S
. - - - 1 Raw e ——BE < - (‘q,i:w‘)/ﬁw here “n -17s 1 Sehmertmann7é; RELEG —— 1. Mayne (2007) -Dry unit weight for Sancs °
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CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) | Term based on measurement su (kPa) ~ Level
. 2 . Tip (MPa) 0.0908 0.0578 0.033 .
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.00829 0.0103 -0.0021 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0100984 0'00244 0 6074 Very low strength 10-20 High strength 75-150
FILTER POSITION ) FRICTION REDUCER : None \ oo : : Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER s Inclinometer 1 (°)  0.0123 0.0929 -0.0806 N
: : Sunny & Hot Indli 2y 178 181 00363 Extremely high strength >300
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IN SITU

‘~BWB

CPT LOG 01

PointID
S |TE I N V E ST' GATI D N Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO03
CLIENT : BWB Consulting EASTING © 391409.562 m Remark: SHEET 1 OF 2
i NORTHING 1 411511.807 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION : 154210 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 o . In Situ Pore Pressure, u, (kPa) ) 2
| | ) Friction Ratio, R; (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: =
—_ T T T Robertson et al. 1986 i:Rf Q2 Material Description
B é 0 0.5 1 15 == == =—=2 Porewater Pressure, u, (kPa) _—1 — 2 ' a -é
'%_ % . Sleeve Friction Resistance, f, (kPa) — 5]
7] -
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 14/ 1 2 3 4 56 7 8 9 1011
1154 [l _’—+————J—~_.___ I I I J I I T I I I I —— FT T T . X High strength becoming very high
41 | | | R | | Rva IJ | | [y | | | | P e strength sandy SILT to clayey SILT (6)
T \ \ \ 7 \ \ - \ \ I R \ \ \ [ I
+ ‘ | ) ‘ “Jog0
R S I s S B B S I SR TV
+153 \ \ \ : \ \ 1\\ \ \ \ \ S B
T \ \ Q \ \ \ '\ \ \ \ \ [ P Y
4 | | ) | | | | | | | | | [ X \S/IeLr¥ hégh gttr:elngth sa?dy SdILT to clayey
2__ 152,777 i —— - ———+— ,7(?,7‘7,,77‘,,77‘774'77 = H X (6) with layers of san
i \ \ \ \ T \ \ \ I N
1 \ L N \ \ \ L M
3— I 77}7777 } 77777 } ***** — ] ff}fff}fi74,}f|+f} fffff }, ff}fff}ff }7}7 -] Medium dense SAND to silty SAND (8)
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4 | | | | | | | | | | | | [ \S/rLr}Il' l;ég;h strength sandy SILT to clayey
5— - | — — — — —— 1 — — 1 — 1 — 0t — ] — —— e
T-149 | } } } T T‘ T T } } } T ‘ T "7 ; Medium dense SAND to silty SAND (8)
T \ \ \ \ \ . \ \ \ P
P I R R e N \ I IS A A (N I N I I O D L
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I S A Y T IR ,‘%L,L,,,,L,J,,J,, [N Dense SAND (9)
T oras \ \ T r \ \ \ N
- ! ! ! ! Ly ! ! ! I
T I b \ \ \ L es
9 L = I —— [l N S S R ,LJ,f\f I Y R I T o Very high strength sandy SILT to clayey
1145 \ \ I |, I [ \ L X':gso SLT®
B —— | — X
T ! ! ! ! ! ‘ | ! ! ! ! ! |— . U Medium dense SAND to silty SAND (8)
I | I | o e
CONE ID : DP10-CFPTxy.60195TEST TYPE : TE2 . g b CPTU ZERS VltALUES it METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 IAPPLICATION CLASS 12 ransducer re oS ifference _ Sensitive fi i ; R ' R
CONE MODEL . Subtraction Ay . CPT 012- Bob Tip (MPa) 0.0718 0.0578 0014 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 106m? OPERATOR oM Sleeve (kPa) 0.0107 0.00740 0.0033 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0102 0.00988  0.0003 M s-cay [ 7 - sity SAND to sandy SILT [ 11- Verysiiff fine grained .“““ Dissination Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -0.788 -0.876 0.0874 I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND P
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°) -4.00 -3.91 -0.0885




IN SITU

‘~BWB

CPT LOG 01

PointID
S |TE I NV EST' GATl D N Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO03
CLIENT : BWB Consulting EASTING © 391409.562 m Remark: SHEET  :2 OF 2
. NORTHING 1 411511.807 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 154.210 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) In Situ Pore P - Inclination (°) >
_ 0 ? 1}0 1}5 20 Friction Ratio, R (%) n Situ Pore Pressre, u, (kPa) — — Pore Pressure Ratio, B, Soil Behaviour Type: 2 Material Description
£ é 0 0.5 1 15—=—=—==2 Porewater Pressure, u, (kPa) _1 — 2 Robertson et al. 1986 qe Rf 'é
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 14/ 1 2 3 4 56 7 8 9 1011
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CONE ID : DP10-CFPTxy.60195TEST TYPE : TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS 2 Transducer Pre Post Difference [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano -Y—Groundwater
CONE MODEL : Subtraction RIG : CPT 012 - Bob Tip (MPa) 0.0718 0.0578 0.014 Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.0107 0.00740 0.0033 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0102 0.00988  0.0003 M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained .“““ Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -0.788 -0.876 0.0874 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
EIl TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes |Inclinometer 2 (°) -4.00 -3.91 -0.0885




IN SITU ™BWB cPrLo00

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO3
CLIENT : BWB Consu|ting EASTING 1 391409.562 m Remark: SHEET 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411511.807 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 154210 m OD TEST DATE : 21/06/2022
LOCATION  : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) ) SPT Ng, Relative Density, D, (%) Friction Angle, $' (deg) o
_ 0 ? 1}0 1}5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr _— %: ?g?,gl\;\;r‘:id:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
E|Ss 0 05 1 15 == ———) ——— 3. Robertson 2012 = 3. Kulhawy & Mayne (1990; —— 3. Kulhawy & Mayne (1990) g
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
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CONE ID - DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12
CONE MODEL . Subtraction APPLICATION CLASS - 2 Transducer Pre Post Difference [ Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) _y_Groundwater
CONE AREA . Joom? RIG © aPT012- Bob Tip (MPa) 0.0718 0.0578 0.014 Clays 205360 | VeryLoose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR i oM Sleeve (kPa) 0.0107 0.00740 0.0033 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION X u'2 FRICTION REDUCER . None u2 (kPa) 0.0102 0.00988 0.0003 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE X HDPE WEATHER . Sunny & Hot Inclinometer 1 (°) -0.788 -0.876 0.0874 Sands 1.31-2.05 Dense 30-50 Dense 65-85 P
' . Y Inclinometer 2 (°) -4.00 -3.91 -0.0885 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU ™BWB crr L0

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED CPTO3
CLIENT : BWB COﬂSU”Ziﬂg EASTING 1 391409.562 m Remark: SHEET 12 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411511.807 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 154210 m OD TEST DATE : 21/06/2022
LOCATION ~ : Rochdale CHECKED BY LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
_ 0 ? 1}0 1}5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr —_— %: ?sn;?,gl\;\;c?ees%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) — 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
E|Ss 0 05 1 1.5 w——— 2 —— 3. Robertson 2012 = 3. Kulhawy & Mayne (1990; —— 3. Kulhawy & Mayne (1990) £
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
3 [mE|o 100 200 300 500/0 1 2 3 4 50 5 10 15 20 25 30 35 40 45 50|0 25 50 75 100/0 20 40 60 80
1 1aa Terminated at 9.99 m I o T, T T T _ T 1T 1T T 1T 1T T . I I I I . I I I
=+ Tardet depth \ \ 3 2 12131 3| 5 e g1 & | k I 5 | § \ \ \
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4441 \ \ \ \ \ (. \ e \ \ \ \ \ \ \
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T \ \ \ \ \ (. \ e \ \ \ \ \ \ \
15__'_139 ***** - [ = ] T rrr—rr——~1T 1T rraartTrrrT-r T 7T -1 "0
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 Transducer F’rCF'TU ZERS foLUES Differen GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL . Subtraction APPLICATION CLASS : 2 .a sducel e 0s erence Description SBT Index, Ic | Description SPT N value, NSPT Description Relative Density Dr (%) _y_L |
CONE AREA - 10cm? . Tip (MPa) 0.0718 0.0578 0.014 Clays 2.95:3.60 Very Loose 0-4 Very Loose 0-15 eve
: 10cm RIG : CPT012-Bob
: i Sleeve (kPa) 0.0107 0.00740 0.0033 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
CONE AREA RATIO 2 0.74 OPERATOR iCMm u2 (kPa) 0.0102 0.00988 0.0003 Sand mixtures 2.05-2.60 Medium D 10-30 Medium D 35-66
FILTER POSITION D u2 FRICTION REDUCER : None Inclinometer 1 (°) 20788 20876 00874 oy edum bense . um Dense - ..||||| Dissipation Test
FILTER TYPE - HDPE WEATHER . Sunny & Hot ! X . X A Sands 1.31-2.05 Dense 30-50 Dense 65-85
Inclinometer 2 (°) -4.00 -3.91 -0.0885 Gravelly sand <131 ‘ery Dense >50 ery Dense >85




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO3
CLIENT : BWB Consulting EASTING © 391409.562 m Remark: SHEET 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411511.807 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 154210 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .
0 ? 1}0 1}5 p— p— - ‘)/NW here “w;qﬁ T I Sehmertmanne; RaLE6 —— 1. Mayne (2007) -Dry unit welgrxrsHKSar\ds %
elg |o 0s 1 15 = — — 2| — s smbrm e g —HmE St £
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
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+ \ \ \
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T \ \ \
R \ \ \
T ‘
o | - e T e e et [
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CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 . Term based on measurement  su (kPa) | Term based on measurement su (kPa) | ovel
: 2 . Tip (MPa) 0.0718 0.0578 0.014 ) eve
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.0107 0.00740 0.0033 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0'0102 0100988 0'0003 Very low strength 10-20 High strength 75-150
FILTER POSITION ) FRICTION REDUCER : None \ o : : Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1(*) -0788  -0876 00874 Extremely high strength >300
. . Inclinometer 2 (°) -4.00 -3.91 -0.0885




IN SITU

‘~BWB

CPT LOG 03

PointID
S |TE | N\/ ESTl GATl D N Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO03
CLIENT : BWB Consulting EASTING : 391409.562 m Remark: SHEET : 2 OF 2
i NORTHING 1 411511.807 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION : 154210 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 ? 1}0 1}5 20— 1 rawes oI g e N =20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) Dry it we'gl;’:':s'ands 2
Els |0 05 1 1.5 = == = =2/~ 3 Boulangerand ldiss (2014) T Mame (2007) Satrated it waght 2 for Gl 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE 0 100 200 300 5000 25 50 75 100(0 100 200 3000 12.5 25 37.5 50|8 12 16 20 24
~—144 Terﬁlinated at9.99 rﬁ ‘ ‘ < ‘ ‘ ‘ ‘ ‘ ‘
+ Tardet depth \ \ £ \ \ \ \ \ \
T \ \ \ \ \ \ \ \ \
wI L \ s Y (S Y N A B N 1]
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5T \ \ \ \ \ \ \ \
T 130 | \ \ \ B \ \ B
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ol L____ L _ R (NS SN [ U U i 1 A N A A S R N S S R B SR
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7 = == e A el By i 1 e iy Bl e e i I i R
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194+ - —— - T e B e e L T T IS
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CONE ID . DP10—CFPTxy.60195 TEST TYPE . TE2 Transducer F.r(e:PTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtr?cilon APPLICATION CLASS : 2 Tip (MPa) 0.0718 0.0578 0.014 Term based on measurement  su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 10cm RIG : CPT012-Bob Sleeve (kPa) 0.0107 0.00740 0.0033 Extremely low strength <10 Mgdlum strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0.0102 0.00988 0.0003 Very low strength 10-20 High s?rength 75-150 L
FILTER POSITION S u2 FRICTION REDUCER : None Inclinometer 1 (*) 0.788 0876 0.0874 Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Sunny & Hot Indli 2 -400 391 -0.0885 Extremely high strength >300
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IN SITU

‘~BWB

CPT LOG 01

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO04
CLIENT : BWB Consulting EASTING © 391337.527 m Remark: SHEET 1 OF 2
NORTHING 1 411504.780 m Test completed at target depth. STATUS : Final
PROJECT : Plot J2 Rochdal
. Plo ochdale ELEVATION : 154.027 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 o . o In Situ Pore Pressure, u, (kPa) . 2
! | ) Friction Ratio, R (%) — — Pore Pressure Ratio, B, Soil Behaviour Type: a X -
T T T P 5} Material Descript
= Robertson et al. 1986 qc Rf 2 ption
E é 0 0.5 1 15 ==—===2 Porewater Pressure, u, (kPa) —_—1 — 2 4 é-
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 14/ 1 2 3 4 56 7 8 9 1011
N I I R ‘ ! ‘ ‘ ‘ FT T T . X High strength locally medium strength
T+ RV \ \ [ | | \ L] b sandy SILT to clayey SILT (6)
T = \ \ [ I \ \ \ [T
4 . .10.90
1___153 777:77}77%77 J‘ilu‘»ili 7777}7777}777{77 ‘L}* Dense to very dense SAND (9)
T . I ! ! ! ]
b b ‘ ‘ Il ‘ ‘ ‘ ] Medium dense SAND to silty SAND (8)
2—1-152 —— **\**‘f***‘!*T*\**f**\*'**\**ﬂ** [ with layers of clay
I \ \ \ \ \ \ \ [
£ \ \ [ {‘ \ \ \ \ AR N
7 \ \ | \ \ \ \ [ DA
S I A R N I R A ) R S I I S £
4 | X _| Medium strength to high strength silty
‘ ‘ ‘ ‘ ‘ ‘ ‘ I —_— CLAY to CLAY (4)
I \ \ \ \ \ \ \ [ iy
PN S (S S e O FE
T o - ¢ =
:' } } } }'I } } } } } } medium dense SAND to silty SAND (8)
5149 AN e At i A Al Nt A s I
L \ \ N \ \ \ I
T \ \ o \ \ \ I
oL 15 e Ll
: } } } }I } } } } } } Dense locally very dense SAND (9)
I | | o | | | I T
a7 A L S | N s M B i Al b
] | | | | | | (. . Very high strength sandy SILT to clayey
I \ \ I \ \ \ || Xz site)
§ L I \ \ \ | [ ]| DensesaND(e)
S A T e A T A I I R [
+ I T \ \ \ S
T | \ \i \ \ \ \ N
9——145 SRS [ —\—————\T——\——A—— a0
T = | | ol } | | | | [ =X Xte)ry high strength silty CLAY to CLAY
I | | i | r | | I
I I I 1 \ e
CONE ID : DP10-CFPTxy.60195TEST TYPE : TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS ~ : 2 Transducer Pre Post Difference _ Sensit i ) ) ’ )
CONE MODEL . Subtraction Ay . CPT 012- Bob Tip (MPa) 0.0693 0.0743 0,005 [ K Sensm‘veﬁneg‘;raned material [ 5- Clayey SILT tosity CLAY [ 9-sano ~ evel
CONE AREA . 106m? OPERATOR oM Sleeve (kPa) 0.0115 0.0111 0.0004 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0100 0.00773  0.0023 M s-cay [ 7 - sity SAND to sandy SILT [ 11- Verysiiff fine grained .“““ Dissination Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -3.99 -3.91 -0.0757 I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND P
Ell TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°) -0.501 -0.392 -0.1088




IN SITU

‘~BWB

CPT LOG 01

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPT04
CLIENT : BWB Consu|ting EASTING 1 391337.527 m Remark: SHEET 12 OF 2
. NORTHING 1 411504.780 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION : 154.027 m OD TEST DATE : 21/06/2022
LOCATION . Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, g, (MPa) In Situ Pore P (kPa) Inclination (°)
n Situ Pore Pressure, u, (kPa ) 2
R 0 ? 1}0 1}5 20 Friction Ratio, R (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: ; Material Description
E 5 0 0.5 1 15 ==—===2 Porewater Pressure, u, (kPa) —_—1 — 2 Robertson et al. 1986 qc Rf 'é
ﬁ g . Sleeve Friction Resistance, f, (kPa) — 5]
3 |mE|o 100 200 300 500{0 2 4 6 8[-300 0 300 600 900|-5 0 5 10 15[-06  -0.1 04 09 14| 1234567 8 91011
I Termhinated at 9.97 \ \ \ \ \ I I T T \ \ FTTTTTTTTT 1T
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CONE ID . DP10-CFPTxy.60199TEST TYPE . TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS 2 Transducer Pre Post Difference . 1 - Sensitive fine grained material D 5- Clayey SILT to silty CLAY |:| 9- SAND -Y—Groundwater
CONE MODEL : Subtraction RIG : CPT012-Bob Tip (MPa) 0.0693 0.0743 -0.005 Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.0115 0.0111 0.0004 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0100 0.00773  0.0023 5oy [ 7- sity saND to sandy ILT [ 11- verysif ine rained ..,|||| Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -3.99 -3.91 -0.0757 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
FIl TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°)  -0.501 -0.392 -0.1088




IN SITU

‘~BWB

CPT LOG 02

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPT04
CLIENT : BWB Consulting EASTING : 391337.527 m Remark: SHEET : 1 OF 2
. NORTHING 1 411504.780 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 154.027 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
0 ? 19 1‘5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr —— 1.Rob. & Wride 98 e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) S
g s |o 0.‘5 -‘1 1.‘5 _————) p— g: ‘llae(:tfieﬁs?;v?&gs = 3. Kulhawy & Mayne (1990 —— 3. Kulhawy & Mayne (1990) -é
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
a wE 1 2 3 4 5(0 5 10 15 20 25 30 35 40 45 50/0 25 50 75 1000 20 40 60 80
—+ 2 z | % B B - z s
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CONE ID : DP10—CFPTxy.60195 TEST TYPE TE2 Transducer Pr(eipTU ZERSo\gtALUES Difference Des?::qur’y\‘ AR igltix(viandseiﬁ;anvels) Rsc.’:?ir::ﬁ: Negt:l. 195:055::1% = i:;ii;:i ;rz(%) _y_Groundwater
88“5 ngfL fg:;:?d"’” QTgL'CAT'ON CLASS éPT 012- Bob Tip (MPa) 0.0693 0.0743 -0.005 Clays 295360 | VeryLoose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR . oM Sleeve (kPa) 0.0115 0.0111 0.0004 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION S w2 FRICTION REDUCER - None u2 (kPa) . 0.0100 0.00773 0.0023 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE - HDPE WEATHER - Sunny & Hot Incl!nometer 1 (u) -3.99 -3.91 -0.0757 Sands 1.31-2.05 Dense 30-50 Dense 65-85
Inclinometer 2 (°) -0.501 -0.392 -0.1088 Gravelly sand <131 ery Dense 250 ery Dense >85




IN SITU ™BWB crr L0

SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPT04
CLIENT : BWB Consulting EASTING © 391337.527 m Remark: SHEET  :2 OF 2
. NORTHING 1 411504.780 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 154.027 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
~ 0 ? 1}0 1}5 —20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr —— [ Rebswicess = 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
Els |o 05 1 T p——) —— 3. Robertson 2012 = 3. Kulhawy & Mayne (1990 —— 3. Kulhawy & Mayne (1990) g
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
a wE 0 100 200 300 5000 1 2 3 4 5[0 5 10 15 20 25 30 35 40 45 50|0 25 50 75 1000 20 40 60 80
N Termhinated at 9.97 \ o T, T T _ T T 1T 1T T T 11 L1 T i T I I I
+ Tardet depth \ \ 5 - _‘; \ %; \ é \ 2 [ e g1 g | 3 I 5 | & \ \ \
T \ \ \ = | 2 1glZl 2| s [ e gl \ E \ | & \ \ \
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T \ \ \ 2 g 1213l g \ o [ e \ \ \ \ \ \ \
4 \ \ \ 4 g 3121 3| [ e \ \ \ \ \ \ \
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CONE ID : DP1O-CFPTxy.60195 | TEST TYPE : TE2 Tansducer  Pro | Post  Diference [ A oo (Sahds & Gravel) Robertson el . 996 Zonee 110 and Zone 12 Groundwater
CONE MODEL ¢ Subiraction APPLICATION CLASS - 2 Tip (MPa) 00693 00743  -0.005 Clays 295360 | VeryLoose 08 Very Loose 0-15 *Level
CONE AREA : 10cm? RIG : CPT 012 - Bob y v i
CONE AREA RATIO 074 OPERATOR ey Sleeve (kPa) 0.0115 0.0111 0.0004 Silt mixtures 2.60-2.95 Loose 4-10 Loos.e 15-35
FILTER POSITION S w2 FRICTION REDUCER - None u2 (kPa) . 0.0100 0.00773 0.0023 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE - HDPE WEATHER - Sunny & Hot Incl!nometer 1 (u) -3.99 -3.91 -0.0757 Sands 1.31-2.05 Dense 30-50 Dense 65-85
Inclinometer 2 (°) -0.501 -0.392 -0.1088 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPT04
CLIENT : BWB Consulting EASTING : 391337.527 m Remark: SHEET 1 OF 2
i NORTHING 1 411504.780 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 154.027 m OD TEST DATE : 21/06/2022
LOCATION ~ : Rochdale CHECKED BY LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 5 10 15 =20 rewss —— 18.5,= (G- @,,)/N,, where N, = 20 —— 1. Schmertmann78; R&L86  Mame S 7":‘: e S
els |o e 4 P p—— T - =i — i ST o £
ﬁ g . Sleeve Friction Resistance, f, (kPa) 5]
8 |w&
X,
N L X
N X
N X
- A%

_\
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g

)
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|
o
K

CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) Term based on measurement su (kPa) - Level

. 2 X Tip (MPa) 0.0693 0.0743 -0.005 -
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.0115 0.0111 0.0004 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0'0100 0'00773 0'0023 Very low strength 10-20 High strength 75-150
FILTER POSITION ) FRICTION REDUCER : None N o a ; : Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (*) -3.99 -3.91 -0.0757 Extremely high strength >300

. . Inclinometer 2 (°) _-0.501 -0.392 -0.1088




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPT04
CLIENT : BWB Consulting EASTING © 391337.527 m Remark: SHEET  :2 OF 2
. NORTHING 1 411504.780 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 154.027 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .
0 ? 1}0 1}5 20| rawes oI g e N =20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) Dry it we'gl;’:':s'ands 2
Els |o 0s i 115 = = | 5 Sl s ot —— £ aralzon Serd et 1 g0 H
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE 0 100 200 300 5000 25 50 75 100(0 100 200 3000 12.5 25 37.5 50|8 12 16 20 24
I Terrinated at 9.97 m ‘ e ‘ ‘ ‘ ‘ ‘ ‘
+ Tardet depth \ \ £ \ \ \ \ \ \
T \ \ \ \ \ \ \ \ \
Tl ——— L ! (R U 1 A R, S B I U S,
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4 \ \ \ \ \ \ \ \
12142 —— — — - e A et s i 1 A e s Ay I e Il i R
I \ \ \ \ \ \ \ \
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+ \ \ \ \ \ \ \ \
7 \ \ \ | \ \ | \
181 | \ \ ! \ \ \ \
+ \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
19 qasl- — — — — [ (1 O S, [ S R EN O N S S
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CONE ID . DP10—CFPTxy.60195 TEST TYPE . TE2 Transducer F.r(e:PTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
88“5 XSIIE)EL 1S(L)Jbtr?c1|on APPLICATION CLASS 2 Tip (MPa) 0.0693 0.0743 20.005 Term based on measurement  su (kPa) Term based on measurement su (kPa) ~ Level
: 10cm RIG : CPT012-Bob Sleeve (kPa) 0.0115 0.0111 0.0004 Extremely low strength <10 M_edlum strength 40-75
CONE AREA RATIO 1 0.74 OPERATOR : CM Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None u2 (lkPa) o 0.0100 0.00773 0.0023 Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (*) -3.99 -3.91 -0.0757 Extremely high strength >300
Inclinometer 2 (°) -0.501 -0.392 -0.1088
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IN SITU

‘~BWB

CPT LOG 01

PointID

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO05
CLIENT : BWB Consu|ting EASTING 1 391294.339 m Remark: SHEET 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411511.666 m Test completed at target depth. STATUS : Final
: Flo ochaale ELEVATION : 151.791 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 - . In Situ Pore Pressure, u, (kPa) : 2
| | ) Friction Ratio, R; (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: = X -
= ‘ ‘ ‘ Robertson et al. 1986 qc Rf 2 Material Description
B é 0 0.5 1 15====2 Porewater Pressure, u, (kPa) _—1 — 2 . ]
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
3 |mE|o 100 200 300 500 300 0 300 600 900[5 0 5 10 15]-06 -0 04 09 14| 1234567 8 91011
1 - | \ \ IR \ \ \ T [x—] Medium strength silty CLAY to CLAY (4)
-+ \ --:_—:—E_ - \ Ava \ \ [ \ \ \ L ]
T B R - \ \ [ \ \ \ | ] l
1-] _ === I ‘)77\77i7f7 R T Y O L .
T ! ! ! ! o ! ! ! Medium dense to dense SAND (9) with a
i | | | | \l‘ | | | ‘ o layer of clay
—+-150 1 p \ \ [N T \ L \ \ e
o ™ R et~ Y-+t 4 tr—r1 41— __~_-'_230
! ! ! ‘ﬂ ! ! ! ! I High strength becoming very high
| | | l‘ | | J | | — strength CLAY (3)
I e R I T I R e e —]
[ | R R | -
[ ‘ ‘ ‘ l‘ ‘ ‘ ‘ ‘ S Dense to very dense SAND (9)
\ \ \ b \ \ \ L
Nl —ee,e o
f | | . | | | B
\ ! ! I ! ! \
\ Iy \ \ e
- 77\7777*777"?7\77777\”77\77777
\ \ [ \ \ \ s
L T \ \ \ T
— - }7 J“ J‘ 7H‘ - }7 - 7}4’ - 7} - J‘ - 1 X High strength silty CLAY to CLAY (4)
| \ \ [ T \ \ \ [ |6.60
| | | [l | I | | gl Very high strength CLAY (3) with a layer
77777777777777 ff—w77\77+7—7ﬂf|+f\ffffﬂlrff\ffﬂff el
\ \ \ [ A i \ \ =
| \ \ by i \ \ —
\ [ [l \ 4\ | \ —
\ [ \ IF‘ \ \ \ [ —:—
\ \ \ l‘ \ I \ \ -
\ \ \ |\ \ R \ \ =
7777777777777777777 R i L e e _
\ \ \ l‘ \ I \ \ =
\ \ \ l‘ \ I \ \ =
142 \ \ \ \ Iy N \ \ = oo7
CONE ID : DP10-CFPTxy.60195TEST TYPE : TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS  : 2 Transducer Pre Post Difference Sensit i ) } ' }
GONE MODEL . Subtiaction RG . CPT012- Bob Tip (MPa) 0.0602 0.0693 0.0091 [ K Sensm‘veﬁneg‘;raned material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 106m? OPERATOR oM Sleeve (kPa) 0.0102 0.0113 10,0012 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER - None u2 (kPa) 0.00976 0.00952 0.0002 . 3-CLAY . 7 - Silty SAND to sandy SILT . 11 - Very stiff fine grained "““l Dissioation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -1.81 -1.81 0.0039 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND toclayey SAND P
FIl TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°) -2.21 -2.31 0.1008




IN SITU ™BWB cPr L0501

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO05
CLIENT : BWB Consulting EASTING © 391294.339 m Remark: SHEET  :2 OF 2
. NORTHING 1 411511.666 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 151.791 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) . Inclination (°)
0 ? 1}0 1}5 —20 Friction Ratio, R; (%) In Situ Pora Pressure, u, (kPa) —— Pore Pressure Ratio, B, Soil Behaviour Type: ‘48: Material Description
E é 0 0.5 1 15—=—=—==2 Porewater Pressure, u, (kPa) _1 — 2 Robertson et al. 1986 qe Rf .'g
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 14/ 1 2 3 4 56 7 8 9 1011
in Terrhinated at 9.97 m \ \ \ \ \ \ \ T [l \ \ FTTTTTTTTTI
- Tardet depth \ \ \ \ \ \ \ \ [ |l \ \ N
Tia \ \ \ \ \ \ \ \ \ [ |l \ \ e
"=t - - [ -+ e e A s O
R \ \ \ \ \ \ \ \ \ [ |l \ \ e
T \ \ \ \ \ \ \ \ \ [ |l \ \ e
140 \ \ \ \ \ \ \ \ \ [ |l \ \ N
L I - == ——— e =147 "+ —+—-——71T A-*T- 1T A= =TTt Tt
1 \ \ \ \ \ \ \ \ \ [ |l \ \ e
130 \ \ \ \ \ \ \ \ \ [ |l \ \ e
T \ \ \ \ \ \ \ \ \ 1 || \ \ R
7] \ \ \ \ \ \ \ \ \ [ |l \ \ e
T \ \ \ \ \ \ \ \ \ [ |l \ \ e
143 \ \ \ \ \ \ \ \ \ [ |l \ \ N
1“— - |————— |- —— -ttt -+ -4+ -] -4 44+ + +
T \ \ \ \ \ \ \ \ \ [ |l \ \ e
i \ \ \ \ \ \ \ \ \ [ [ \ \ e
187 \ \ \ \ \ \ \ \ \ [ |l \ \ e
L I [ 7 I e e U O B O BN O O
+ \ \ \ \ \ \ \ \ \ [ |l \ \ e
T s \ \ \ \ \ \ \ \ [ |l \ \ e
o= - L ] [ I I (N [ Y Y A
R \ \ \ \ \ \ \ \ \ [ |l \ \ e
T \ \ \ \ \ \ \ \ \ [ |l \ \ e
+135 \ \ \ \ \ \ \ \ \ [ |l \ \ N
7T == === = =1 -1ttt —+—1 A+t 1T A At
1 \ \ \ \ \ \ \ \ \ [ |l \ \ N
T 1 \ \ \ \ \ \ \ \ \ [ |l \ \ e
T \ \ \ \ | \ \ \ \ 1 |l | \ R
18] \ \ \ \ \ [ [ \ [ [ [ \ \ e
T \ \ \ \ \ \ \ \ \ [ |l \ \ e
1433 \ \ \ \ \ \ \ \ \ [ |l \ \ e
194+ - — - - — — — [ — — L I e B T I e e e e e B = F = B
T \ \ \ \ \ \ \ \ \ [ |l \ \ e
1 \ \ \ \ \ \ \ \ \ [ |l \ \ N
1132 \ \ \ \ \ \ \ \ \ [ [ \ \ e
CONE ID : DP10-CFPTxy.60195TEST TYPE : TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS ‘2 Transducer Pre Post Difference [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano -Y—Groundwater
CONE MODEL : Subtraction RIG : CPT 012 - Bob Tip (MPa) 0.0602 0.0693 -0.0091 Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.0102 0.0113 10,0012 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00976 ~ 0.00952  0.0002 M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained .“““ Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -1.81 -1.81 0.0039 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°)  -2.21 -2.31 0.1008




l N S lTU ‘= BWB __ CPT LOG 02

S |TE | N V E ST' GATl D N Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO05

CLIENT : BWB Consulting EASTING © 391294.339 m Remark: SHEET  :1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411511.666 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 151.791 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
— Non-i lized Soil Behaviour T Index, |
_ 0 ? 1}0 1}5 20 on-normalize: Rog:ens?ma(vzlg%) ype Index, lser _— ; ?;if)gl‘;\gjldees%% = 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) — 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
£ g 0 0.5 1 1.5 == - —— —— 3. Robertson 2012 e— 3. Kulhawy & me (1990 = 3. Kulhawy & Mayne (1990) ﬁ
Els 8
ﬁ % . Sleeve Friction Resistance, f, (kPa) o
a wE 0 100 200 300 5000 1 2 3 4 5[0 40 45 50(0 25 50 75 100
[ T == \ TN \ T F ‘ F
4+ -— o = A\ > = 2 3 3 8 3
u P iy > 2 |22 € 5 § §
4151 —————— s > g 2 g
1 S B [y -2 N SR R T TN IR I IR S S
T \ \ 2 | S g1 ; ] | | | | —|
] \ 2 \ 4 s | © \ (. \ \ e ]
| & o |
150 - o ? o | \ (. \ \ !
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2
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. . CPTU ZERO VALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12
CONE ID : DP10_CFPTXY'60195 TEST TYPE : TE2 Transducer Pre Post Difference  [Description SBT Index, Io | Description SPT Nvalue, NSPT | Description Relative Density Dr (%) _y_Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 N L |
: 5 . Tip (MPa) 0.0602 0.0693 -0.0091 Clays 2.95:3.60 Very Loose 0-4 Very Loose 0-15 eve
CONE AREA : 10cm RIG : CPT012-Bob
: i Sleeve (kPa) 0.0102 0.0113 -0.0012 Silt mixtures 260-2.95 Loose 4-10 Loose 15-35
CONE AREA RATIO 2 0.74 OPERATOR iCMm u2 (kPa) 0.00976 0.00952 0.0002 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 it
FILTER POSITION s u2 FRICTION REDUCER : None v "o : : 0524 -'||||| Dissipation Test
. i Inclinometer 1 (°) -1.81 -1.81 0.0039 Sands 1.31-2.05 Dense 30-50 Dense 65-85
FILTER TYPE : HDPE WEATHER : Sunny & Hot . o
Inclinometer 2 (°) -2.21 -2.31 0.1008 Gravelly sand <131 ery Dense 250 ery Dense >85




IN SITU ™BWB crr L0

8 |TE | N\/ EST' GATl D N Working with:BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED CPTO05
CLIENT : BWB Consulting EASTING : 391294.339 m Remark: SHEET 2 OF 2
PROJECT: Plot J2 Rochdale NORTHING 1 411511.666 m Test completed at target depth. STATUS : Final
' ELEVATION 1 1561.791m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg)
0 5 10 15— 0() Non-normalized Soil Behaviour Type Index, lsgr e
_ | | | Robertson (2010) f— %: ?sn;?,gl\;\;c?ees%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) ;
E |5 0 05 1 15 == ———) —— 3. Robertson 2012 —— 3. Kulhawy & Mayne (1990 —— 3. Kulhawy & Mayne (1990) g
% g . Sleeve Friction Resistance, f, (kPa) 8
a wE 0 100 200 300 5000 1 2 3 4 5(0 5 10 15 20 25 30 35 40 45 50/0 25 50 75 1000 20 40 60 80
4 Terrhinated at 9.97 m \ o T, T T _ T 1T 1T T T T 11 . 1o i T \ \ \
T Tardet depth \ \ 5 \ % \ ; \ %; \ é \ z [ L e § 1 g | 3 I 5 | & \ \ \
Tia \ \ \ = | 2 IEglZl g < [ L e gl \ g \ I & \ \ \
P ) I [ [ ] B Y - O Y O A N S ) [ PR
T \ \ \ s |l e l2lel & z [ L e \ \ \ \ \ \ \
T \ \ \ 2 g [ 21231 g | © [ L e \ \ \ \ \ \ \
140 \ \ \ 4 l s [ 1S S | [ L e \ \ \ \ \ \ \
2T - == ——— === = e Tt § L e s s B R A A A
L \ \ \ ° [ 2 | % [E1 \ [ L e \ \ \ \ \ \ \
T 150 \ \ \ I & | g Iz \ [ L e \ \ \ \ \ \ \
sl L e o R A A O AU O I A A AR AN A I R B
14 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
T \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
1138 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
1“— - |————— [——— —— -+ttt 4-+4 -4+ -t+4--+---4+- -t — 4 — — — 4
T \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
4 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
187 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
L I [ 7 I~ T rrrr—1——~*1T>J7T" 11— 1~ T1"+"—7T7- 1T “~"T7T-"~“~""7T-~"“~“~"“~“"~“""°"~—~"“~“"1"“~“"1T"““""“""“"Im """ 77
+ \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
T s \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
o= - L ] [ A St O A A L ) DR
T+ \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
T \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
+135 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
(s N == === = [———— r—f+-t-tt--—+ 4+ttt 1-+4-+t-t -+t —1T" "~/ —————————
T \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
+ \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
N I I (S T O N A A AN O A I R D
iR \ \ \ [ o [ N [ [ [ [ \ \ [
T \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
1133 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
194+ - — - - — — — [ — — — e T T I e B e iz
T \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
1 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
1132 \ \ \ \ [ \ [ L e \ \ \ \ \ \ \
CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTUZEROVALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 G
CONE MODEL . Subtraction APPLICATION CLASS - 2 Transducer Pre Post Difference [ Description SBT Index, Ic | Description SPT Nvalue, NSPT | Description Relative Density Dr (%) < roundwater
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0602 0.0693 -0.0091 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO 074 OPERATOR ey Sleeve (kPa) 0.0102 0.0113 -0.0012 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION S w2 FRICTION REDUCER - None u2 (kPa) . 0.00976 0.00952 0.0002 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE . HDPE WEATHER - Sunny & Hot Incl!nometer 1 (u) -1.81 -1.81 0.0039 Sands 1.31-2.05 Dense 30-50 Dense 65-85
Inclinometer 2 (°) -2.21 -2.31 0.1008 Gravelly sand <131 ery Dense 250 ery Dense >85




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO05
CLIENT : BWB Consulting EASTING 1 391294.339 m Remark: SHEET : 1 OF 2
i NORTHING 1 411511.666 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 151.791 m OD TEST DATE : 21/06/2022
LOCATION  : Rochdale CHECKED BY LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) o
0 5 10 15 =20 rewss —— 18.5,= (G- @,,)/N,, where N, = 20 —— 1. Schmertmann78; R&L86  Mame [ — 1":‘; s S
gls |o 05 4 1 = — — 2| —— & S =R — i ST o £
'%_ g . Sleeve Friction Resistance, f, (kPa) 5]
8 wE 0 100 200 300 500|0 25 50 75 25 37.5 50(8 12 16 20 24
N — —
B ‘ "'L:—E—.J- ‘
<~ T
—151 —— e —— —

_\
TR B

N
|

—142 | |
CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) Term based on measurement su (kPa) - Level
. 2 X Tip (MPa) 0.0602 0.0693 -0.0091 -
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.0102 0.0113 0.0012 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0100976 0'00952 0 6002 Very low strength 10-20 High strength 75-150
FILTER POSITION ) FRICTION REDUCER : None N o . : : Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (%) -1.81 -1.81 0.0039 Extremely high strength >300
. . Inclinometer2 (°) -2.21 -2.31 0.1008




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO05
CLlENT : BWB Consu|ting EASTING 0 391294.339 m Remark: SHEET 12 OF 2
. NORTHING 1 411511.666 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 151.791 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .
0 ? 1}0 1}5 20| rawes oI g e N =20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) Dry it we'gl;’:':s'ands 2
Els o 0s 1 115 — — — — 2| —— 5 Bl o1 —— el st nung {1 con %
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE 0 100 200 300 5000 25 50 75 100(0 100 200 3000 12.5 25 37.5 50|8 12 16 20 24
1 Terrinated at 9.97 m ‘ e ‘ ‘ ‘ ‘ ‘ ‘
- Tardet depth \ \ £ \ \ \ \ \ \
] \ \ \ < \ \ \ \ \ \
P e I L \ O (S I O U I [ N DU (Y N U R
T \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
-+140 \ \ \ \ \ \ \ \
L I - -ttt qt == = =7 — A7 == = — — == = — ]
I \ \ \ \ \ \ \ \
130 \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
BT \ ! ! \ \ ! \ \
T \ \ \ \ \ \ \ \
T 1s8 \ \ \ \ \ \ \ \
1“—+ ———— - e e el e it e e e i e - - — — - — —
T \ \ \ \ \ \ \ \
i \ \ \ \ \ \ \ \
137 \ \ \ \ \ \ \ \
1T O~ - = e ) [ e
+ \ \ \ \ \ \ \ \
T s \ \ \ \ \ \ \ \
eI L _ R S AU S RN NS 1 S A R S [ T GRS SR RN S D
- \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
4135 \ \ \ \ \ \ \ \
7T = == e e s i R Ll i I e e i I i R
T \ \ \ \ \ \ \ \
T 1 \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
T \ ! \ ! \ \ \ \
T \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
) I (R N S N N S 1 N R A [ R SR N I R R
T \ \ \ \ \ \ \ \
1 \ \ \ \ \ \ \ \
1132 \ \ \ \ \ \ \ \
CONE ID . DP10—CFPTxy.60195 TEST TYPE . TE2 Transducer F.r(e:PTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
88“5 XSIIE)EL 1S(L)Jbtr?c1|on APPLICATION CLASS 2 Tip (MPa) 0.0602 0.0693 -0.0091 Term based on measurement  su (kPa) Term based on measurement su (kPa) ~ Level
: 10cm RIG : CPT012-Bob Sleeve (kPa) 0.0102 0.0113 -0.0012 Extremely low strength <10 M_edlum strength 40-75
CONE AREA RATIO 1 0.74 OPERATOR : CM Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None u2 (lkPa) o 0.00976 0.00952 0.0002 Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (%) -1.81 -1.81 0.0039 Extremely high strength >300
Inclinometer 2 (°) -2.21 -2.31 0.1008
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IN SITU

‘~BWB

CPT LOG 01

PointID
S ITE I NVE STI GATI D N Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consulting EASTING © 391310.515m Remark: SHEET 1 0F 3
PROJECT: Plot J2 Rochdal NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
: Plo ochdale ELEVATION : 153571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 20 Fricti N o In Situ Pore Pressure, u, (kPa) ‘ S
| | ) riction Ratio, R; (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: = X -
—_ T T T Robertson et al. 1986 c Rf L Material Description
B é 0 0.5 1 15 == == =—=2 Porewater Pressure, u, (kPa) _—1 — 2 ' a é‘
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 0 100 200 300 500 -300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 1.4 2 34567891011
£+ = - - I = I I R I I I I X X High strength locally very high strength
+ 153 | | | Avd | | [ | | | | [ e sandy SILT to clayey SILT (6)
T \ \ | ~==3 - \ \ I \ \ \ [ X
o L - [ i I gl N S BN S I N N S N G I 03N
is ‘ ! ‘ ‘ ‘ l ‘ ‘ ‘ ‘ ] Medium dense locally dense SAND to
T s | | [ | | ol \ \ \ silty SAND (8) with a layer of clay
- \ \ [ \ \ o \ \ \
T = —— -4 ——t- e R e S e e
T - —_)— e ——{———— — | | | 4} | | | | | Medium strength to high strength silty
B === """ _ _ CLAY to CLAY (4)
151 \ = = — \ \ gl \ \ \
3_'_ = . ] I | e | 7|L T 7\7‘» I R Medium dense SAND to silty SAND (8)
T ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ ‘ Medium strength to high strength silty
i \ \ \ \ \ ol \ \ \ CLAY to CLAY (4)
™ ! oyt . Bl ! \ \
i B e R N, )
— - R — - —+— 17‘+7‘77777HP77‘77477
T \ \ \ - \ \ R \ \ \
:_149 ‘ ‘ } } } : } } } } } Dense locally very dense SAND (9)
ST | === 7 — B Lt e e | I ey 1 I i A
- \ \ \ \ [ \ \ \
1148 | | \ bl \ \ \
6—+ - S -y ] RN | I I I S S
T | \ \ \ \ \ [ \ \ \
T \ \ \ ) (I NI \ \ \
i \ \ \ \ \ [ \ \ \
7_— I RN NS — | — - 1 — - | | R
=+ ‘ ! ‘ + u l+ | | ! - Very high strength silty CLAY to CLAY
i \ \ \ \ [ N \ \ \ )
:_146 } } } } } ; } } } } } Medium dense SAND to silty SAND (8)
S N g B (L B 1 R A
=+ | | | | | | | | k] | | Very high strength locally high strength
a5 ‘ ‘ ‘ ‘ ‘ { Lo i\ ‘ ‘ CLAY (3) with a layer of sand
=+ { L
= = [ — — — -+ q+ -t ——
T \ \ \ \ Pyl \1 \ \
144 \ \ \ \ \ Pyl [{l \ \
T \ \ \ \ \ Lyl Il \ \
CONE ID - DP10-CFPTxy.60199TEST TYPE T TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS  : 2 Transducer Pre Post Difference Sensit i ) ) ; }
GONE MODEL . Subtiaction RG . CPT012- Bob Tip (MPa) 0.0660 00578 0.0083 [ K Sensm‘veﬁneg‘;raned material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 106m? OPERATOR oM Sleeve (kPa) 0.0111 0.0100 0.0011 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER - None u2 (kPa) 0.0105 0.00976 0.0007 M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained L
: : N . ]| Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -1.81 -2.04 0.2287 I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes |Inclinometer 2 (°) -2.63 -2.63 0.0073




IN SITU

‘~BWB

CPT LOG 01

PointID

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consu|ting EASTING 0 391310.515 m Remark: SHEET 12 OF 3
NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION : 153.571 m OD TEST DATE : 21/06/2022
LOCATION  : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Inclination (°)
0 5 10 15 20 . . In Situ Pore Pressure, u, (kPa) ) 2
| ) ) Friction Ratio, R; (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: =
~ T T T Robortson o al. 1988 6 R o Material Description
E é 0 0.5 1 15 ==—===2 Porewater Pressure, u, (kPa) _1 — 2 : a 'é
'%_ % . Sleeve Friction Resistance, f, (kPa) — 5]
7] -
o |w&fo 100 200 300 500/0 2 4 6 8-300 0 300 600 900|-5 0
+ ] ‘ ‘ - ‘ ‘ ‘ ‘ I — Very high strength locally high strength
4+ | | | | | | | | I —_ CLAY (3) with a layer of sand (continued)
T \ \ \ \ I L —]
nt L [ 1 [ SN NN T N R I i | i
T \ \ \ \ \ \ [ 1 i
1140 \ \ \ \ \ = \ \ I i
B \ \ \ \ \ \ \ ! i
2T B e e =1 — === =1 2t —+t 7111 —
i F —— \ \ — \ \ [ —
1141 S \ \ \ == \ \ | i
T \ k \ \ | \ \ ! —
BT +——(WPp——— 4 —————— = = +—+———+— —HH 4+ — il
4 \ \ \ \ \ = \ \ | _
T \ \ \ \ \ — \ \ | -
i | \ \ \ \ \ | _
14— - [— ] —— [— — ——— -4 — s —
T \ \ \ \ \ = \ | | _—
1139 \ \ | \ \ \ \ I |
T \ \ \ \ \ \ \ | —
15___ P A T 1 T == 1 {17111 -
B \ \ \ \ \ \ \ |1 -
:_138 \ \ \ \ | — \ \ [ -
16— YA R o 1 [ R — S I N | -
R \ \ \ \ \ \ | -
T 137 \ \ \ \ \ |l -
i | \ \ \ \ \ (. -
17T - —_— === = == 71—t =+ = A —H —— -
i \ \ \ \ b \ \ \ -
:—136 E \ \ \ \ [ [ ‘ — |17.80
18t -——— = l___ 1 ‘f == [ — — ‘7 — i — J 77777 — High strength locally very high strength
4 | | | = | | | } | — silty CLAY to CLAY (4)
b \ \ \ \ \ = \ \ \ ]
41 _
™ \ \ \ \ \ \ N \ ]
RE S S A SR N I I B S S ol
:-_134 =t | | | = | | —— | | ]
R 3 \ \ \ \ \ \ \ \ — 1907
CONE ID - DP10-CFPTxy.60199TEST TYPE T TE2 Transs o CPTU ZERS VfLUES i METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 IAPPLICATION CLASS 2 ransducer re oS ifference _ Sensitive fi i ; R ' R
CONE MODEL . Sublraction RIG . CPT 012 - Bob Tip (MPa) 0.0660 00578 0.0083 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA - 100m? OPERATOR . oM Sleeve (kPa) 0.0111 0.0100 0.0011 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0105 0.00976  0.0007 M s-cay [ 7 - sity SAND to sandy SILT [ 11- Verysiiff fine grained .“““ Dissination Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -1.81 -2.04 0.2287 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
Ell TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (°)  -2.63 -2.63 0.0073




IN SITU

‘~BWB

CPT LOG 01

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO06
CLIENT BWB Consulting EASTING © 391310.515 m Remark: SHEET  :3 OF 3
. NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
o . In Situ Pore Pressure, u, (kPa) ) 2
0 ? 1}0 1}5 20 Friction Ratio, R (%) — — Pore Pressure Ratio, B, Soil Behaviour Type: f, Material Description
E é 0 0.5 1 15—=—=—==2 Porewater Pressure, u, (kPa) _1 — 2 Robertson et al. 1986 qe Rf .'g
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 14/ 1 2 3 4 56 7 8 9 1011
+ Termhinated at 19.97 \ \ \ \ \ \ \ T [l \ \ FTTTTTTTTTI
-+ Tardet depth \ \ \ \ \ \ \ \ [ [ \ \ N
:__133 \ \ \ \ \ \ \ \ \ [ [ \ \ N
- - - - — [P e s B
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
T s \ \ \ \ \ \ \ \ \ [ [ \ \ N
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
2T - - == e e e S Ml e s s A el s et e s il e s s s e e s el
\ \ \ \ \ \ \ \ \ [ [ \ \ N
131 \ \ \ \ \ \ \ \ \ [ [ \ \ N
S I L o [ I A I I S A AN A S S N [ T A O
27T \ \ \ \ \ \ \ \ \ [ [ \ \ N
b \ \ \ \ \ \ \ \ \ [ [ \ \ N
:_130 \ \ \ \ \ \ \ \ \ [ [ \ \ N
28—+ F———— - - — B e e e S e e i it e e A B i e e o e e e
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
T29 \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
AT [T - = = 1 et D B B
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
:_128 \ \ \ \ \ \ \ \ [ [ \ \ N
v S [ - [ I e e o I  F  ( y
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
T 107 \ \ \ \ \ \ \ \ \ [ [ \ \ N
i \ \ \ \ \ \ \ \ \ [ [ \ \ N
21 T — == === =1 -ttt 41 At -1 =t A=A At T
] \ \ \ \ \ \ \ \ \ [ [ \ \ N
4126 \ \ \ \ \ \ \ \ \ [ [ \ \ N
T I I I S AR AN S SO R E N S N IO S N IS AR RN R RS
s \ \ \ \ \ [ [ \ [ [ [ \ [ e
Toios \ \ \ \ \ \ \ \ \ [ [ \ \ N
1 \ \ \ \ \ \ \ \ \ [ [ \ \ N
20—+ - ——— - - — — — [ — — [N e R T i
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
1104 \ \ \ \ \ \ \ \ \ [ [ \ \ N
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
CONE ID . DP10-CFPTxy.60199TEST TYPE . TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS 2 Transducer Pre Post Difference . 1 - Sensitive fine grained material D 5- Clayey SILT to silty CLAY |:| 9- SAND -Y—Groundwater
CONE MODEL : Subtraction RIG : CPT 012 - Bob Tip (MPa) 0.0660 0.0578 0.0083 Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.0111 0.0100 0.0011 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0105 0.00976  0.0007 5oy [ 7- sity saND to sandy ILT [ 11- verysif ine rained ..,|||| Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -1.81 -2.04 0.2287 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
EIl TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes |Inclinometer 2 (°)  -2.63 -2.63 0.0073




IN SITU

‘~BWB

CPT LOG 02

PointID
SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consulting EASTING : 391310.515m Remark: SHEET :10F3
PROJECT: Plot J2 Rochdal NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
Non- lized Soil Behaviour Type Index, |
_ 0 ? 1}0 1}5 20 on-normalize: Rogénsinaég%) ype Index, lssr —_— %: ?g?,gl\;\;r‘:id:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) — 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
E|s 0 05 1 1.5 w——— 2 —— 3. Robertson 2012 = 3. Kulha ne (1990 —— 3. Kulhawy & Mayne (1990) £
= ©
% % . Sleeve Friction Resistance, f, (kPa) 5]
o |w&fo 100 200 300 500|0 1 3 4 5|0 0 25 50 75 100{0 20 40 60 80
T — === - 3 T _ T T T T T, T T X
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTUZEROVALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL - Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) =z
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0660 0.0578 0.0083 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR i oM Sleeve (kPa) 0.0111 0.0100 0.0011 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION . u'2 FRICTION REDUCER X None u2 (kPa) 0.0105 0.00976 0.0007 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 ..||||| Dissipation Test
FILTER TYPE X HDPE WEATHER . Sunny & Hot Inclinometer 1 (°) -1.81 -2.04 0.2287 Sands 1.31-2.05 Dense 30-50 Dense 65-85 p
. . Y Inclinometer 2 (°) -2.63 -2.63 0.0073 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU

‘~BWB

CPT LOG 02

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consulting EASTING : 391310.515m Remark: SHEET ~ :2 OF 3
. NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
~ 0 ? 1}0 1}5 —20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lser —— }Robawrdess = 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
Els |o 05 1 T p——) —— 3. Robertson 2012 —— 3. Kulhawy & Mayne (1990 —— 3. Kulhawy & Mayne (1990) g
% E z Sleeve Friction Resistance, f, (kPa) 8
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CONE ID : DP10_CFPTXY'60195 TEST TYPE TE2 Transducer Pr(eipTU ZERSo\gtALUES Difference Des?::qur’y\‘ AR igltix(viandseiﬁ;anvels) Rsc.’:?ir::ﬁ: Negt:l. 195:055::1% = %:;ii;:i ;rz(%) _y_Groundwater
88“5 ngfL 135‘:;:?“'0” QTgL'CAT'ON CLASS éPT 012- Bob Tip (MPa) 0.0660 0.0578 0.0083 Clays 295360 | VeryLoose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR . oM Sleeve (kPa) 0.0111 0.0100 0.0011 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION S w2 FRICTION REDUCER - None u2 (kPa) . 0.0105 0.00976 0.0007 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE - HDPE WEATHER - Sunny & Hot Incl!nometer 1 (u) -1.81 -2.04 0.2287 Sands 1.31-2.05 Dense 30-50 Dense 65-85
Inclinometer 2 (°) -2.63 -2.63 0.0073 Gravelly sand <131 ery Dense 250 ery Dense >85




IN SITU ™BWB crr L0

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consulting EASTING : 391310.515m Remark: SHEET :30F3
NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
PROJECT : Plot J2 Rochdal
. Flo ochaale ELEVATION : 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
_ 0 ? 1}0 1}5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr _— %: ?sn;?,gl\;\;c?ees%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) — 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é 6 0 0.5 1 1.5 == - —— —— 3. Robertson 2012 — 3. Kulhawy & me (1990 = 3. Kulhawy & Mayne (1990) -&
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
3 |mE|o 100 200 300 500(0 1 2 3 4 50 5 10 15 20 25 30 35 40 45 50|0 25 50 75 100|0 20 40 60 80
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTUZEROVALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL - Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) =z
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0660 0.0578 0.0083 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO 0.74 OPERATOR cM Sleeve (kPa) 0.0111 0.0100 0.0011 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
FILTER POSITION S w2 FRICTION REDUCER - None u2 (kPa) . 0.0105 0.00976 0.0007 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE . HDPE WEATHER - Sunny & Hot Inclinometer 1 (°) -1.81 -2.04 0.2287 Sands 1.31-2.05 Dense 30-50 Dense 65-85
. . Y Inclinometer 2 (°) -2.63 -2.63 0.0073 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consulting EASTING © 391310515 m Remark: SHEET  : 1 OF 3
PROJECT: Plot J2 Rochdal NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION : 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .
0 ? 19 1‘5 —— 1.R&W 98 = LB.s, = (q,- @)/, where N, = 20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) -Dry umwe‘gl;’:':Sands S
= |c ! ! ! 3 Boulanger and Idriss (2014) BE- 5= (6 @) where Ny = 17.5 —— 1. Mayne (2007) -Saurated unit weight 1 for Clays 2
E|S 0 0.5 1 15—=—=—==2 9 b ——— 2. Mayne (2007) -Saturated unit weight 2 for Clays =3
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CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) | Term based on measurement su (kPa) ~ Level
. 2 . Tip (MPa) 0.0660 0.0578 0.0083 .
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.0111 0.0100 0.0011 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0'0105 0100976 0'0007 Very low strength 10-20 High strength 75-150
FILTER POSITION ) FRICTION REDUCER : None \ o : y Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (%) -1.81 -2.04 02287 Extremely high strength >300
. . Inclinometer 2 (°) -2.63 -2.63 0.0073




IN SITU

‘~BWB

CPT LOG 03

PointID

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO06
CLIENT : BWB Consulting EASTING © 391310.515m Remark: SHEET  :2 OF 3
i NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) o
R 0 ? 1}0 1}5 20— 1 rawes e 3z (d,::w‘)/nw where rrjlh;ws —— 1. Schmertmann78; R&L86 1. Mayne (2007) Dry it we'gl;’;':Sands 2
Els o 0s 1 115 — — — — 2| —— 5 Bl o1 —— Lo o st v {1 on %
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 G dwat
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference ' orm based on measurement  su (kPa) | Term based on measurement su (kPa) g Joanawater
. 2 X Tip (MPa) 0.0660 0.0578 0.0083 " Level
CONE AREA : 10cm RIG : CPT012-Bob Sleeve (kPa) 0.0111 0.0100 0.0011 Extremely low strength <10 Mgdlum strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0.0105 0.00976 0.0007 Very low strength 10-20 High s?rength 75-150 L
FILTER POSITION D u2 FRICTION REDUCER : None :Jnclinometer1 © 181 204 02287 Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Sunny & Hot Indli 2 () —2.63 —2.63 0'0073 Extremely high strength >300




IN SITU

‘~BWB

CPT LOG 03

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO06
CLlENT : BWB Consulting EASTING 0 391310.515 m Remark: SHEET : 3 OF 3
. NORTHING 1 411469.290 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 153.571 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .

~ 0 ? 1}0 1}5 20( 4 Rewes e N o —— 1. Schmertmann78; R&L86 —— 1 Noe 2007 oy we‘gl;’:'rgands v 2
Els |o 0s : 115 = = = | —— 3 Bror v s o) e 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
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CONE ID . DP10—CFPTxy.60195 TEST TYPE . TE2 Transducer F.r(e:PTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
88“5 XSIIE)EL 1S(L)Jbtr?c1|on APPLICATION CLASS 2 Tip (MPa) 0.0660 0.0578 0.0083 Term based on measurement  su (kPa) Term based on measurement su (kPa) ~ Level

: 10cm RIG : CPT012-Bob Sleeve (kPa) 0.0111 0.0100 0.0011 Extremely low strength <10 M_edlum strength 40-75
CONE AREA RATIO 1 0.74 OPERATOR : CM Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None u2 (lkPa) o 00105 0.00976 0.0007 Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (%) -1.81 -2.04 02287 Extremely high strength >300
Inclinometer2 (°) -2.63 -2.63 0.0073
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IN SITU BWB cPr L0501

SITE INVESTIGATION Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO7
CLIENT : BWB Consulting EASTING © 391293.938 m Remark: SHEET  : 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411437.620 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION - 151.100 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) Inclination (°)
0 5 10 15 e 20) Fricti . o In Situ Pore Pressure, u, (kPa) ) 2
| | ) riction Ratio, R; (%) —— Pore Pressure Ratio, B, Soil Behaviour Type: = . -
—_ T T T Robertson et al. 1986 qc Rf L Material Description
B é 0 0.5 1 15 == == =—=2 Porewater Pressure, u, (kPa) _—1 — 2 a -é
'%_ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 1.4
=751 —_ = — =] === T T T T 7] I I I I _ Medium strength locally high strength
I \ \ [ \ \ \ —] silty CLAY to CLAY (4)
T \ \ I \ \ \ LXo.80
1150 \ t % B e O Medium dense SAND to silty SAND (8)
1+ [ \ \ \
T b | | | S :
L t R | | | Il High strength to very high strength CLAY
T —_— (3) with a layer of sand
21 149 S I ) I EEEs B ]
i M) |
(LA \ \ \ il
C L \ \ \ -
o1 N ] 00
148 | | | T| | | | | | Very dense locally dense SAND (9)
1 \ \ Ly \ \ \
T o RN I L
. " W A
i } } 1 } T } } } } } I High strength to very high strength CLAY
I — 3)
I ! ! P | | | —]
STouae| SRR e s i 1 il s R Bt B —]
T I R \ \ \ ]
1 I RN 1 \ —]
ot | L (BN R A N R —
145
i - NEE 1 \ —]
+ \ \ [ [ \ \ |—]
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4 ] — i e e 11 At el e I B B —]
7 \ \ [ [} \ \ |
I \ \ [ [l \ \ |
T \ \ N Il \ \ i
8] . I S R I | L R R I 1 (N D S I
1143 [ TT 1 \ —]
€ \ \ P [ \ \ ]
T | | | l . 1 \ |
o ol — i I L B —
T \ \ [ [l \ \ ]
iy \ \ . Hl \ \ |
I \ \ T | \ el FONS
CONE ID : DP10-CFPTxy.60195TEST TYPE : CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf Groundwater
CALIBRATION DATE : 31/05/2021 IAPPLICATION CLASS 12 Transducer Pre Post Difference _ Sensitive fi i ; R ' R
CONE MODEL . Subtraction Ay . CPT 012- Bob Tip (MPa) 0.0578 0.0809 -0.0231 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 106m? OPERATOR oM Sleeve (kPa) 0.00790 0.0131 00052 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00976 0.00809 0.0017 . 3-CLAY . 7 - Silty SAND to sandy SILT . 11 - Very stiff fine grained "||||| Dissioation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -1.70 -1.71 0.0047 I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND P
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer2 (°) -1.74 -1.87 0.132




IN SITU ™BWB cPr L0501

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO7
CLIENT : BWB Consulting EASTING © 391293.938 m Remark: SHEET  :2 OF 2
. NORTHING 1 411437.620 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 151.100 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, g, (MPa) In Situ Pore P - Inclination (°) >
~ 0 ? 1}0 1}5 —20 Friction Ratio, R; (%) n Situ Pore Pressre, u, (kPa) —— Pore Pressure Ratio, B, Soil Behaviour Type: 2 Material Description
£ é 0 0.5 1 15—=—=—==2 Porewater Pressure, u, (kPa) _1 — 2 Robertson et al. 1986 qe Rf 'é
ﬁ % . Sleeve Friction Resistance, f, (kPa) — 5]
a wE 0 100 200 300 5000 2 4 6 8[-300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 14/ 1 2 3 4 56 7 8 9 1011
4 Terminated at 9.99 m \ \ \ \ \ \ \ T [l \ \ FTTTTTTTTTI
€ Tardet depth \ \ \ \ \ \ \ \ [ |l \ \ N
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CONE ID : DP10-CFPTxy.60195TEST TYPE : TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 31/05/2021 APPLICATION CLASS ‘2 Transducer Pre Post Difference [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano -Y—Groundwater
CONE MODEL : Subtraction RIG : CPT 012 - Bob Tip (MPa) 0.0578 0.0809 -0.0231 Level
CONE AREA . 10em? OPERATOR oM Sleeve (kPa) 0.00790 0.0131 00052 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.00976 ~ 0.00809  0.0017 M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained .“““ Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 () -1.70 -1.71 0.0047 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND P
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes |Inclinometer2 (°)  -1.74 -1.87 0.132




IN SITU

‘~BWB

CPT LOG 02

PointID
SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO7

CL|ENT : BWB Consu|ting EASTING 0 391293.938 m Remark: SHEET 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411437.620 m Test completed at target depth. STATUS : Final

. Flo ochaale ELEVATION - 151.100 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY - LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012

Corrected Cone Resistance, q; (MPa) SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
Non- lized Soil Behaviour Type Index, |

_ 0 ? 1}0 1}5 20 on-normalize: Rog:ens?:na(vzlg%) ype Index, lssr _— %: ?g?,gl\;\;r‘:id:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2

E |5 0 05 1 15 == ———) —— 3. Robertson 2012 — 3. Kulha ne (1990 —— 3. Kulhawy & Mayne (1990) g

= ©

ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]

3 -

o |w&fo 100 200 300 500[0 1 2 3 4 5|0 0 25 50 75 100|0 20 40 60 80
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CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12

CONE MODEL . Subtraction APPLICATION CLASS - 2 Transducer Pre Post Difference [ Description SBT Index, Ic | Description SPT Nvalue, NSPT | Description Relative Density Dr (%) < Groundwater

CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0578 0.0809 -0.0231 Ciays 295360 | VeryLoose 0-4 Very Loose 0-15 Level

CONE AREA RATIO . 0.74 OPERATOR i oM Sleeve (kPa) 0.00790 0.0131 -0.0052 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35

FILTER POSITION X u'2 FRICTION REDUCER . None u2 (kPa) 0.00976 0.00809 0.0017 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-66 "““l Dissipation Test

FILTER TYPE . HDPE WEATHER i Sunny & Hot Inclinometer 1 (°) -1.70 -1.71 0.0047 Sands 1.31-2.05 Dense 30-50 Dense 65-85 Issipatl

. . Y Inclinometer2 (°) -1.74 -1.87 0.132 Gravelly sand <131 ery Dense >50 ery Dense >85




IN SITU ™BWB crr L0

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELLIGENTLY ENGINEERED CPTO7
CLIENT : BWB Consulting EASTING © 391293.938 m Remark: SHEET  :2 OF 2
. NORTHING 1 411437.620 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 151.100 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY . LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
~ 0 ? 1}0 1}5 —20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr —— [ Rebswicess = 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
E1ls |o 0.5 1 15 == = = —2 —— 3. Robertson 2012 —— 3. Kulhawy & Mayne (1990, —— 3. Kulhawy & Mayne (1990) £
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
a wE 0 100 200 300 5000 1 2 3 4 5[0 5 10 15 20 25 30 35 40 45 50|0 25 50 75 1000 20 40 60 80
Naz T 3058 ] | P E B B R [ S A R | \ |
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CONE ID : DP1O-CFPTxy.60195 | TEST TYPE : TE2 Tansducer  Pro | Post | Diference [ LA oo (Sahds & Gravel) Robertson el . 996 Zonee .10 and Zone 12 Groundwater
gg:g mggfL f fgbtr?d'c’” APPLICATION CLASS - 2 Tip (MPa) 00578 00809  -0.0231 Clays 205360 | VeryLoose 0-4 Very Looss 0-15 *Level
: 10cm’ RIG : CPT012-Bob
. i Sleeve (kPa) 0.00790 0.0131 -0.0052 Silt mixtures 2.60-2.95 Loose 4-10 Loose 15-35
CONE AREA RATIO 2 0.74 OPERATOR iCMm u2 (kPa) 0.00976 0.00809 0.0017 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-66 e
FILTER POSITION su2 FRICTION REDUCER  : None Inclinometer 1 (°) -1.70 -1.71 0.0047 Sands 1.31-2.05 Dense 30-50 Dense 65-85 .I“l“ Dissipation Test
FILTER TYPE - HDPE WEATHER - Sunny & Hot Inclinometer 2 () _-1.74 -1.87 0132 Gmelvsnd <131 ery Dense 250 v Dense 285




l N S lTU ‘= BWB __ CPTLOG 03

SITE INVESTIGATION  Working with:BeTe SoLTons, INTEWIGENTLY ENGINEERED CPTO7
CLIENT : BWB Consulting EASTING : 391293.938 m Remark: SHEET  : 1 OF 2
PROJECT: Plot J2 Rochdal NORTHING 1 411437.620 m Test completed at target depth. STATUS : Final
. Flo ochaale ELEVATION - 151.100 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) o
0 5 10 15 e 20 B ., where N, = 20 . Yo S
— } } f 3 By —BE - (‘q,i:w‘)/nw here T;\L =175 1 Sehmertmann7é; RELEG —— 1. Mayne (2007) -Dry unit weight for Sands °
gls |o 05 1 15 == = = 2| —— 3 Botengr s o1 T e o) seluatedunt et ol £
'%_ % . Sleeve Friction Resistance, f, (kPa) 5]
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CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL . Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) | Term based on measurement su (kPa) - Level
. 2 . Tip (MPa) 0.0578 0.0809 -0.0231 . eve
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.00790 0.0131 -0.0052 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0100976 0100809 0 6017 Very low strength 10-20 High strength 75-150
FILTER POSITION S u2 FRICTION REDUCER : None . o n : : Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (*)  -1.70 171 0.0047 Extremely high strength >300
. . Inclinometer2 (°) -1.74 -1.87 0.132




IN SITU

‘~BWB

CPT LOG 03

PointID
S |TE | NV EST' GATl D N Working with:BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED CPTO7
CLIENT : BWB Consulting EASTING : 391293.938 m Remark: SHEET 2 OF 2
. NORTHING 1 411437.620 m Test completed at target depth. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION - 151.100 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Target depth METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¥ (kN/m?°) .
R 0 ? 1}0 1}5 20| rawes oI g e N =20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) Dry it we'gl;’:':s'ands 2
Els |o 05 1 1.5 == = = 2| —— 3 Bdrge e 2019 2 e g
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE o 100 200 300 5000 25 50 75 100(0 100 200 3000 12.5 25 37.5 50|8 12 16 20 24
141 Terrinated at 9.99 m ‘ e ‘ ‘ ‘ ‘ ‘ ‘
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CONE ID . DP10—CFPTxy.60195 TEST TYPE . TE2 Transducer F.r(e:PTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
88“5 XSIIE)EL 1S(L)Jbtr?c1|on APPLICATION CLASS 2 Tip (MPa) 0.0578 0.0809 20.0231 Term based on measurement  su (kPa) Term based on measurement su (kPa) ~ Level
: 10cm RIG : CPT012-Bob Sleeve (kPa) 0.00790 0.0131 -0.0052 Extremely low strength <10 M_edlum strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0.00976 0.00809 0.0017 Very low strength 10-20 High s?rength 75-150 L
FILTER POSITION S u2 FRICTION REDUCER : None Inclinometer 1 (%) -1.70 e 0.0047 Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Sunny & Hot Indli ) 174 187 0132 Extremely high strength >300
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IN SITU

‘~BWB

CPT LOG 01

PointID

SITE INVESTIGATION Working with:BETTER SOLUTIONS, INTELIGENTLY ENGINEERED CPTO08
CLIENT : BWB Consu|ting EASTING 0 391227.316 m Remark: SHEET 1 OF 1
PROJECT: Plot J2 Rochdale NORTHING 1 411367.469 m Test refused on total pressure. STATUS : Final
. ELEVATION 1 156.163 m OD TEST DATE : 21/06/2022
LOCATION  : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Inclination (°)
In Sit \
0 ? 1P 1§ 2 Friction Ratio, R; (%) n Situ Pore Pressure, u, (kPa) —— Pore Pressure Ratio, B, Soil Behaviour Type: g
— T T f oil Behaviour ' ype: ° Material Description
E|§ |o 0.5 1 15 ==—===2 Porewater Pressure, u, (kPa) _ — 2 Robertson et al. 1986 qe Rf =
'%_ % . Sleeve Friction Resistance, f, (kPa) — g
7] -
o |w&fo 100 200 300 500 600 900[-5 0 5
156 —E=== _‘_*I‘ZL ‘ ‘ T il Medium strength silty CLAY to CLAY (4)
- \ \ =l ____1 \ [ —loso
T | | | [ | Medium dense locally loose SAND to
— o - [F I - D S IR -~ R 11 1 1L silty SAND (8) with a layer of clay
1155 \ \ e \ (IR
1 \ \ \ |4 1.60
4 [pu——— L
4+ | b —— | 1 Medium strength locally high strength
ot Y ﬁ"_-\;_! —— e — — +— b4+ clayey SILT to silty CLAY (5)
154 s |
\ T \ \ [
C L osmo \ \ I
T - e [ P AR
F1s3 " ! \ 117
T L &= | | B
i s
+ ‘ n\__‘ ___‘ _____ ‘ ‘ | ‘ “13.90
sl S — =EEEEET +——1H 7 + 1420 Dense sAND (9)
— ‘ ‘ ‘ ‘ } ‘ Medium dense SAND to silty SAND (8)
+ | | | | | I | U with a layer of clay
5 T ! ;—‘ —— =T ! ! ! T Medium strength silty CLAY to CLAY (4)
T i e o gl Torpt °
i \ === \ [ 5.50
T | | | [ 4] - Medium dense SAND to silty SAND (8)
P N - S R o ] 1o gL - eos
150 | \ == —— T \ [ High strength CLAY (3)
1 \ \ :.b- \ [0
+ \ \ = e \ [ f
T - e === [————7] + =
—+—149
i \ \ \ \ [ 1]
- \ \ [ 1] 7.70
8—_' - - 7\ 77777 ] L 7\ 1 u,‘ l L o Dense becoming very dense SAND (9)
1148 \ \ [ [t
T \ \ \ \ [
1 \ \ \ \ [ 4
N = ———— R i e
- Terminated at 9.20 ‘ ‘ ‘ ‘
=+ Refusal ‘ \ | |
1 \ \ \ \ (.
CONE ID . DP10-CFPTxy.60199TEST TYPE . TE2 CPTU ZERO VALUES METHOD: Robertson et al. 1986 qc Rf G dwat
CALIBRATION DATE : 31/05/2021 IAPPLICATION CLASS 2 Transducer Pre Post Difference _ Sensitive fi i ) . ; ) rounawater
GONE MODEL . Subtiaction RG . oPT012- Bob Tip (MPa) 0.0248 0.0594 0.0347 [l - sensitive fine grained material [ 5- Clayey SILT tosity CLAY [ 9-sano ‘Y'Level
CONE AREA . 100m? OPERATOR oM Sleeve (kPa) 0.00834 0.0121 10,0037 B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.74 FRICTION REDUCER : None u2 (kPa) 0.0103 0.0109 -0.0006 M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained .“““ Dissipation Test
FILTER POSITION  : u2 WEATHER : Sunny & Hot Inclinometer 1 (°)  -3.29 -1.81 -1.4832 [ 4-sityCLav toGLAY [ ] 8-saND tosity saND [ 12- SAND to clayey SAND Issipation Tes
Ell TER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes | Inclinometer 2 (%) -4.32 -1.86 -2.4527




IN SITU

‘~BWB

CPT LOG 02

PointID
S |TE | N\/ ESTl GATl D N Working with:BETTER SOLUTIONS, INTELUIGENTLY ENGINEERED CPTO08
CLIENT : BWB Consulting EASTING : 391227.316 m Remark: SHEET 1 OF 1
PROJECT: Plot J2 Rochdal NORTHING 1 411367.469 m Test refused on total pressure. STATUS : Final
. Flo ochaale ELEVATION : 156.163 m OD TEST DATE : 21/06/2022
LOCATION : Rochdale CHECKED BY : LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2012
Corrected Cone Resistance, q; (MPa) SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
0 5 10 15 20 Non-normalized Soil Behaviour Type Index, |. o
_ | | | Robertson (2010) S8t _— %: ?g?,gl\;\;r‘:id:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) ;
E |5 0 05 1 15 == ———) —— 3. Robertson 2012 = 3. Kulha ne (1990 —— 3. Kulhawy & Mayne (1990) g
= ©
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+ Terminated at 9.20 rr’ ‘ ‘ ‘ m ‘ ‘ ‘ ‘ ‘
+ Refusal \ \ [ \ \ \ \ \
r \ \ \ \ [ \ \ \ \ \
CONE ID . DP10-CFPTxy.60195 | TEST TYPE . TE2 CPTUZEROVALUES GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL - Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Description SBT Index, Ic | Description SPT N value, NSPT | Description Relative Density Dr (%) =z unaw:
CONE AREA . Yoo RIG © aPT012- Bob Tip (MPa) 0.0248 0.0594 -0.0347 Ciays 295360 Very Loose 0-4 Very Loose 0-15 Level
CONE AREA RATIO . 0.74 OPERATOR i oM Sleeve (kPa) 0.00834 0.0121 -0.0037 Silt mixtures 260-2.95 Loose 4-10 Loose 15-35
FILTER POSITION X u'2 FRICTION REDUCER . None u2 (kPa) 0.0103 0.0109 -0.0006 Sand mixtures 2.05-2.60 Medium Dense 10-30 Medium Dense 35-65 .“““ Dissipation Test
FILTER TYPE . HDPE WEATHER . Sunny & Hot Inclinometer 1 (°) -3.29 -1.81 -1.4832 Sands 1.31-2.05 Dense 30-50 Dense 65-85 P
. . Inclinometer 2 (°) -4.32 -1.86 -2.4527 Gravelly sand <131 ery Dense 250 ery Dense >85




IN SITU

‘~BWB

CPT LOG 03

PointID
8 |TE | NV EST' GATl O N Working with:BETER SOLUTIONS, INTELIGENTLY ENGINEERED CPT08
CLIENT : BWB Consulting EASTING : 391227.316 m Remark: SHEET : 1 OF 1
. NORTHING 1 411367.469 m Test refused on total pressure. STATUS : Final
PROJECT: Plot J2 Rochdale ELEVATION : 156.163 m OD TEST DATE : 21/06/2022
LOCATION ~ : Rochdale CHECKED BY LD PLOT DATE : 27/06/2022
PROJECT No. : 1220329 TERMINATION REASON : Refusal METHOD  : ISO 22476-1:2012
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 ? 19 1‘5 —— 1.R&W 98 LB s, = (q, - @,)/N,, Where N,, = 20 —— 1. Schmertmann78; R&L86 i Nayne JP— 7":‘: ands S
gls [o 05 i 115 = — — —2| —— 3 S ) =R — i ot SR T o H
ﬁ g . Sleeve Friction Resistance, f, (kPa) o
a |m€|o 100 200 300
1156 T T == I
+ \ Tl ]
T \ \ [
-+ - R I [ i
1155 | \
T \ \
+ \ 4t —— W« X
T 4es —— S — ————— — X X
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=+ Terminated at 9.20 rr’ ‘
=+ Refusal !
L | \ \
CONE ID - DP10-CFPTxy.60195 TEST TYPE . TE2 Transducer F.rSPTU ZERSO\;ALUES Difference COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 ) Term based on measurement  su (kPa) Term based on measurement su (kPa) - Level
: 2 X Tip (MPa) 0.0248 0.0594 -0.0347 -
CONE AREA : 10cm RIG : CPT012 - Bob Sleeve (kPa) 0.00834 0.0121 -0.0037 Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO : 074 OPERATOR : CM 2 (kPa) 0'0103 0'0109 —0l0006 Very low strength 10-20 High strength 75-150
FILTER POSITION ) FRICTION REDUCER : None N o a : : Low strength 20-40 Very high strength 150-300 -'II||| Dissipation Test
FILTER TYPE . HDPE WEATHER : Sunny & Hot Inclinometer 1 (*) -3.29 -1.81 -1.4832 Extremely high strength >300
. . Inclinometer2 (°) -4.32 -1.86 -2.4527
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