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Executive Summary

Remada Ltd was commissioned by Lidl Great Britain Ltd to conduct a Phase 2 Ground Investigation at the site
of proposed store at Glan Llyn, Newport. This report follows a Phase 1Preliminary Risk Assessment (Remada
report reference 1261.01.01, dated July 2024). Due to the findings of the initial investigation, the client
instructed a subsequent phase of intrusive investigation as presented in this updated report which
supersedes Remada’s Report 1261.03.01.

Summary of Phase 1 Desk Study

The site comprised undeveloped agricultural fields until 1967 by which time the site and its surroundings
were developed into a steelworks. The site itself comprised conveyors and ore stockpiles. The steelworks
were demolished in the early 2000s and the land is being redeveloped into residences. At the time of writing
the site is being used as a construction compound associated with this residential development.

Geological mapping indicates the site to be directly underlain by superficial Tidal Flat Deposits, overlying
bedrock of the Mercia Mudstone Group.

The superficial deposits are designated as ‘Unproductive Strata’, the Mercia Mudstone Group bedrock as a
Secondary B aquifer. The site is not located within an Environment Agency-designated Source Protection
Zone,

The site is not located within an area which may be affected by coal mining activity.

Intrusive Investigation

The investigation comprised five (5 No.) window sample boreholes beneath the proposed store footprint to
a depth of 7m or refusal, and four (4 No.) beneath the delivery bay, HGV access and car park area. Four (4
No.) plate bearing tests were conducted within the proposed store footprint for a raft foundation design, and
eight (8 No.) DCP CBR tests were conducted in the proposed car park. Four (4 No.) ground gas monitoring
visits were undertaken.

Made Ground was encountered from ground surface levels comprising granular material with inclusions of
anthropogenic material. Made Ground was found to overly very soft to firm blueish clay over peat. The
maximum extent of the peat was not confirmed during the ground investigation, though it should be noted
that peat was encountered from depths as shallow as 3.70m bgl.

Geological mapping indicates the site to be underlain by superficial Tidal Flat Deposits, designated as
unproductive strata, overlying bedrock comprising the Mercia Mudstone Group, a Secondary B Aquifer. The
bedrock of the Mercia Mudstone Group was not encountered during the intrusive investigation.

Human Health Assessment

The results of soil chemical analysis were compared to Human Health Generic Assessment Criteria for
commercial land use. None of the analytes tested were detected at concentrations that exceeded the human
health GAC protective of on-site workers.

Water Resources Assessment

The results of the soil chemical analysis undertaken has identified that concentrations of metals and
inorganic contaminants are within the range of typical made ground. Detectable concentrations of TPH and
PAHs were encountered in some samples. However, the contaminants identified are of low solubility and
mobility and as such are unlikely to present a risk to groundwater beneath the site. In addition, it should be
noted that the site will be predominantly covered with the building and areas of hardstanding. Therefore,
the risk of leaching of contaminants as a result of infiltration of groundwater is likely to be limited. Therefore,
the risk to groundwater from contaminants within the made ground at the site is considered to be low and
does not warrant further consideration.
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Waste Classification

Waste Acceptance Criteria (WAC) analysis was undertaken on four samples of Made Ground. The
assessment indicated that three of the four samples met the requirements for disposal in a non-hazardous
landfill as stable, non-reactive hazardous waste. The sample of Made Ground recovered from exploratory
hole W5102 at a depth of 1.0m bgl met the requirement for disposal in an inert landfill.

The results of the assessment indicated that contaminant concentrations within the Made Ground, were
generally low though with concentrations of antimony and pH values classifying the soils as stable, non-
reactive hazardous waste suitable for disposal within a non-hazardous landfill and would classify the soils
as non-hazardous with LoW Code 17 05 04 (soils and stones other than those mentioned in 17 05 03).

Geotechnical Assessment

The Supplementary CPT investigation within the proposed store footprint proved a high strength soil to
a depth of 1m overlying soft organic deposits to a depth to 7m bgl overlying low strength silty
sand/sandy silt and low strength silty clay / clayey silt which significantly increased in strength at
between 11.1m bgl and 12.4m bgl dependent upon location. CPT refusal depths were between 12.5 and
13.Im bgl. No groundwater was encountered during the initial intrusive investigation, but during the
subsequent monitoring programme standing water was recorded at depths of between 0.38 and 1.80m
bgl

Preliminary estimated safe working loads have been tabulated but are indicative only and specialist
piling contractors should be consulted with regard to the design and performance of their piled
foundations.

It is considered that the floor slab should be suspended on piled foundations.

A Design Sulphate Class DS-1is considered appropriate for buried concrete and an ACEC Class of AC-1is
considered appropriate for the location.

Ground Gas

The results of the initial four rounds of gas monitoring visits placed the site into Characteristic Situation 5
however the monitoring wells installed within W5101to WS103 and penetrated the pseudo-fibrous PEAT that
is present beneath a layer of clay at depths 3.6 to 4.7m bgl. The results of four rounds of supplementary gas
monitoring at WS301 to W5304 which were installed to a depth of 1.0m would place the site into
Characteristic Situation 1. Given that the natural CLAY prevents a direct pathway for ground gas within the
PEAT and the proposed building, it is recommended that Characteristic Situation 2 protection measures
should be adopted.




Phase 2 Ground Investigation (Lidl Store Zone) \/
@ Glan Llyn, Newport
1261.03.02, September 2024 GEO T CONSULTANTS
Contents
1 INTRODUCGCTION ...ttt iiiiisemss s s rersssssss e resssssssstrresssssssstrasnsssssssemasnssssssteesnssssssssessnsssssssesnnnssnnses 4
1.1 OBUECTIVES ..o e et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e eeeeeeenaeeaesenennns 4
1.2 SCOPE OF WORK ...ttt e et e e e et e e e e e et e e e e et e e e e e e e e e e e e e e e e e eeeanennns 4
1.3 PROPOSED DEVELOPMENT ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeaeeeeeeeeeeeeennnanne 5
1.4 PREVIOUS REPORTS ...ttt e e e ettt e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeneeeenanannas 5
1.5 LIMITATIONS ..ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e eeeeeeeeeeeeaeeeeeeeeeeeeennnanna 5
2 SUMMARIES OF PREVIOUS REPORTS.....coutiiiiiiiimiiiiiissssssiiiresssssssssissssnssssssiessssssssssmssnsssssssenssnnnes 6
2.1 REMADA PHASE 1 REPORT ....cceiieeeeeeeeeeee et e e e et e et e e e e e e e e e e e e e e e e e e e aaaaaees 6
3 SITE WALKOVER..... oo ceeiiiiiieimiiiississss s e sessssssssseresansssss s eessssssssstaasnssssssssrasnssssssseesnnsssssssesnnssssnssennnn 9
4 ENVIRONMENTAL & GEOTECHNICAL INVESTIGATION METHODOLOGY .......ccoormrmmmnriiiirennnnns 13
4.1 INVESTIGATION STRATEGY ...eieiiiieeeeeeeeeeee e ee e e e e e e ae e e e e e e e e e e e e e e e eeeeeete e et e e e e et e e e e e e e aeeeeeeeeeeeeaeees 13
4.2 INTRUSIVE INVESTIGATION ....teiieeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e eeeeeeaeeaeees 13
4.3 IN=SITU TESTING . ..ot e e e e e e e et e e e e et e e e e e e e e e e e e e e e e e e e e ee e e e e e e enaanns 14
4.4 SOIL SAMPLING . ...ttt et e e e e et e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaannaaas 14
4.5 GAS & GROUNDWATER ... ettt e e e e e e e et e e e e e et e e e e e e e e e e e e e e ee e e e e e e e aaa e e eeeeeeaaeseeeeenreaeaaaees 15
4.6 QUALITY ASSURANCE AND QUALITY CONTROL ....eetuueeeeieee e e e e e e e e e e e eee e e e e e e eeaeeeeeaeeeanns 15
47 LABORATORY ANALYSIS & TESTING -.ueeeeeeeeeee e e ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeenanaes 15
5 GEOTECHNICAL & ENVIRONMENTAL INVESTIGATION FINDINGS.......ccccociiiimmmmiiiieseensaneenns 17
5.1 GROUND CONDITIONS ...ttt e e e e e et e e e e e et e e e e e e e e e e e e e e e ee e e e e e e e aaa e eeeeeema e seeeeenraeeaeees 17
5.2 IN=SITU TESTING ... oo oo oo oottt e e e e e e e e e e e e e e e e e e e e e e e e e e et et et e et e e e e e e e e e e e e e e eeeeaeeaeees 17
53 SOIL OBSERVATIONS . ...ttt et e et et e e e e et e e e e e et e e e e e e e e e e e e e e e e e e eeeeee e e eeeesem e eseesenneseeeeenanns 20
54 GROUNDWATER OBSERVATIONS ...ttt e eeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e eeeaaeeneaeeaeaes 20
55 CHEMICAL ANALYSIS ...ttt et et e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e ee e e eeeeeenaeeeseeennnns 20
5.6 GEOTECHNICAL TESTING ... ettt e e e e e e ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e eeeaeeenneaeeaeees 21
57 GROUND GAS MONITORING RESULTS ... ittt oottt e et e e e e e e e e e e e eaaees 22
6 GENERIC QUANTITATIVE RISK ASSESSMENT ........ccoiiiiiiiiiiiiiiemsisirssssssss e rsssnssssssessnsssssssenees 23
6.1 HUMAN HEALTH RISK ASSESSMENT ...ttt e e e e e e e e e e e e e e e e e e e e e e eee e e e e e ee e e e e e e e e e e e e e eeeeeeeeeaaaes 23
6.2 COMPARISON OF SOIL ANALYSIS RESULTS WITH HUMAN HEALTH GAC ..., 23
6.3 CONTROLLED WATERS RISK ASSESSMENT ... .iiiieteeeeeeeeete e e e e e eeeee e e e e eeeeeae e e e e s e e e esaeeenaaeseeeeenanns 24
6.4 GROUND GAS ASSESSMENT ... eeeieete et e et et e e e e e e e e e e e e e e e e e e e e e e ee e eeeeeeaaa e seeeeeeaaeseaeeenneaaeaaees 24
6.5 REVISED CONCEPTUAL SITE IMIODEL ...ttt et e e e e e e e e e e e e e e e e ena s 25
6.6 WASTE CLASSIFICATION & VWASTE ACCEPTANCE ...ttt e et e e e e e e e e e e e aee e e e e eeaaans 25
6.7 HEALTH & SAFETY CONSIDERATIONS .....uee ittt e e et e e e et e e e e et e e e e e e e e e e e e e e e e e e e e enaaans 26
7 GEOTECHNICAL SITE ASSESSMENT: LIDL STORE ......ccocuiciiiiiieeciiiiessssas e rssssssss s sesssssssssennes 28
71 GEOTECHNICAL CONSIDERATIONS ..ottt st ses s s s s sae e s sses s sne e 28
7.2 FOUN D ATIONS ettt e e e e e e e e e e e e e e e e e e e e e e et et ettt e e e e e e e e e e e e e e e e eeaeaaaaes 28
7.3 FLOOR SLAB ... ..ottt e e e e e e e e e e e e e e e e e e 29
7.4 SHRINKAGE AND SWELLING ... eieett et e e et e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e emaeseeeeennnns 29
75 IMPORTED FILL 1ottt e e e e e e e e e e e e e e et et ettt e e e e e e e e e e e e e e e e e eeeeaaes 30
7.6 EXCAVATIONS AND TEMPORARY WORKS ... e e e e et e e e e e e e e e e e e e e e e eaaees 30
7.7 EXTERNAL CAR PARK CONSTRUCTION .....utiiett et e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e enaaans 30
7.8 PROTECTION OF BURIED CONCRETE ... iiiiieeteeeeee e e e e e et e e e e e e e e e e e e e e e e e e e e e eeeeeeeeaeeeneaeeeeees 30
7.9 GENERAL CONSTRUCTION ADVICE ...ttt eeee e e et e e et e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeneaeaeaees 30
8 CONCLUSIONS & RECONMMENDATIONS ......ccciiiiiiieeiiiiiiesmasssirssssssssssressnssssssessssnsssssseesnsnsssssenans 32
8.1 CONCLUSIONS ...ttt e e oo ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e eeeeeemaeseeeeenanns 32
8.2 RECOMMENDATIONS ...t eeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e et et et et e e e et e e e e e e e e e e e e e eeeeeeeaeees 33
8.3 GROUND GAS ... et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaaees 33
STUDY LIMITATIONS .. ciiiiiiiiiieiieeieiessesesssssssssssssssssssssssssseseeeeeessssssesssssnsnsssssssssssssssssssssssssssssenesssssssssessnsnnnn 35
TABLES
Table 1 Outline Conceptual Site Model
Table 2 Gas & Groundwater Monitoring Data




-

Phase 2 Ground Investigation (Lidl Store Zone) \/
Glan Llyn, Newport

1261.03.02, September 2024

GEO 7 CONSULTANTS

Table 3 Comparison of Soil Chemical Analyses with GAC

Table 4 Plasticity Indices and Volume Change Potentials of the Cohesive Strata

Table 5 Refined Conceptual Site Model

Table 6 Idealised Soil Profile

Table 7 Preliminary Estimated Pile Capacities

Table 8 NHBC 2023 Table 4 Minimum Foundation Depths

GRAPHS

Graph 1 Plot of Corrected SPT N Values vs Depth

Graph 2 Plot of Mass Shear Strength vs Depth

Graph 3 PAH Double Ratio Plot

FIGURES

Figure 1 Site Location Plan

Figure 2 Exploratory Hole Location Plan

Figure 3 CPT & Supplementary Gas Monitoring Locations

EXPLORATORY HOLE LOGS

APPENDICES

Appendix A SPT Hammer Energy Test Certificate

Appendix B Plate Bearing Test Results

Appendix C Dynamic Cone Penetrometer (DCP) Test Results

Appendix D Laboratory Chemical Analyses

Appendix E Laboratory Geotechnical Tests

Appendix F CPT Report
Issue No Date Prepared By Technical Review Authorised
01 23.07.2024 | STaylor ;f /g/zf/ ' P Dickinson G Jones @
02 13.09.2024 | G Jones ()ﬁ,é/&p P Dickinson G Jones ﬁﬂ\/é/zzb




Phase 2 Ground Investigation (Lidl Store Zone) \/
Glan Llyn, Newport
1261.03.02, September 2024 GEO 7 CONSULTANTS

1 INTRODUCTION
Remada Ltd was commissioned by Lidl Great Britain Ltd (hereafter ‘the Client’) to undertake a Phase 2
Ground Investigation for a proposed store located to the south of Bessemer Drive, Glan Llyn, Newport,
South Wales NP19 4TZ, at the location indicated in Figure 1. Due to the findings of the initial
investigation, the client instructed a subsequent phase of intrusive investigation as presented in this
report which supersedes Remada'’s Report 1261.03.01.
11 Objectives
The objectives of this assessment are as follows:

e to examine whether there have been any potentially contaminative uses on the site or nearby

land;
e to develop a conceptual model of the site to identify plausible pollutant linkages;

e toassess ground conditions in relation to the proposed development in relation to construction
design issues including the presence, nature, likely severity and extent of soil and groundwater
contamination, which may be present, its potential environmental impact and Llikely
requirement for further work; and

e Provide preliminary foundation design recommendations for the proposed development.

1.2 Scope of Work

The scope and layout of this investigation and report is generally in accordance with BS10175:2011+A2
2017 and the Environment Agency's Land Contamination Risk Management guidance for land
contamination reports.

The scope of work comprised:

¢ 5 No window sample boreholes to target depths of 7m including SPTs;
¢ 4 No window sample boreholes to target depths of 3m including SPTs;

¢ 3 No combined groundwater and gas monitoring standpipes installed with window sample
boreholes;

¢ 4 No plate bearing tests to 300kPa for raft foundation design;
e 4 No California Bearing Ratio (CBR) tests;
e Suite of geotechnical classification and strength tests;

e 5 No chemical analysis for asbestos (quantitative), pH, Arsenic, Beryllium, Cadmium, Chorimum
(trivalent & hexavalent), Copper, Mercury, Nickel, Lead, Selenium, Vanadium, Zinc, Fraction of
Organic Carbon, TPHCWG, PAH(16) and Phenol.

e 4 No ground gas and groundwater monitoring visits at different atmospheric pressures; and
e (Combined Factual & Interpretative Geoenvironmental Report.

The investigation methodology is presented in Section 3, Findings in Section 4 and the Exploratory Hole
Locations are indicated on Figure 2.

Due to the findings of the initial investigation, the client instructed a subsequent phase of intrusive
works which comprised:

e 7 No Cone Penetrometer Test (CPT) Probe holes to a maximum depth of 15m;
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e 4 No shallow ground gas monitoring wells;

e 4 No ground gas monitoring visits.

Supplementary Investigation Exploratory Hole Locations are indicated in Figure 3.

13 Proposed Development

It is understood that the proposed site use for the majority of the south-western part of the site will
be a Lidl retail store with associated car park and soft landscaping located within the south-eastern
parts of the site. The northern part of the site is proposed for a nursery and three individual unit
buildings. This development will comprise a site area of 11,130m? to the south of Bessemer Drive as
shown in Figure 2.

1.4 Previous Reports
The following Phase 1 Desk Study had been previously prepared for the site:

e Phase 15ite Investigation & Preliminary Risk Assessment. Remada Ltd Report ref: 1261.01.01
issued in July 2024.

15 Limitations

The comments given in this report and the opinions expressed are based on the information reviewed
and observations during site work. However, there may be conditions pertaining to the site that have
not been disclosed by this assessment and therefore could not be taken into account.
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2 SUMMARIES OF PREVIOUS REPORTS

2.1 Remada Phase 1 Report

The Executive Summary and Conceptual Site Model presented within Remada's Phase 1Desk Study are
reproduced below:

211 Site Setting

The site comprises an irregular plot north of A4810 Queen’s Way and west of Kings Wall Drive. At the time of
writing the majority of the site is vacant scrubland, with the northeast portion being used as a compound
associated with the 5t. Modwen Homes residential development adjoining the site to the north-east. The yard
is mainly used for car parking and the storage of construction plant and materials. Soil stockpiles were noted
on-site during Remada’s site walkover, likely comprising earthworks from the adjacent housing development.
However, no permanent structures were noted on-site.

It is understood that it is proposed to develop approximately the southern two-thirds of the site with a new
Lidl retail store. The northern third of the site has been designated as disposal land upon which it is proposed
to develop a new nursery and 3 No. retail units with associated car parking and landscaped areas. This Phase
1Site Investigation & Preliminary Risk Assessment report focuses on the proposed Lidl store area of the site
only.

21.2 Site History

The earliest available historical mapping of 1883 shows the site to comprise agricultural land, devoid of any
structures. By 1967, the site had been redeveloped to comprise part of the wider ore stockpiling area for
Spencer Steelworks. An east-west orientated conveyor bisected the northern area of the site, whilst a parallel
roadway bisected the southern area of the site. Since the mapping of 2004 the site has remained vacant
following the demolition of the steelworks. More recently parts of the study site have been used as a
construction compound associated with the adjacent (off-site) residential development.

213 Geology / Hydrogeology

Published geological maps record that the site is underlain by superficial Tidal Flat Deposits, designated as
Unproductive Strata, and bedrock of the Mercia Mudstone Group, designated as a Secondary (B) Aquifer. The
site is not located within a groundwater Source Protection Zone (SPZ).

214  Mining

The site is located within an area which might not be affected by coal mining activity

215 Radon

The site is located in a Lower Probability Radon Area (less than 19 of homes are estimated to be at or above
the action level). Consequently, no radon protective measures are considered necessary within the structural
design of the proposed development.

216 Unexploded Ordnance (UXO) Risk

Freely available Zetica Unexploded Ordnance (UXO) risk mapping indicates the site to be located within an
area where the bomb risk is ‘Low'. Therefore, no UXO precaution measures are considered necessary for any
subsequent intrusive investigation, based on the information available for the site to date.

217 Recommendations

Environmental

The desk study has identified a number of on-site and off-site potential sources of contamination that would
require further investigation. The following is recommended:
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e Investigation of the lateral and vertical extent of made ground/fill beneath the proposed store
footprint;

e (Collection of soil and groundwater samples from the areas identified above for contaminants of
concern; and

e  Ground gas monitoring.
Geotechnical
It is recommended that a ground investigation is undertaken to enable preliminary foundation design.

Given the records in the Coal Authority’s Consultants Mining Report, it is not recommended that a Coal Mining
Risk Assessment (CMRA) be required for the site. No further action is considered necessary at this stage
relating to coal mining at and beneath the site.
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On-site Sources
General Made Ground

Former ore stockpiles
& conveyor associated
with steelworks

Stockpiled
construction materials

Off-site Sources

General Made Ground
Former Steelworks

Electricity sub-station
Residential properties

Llanwern Bull Public
House

Asbestos /
Metals As, Be, Cd,
Cu, Cr (VI), Cr ()
Hg. Ni, Se, Va, Zn,
Boron, TPH /PAH,
PCBs

Disturbance due
to construction
plant causing
direct  contact,
dusts, vapours.

Direct  Contact
with  occupants
of the proposed

development
Inhalation of
fibres / vapours /
gases by
occupants of
proposed
development

Permeation  of
water supply
pipework

Leachate

Occupants  of
the

development /
building fabric

Adjacent
residents
during
construction

Secondary B
Aquifer

Surface
watercourses

Direct Soil Ingestion Yes To be assessed Potential risk (To be (To be
(TBA) assessed (TBA) | assessed (TBA)

Indoor Dust Yes As above Potential risk TBA TBA

ingestion

Skin Contact with Yes As above Potential risk TBA TBA

Soils

Skin Contact with Yes As above Potential risk TBA TBA

Dust

Inhalation of Yes As above Potential risk TBA TBA

Outdoor Dust

Inhalation of Yes As above Potential risk TBA TBA

Outdoor Vapours

Inhalation of Indoor Yes As above Potential risk TBA TBA

Vapours

Inhalation of ground Yes As above Potential risk TBA TBA

gas

Inhalation of radon No Lower Negligible None Negligible

gas Probability Area

Ingestion via Yes As above Potential risk TBA TBA

permeated water

supply pipework

Direct contact with Yes As above Potential risk TBA TBA

Unproductive

Aquifer in

Superficial Deposits

In-direct contact Yes As above Potential risk TBA TBA

with Secondary (B)

Aquifer in bedrock

Table 1: Outline Conceptual Site Model

Direct contact with subsurface soil and/or groundwater during redevelopment works are not assessed as part of the CSM. It is considered that risks to workers will be
managed as part of any the redevelopment works at the site through the application of health and safety procedures, where required.
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3 SITE WALKOVER

The opportunity was taken to inspect the proposed Lidl store site during the investigation and
subsequent monitoring as recorded in the photographs below. The site was being used a builders’
compound by 5t Modwen who were constructing the adjacent residential development. The extent of
deposited waste, Made Ground and builders materials varied during the period of Remada’s works.

Photo 1. View towards North/North-
West from centre of site 10" June
2024,

Photo 2: View towards West from
centre of site 10t June 2024.
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Photo 3: View towards North East
from south of the site 10t June 2024.

Photo 4: View towards South-West
from centre of site 10t June 2024.

Photo b: View towards south from
centre of site 10t June 2024.

10
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Photo 6: View towards South from
South of the site 10™ June 2024.

Photo 7: View towards West from St
Modwen’s site office 8" August 2024.

Photo 8: View towards North from
centre of the site 8" August 2024.

11
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Photo 9: View towards west from
south of the site 8" August 2024.

12
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4 ENVIRONMENTAL & GEOTECHNICAL INVESTIGATION METHODOLOGY

41 Investigation Strategy

In accordance with Lidl Ground Investigation standard 05.2023, five (5 No.) window sample boreholes
were required beneath the proposed store footprint to a depth of 7m or refusal, and four (4 No.)
beneath the delivery bay, HGV access and car park area. Four (4 No.) plate bearing tests were
conducted within the proposed store footprint for a raft foundation design, and eight (8 No.) DCP CBR
tests were conducted in the proposed car park at the locations indicated on Figure 2. Four (4 No.)
ground gas monitoring visits were scheduled for the site to provide the minimum required by C665.

The supplementary investigation was carried out on the 8" August 2024 and broadly within the
proposed store footprint as constrained by the activities and wastes of the construction site
compound. The supplementary investigation comprised CPT probeholes to determine the depth of the
competent strata and the installation of shallow gas monitoring wells at the locations indicated on
Figure 3.

Due to the active use of the site as a construction compound, with the associate storage of materials
and soil stockpiling, access to some areas of the site was restricted.

All exploratory holes were logged by a suitably qualified Geo-environmental Engineer in general
accordance with the recommendations of B55930:2015+A1:2020. Detailed descriptions, together with
relevant comments, are given in the Exploratory Hole Logs.

The weather conditions at the site during the fieldwork period were generally warm and dry, with no
standing water nor slippery ground conditions being noted.

4.2 Intrusive Investigation
421 Initial Investigation

The investigation comprised the drilling of nine (S No.) window sample boreholes (WS101 - WS109),
the execution of four (4 No.) plate bearing tests and eight (8 No.) CBR tests at locations indicated on
Figure 2 between 10%" of June and the 16%" of July 2024.

All boreholes were advanced to a target depths of either 3.0m and 7.0m below existing ground level
(bgl). Combined Groundwater and Ground Gas monitoring standpipes were installed in WS101, WS102
and WS103.

4.2.2 Supplementary Investigation

Four (4 No.) Cone Penetration Tests (CPT1to CPT4) were carried out on the 8™ August 2024 and broadly
within the proposed store footprint as constrained by the activities and wastes of the construction site
compound.

A cone of 36mm diameter is pushed into the ground at a standard penetration rate by a set of hydraulic
rams at a rate of two centimetres per second by a rig with a push of 10-20 tonnes. Cone resistance qc,
sleeve friction fs, and porewater pressure u2 are measured and recorded to classify soils and
processing of the data enables the derivation of geotechnical properties.

Four (4 No.) ground gas monitoring wells (WS301-304) were installed to a maximum depth of Tm bgl.
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4.3 In-Situ Testing
431 Standard Penetration Tests

Standard Penetration Tests (SPTs) in the window samples were carried out at 1.0m intervals as
recorded on the borehole logs to assess the relative density and consistency of soils.

SPTs were conducted in accordance with BS EN ISO 22476-3 and the recorded SPT N-values are
summarised on the borehole logs.

The SPT N-values have been corrected based on the Energy Ratio of 68% for the SPT hammer on the
window sampling rig. The SPT Hammer Energy Test Report, undertaken in accordance with BS EN ISO
22476-3:2005 is presented in Appendix A.

43.2 Hand Shear Vane

Hand shear vane tests were undertaken using an Impact SL810 and in general accordance with the
manufacturer’s instructions on selected samples of cohesive soils.

433 Plate Bearing Tests

Four plate bearing tests were carried in general accordance with BS EN 19597:2007 Annex K or IAN
73/06 to a minimum pressure of 300kN/m?using a 600mm diameter plate, at the locations in Figure
2. A 13-tonne 360 tracked excavator provided the reaction load.

Test results are presented in Appendix B.

43.4 Dynamic Cone Penetrometer (DCP) Tests

Four (4 No.) DCP tests were conducted in order to determine California Bearing Ratio (CBR) values for
near surface soils, at the locations on Figure 2. A known mass is dropped through a known distance
to drive a cone into the ground. The penetration distance per blow is recorded in order to enable the
CBR value to be calculated.

Test results are presented in Appendix C.

4.3.5 Cone Penetrometer (CPT) Tests

Four (4 No.) CPT tests were carried within the store footprint at the locations indicated on Figure 3 and
the findings are presented in Appendix F. The tests were carried out in accordance with the
International Standard for Electrical Cone and Piezocone Penetration Test ISO 22476-1:2022(E). 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.

4.4 Soil Sampling
441 Environmental

Made ground and natural soils were selected by visual and olfactory means for subsequent analysis.
Samples for chemical laboratory testing purposes were collected in amber glass jars, amber glass
vials and plastic tubs and retained in a cool box for transport to the laboratory.

4,42 Geotechnical

Geotechnical samples were collected at depths indicated on the window sample logs with samples
retrieved from within a sleeve line. The disturbed samples were placed in sealed and correctly labelled
plastic tubs or bags as appropriate. All geotechnical samples were dispatched to the laboratory for
testing with a completed chain of custody.
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4,5 Gas & Groundwater
45.1 Installations

Combined ground gas and groundwater monitoring standpipes were installed in selected wells with a
50mm diameter slotted HDPE pipe and packed with gravel surround as recorded on the exploratory
logs. WS101 to WS104 were completed with 1.0m of plain HDPE pipe and bentonite seal, with a gas
bung and tap being installed at the top of the pipe.

WS301 to WS304 were installed 0.5m of 50mm diameter slotted HDPE pipe and packed with gravel
surround and 0.5m of plain pipe with bentonite surround and 0.5m above ground level as recorded
on the exploratory logs.

45.2 Monitoring

Ground gas monitoring was undertaken using a GasData GFM436 gas analyser for the parameters
reported below. Groundwater levels were measured with a GeoSense OWP30 oil water interface probe.

Permanent ground gas monitoring involved the measurement of the following in the prescribed order:
e Pressure difference between the monitoring well and the atmosphere,
e Peak and steady flow rates of gas into or out of the monitoring well;

e Peak and steady concentrations of carbon dioxide, methane, oxygen (minimum and steady
recorded), carbon monoxide, hydrogen sulphide; and

e Depth to groundwater.

Four ground gas monitoring visits were undertaken as a minimum required for a commercial
development in accordance with CIRIA C665. Ground gas concentrations were recorded on the 18" of
June 2024 and on the 3, 9™, and 16 of July 2024 at WS101, WS102 and WS103 and the results are
presented in Table 2a.

Four additional ground gas monitoring visits were undertaken on 16%, 23 29% August and 19t
September at WS301-304 and the results are presented in Table 2b.

4.6 Quality Assurance and Quality Control

All samples were submitted to a United Kingdom Accredited Laboratory (UKAS) under a completed
chain of custody. The laboratory carried out its own QA/QC programme to ensure that the quality of
the analytical data conformed to the appropriate test method protocols.

47 Laboratory Analysis & Testing

47.1 Chemical Analysis - Sail

Five (5 No) soil samples were scheduled for the analysis of asbestos, arsenic, barium, beryllium,
cadmium, chromium (lll & V1), copper, mercury, nickel, lead, selenium, zinc, fraction of organic carbon,
Total Petroleum Hydrocarbons (TPHCWG), Polyaromatic Hydrocarbons (PAH), BTEX compounds
(benzene, toluene, ethylbenzene and xylene) and phenols.

In addition, four (4 No) samples were scheduled for Waste Acceptance Criteria (WAC) analysis.
The results of laboratory chemical analyses are presented at Appendix D.

4,7.2 Geotechnical

Samples recovered from the boreholes were submitted to an accredited laboratory for the following
tests in general accordance with BS1377:1990:

e 5 No Natural Moisture Contents
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e 5 No Plasticity Indices
e 4 No Particle Size Distribution tests; and
e 6 No BRE SD1 suites.

The results of the geotechnical testing are presented at Appendix E.
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5 GEOTECHNICAL & ENVIRONMENTAL INVESTIGATION FINDINGS

5.1 Ground Conditions

A brief description of the published geology is provided together with a summary of the ground
conditions encountered during the intrusive investigation. Exploratory logs are presented at the end
of the report.

511  Published Geology

Published geological mapping indicates the site to be directly underlain by superficial Tidal Flat
Deposits. The British Geological Survey (BGS) describe these as typically comprising ‘a consolidated
soft silty clay, with layers of peat, sand and a basal gravel. A stronger, desiccated surface zone is
sometimes present.

Bedrock underlying the site is formed of the Mercia Mudstone Group. The BGS describes the stratum
as typically comprising ‘dominantly red, less commonly green-grey, mudstones and subordinate
siltstones with thick halite-bearing units in some basinal areas. Thin beds of gypsum/anhydrite are
widespread; thin sandstones are also present’.

The superficial deposits are designated as 'Unproductive Strata', the Mercia Mudstone Group bedrock
as a Secondary B Aquifer. The site is not located within an Environment Agency-designated
groundwater Source Protection Zone.

b.1.2 Made Ground

Made Ground was encountered within all of the exploratory holes located within the proposed Lidl
development site. Made Ground was typically encountered as natural material with anthropogenic
inclusions predominantly comprising demolition material with rare industrial by-products (slag). Made
Ground was encountered from ground surface levels or below topsoil to depths ranging from 0.90 to
2.60m bgl, though the base of the Made Ground was not encountered within 3.0m of ground surface
levels within exploratory hole WS106.

5.1.3 Superficial Deposits

Within the window samples boreholes, the Tidal flat deposits were encountered as very soft to firm
blueish grey, locally mottled brown, clay overlying pseudo-fibrous peat which was encountered from
depths of 3.70 to 4.80m bgl. The Supplementary CPT investigation within the proposed store footprint
proved soft organic deposits to a depth to 7m bgl overlying low strength silty sand/sandy silt and low
strength silty clay / clayey silt which significantly increased in strength between 11.1m bgl and 12.4m
bgl dependent upon location.

b.1.4 Bedrock

Bedrock was not positively identified during the course of Remada's investigation.

5.2 In-situ Testing
5.21 Standard Penetration Tests (SPTs)

In-situ SPTs were undertaken to assist with the interpretation of strata encountered. The results of
corrected N-values versus depth are plotted in the graph below:
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Graph 1: Plot of Corrected SPT N-Values Versus Depth

Undrained shear strengths have been estimated from SPT N values using the relationship developed
by Stroud (The standard penetration test in incentive clays and soft rocks) and summarised in
Tomlinson where:

Mass shear strength = f; x N
Where f; is based on the plasticity index.

A Plasticity Index of 40 - 50% has been assumed (based on geotechnical laboratory testing) which
equates to an f; factor of 4.2.
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Graph 2: Plot of Mass Shear Strength Versus Depth
5.22 Hand Shear Vane

Within the tidal flat deposits encountered, field vane results ranged between 18kPa (in WS104 at
3.00m) and 87kPa (in WS107 at 2.00m bgl). The hand shear vane test results have been plotted along
with the results interpreted from the SPT N-values in Graph 2.

5.23 Plate Bearing Test

The results of four (4 No.) plate bearing tests on sub-base and subsoil within the footprint of the
proposed Lidl store produced K762 values of 55 to 448kN/m?/m, with equivalent CBR values ranging
from 8% to =100%. The results of the plate bearing tests are presented in Appendix B.
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524 (BRTests

The results of the DCP tests undertaken within the proposed car park area produced values typically
between c. 4 and 50% and averaging around 20% within the upper 500mm.

525 CPT Tests
CPT logs and derivations are presented in Appendix F.
53 Soil Observations

Made Ground was recovered at all locations as a heterogeneous granular material containing a variety
of man-made materials including brick, concrete and slag.

There were no visible or olfactory indicators of contamination within the sampled soils.
5.4 Groundwater Observations

Groundwater was not encountered during the course of the intrusive investigation. Groundwater
levels within the monitoring wells were found to range from between 0.38 and 1.80m bgl.

55 Chemical Analysis
Results of the soil chemical analysis are presented in Table 3 and summarised as follows.

The average FOC and pH were 0.018 and 8.2 respectively. Asbestos was not detected in the samples
analysed. Detectable concentrations of metals were identified, although these are generally within the
range that would typically be expected for Made Ground.

Concentrations of PCBs were found to be below the method detection limit (MDL) within all samples
analysed.

Concentrations of TPH were detected above method detection limit (MDL) in one sample recovered
from exploratory hole WS105 at a depth of 1.00m bgl. The hydrocarbons detected were heavy end
hydrocarbons in the C21 to C35 carbon range. This sample was taken from Made Ground comprising
clay with fragments of brick, concrete, and slag.

Concentrations of PAHs were generally low (<5 mg/kg). A maximum concentration of total PAHs of
4.66 mg/kg was encountered in a sample recovered from exploratory hole WS104 at 1.0m bgl.

In addition, the PAH concentrations have been plotted on a double ratio plot to provide an indication of
the likely source of the PAHs. All of the samples that had detections of the four PAHs used have been
plotted and all are indicated to be associated with coal derived (pyrogenic) likely associated with the
former on-site steelworks.
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Graph 3: PAH Double Ratio Plot

Geotechnical Testing

Results of the geotechnical testing are summarised below.

5.6.1

Plasticity Testing

Plasticity testing was undertaken on five samples of cohesive soils recovered from the window sample
boreholes, with the results ranging between 42% and 52%. These indicate the soils to be of very high
(CV) plasticity and high volume change potential as summarised in the table below:

Location | Depth (m) Plasticity Passing Modified Volume Change
Index (%) 425mm (%) Plasticity Index Potential
WS101 1.50 42 100 42 High
Ws102 1.50 49 100 49 High
WS103 2.00 42 100 42 High
WS104 2.60 52 100 52 High
WS105 3.00 42 100 42 High

5.6.2 Particle Size Distribution (PSDs)
The PSD tests revealed the following;

Table 4: Plasticity Indices and Volume Change Potentials of the Cohesive Strata

e The bulk sample from WS5101 at 1.2 - 2.0m comprised brown mottled grey slightly sandy CLAY.

e The bulk sample from WS102 at 2.0 — 3.0m comprised grey slightly sandy CLAY.

e The bulk sample from WS104 at 3.0 — 4.0m comprised brown slightly sandy CLAY.

e The bulk sample from WS105 at 0.0 - 0.7m comprised brown sandy very gravelly CLAY.
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5.6.3 BRE SD1 Analysis

The water-soluble sulphate contents varied from 0.002 to 0.061 g/l in the four soil samples analysed
with pH varying from 7.8 to 8.4. The total sulphur content varied from 0.014 to 0.028% and total
sulphate (as S0.) varied from 0.026 to 0.044%.

5.7 Ground Gas Monitoring Results
571 WS101-Ws103

WSI101 to WS103 were installed with response zones from 1.0m to 5.0 m bgl through a soft CLAY to a
minimum depth of 3.7m bgl overlying pseudo-fibrous PEAT below 3.7m bgl.
The results of the ground gas and groundwater monitoring are summarised below:
¢ A maximum steady state concentration of methane was recorded as of 91.3% v/v in W5101on
St July 2024.

¢ A maximum steady state concentration of Carbon Dioxide was recorded as 12.0% v/v in W5102
on 37 July 2024.

e A minimum steady stated concentration of Oxygen was recorded 0.0. % v/v in W5102 on 3™
July 2024.

e Ground gas flow rates were recorded at a maximum of 60 litres per hour (l/hr) in WS101 on
16 July 2024.

e Groundwater was encountered in all monitoring wells at between 0.3 and 1.8m bgl.

e Atmospheric pressure at the time of sampling varied between a high of 1011 millibar (mbar)
on 18" June 2024 and a low of 1005 of 16" July 2024. The monitoring visits were undertaken

during periods of rising, steady and falling pressure trends over the preceding forty-eight
hours.

5.7.2 WS301-W5304

WS301 to WS304 were installed to a depth of 1.0m within the overlying soft CLAY. The results of the
ground gas and groundwater monitoring are summarised below:
e A maximum steady state concentration of methane was recorded as of 0.0% v/v.
e A maximum steady state concentration of Carbon Dioxide was recorded as 1.8% v/v in W5303
on 16" August 2024,

¢ A minimum steady stated concentration of Oxygen was recorded as 14.10. % v/v in WS302 on
10t September 2024.

e Ground gas flow rates were recorded at a maximum of 0.0 litres per hour.
e Atmospheric pressure at the time of sampling varied between a high of 1014 millibar (mbar)
on 16" August 2024 and a low of 1001 of 23 August 2024. The monitoring visits were

undertaken during periods of rising, steady and falling pressure trends over the preceding
forty-eight hours.
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6 GENERIC QUANTITATIVE RISK ASSESSMENT

6.1 Human Health Risk Assessment

In order to provide an up to date assessment of the risks to human health, Remada has adopted the
most recent Generic Assessment Criteria (GAC) published by LQM/CIEH (S4ULs) and CL:AIRE/EIC/AGS
for the assessment of potential risks to human health. The derivation of GAC, methodology, input
parameters and technical guidance (CLEA) may be obtained upon request.

A proposed indicative site layout for the retail store and associated car park is presented as Figure 3.

Default parameters have been adopted for sandy loam of pH 7 and commercial land use. FOC ranged
from 0.0075 to 0.0300 giving a Soil Organic Matter (SOM) content range of between 0.17 to 5.17% with
an average result of 2.57%. To present a conservative assessment, the SOM content of 2.5% has been
adopted for the assessment.

The depth to potential sources of contamination for indoor air pathways has been assumed to be 0.5m
below building foundation level. The source has been conservatively assumed to be at ground level
for outdoor air and direct contact pathways.

For commercial land use the CLEA version 1.06 critical receptor is conservatively modelled as a female
working adult with an exposure duration of 49 years. In accordance with the default parameters, it was
assumed that employees spend most of their time indoors and that 80% of outdoor area is covered
by hardstanding. As such, the potential exposure pathways have been assumed to be:

e Direct Soil and Indoor Dust Ingestion;

e Skin contact with soils and dusts;

¢ Inhalation of indoor and outdoor dusts and vapours.
Where GAC values for individual TPH fractions are not exceeded, the potential additive effect has been
assessed by calculating overall TPH hazard index for each sample.
6.2 Comparison of Soil Analysis Results with Human Health GAC
A comparison of soil chemical analysis with GAC is presented as Table 3.
TPH, PAH & BTEX

None of the analytes tested were detected at concentrations that exceeded the human health GAC
protective of on-site workers.

Metals & Inorganics Excluding Asbestos

None of the analytes tested were detected at concentrations that exceeded the human health GAC
protective of on-site workers.

Asbestos
There was no asbestos detected in the samples selected for analysis.
PCBs

Concentrations of PCBs were found to be below the method detection limit (MDL) within all samples
analysed.
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6.3 Controlled Waters Risk Assessment
6.3.1 Sensitivity - Groundwater

The site is not indicated to be within a Groundwater Source Protection Zone. The superficial Tidal Flat
Deposits underlying the site are designated as unproductive strata, and the Mercia Mudstone Group
bedrock underlaying the site is designated as a Secondary ‘B’ Aquifer. There are no groundwater
abstractions recorded within Tkm of the site.

6.3.2 Sensitivity — Surface Waters

The nearest surface water feature is a stream/inland river bounding the site to the northwest. There
are no surface water abstractions recorded within Tkm of the site.

Investigation has revealed that the site is underlain by unproductive strata in the superficial deposits
and Secondary B Aquifer in the bedrock.

6.3.3 Risk Assessment

The results of the soil chemical analysis undertaken has identified that concentrations of metals and
inorganic contaminants are within the range that would be expected for ‘typical Made Ground.
Detectable concentrations of TPH and PAHs were encountered in some samples. However, the
contaminants identified are of low solubility and mobility and as such are unlikely to present a risk to
groundwater beneath the site.

The groundwater was encountered at depths of between 0.38 and 1.8m bgl during the monitoring
programme.

Post-development, the site will continue to be predominantly covered by a retail building and areas of
hardstanding. Consequently, the risk of leaching of contaminants as a result of infiltration of
groundwater is limited. Therefore, the risk to controlled waters from contaminants within the Made
Ground and natural soils at the site is considered to be low and does not warrant further consideration
at this stage.

6.4 Ground Gas Assessment

In order to understand the gassing regime at the site, a Characteristic Situation (as defined in CIRIA
C665 and BS8576:2013) is determined for the site. CIRIA C665 and BS8576 provides definitions for
each Characteristic Situation based on Gas Screening Values (GSV) which are calculated as follows:

e GSV = Gas Concentration (% v/v) x Measured Borehole Flow Rate (l/hr)

BS8576 makes a distinction between the GSV and the Hazardous Gas Flow Rate (Qng) which is also
calculated using the above calculation. BS8576 states that Qng is calculated for each individual
borehole for each monitoring visit, whereas the GSV is taken as the representative value for the site
or site zone.

As a worst case assessment, the GSV for the site is therefore taken as the maximum steady-state
carbon dioxide/methane concentration recorded in the boreholes which is multiplied by the maximum
flow rate recorded during the same monitoring event.

WS101 to WS103 were installed with response zones from 1.0m to 5.0 m bgl through a soft CLAY to a
minimum depth of 3.7m bgl overlying pseudo-fibrous PEAT below 3.7m bgl.

e Methane GSV = 91.3% x 34.6l/hr = 31.59 l/hr
e (Carbon Dioxide GSV =18.0% x 34.6l/hr = 6.23 l/hr
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WS301 to W5304 were installed to a depth of 1.0m and overlying soft CLAY.
e Methane GSV = 0.1% x 0.1l/hr = 0.0001 l/hr

e Carbon Dioxide GSV = 1.8% x 0.1/hr = 0.0018 l/hr
(@ minimum value of 0.1% has been adopted).

The calculated GSV for WS101to WS103 exceeds 15.0 (and less than 70.0) l/hr for methane and would
place the site into Characteristic Situation 5 (C5-5). However, the calculated GSV for WS301 to WS304
is less than 0.07 l/hr and would place the site into Characteristic Situation 1.

Given that the natural CLAY prevents a direct pathway for ground gas with the PEAT and the proposed
building, it is recommended that Characteristic Situation 2 protection measures should be adopted.

For a commercial building of this type (Type C) at a site classified as Characteristic Situation 2 the
required minimum gas protection score for a low risk site in accordance with BS 8485:2015+A1:2019
(Table 4) is 2.5. Appropriate forms of floor and substructure designs are listed Table 5 of BS BS
8485:2015+A1:2019; it is likely that structural barriers, ventilation and a ground gas membrane would
comprise suitable mitigation measures.

6.5 Revised Conceptual Site Model

A revised Conceptual Site Model is presented as Table 5 below.

6.6 Waste Classification & Waste Acceptance

Waste classification has been undertaken following guidance set out in WM3 EA Technical Guidance
‘Guidance on the classification and assessment of waste’, 1st Edition, Version 1.2GB, October 2021. The
results of this assessment determine the appropriate List of Waste (LoW) Code and whether the waste
should be classified as hazardous or non-hazardous. Classification is undertaken using the results of
solid (total) analyses and not on the results of the WAC analyses.

Once the waste has been classified as either hazardous or non-hazardous then the WAC testing
determines if the waste meets the requirements for disposal in the required landfill. Therefore, If the
waste is classified as hazardous waste, then the waste would also need to meet the hazardous waste
WAC requirements to be disposed of in a hazardous waste landfill. However, if the final destination of
the waste is not to landfill then WAC analysis is not required.

The WAC testing also allows for a distinction to be made between inert and non-hazardous waste.
Waste that does not fall within the hazardous waste category and meets the requirements for disposal
in an inert landfill can therefore be disposed of in an inert landfill. However, waste that does not meet
the requirements for inert landfill will need to be disposed of in a non-hazardous landfill. In certain
circumstances hazardous waste can be disposed of in a designated cell within a non-hazardous landfill.
In this case the waste would need to meet more stringent leachate requirements for stable non-
reactive hazardous waste.

6.6.1 Waste Classification

The results of the assessment indicated that contaminant concentrations within the Made Ground,
were generally low though with concentrations of antimony and pH values classifying the soils as
stable, non-reactive hazardous waste suitable for disposal within a non-hazardous landfill and would
classify the soils as non-hazardous with Low Code 17 05 04 (soils and stones other than those
mentioned in 17 05 03).
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6.6.2 Waste Acceptance

Waste Acceptance Criteria (WAC) analysis was undertaken on four samples of Made Ground. The
assessment indicated that three of the four samples met the requirements for disposal in a non-
hazardous landfill as stable, non-reactive hazardous waste. The sample of Made Ground recovered
from exploratory hole WS102 at a depth of 1.0m bgl met the requirement for disposal in an inert
landfill.

6.7 Health & Safety Considerations

To ensure direct exposure of construction workers involved in the site redevelopment to any impacted
contaminated shallow soils is minimised, the guidance stated in HSG 66 “Protection of Workers and
the General Public During Redevelopment of Contaminated Land” should be followed.
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Potential Source Potential Pathways Potential Exposure Route Potential Findings of Risk Proposed Residual
Areas Contaminant Receptor (Human unless Identified Ground (Un- Remediation Risk
of Concern otherwise stated) Linkage investigation | mitigated) (Mitigation) Estimatio
(unmitigated) Measures n
On-site Sources Direct Soil Ingestion Yes No Low None required Low
exceedances of
ke Disturbance due to GAC
Ground construction plant - . -
Former ore causing direct Indoor Dust ingestion Yes As above Low None required Low
i;c)(:"cvlg;;ers & \c/(;;’[c)azjcrts..dusts. Occupants of Skin Contact with Soils Yes As above Low None required Low
associated with Asbestos / the Skin Contact with Dust Yes As above Low None required Low
steelworks Metals As, Be, development / Inhalation of Outdoor Dust Yes As above Low None required Low
. Cd. Cu, Cr (VI), | Direct Contact with | building fabric | Inhalation of Outdoor Yes As above Low None required Low
Stockpiled Cr (I1) Hg, Ni, occupants of the Vapours
construction Se,Va, Zn, proposed Inhalation of Indoor Yes As above Low None required Low
materials Boron, TPH development Vapours
/PAH, PCBs Inhalation of ground gas Yes Cs2 Medium Gas protection Low
Off-cite Sources Inhalation of fibres | Adjacent measures required
/ vapours / gases residents within proposed
General Made by occupants of during ' store design
Ground proposed construction Inhalation of radon gas No Lower Negligible None Negligible
development Probability
Former Area
Steelworks . Ingestion via permeated Yes No Low None required Low
Electricity sub- Permeation of water supply pipework exceedances of
. water supply GAC
station pipework
Residential Secondary B Direct contact with Yes As above Low None required Low
properties Leachate Aquifer Unproductive Aquifer in
Llanwern Bull Superficial Deposits
. Surface
Public House watercourses In-direct contact with Yes As above Potential TBA TBA
Secondary (B) Aquifer in risk
bedrock

Table 5: Refined Conceptual Site Model

Direct contact with subsurface soil and/or groundwater during redevelopment works are not assessed as part of the CSM. It is considered that risks to workers
will be managed as part of any the redevelopment works at the site through the application of health and safety procedures, where required.
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7 GEOTECHNICAL SITE ASSESSMENT: LIDL STORE

7.1 Geotechnical Considerations

An indicative site layout has been made available to Remada, illustrating the proposed store footprint
to be in the western and north-western areas of the site. The proposed delivery ramp would be located
adjacent to the north-western corner, whilst the remaining areas would be occupied by car parking and
soft landscaping.

Remada’s boreholes WS101 to WS105 were located in the central and southern areas of the proposed
store, as indicated in Figure 2. Due to access restrictions and the presence of stockpiled material, it
was not possible to locate any exploratory holes beneath the northern area of the proposed building
or the proposed delivery ramp.

Within boreholes WS5101 to WS105, pseudofibrous PEAT deposits were encountered within all five
boreholes from depths of between 3.7m and 4.8m bgl and remained present at the 7.0m basal depth
of each borehole. The cohesive and peat deposits are considered to be representative of the superficial
Tidal Flat Deposits indicated from the BGS mapping. The Supplementary CPT investigation within the
proposed store footprint proved a high strength soil to a depth of 1m overlying soft organic deposits
to a depth to 7m bgl overlying low strength silty sand/sandy silt and low strength silty clay / clayey
silt which significantly increased in strength at between 11.1m bgl and 12.4m bgl dependent upon
location. CPT refusal depths were between 12.5 and 13.1m bgl. CPT locations are indicated on Figure 3.
No groundwater was encountered during the initial intrusive investigation, but during the subsequent
monitoring programme standing water was recorded at depths of between 0.38 and 1.80m bgl

Details of the proposed permanent and variable design loads (actions) are not currently known
although an indicative column load of 400kN has been provided.

7.2 Foundations

Based on the findings of CPT1to CPT4 the following idealised soil profile has been adopted:

Depth Description gc MPa* | SPT Neo | Su(Kpa) * Comment
(m bgl)
Otol High Strength fine | 10 8 150 Not used in pile capacity
grained soils estimate
1to10.7 Low strength 1 2 20 Not used in pile capacity
soils/organic estimate
material
10.7t0 125 Medium to High 2 10 80
Strength soils
125 t0 13.1 High Strength soil | 13 35 300 Assumed to represent
bedrock

Table 6: Idealised Soil Profile

Note* Taken from Qc(measured) and SPT Neo * & Su(Kpa) * Derived Values on CPT Logs. Groundwater
has been assumed to be at <Imbgl.
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Either driven or continuous flight auger (CFA) piles could be utilised. Driven piles have the advantage
of improving the density of the ground whereas CFA piles could potentially loosen the granular
deposits and thus result in a reduced safe working load. The main disadvantage of driven piles is that
they can cause unacceptable amounts of vibration that could potentially damage nearby above and
underground structures. If driven piles are used then assurances will need to be sought from the piling
contractor that damage will not be caused to nearby structures, including buried infrastructure on the
site.

The following table provides a summary of the estimated safe working loads base on the assumptions
detailed above:

DI:i;:';I' ?ri) Pile Type Pile Diameter (mm) EstimatLe:a&';a(fkeN\)Norking
15 CFA 250 435
15 CFA 350 785
15 CFA 450 1200
15 Driven 250 465
15 Driven 350 830
15 Driven 450 1300

Table 7: Preliminary Estimated Pile Capacities

The safe working load has been calculated by two different methods. In the first method a factor of
safety of 2.5 is applied to both the end bearing and skin friction components. In the second method a
factor of safety of 3.0 is applied to the end bearing component and 15 to the skin friction
component. The safe working load is calculated by both methods and the lower of the two adopted.

Piles should be driven a minimum of 9 pile diameters into the bearing stratum.

The estimated safe working load is indicative only and specialist piling contractors should be consulted
with regard to the design and performance of their piled foundations. The calculated safe working
load has been calculated for a single isolated pile. The effect of group action has not been taken into
consideration. In addition, negative skin friction in the made ground have not been taken into
consideration.

It should be noted that the depth to bedrock is likely to vary across the site and therefore, piles of
differing lengths are likely to be required. If driven piles are adopted, then provisions should be made
to enable pile lengths to be easily varied. In addition, several of the exploratory holes encountered
obstructions within the made ground. Provision should be allowed for pre-probing of pile locations.

7.3 Floor Slab

It is considered that the floor slab should be suspended on piled foundations.

74 Shrinkage and Swelling

All analysed samples of CLAY were reported as being VERY HIGH plasticity with 100% passing a
0.425mm sieve. The modified plasticity index equates to High Volume Change Potential.

BRE 412 states that where the natural moisture content is less than 0.4 times the Liquid Limit (w < 0.4
wl) it is indicative of desiccation. Within all five samples analysed, the moisture content was greater
than 0.4 wL, so there was no evidence for desiccation within the underlying cohesive soils.
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The minimum foundation depths outside the zone of tree influence as specified by the NHBC have been
reproduced in Table 6 below, however:

Volume Change | A) Minimum foundation depth (m) | B) Minimum foundation depth (m)

Potential (allowing for restricted new (where planting is outside the zone
planting) of influence of trees)

High 150 1.0

Medium 125 0.9

Low 0.9 0.75

Table 8: NHBC 2023 Table 4 Minimum Foundation Depths
75 Imported Fill

All imported fill material should comply with an earthworks specification to be prepared by the
engineer and not contain concentrations of contaminants at greater than the Generic Assessment
Criteria (GAC) presented in Table 3.

7.6 Excavations and Temporary Works

Side slopes within the Made Ground and the underlying natural deposits are unlikely to remain stable
even in the short term without support or without being battered back to a safe slope gradient. A
detailed inspection of the side slopes should be made during excavation and a risk assessment carried
out to fully assess the support measures required.

Resting groundwater within the monitoring wells standing at depths of between 0.38 and 1.80m bgl.

7.7 External Car Park Construction

CBR values estimated from the DCP tests indicated that, near surface the CBR values were variable
with typical values of between 4 and 50% recorded within the upper 500mm of Made Ground.
However, CBR values of the underlying natural soil reduced to 6%.

7.8 Protection of Buried Concrete

In accordance with BRE SD1 for buried concrete in a brownfield site with mobile groundwater, analyse
of selected samples for water soluble sulphate returned values of up to 0.061 g/l and pH >5.5. A total
potential sulphate value of 0.084% was also calculated from the total sulphur results. Therefore, a
Design Sulphate Class DS-1is considered appropriate for buried concrete and an ACEC Class of AC-Tis
considered appropriate for the location.

79 General Construction Advice

All formations should be cleaned, and subsequently inspected, by a suitably qualified engineer prior to
placing concrete. Should any soft, compressible or otherwise unsuitable materials be encountered they
should be removed and replaced by blinding concrete.

Foundation concrete, or alternatively, a blinding layer of concrete, should be placed immediately after
excavation and inspection in order to protect the formation against softening and disturbance.

Generally, all formations should be placed wholly within the same material type, unless specific
geotechnical inspection and assessment have been undertaken.
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Where applicable ground beneath the proposed building footprint and potentially car parking may
require to be stripped to reveal localised areas of made ground and structures. Excavations should be
backfilled with suitably re-compacted materials to achieve formation level.

During foundation excavation works arisings should be constantly monitored for the presence of
contamination.
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8 CONCLUSIONS & RECOMMENDATIONS

8.1 Conclusions

The following conclusions have been made based on the findings of this investigation.
8.11 Phase 2 Site Investigation

The site was historically a steelworks, which was demolished some years prior to the commencement
of the intrusive investigation. At the time of writing, the site is being used as a construction compound
associated with the surrounding residential development.

Made Ground was encountered from ground surface levels comprising granular material with
inclusions of anthropogenic material. Made Ground was found to overly very soft to firm blueish clay
over peat. The maximum extent of the peat was not confirmed during the ground investigation, though
it should be noted that peat was encountered from depths as shallow as 3.70m bgl.

Geological mapping indicates the site to be underlain by superficial Tidal Flat Deposits, designated as
unproductive strata, overlying bedrock comprising the Mercia Mudstone Group, a Secondary B Aquifer.
The bedrock of the Mercia Mudstone Group was not encountered during the intrusive investigation.

8.1.2 Human Health Risk Assessment

The results of soil chemical analysis were compared to Human Health Generic Assessment Criteria for
commercial land use. None of the analytes tested were detected at concentrations that exceeded the
human health GAC protective of on-site workers.

8.1.3 Water Resources Risk Assessment

The results of the soil chemical analysis undertaken has identified that concentrations of metals and
inorganic contaminants are within the range that would be expected for ‘typical’ Made Ground.
Detectable concentrations of TPH and PAHs were encountered in some samples. However, the
contaminants identified are of low solubility and mobility and as such are unlikely to present a risk to
groundwater beneath the site.

The groundwater was encountered at depths of between 0.38 and 1.8m bgl during the monitoring
programme.

Post-development, the site will continue to be predominantly covered by a retail building and areas of
hardstanding. Consequently, the risk of leaching of contaminants as a result of infiltration of
groundwater is limited. Therefore, the risk to controlled waters from contaminants within the Made
Ground and natural soils at the site is considered to be low and does not warrant further consideration
at this stage.

8.14 Waste Classification

Waste Acceptance Criteria (WAC) analysis was undertaken on four samples of Made Ground. The
assessment indicated that three of the four samples met the requirements for disposal in a non-
hazardous landfill as stable, non-reactive hazardous waste. The sample of Made Ground recovered
from exploratory hole WS102 at a depth of 1.0m bgl met the requirement for disposal in an inert
landfill.

The results of the assessment indicated that contaminant concentrations within the Made Ground,
were generally low though with concentrations of antimony and pH values classifying the soils as
stable, non-reactive hazardous waste suitable for disposal within a non-hazardous landfill and would
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classify the soils as non-hazardous with Low Code 17 05 04 (soils and stones other than those
mentioned in 17 05 03).

8.2 Recommendations

It is considered that the superficial deposits encountered during this intrusive investigation would not
provide a suitable bearing capacity for spread foundations and therefore consideration will need to be
given to utilising piled foundations for the proposed Lidl store.

The Supplementary CPT investigation within the proposed store footprint proved a high strength soil
to a depth of Im overlying soft organic deposits to a depth to 7m bgl overlying low strength silty
sand/sandy silt and low strength silty clay / clayey silt which significantly increased in strength
between 11.1m bgl and 12.4m bgl dependent upon location. CPT refusal depths were between 12.5 and
13.1m bgl. No groundwater was encountered during the initial intrusive investigation, but during the
subsequent monitoring programme standing water was recorded at depths of between 0.38 and
1.80m bgl.

Preliminary estimated safe working loads have been tabulated but are indicative only and specialist
piling contractors should be consulted with regards to the design and performance of their piled
foundations.

It is considered that the floor slab should be suspended on piled foundations.

A Design Sulphate Class DS-1is considered appropriate for buried concrete and an ACEC Class of AC-1
is considered appropriate for the location.

83 Ground Gas

The results of the initial four rounds of gas monitoring visits placed the site into Characteristic Situation
5 (CS5) however the monitoring wells installed within WS101to WS103 penetrated the pseudo-fibrous
PEAT that is present beneath a layer of clay at depths 3.6 to 4.7m bgl. The results of four rounds of
supplementary gas monitoring at WS301 to W5304 which were installed to a depth of 1.0m would
place the site into Characteristic Situation 1. Given that the natural CLAY prevents a direct pathway for
ground gas with the PEAT and the proposed building, it is recommended that Characteristic Situation
2 protection measures should be adopted.
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STUDY LIMITATIONS

IMPORTANT. This section should be read before reliance is
placed on any of the information, opinions, advice,
recommendations or conclusions contained in this report.

1. This report has been prepared by Remada, Ltd with all
reasonable skill, care and diligence within the terms of the
Appointment and with the resources and manpower agreed
with (the ‘Client’). Remada does not accept responsibility for
any matters outside the agreed scope.

2. This report has been prepared for the sole benefit of the
Client unless agreed otherwise in writing.

3. Unless stated otherwise, no consultations with authorities
or funders or other interested third parties have been
carried out. Remada is unable to give categorical assurance
that the findings will be accepted by these third parties as
such bodies may have published, more stringent objectives.
Further work may be required by these parties.

4. All work carried out in preparing this report has used, and
is based on, Remada’ professional knowledge and
understanding of current relevant legislation. Changes in
legislation or regulatory guidance may cause the opinion or
advice contained in this report to become inappropriate or
incorrect. In giving opinions and advice pending changes in
legislation, of which Remada is aware, have been considered.
Following delivery of the report Remada has no obligation
to advise the Client or any other party of such changes or
their repercussions.

5. This report is only valid when used in its entirety. Any
information or advice included in the report should not be
relied upon until considered in the context of the whole
report.

6. Whilst this report and the opinions made are to the best
of Remada’ belief, Remada cannot guarantee the accuracy
or completeness of any information provided by third
parties.

7. This report has been prepared based on the information
reasonably available during the project programme. All
information relevant to the scope may not have received.

8. This report refers, within the limitations stated, to the
condition of the site at the time of the inspections. No
warranty is given as to the possibility of changes in the
condition of the site since the time of the investigation.

9. The content of this report represents the professional
opinion of experienced environmental consultants.
Remada does not provide specialist legal or other
professional advice. The advice of other professionals
may be required.

10. Where intrusive investigation techniques have been
employed they have been designed to provide a
reasonable level of assurance on the conditions. Given the
discrete nature of sampling, no investigation technique is
capable of identifying all conditions present in all areas. In
some cases the investigation is further limited by site
operations, underground obstructions and above ground
structures. Unless otherwise stated, areas beyond the
boundary of the site have not been investigated.

1. If below ground intrusive investigations have been
conducted as part of the scope, service tracing for safe
location of exploratory holes has been carried out. The
location of underground services shown on any drawing
in this report has been determined by visual observations
and electromagnetic techniques. No guarantee can be
given that all services have been identified. Additional
services, structures or other below ground obstructions,
not indicated on the drawing, may be present on site.

12. Unless otherwise stated the report provides no
comment on the nature of building materials, operational
integrity of the facility or on any regulatory compliance
issues.

13. Unless otherwise stated, samples from the site (soil,
groundwater, building fabric or other samples) have NOT
been analysed or assessed for waste classification
purposes.
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TABLES

(Not otherwise presented in main body of report)
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Table 2: Gas and Groundwater Monitoring Data

GAS & GROUNDWATER MONITORING DATA

\/

¥ \Gl )
SITE Glan Llyn, Newport GEO 7 CONSULTANTS
PROJECT No. 1261.03 Atmospheric & Ground Conditions
Visit 1 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: JR
arried Out by amos 1011 Damp
Date: 18.06.2024
Inst ¢ Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
nstrumen GFM436 14048
Details Steady Cloudy, warm
Well No. Cover Height Well CH, (% viv) CH, CO; (% viv) O, (% viv) Duration | Flow Rate Relative PID (ppm) Atmospheric | Water Level | Water Level | Depth of Comments
(m AOD) Diameter Steady (secs)* (I/br) Pressure (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
(mm) Peak Steady | | g (%) Peak Steady | Minimum | Steady Peak | Steady bgl)
WS101 50 0.6 0.0 0.0 0.1 0.1 20.9 20.9 60 0.0 - - - 1011 1.800 4.550
WS102 50 1.5 0.0 0.0 0.1 0.1 20.8 20.8 60 0.0 - - - 1011 1.000 4.550
WS103 50 1.5 0.0 0.0 0.2 0.2 20.7 20.7 60 0.0 - - - 1011 1.600 4.300
NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level
GAS & GROUNDWATER MONITORING DATA \/
SITE Glan Llyn, Newport GEO H [ONSULTANTS
PROJECT No. 1261.03
Visit 2 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
i : Kh
Carried Out by: U Khan 1006 dry
Date: 03-Jul-24
Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
Instrument
Details GFM436 14048 steady Light rain, warm
Well No. Cover Height Well CH, (% viv) CH, CO,; (% viv) 0, (% viv) Duration | Flow Rate Relative PID (ppm) Atmospheric | Water Level | Water Level | Depth of Comments
(m AOD) Diameter Steady (secs) (V/hr) Pressure (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
(mm) Peak Steady | LEL (%) Peak Steady [ Minimum | Steady Peak | Steady bgl)
WsS101 50 12.3 12.2 | 2440 9.3 9.2 9.8 10.8 60 0.0 - - - 1005 1.220 4.550
WS102 50 90.0 87.6 | 1752.0 | 18.0 12.0 0.0 0.0 60 26.8 - - - 1006 0.660 4.550
WsS103 50 88.9 0.0 0.0 15.0 1.8 2.0 19.0 60 0.0 - - - 1006 0.820 4.300
Notes: NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level
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Table 2: Gas and Groundwater Monitoring Data

GAS & GROUNDWATER MONITORING DATA \
SITE Glan Llyn, Newport GEO 7 CONSULTANTS
PROJECT No. 1261.03 Atmospheric & Ground Conditions
Visit 3 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: S Taylor 1005mB Wet
Date: 09.07.24
Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
Instrument
Details GFM436 14048 Rising Dry
Well No. Cover Height Well CH, (% viv) CH, CO; (% viv) O, (% viv) Duration | Flow Rate Relative PID (ppm) Atmospheric | Water Level | Water Level | Depth of Comments
(m AOD) Diameter Steady (secs)* (I/br) Pressure (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
(mm) Peak | Steady | LEL (%) | Peak | Steady | Minimum | Steady Peak | Steady bgl)
WS101 50 91.3 91.3 | 1826.0| 7.6 7.6 1.2 1.2 60 1.7 - - - 1005 0.810 4.550
WS102 50 88.8 88.8 | 1776.0 9.9 9.9 0.4 0.4 60 2.8 - - - 1005 0.730 4.550
WS103 50 48.3 0.0 0.0 8.2 1.6 6.4 18.1 60 3.7 - - - 1005 0.690 4.300
Notes: NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level
GAS & GROUNDWATER MONITORING DATA \
¥ \SLIL TANTS
SITE Glan Liyn, Newport GEO ¥ CONSULTANTS
PROJECT No. 1261.03 Atmospheric & Ground Conditions
Visit 4 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: L Hillman
1005 to 1006mB Wet
Date: 16.07.24
Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
Instrument GFM436 14048
Details Falling Raining
Well No. Cover Height Well CH, (% viv) CH, CO; (% viv) 0, (% viv) Duration ﬁow Rate Relative PID (ppm) Atmospheric | Water Level | Water Level | Depth of Comments
(m AOD) Diameter Steady (secs)? (I/hr) Pressure (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
(mm) Peak | Steady | LEL (%) | Peak | Steady | Minimum | Steady Peak | Steady bgl)
WS101 50 48.5 48.5 [ 970.0 | 11.0 11.0 4.8 4.8 60 60.0 - - - 1005 0.380 4.550
WS102 50 87.4 87.4 | 1748.0( 10.9 10.9 0.1 0.1 60 34.6 - - - 1006 0.730 4.550
WsS103 50 80.3 80.3 | 1606.0 | 1.7 1.7 18.0 18.0 60 13.6 - - - 1006 0.770 4.300

Notes: NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level
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Table 2b: Gas Groundwater Monitoring Data

GAS & GROUNDWATER MONITORING DATA

Y

GEO 7 CONSULTANTS

SITE Glan Llyn
PROJECT No. 1261.05 Atmospheric & Ground Conditions
Visit1 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: Lewis Hillman 1013-1014 Dy
Date: 16.08.2024
Inst " Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
nstrumen GFM436 14048
Details Rising Sunny, Dry
Well No. Cover Height | Well Diameter CH, (% viv) CH, Steady| CO; (% viv) 0, (% viv) H2s CO (ppm) Duration | Flow Rate | Relative Pressure PID (ppm) Atmospheric Water Level | Water Level | Depth of Comments
(m AOD) (mm) LEL (%) (secs)? (I/hr) (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
Peak Steady Peak Steady Minimum Steady | Minimum | Steady |Minimum | Steady Peak Steady bgl)
WS301 0.650 50 0.0 0.0 2.8 1.0 16.2 18.7 60 0.0 - - 1014 1.350
WS302 0.560 50 0.0 0.0 1.0 1.0 17.9 18.6 60 0.0 - - 1014 0.440
WS303 0.410 50 22 | 00 18 | 18 | 184 | 189 60 0.0 - - 1014 0830
WS304 0.400 50 11 | 00 16 | 01 | 204 | 207 60 0.0 - - 1014 0850
WS208A 0.000 50 00 | 00 03 | 00 | 44 | 49 60 0.0 - - 1013 1.800
NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level
GAS & GROUNDWATER MONITORING DATA
GEO 7 CONSULTANTS
SITE Glan Llyn
PROJECT No. 1261.05 Atmospheric & Ground Conditions
Visit 2 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: Lewis Hillman 1001mb Dry
Date: 23.08.2024
Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
Instrument GFM436 14048
Details Falling Warm, dry
Well No. Cover Height |Well Diameter CHas (% viv) CH, Steady) CO; (% viv) 0, (% viv) H2S (ppm) CO (ppm) Duration | Flow Rate | Relative Pressure PID (ppm) Atmospheric Water Level Water Level | Depth of Comments
(mAGL) (mm) LEL (%) (secs)? (I/hr) (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
bgl)
Peak Steady Peak Steady Minimum Steady | Minimum | Steady |Minimum | Steady Peak Steady
WS301 0.650 50 1.1 0.0 1.3 0.9 16.9 18.8 60 0.0 - - 1001 1.350
WS302 0.560 50 0.5 0.0 0.3 0.1 19.4 20.4 60 0.0 - - 1001 0.440
WS303 0.410 50 0.0 0.0 1.2 1.2 19.0 19.2 60 0.0 - - 1001 0.830
Ws304 0.400 50 00 | 00 13 12 | 189 | 190 60 0.0 - - 1001 0.850
WS208A 0.000 50 1.1 0.0 1.2 0.2 19.7 20.3 60 0.0 R R 1001 1.800
NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level

Table 2: Gas and Groundwater Monitoring Data




Table 2b: Gas Groundwater Monitoring Data

GAS & GROUNDWATER MONITORING DATA
GEO 7 CONSULTANTS
SITE Glan Llyn
PROJECT No. 1261.05
Visit 3 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: Lewis Hillman
1015mb Dry
Date: 29.08.2024
Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
Instrument
Details GFM436 14048 Falling Overcast, dry
Well No. Cover Height |Well Diameter CHa (% viv) CH, Steady) CO; (% viv) 0, (% viv) H2S (ppm) CO (ppm) Duration | Flow Rate | Relative Pressure PID (ppm) Atmospheric Water Level Water Level | Depth of Comments
(m AOD) (mm) LEL (%) (secs)? (I/hr) (mb) Pressure (mb) (m bgl) (m AoD) Pipe (m
bgl)
Peak Steady Peak Steady Minimum Steady | Minimum | Steady |Minimum | Steady Peak Steady
WS301 0.650 50 0.0 0.0 4.1 1.0 16.1 184 60 0.0 - - 1015 1.350
WS302 0.560 50 0.0 0.0 1.0 0.0 18.2 19.3 60 0.0 - - 1015 0.440
WS303 0.410 50 2.2 0.0 1.8 13 16.9 19.0 60 0.0 - - 1015 0.830
WS304 0.400 50 0.0 0.0 1.2 1.1 15.0 18.9 60 0.0 - - 1015 0.850
WS208A 0.000 50 0.0 0.0 1.2 0.0 3.9 4.0 60 0.0 - - 1015 1.800
Notes: NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level
GAS & GROUNDWATER MONITORING DATA
GEO 7 CONSULTANTS
SITE [Glan Liyn
PROJECT No. |1261 .05 Atmospheric & Ground Conditions
Visit4 of 4 Atmospheric Pressure Variations During Visit Ground Surface Conditions
Carried Out by: Lewis Hillman
1004-1005mb Wet
Date: 10.09.2024
Atmospheric Pressure Trend Over Previous 48hrs Weather Conditions
Instrument GFM436 14048
Details - .
Rising Raining
Well No. Cover Height |Well Diameter CH; (% viv) CH, Steady] CO; (% viv) 0 (% viv) H2S (ppm) CO (ppm) Duration | Flow Rate | Relative Pressure PID (ppm) Atmospheric Water Level Water Level | Depth of Comments
(m AOD) (mm) Peak Steady | LEL (%) Peak Steady | Minimum | Steady |Minimum| Steady |Minimum| Steady | (secs)" (Vhr) (mb) Peak Steady | Pressure(mb) (m bgl) (m AoD) Pipe (m
WS301 0.650 50 0.0 0.0 1.2 0.2 18.9 19.5 60 0.0 - - 1005 1.350
WS302 0.560 50 0.0 0.0 0.2 0.1 13.8 141 60 0.0 - - 1005 0.440
ws303 0.410 50 00 | 00 04 0.2 190 | 194 60 0.0 - - 1005 0.830
WS304 0.400 50 00 | 00 11 0.3 198 | 2041 60 0.0 - - 1004 0.850
1.800 Unable to record, well
WS208A 0.000 50 ° ° blocked by parked vehicle.
Notes: NR = Not Recorded A For measurement of gas concentrations > = Above LEL WST = Water Sample Taken GL = Ground Level

Table 2: Gas and Groundwater Monitoring Data




Table 3: Comparison of Soil Chemical Analyses with GAC

Borehole: ol GAC (2% Ws101 WS101 WS102 WS102 WS103 WS103 WS104 WS105 WS105 WS105 WS106
Top Depth (m): som) 0.30-0.50 120 1.00 150 080 200 1.00 260 1.00-140 200 1.00
Date Sampled: 1010612024 1010612024 10/06/2024 10/06/2024 10/06/2024 10/06/2024 10/06/2024 10/06/2024 10/06/2024 11/06/2024 11/06/2024
Limit of | Accreditation
Determinand Units | o e [mglkg unless stated]
[Asbestos in Soil Type NIA 150 17025 - Not-detected - Not-detected - Not-detected - Not-detected - Not-detected - -
[Asbestos Analyst ID NIA NIA NIA - [T - na - na - na - na - -
[Moisture % 0.01 ONE - 1 2 2 2% 2 26 1 28 14 23 12
pH pH Units | NI/A CER - ¥ 82 8 78 79 84 85 82 Y 82 84
[Arsenic mgkg X CER 640 - 1 - 13 - 96 - - -
Beryllium mgkg CER 12 E - 1 - 16 - 13 - - -
Boron mgkg CER 240000 : - a. - 13 - 25 B , N
Cadmium mgkg CER 190 <02 - <02 - 07 - 08 - X - -
Chromium (Hexavalent) mgkg CER 33 <18 - <18 - <18 - <18 - <18 - -
Chromium (Trivalent) mgkg ON 8600 D - £ - 3¢ - 30 - 36 N .
Chromium mgkg X CERTS - - 3 - - 30 - 3% - -
Copper mgkg CERTS 68000 i - 81 - 1 - 17 - 17 - -
Lead mgkg X CERTS NC 2 - 18 - 76 - 62 - 67 - N
Mercury mgkg 030 MCERTS 58 (25.8) <03 - <03 - <03 - <03 - <03 - -
Nickel mgkg CER 980 2 - 27 - 2 - 24 - 23 N .
Selenium mgkg CER 12000 - 1.4 - 18 - <10 - <10 - -
[Vanadium mgkg CER 9000 - 45 - 53 - 39 - 49 B N
Zinc mgkg X CER 730000 I - 8 - 230 - 200 - 210 - -
[Total Cyanide mgkg 1.00 MCERT: B <10 - <10 - <10 - <1 - <10 - -
Fraction Organic Carbon (FOC) N/A 0.00 MCERT: - 0.0075 - 0.015 - 003 - 0.01 - 0.021 - -
Calculated SOM from FOC| - - - - .29 - 017 - 517 - 2.59 - 362 - -
alculated TOC from FOC| - - - - 75 - 010 - 3.00 - 1.50 - 210 - -
[Aliphatic TPH >C5-C6 mgkg 0.00 NO 590050l (558) <0020 - <0020 - <0020 - <0020 - <0020 - -
[Aliphatic TPH >C6-C8 mgkg 000 NO 1700050l (322) <0020 - <0020 - <0020 - <0020 - <0020 - -
[Aliphatic TPH >C8-C10 mgkg 000 NO! 4800vap (190) <0050 - <0050 - <0050 - <0050 - <0050 - -
[Aliphatic TPH >C10-C12 mgkg 1.00 MCE| 23000vap (118) < - < . < . < . <10 . N
[Aliphatic TPH >C12-C16 mgkg 200 MCERT: 82000so0l (59) < - < - < B < B <20 B B
[Aliphatic TPH >C16-C21 mgkg 800 MCERTS _| 1700000 < N < N < . < . <80 N N
[Aliphatic TPH >C21-C35 mgkg 800 CERT: <8 - < - < - < N 1 N N
[Total Aliphatic Hydrocarbons: mglkg 10.00 ONE - < - <10 - <10 - <10 - 1 - -
[Aromatic TPH >C5-C7 mgkg 0.00 Of 4600050l (2260) <0010 - <0010 - <0010 - <0010 - <0010 - -
[Aromatic TPH >C7-C8 mgkg 000 Ol 11000050l (1920) <0010 - <0010 - <0010 - <0010 - <0010 - -
[Aromatic TPH >C8-C10 mgkg 000 Ol 8100vap (1500) <0050 - <0050 - <0050 - <0050 - <0050 - -
[Aromatic TPH >C10-C12 mgkg 1.00 MCER 2800050l (899) <1 - <1 - <1 - <1 - <1 - -
[Aromatic TPH >C12-C16 mgkg 2 MCERT: 37000 <2 - <2 - <2 - <2 - <2 - -
[Aromatic TPH >C16-C21 mgkg 0. MCERT: 28000 < N < . < . < . < . N
[Aromatic TPH >C21-C35 mgkg 10, MCERT: 28000 < - < - < - < , < s s
[Total Aromatic Hydrocarbons mglkg 104 ONE - < B < B < B < B < , ,
mgkg 005 CERT: 46050l (183) <005 - < N < . < . 0. N N
mgkg 005 CER 9700050l (212) <005 - <0 - < - <0 - <005 - -
mgkg 005 CER 9700050l (141) 0. - <0 B < N <0 - <005 , ,
Fluorene mgkg 005 CER 68000 005 - < - < - < . <005 N N
mgkg 5 CER 22000 028 - <0 - 01 - - 01 B N
Anthracene mgkg 5 CER 540000 008 - <0 B <005 - B <005 - .
Fluoranthene mghkg 5 CER 23000 5. - < - Xid - - - -
Pyrene mgkg 5 CER 54000 B < B N 54 , , N
mgkg .05 CER 170 - < N . N 24 N .
Chrysene mgkg 005 CER 350 - <0 - - B , S
mgkg 005 1SO 1702 45 B <0, - - B , ,
mgkg 005 15O 17025 1200 - < - <005 - 0. - I - N
mgkg 5 CER 35 - <0 - 01 - 0. - 0. B N
|Ingeno(1 23-c dPyrene mgkg 5 CER 510 B <0 - 0.0¢ - 0 - 0.1 - -
ibenz(ah)Anthracene mgkg 5 CER 36 <005 - < - <005 - <005 - <005 - -
enzolg hiperylene mgkg 5 CER 4000 0.1 B < B 0. B 04 B 0. N -
otal Of 16 PAH's mglkg 08 SO 17025 34 - < - 1. - 466 - 2. - -
enzene. ugkg 5. CERTS 47" < - <5 - <5 - <5 N <5 - -
oluene okg CER 110000vap (1920)° < N < , < , < , < , N
|Ethylbenzene ugkg CER 13000vap (1220)" <5 - < . < . < . < N N
p & m-xylene ugkg CER 1400050l (1350)" <5 - <5 - <5 - <5 - <5 - -
[o-xylene pgkg CER 1500050l (1120)* <5 B <54 B <54 B <54 B <54 - -
MTBE (Methyl Tertiary Butyl Ether) ugkg X ON 13000 < - < . < . < . < . N
[Total Phenols mgkg 1 CER 690dir (30000 < N <1 , <1 , <1 , <1 , N
PCBs mgkg 1 CER <0. <0 <0 <0
CB Congenor 2 mgkg 1 CER <0.00 <0 <0 <0,
PCB Congenor 52 mgkg CER <0.00 < < <
PCB Congenor 101 mgkg CER <0.00 <0 <0 <0
CB Congenor 118 mgkg CER <0.00 <0 <0 <0
PCB Congenor 1 mgkg CER <0.00 < < <
CB Congenor 153 mgkg X CER <0.00 <0 <0l <0l
[PCB Congenor 180 mgkg 0001 MCERT: <0.00 <0.00 <0.00 <0.00

Determinand concentration below the MDL.
Determinand concentration below the GAC
Determinand concentration in exceedance of GAC

b
NC: No pubished crieria, U/S: Unsutable sample.

vap: saturation it which is

sat which s K

ar. direct skin contact ustraton ony).
(1) For assassment based on the use of the Coal Tar must benzofe)pyrene.

* Valuo prosonted in mg/kg
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 10/06/2024
Location: Newport Contractor: Co-ords: E335504.00 N186554.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS101 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr e'llizrs P 9 Dzars;h L(en\q/;\I Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Reddish-brown, slightly sandy, -
gravelly clay. Gravel is angular to subrounded, fine ]
0.30-0.50 ES to coarse of concrete, brick, slag and quartzite. m
0.80 - . ]
MADE GROUND: Soft, bluish-grey, gravelly clay. .
1.00 SPT | N=4(1,011,1,1,1) Gravel is angular to subangular, fine to medium of 1
L 1.20 D 1.20 RCOasiid  brick and concrete. -
1.20 - 2.00 B | —— | Very soft, bluish-grey mottled brown CLAY. ]
1.20 HVP=68 il -
2.00 HVP=60 2.00 = . 2 —
2.00 SPT | N=4(1,11,1,1,1) | Very soft, bluish-grey CLAY. ]
3.00 HVP=61 — = 3
3.00 SPT | N=10(1,2/2,2,3,3) | — — -|Firm at 3.0m bgl N
4.00 SPT | N=4(1,11,1,1,1) ] 4 —:
4.60 I o o | Brown, pseudo-fibrous PEAT. ]
5.00 SPT | N=4(1.1/1,1,1.1) 5.00 Dark brown, clayey, pseudo-fibrous PEAT. 57
.\Band of bluish-grey clay. ]
6.00 SPT | N=5(1,2/1,2,1,1) 6 {
7.00 SPT N=4 (1,1/1,1,1,1) 7.00 End of Borehole at 7.000m 7]
8
9]
10 —
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.
2. Terminated at 7m bgl.
3. Installation to 5m; 4m slotted pipe, 1m plain pipe.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 10/06/2024
Location: Newport Contractor: Co-ords: E335520.00 N186567.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS102 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr e'llizrs P 9 Dzars;h L(en\q/;\I Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Reddish-brown, slightly sandy, -
gravelly clay. Gravel is angular to subangular, fine ]
to coarse of brick, concrete and slag. m
0.50 MADE GROUND: Dark-grey, gravelly clay. Gravel n
is angular to subangular, fine to coarse of brick ]
concrete and slag. i
1.00 ES 1.00 i - 1
|| 1.00 HVP=80 ] Very soft, bluish-grey mottled brown CLAY. .
1.00 SPT | N=4(1,11,1,1,1) | — — i
1.50 D il n
1.50 D | — — ]
2.00-300 | B 2.00 = . 2 —
200 HVP=39 ] Soft, bluish-grey CLAY. .
2.00 SPT | N=6(1,1/1,1,2,2) ] i
. HVP=2 — _ —
ggg SPT | N=4 (1,11 18 1) | — — -{|Becoming very soft below 3.0m bgl. 37
3.70 Brown, clayey pseudo-fibrous PEAT. 7
4. PT | N=4(1,1/1,1,1,1 - . —
00 S (111,111 . »i.| Band of bluish-grey clay between 4.0m and 47
~ 14.40m bgl. ]
2 |
L) 5.00 SPT | N=2(1,0/0,0,1,1) 5 {
6.00 SPT | N=4(1,11,1,1,1) 6 {
7.00 SPT N=4 (1,1/1,1,1,1) 7.00 End of Borehole at 7.000m 7]
8
9]
10 —
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.
2. Terminated at 7m bgl.
3. Installation to 5m; 4m slotted pipe, 1m plain pipe.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 10/06/2024
Location: Newport Contractor: Co-ords: E335521.00 N186589.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS103 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr e'llizrs P 9 Dzars;h L(en\q/;\I Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Grass over reddish-brown, m
slightly sandy, gravelly clay. Gravel is angular to ]
subangular, fine to coarse of brick and concrete. m
0.60 MADE GROUND: Dark-grey, slightly gravelly clay. ]
0.80 ES 0.90 Gravel is angular to subangular, fine to coarse of ]
.. 1.00 HVP=82 ’ | ———— \_slag, brick and concrete. 1 —
A 1.00 SPT | N=4(1,11,1,1,1) I — —| Very soft, bluish-grey mottled brown CLAY. 7]
2.00 D 2.00 = . 2 —
200 D ] Very soft, luish-grey CLAY .
2.00 HVP=30 ] i
2.00 SPT | N=4(1,11,1,1,1) ] ]
3.00 HVP=69 | — — 3 —
3.00 SPT | N=4(1,1/1,1,1,1) ] N
3.80 T : : ]
_ e ark-brown, brownish, pseudo-fibrous PEAT. =
4.00 SPT | N=4(1,11,1,1,1) 4.00 """ Very soft, bluish-grey CLAY. 4
4.60 Brown, clayey, pseudo-fibrous PEAT. ]
L) 5.00 SPT | N=4(1,11,1,1,1) 5 {
6.00 SPT | N=4(1,1/1,1,1,1) 6 {
B ' /‘}Band of bluish-grey clay. N
7.00 SPT N=4 (1,1/1,1,1,1) 7.00 End of Borehole at 7.000m 7
8
9]
10 —
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.
2. Terminated at 7.0m bgl.
3. Install to 5m; 4m slotted pipe, 1m plain pipe.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 10/06/2024
Location: Newport Contractor: Co-ords: E335517.00 N186555.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS104 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr E.lligs P 9 Dzars;h L(en\qlil Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Reddish-brown, slightly sandy, -
gravelly clay. Gravel is angular to subrounded, fine ]
to coarse of brick, concrete and quartzite. m
CLSasess —
0.60 MADE GROUND: Dark-grey, gravelly clay. Gravel ]
is angular to subrounded, fine to coarse of brick ]
1.00 ES 1.00 and concrete. 1 —
1.00 SPT N=7 (1,2/2,3,1,1) MADE GROUND: Loose, grey, orange, slightly ]
clayey gravel. Gravel is angular to subangular, fine |
sesnasss]  to coarse of concrete and brick. N
2.00 SPT | N=8(1,2/2,2,2,2) 2 {
CLSasess ]
260 b 260 —_—_—| Very soft, bluish-grey mottled brown CLAY. 1
2.60 D L — - i
3.00-400 | B | — — 3 —
3.00 HVP=18 ] N
3.00 SPT | N=4(1,11,1,1,1) | — — 4
4. HVP=61 ] - - =
4_88 SPT| N=4(1,2 /161 1) I — —||Becoming bluish-grey clay below 4.0m bgl. 47
4.80 Brown, pseudo-fibrous PEAT. ]
5.00 SPT | N=4(1,11,1,1,1) 5.00 Very soft, biuish-grey CLAY. ]
Brown, clayey, pseudo-fibrous PEAT. ]
5.60 B
6.00 SPT | N=4(1,1/1,1,1,1) —:
7.00 SPT N=8 (2,2/2,2,2,2) 7.00 End of Borehole at 7.000m ]
8
9]
10 —
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.

2. Terminated at 7.0m bgl.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 11/06/2024
Location: Newport Contractor: Co-ords: E335535.00 N186564.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS105 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr E.lligs P 9 Dzars;h L(en\qlil Legend Stratum Description
! Depth (m) |Type Results
0.00-0.70 B MADE GROUND: Grass over reddish-brown, m
slightly sandy, gravelly clay. Gravel is angular to ]
subangular, fine to coarse of brick, concrete and m
Kt slag. .
0.70 MADE GROUND: Dark-grey, gravelly clay, with low 1
1.00 - 1.40 ES cobble content. Gravel is angular to subangular, ]
: ’ _ fine to coarse of brick, concrete and slag. Cobble is -
1.00 SPT | N=11(5,3/2,3,3,3) angular of brick. .
1.40 I — —1 Firm, bluish-grey mottled brown CLAY. ]
2.00 D - -
2.00 HVP=69 | — — ]
2.00 SPT | N=8(1,2/2,2,2,2) ] i
3.00 D 3.00 = _ —
300 HVP=28 I Very soft, bluish-grey CLAY. .
3.00 SPT | N=4(1,11,1,1,1) | — — n
4.00 HVP=35 ] —
4.00 SPT | N=4(1,11,1,1,1) ]
4.60 - . ]
Dark-brown, slightly clayey pseudo-fibrous PEAT. .
500 | SPT | N=4(1171.1,1.1) “[ Band of bluish-grey CLAY between 5.0m to ]
.| 5.6m bgl. ]
6.00 SPT | N=4(1,11,1,1,1) {
7.00 SPT N=8 (1,2/2,2,2,2) 7.00 End of Borehole at 7.000m ]
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.

2. Terminated at 7.0m bgl.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 11/06/2024
Location: Newport Contractor: Co-ords: E335557.00 N186590.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS 106 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr E.lligs P 9 Dzars;h L(en\;;}l Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Grey, orange, sandy angular to -
0.30 subangular gravel of brick and road aggregate. ]
’ MADE GROUND: Bluish-grey, gravelly clay, with .
s low cobble content. Gravel is angular to =
subangular, fine to coarse of concrete and brick. m
Cobble is angular of concrete. ]
1.00 D 1.00 - - - —
1.00 SPT | N=18 (4,3/4,4,55) MADE GROUND: Reddlsh-‘brow, gravelly clay, with .
low cobble content. Gravel is angular to ]
< subangular, fine to coarse of brick and concrete. -
5505555 Cobble is angular of brick. =
2.00 HVP=37 2.00 . . . -
200 SPT N=9 (5,2/1.2,3,3) BImsh-g_rey, greenish clay, with low cobble content. .
Cobble is angular of sandstone. ]
SAaerereese, —
3.00 SPT N=4 (1,1/1,1,1,1) 3.00 End of Borehole at 3.000m ]
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.
2. Terminated at 3.0m bgl
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Percussion Drilling Log

GEO 7 CONSULTANTS

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 13/06/2024
Location: Newport Contractor: Co-ords: E335520.00 N186516.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS107 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr E.lligs P 9 Dzars;h L(en\;;}l Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Grass over reddish-brown, m
gravelly clay. Gravel is angular to subangular, fine ]
to coarse of brick, concrete, and coal fragments. m
SAaerereese, —
1.00 SPT | N=10(1,2/2,2.3,3) 1.00 MADE GROUND: Dark-brown, bluish-grey, gravelly 17
clay, with occasional cobbles. Gravel is angular to ]
s subangular, fine to coarse of brick and concrete. -
Cobble is angular of brick. =
1.80 presii Cobble of brick between 1.70m to 1.80m bgl. N
200 HVP=87 I — —| Soft, bluish-grey mottled brown CLAY. 5
2.00 SPT | N=8(1,1/2,2,2,2) ]
3.00 HVP=69 3.00 ] 3
300 SPT N=8 (2,212.2,2,2) End of Borehole at 3.000m .
4
5
6
7
8
9]
10 —
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation

Remarks

1. No groundwater encountered.
2. Terminated at 3.0m bgl.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 13/06/2024
Location: Newport Contractor: Co-ords: E335550.00 N186534.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS108 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin -
Well gllr E.lligs P 9 Dzars;h L(en\;;}l Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Grass over reddish-brown, m
gravelly clay, with occasional cobble content. ]
Gravel is angular to subrounded, fine to coarse of m
K] concrete, brick, sandstone and quartzite. Cobble is ]
| _angular of concrete. i
0.80 Cobble of concrete between 0.70m to 0.80m 7
1.00 SPT |N=33 (4,10/13,10,5,5) 1.00 gl. —
MADE GROUND: Dark-brown, bluish-grey, gravelly ]
clay. Gravel is angular to subrounded, fine to B
Seosrsnsd | coarse of brick, concrete and quartzite. a
MADE GROUND: Grey, orange, sandy, slightly B
clayey angular to subangular, fine to medium i
1.80 [poaaanian -
| — — —\_gravel of brick and concrete. -
2.00 HVP=77 | — — 1 Soft, bluish-grey, slightly mottled brown CLAY. ]
2.00 SPT N=7 (1,2/1,2,2,2) L — — i
3.00 HVP=23 3.00 ——s -
300 SPT N=4 (1,1/1,1,1,1) End of Borehole at 3.000m .
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.

2. Terminated at 3.0m bgl.
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GEO 7 CONSULTANTS

Percussion Drilling Log

Project Name: Glan Llyn Client: Lidl Great Britain Ltd Date: 13/06/2024
Location: Newport Contractor: Co-ords: E335577.00 N186558.00
Project No. : 1261.03 Crew Name: Drilling Equipment: Tracked rig
Borehole Number Hole Type Level Logged By Scale Page Number
WS109 WS JR 1:50 Sheet 1 of 1
Sample and In Situ Testin I
Well gllr E.lligs P 9 Dzars;h L(en\;;}l Legend Stratum Description
! Depth (m) |Type Results
MADE GROUND: Grey, sandy angular to -
0.20 subangular, fine to coarse gravel of road 7
aggregate. .
MADE GROUND: Reddish-brown, gravelly clay. ]
Gravel is angular to subangular, fine to coarse of i
brick and concrete. b
1.00 SPT N=8 (2,2/2,2,2,2) -
1.50 MADE GROUND: Dark-brown, sandy, gravelly m
[ clay, with occasional cobble content. Gravel is ]
angular to subangular, fine to coarse of concrete m
2.00 SPT N=5(2,2/2,1,1,1) and brick. Cobbles are angular of concrete. ]
Cobble concrete between 1.70m and 1.80m bgl. -
_ SAaerereese, ]
250 HVP=79 250 — | Soft, bluish-grey mottled brown CLAY. n
3.00 HVP=81 3.00 — —
300 SPT N=8 (1,1/2,2,2,2) End of Borehole at 3.000m .
Hole Diameter Casing Diameter Chiselling Inclination and Orientation
Depth Base Diameter Depth Base Diameter Depth Top | Depth Base | Duration Tool Depth Top | Depth Base | Inclination Orientation
Remarks

1. No groundwater encountered.

2. Terminated at 3.0m bgl.
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ARCHWAY ENGINEERING UK LTD
AINLEYS INDUSTRIAL ESTATE
ELLAND

WEST YORKSHIRE

SPT Hammer Energy Test Report

in accordance with BSEN ISO 22476-3:2005

HXS 91P

SPT Hammer Ref: GTR780
Test Date: 01/12/2023
Report Date: 01/12/2023
File Name: GTR780.spt
Test Operator: CM

Instrumented Rod Data
Diameter dr (mm):

Wall Thickness t (mm):
Assumed Modulus E; (GPa):
Accelerometer No.1:
Accelerometer No.2:

6.5
208
72572
72757

SPT Hammer Information

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

Comments / Location
REGIONAL DRILLING LTD - 82191

Force Velocity
2004 34 '
150; “ 2544 I
1003 r\ p’\ Jﬂ\\-J § 1:;
E so: | J \/ \. g 1 U
] | v [ 0.5
o - : 04
_503 [ |, e | rys RN, G : .
0 1 2 B3 4 45 'ewions Lol 0 172,34 55 16,7 8 980
Time (ms) Time (ms)
Acceleration Displacement
25,000 — B [ .l o
20,000 ! 43 , T
15,000 33 =1
g 10,000 i g 25 " Rl7 |
5,000 5—Hf— 21 A 3= E
E‘ 04 A'IQA _J_‘l A Wal 2 0 I L —
0004 ’lllm%)u [1' IV 'N" WV v v ]/él |
. 1 v - f— L8
10,000 o e — : A )
0 1 2 3 45 6 7 8 6 10 0 44z 3 #4355 6 17 sohatbid
Time (ms) Time (ms)
Calculations
Areaof Rod A (mm2): 970
Theoretical Energy Eheor (): 473
Measured Energy Ereas ()21l %
: Signed: C.McCLUSKEY
Energy Ratio E . (%): 68 T:le- FITTER

SPTMAN ver.2.00 All rights reserved, Testoonsu. ' ©2010
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Plate Bearing Test Report

In-house Plate Bearing Test procedure based on BS1377 Part 9:1990 and IAN 73/06 (Incremental Loading)

Client : Lidl Great Britain Ltd
Job Name: Lidl, Newport

Job Number 1261.03

Site Glan Llyn, Newport

Test Date: 03/07/2024
Reaction Load 14 tonne excavator
Plate Diameter (mm) 600

Layer Thickness (mm) 0

Test Location PBT101 Equivalent CBR Value (%) 28
Test Strata Engineered fill Maximum Applied Stress (kPa) 300.0
Ground Condition |Dry Maximum Settlement (mm) 3.77
Material Engineered fill Bearing Pressure at 1.25mm Settlement 155.8
Weather Dry K762 (at 1.25mm settlement) kN/m2/m 80
Time (s) Stress (kPa) Settlement (mm) Remarks:
0 0 0.00
60 50 0.12
120 100 0.58
180 150 1.15
240 200 2.03
300 250 2.43
360 300 3.77
960 0 1.88
Stress / Settlement
Settlement vs Time
400
350 Time (seconds)
300 > 0 200 400 600 1000 1200
. — 0.00
g ;32 z 0.50
x 1.00
@ 150 £l
§ 100 % 2.00
D 50 = £ 250
0 £ % 3.00
0.00 1.00 2.00 3.00 4.00 @ 3.50
Settlement (mm) 4.00
Deformation Modulus (EV Calculation)
Plate Diameter (mm)| Maximum o [kN/mZ] 030 [kN/mz] 070 [kN/mz] sl (mm) | s2 (mm) | Ev [MN/mz]
600 300.0 90.00 210.00 0.49 2.11 33.29
E,= 1.5~r‘% (4)

where 7 is the radius of the loading plate (mm), As is the difference in the settlement amount between
the points with 30% and 70% of the maximum stress, and Ac is the difference in the stress.

Report Prepared By: Usamah Khan

Approved By:

G Jones

Date:
Date:

05/07/2024
05/07/2024




Plate Bearing Test Report

In-house Plate Bearing Test procedure based on BS1377 Part 9:1990 and IAN 73/06 (Incremental Loading)

Client : Lidl Great Britain Ltd Test Date: 03/07/2024
Job Name: Lidl, Newport Reaction Load 14 tonne excavator
Job Number 1261.03 Plate Diameter (mm) 600
Site Glan Llyn, Newport Layer Thickness (mm) 0
Test Location PBT102 Equivalent CBR Value (%) 8
Test Strata Engineered fill Maximum Applied Stress (kPa) 300.0
Ground Condition [Dry Maximum Settlement (mm) 4.61
Material Engineered fill Bearing Pressure at 1.25mm Settlement 75.5
Weather Dry K762 (at 1.25mm settlement) kN/m2/m 65
Time (s) Stress (kPa) Settlement (mm) Remarks:
0 0 0.00
60 50 0.85
120 100 1.63
180 150 2.44
240 200 3.20
300 250 3.87
360 300 4.61
960 0 2.20
Stress / Settlement
Settlement vs Time
400
350 Time (seconds)
300 0 200 400 600 800 1000 1200
= 250 = 0.00
2 200 £ 1.00
\g 150 ?%’ 2.00
£ 100 S
»n 5 E 3.00
0 § 4.00
0.00 1.00 2.00 3.00 4.00 5.00
Settlement (mm) 5.00
Deformation Modulus (EV Calculation)
Plate Diameter (mm)| Maximum o [kN/mZ] 030 [kN/mz] 070 [kN/mz] sl (mm) | s2 (mm) | Ev [MN/mz]
600 300.0 90.00 210.00 1.47 3.34 29.01
E,= 1.5~r4¥ (4)

As

where 7 is the radius of the loading plate (mm), As is the difference in the settlement amount between
the points with 30% and 70% of the maximum stress, and Ac is the difference in the stress.

Report Prepared By: Usamah
Approved By: G Jones

Khan

Date:
Date:

05/07/2024
05/07/2024




Plate Bearing Test Report

In-house Plate Bearing Test procedure based on BS1377 Part 9:1990 and IAN 73/06 (Incremental Loading)

Client : Lidl Great Britain Ltd Test Date: 03/07/2024
Job Name: Lidl, Newport Reaction Load 14 tonne excavator
Job Number 1261.03 Plate Diameter (mm) 600
Site Glan Llyn, Newport Layer Thickness (mm) 0
Test Location PBT103 Equivalent CBR Value (%) 10
Test Strata Engineered fill Maximum Applied Stress (kPa) 300.0
Ground Condition [Dry Maximum Settlement (mm) 5.45
Material Engineered fill Bearing Pressure at 1.25mm Settlement 86.1
Weather Dry K762 (at 1.25mm settlement) kN/m2/m 55
Time (s) Stress (kPa) Settlement (mm) Remarks:
0 0 0.00
60 50 0.21
120 100 1.65
180 150 2.68
240 200 3.59
300 250 4.49
360 300 5.45
960 0 3.02
Stress / Settlement
Settlement vs Time
400
350 Time (seconds)
300 7 0 200 400 600 800 1000 1200
. = 0.00
5 =
g 150 §, 2.00
£ 100 —7 & 3.00
@ 50 § 4.00
of 3 5.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00
Settlement (mm) 6.00
Deformation Modulus (EV Calculation)
Plate Diameter (mm)| Maximum o [kN/mZ] 030 [kN/mz] 070 [kN/mz] sl (mm) | s2 (mm) | Ev [MN/mz]
600 300.0 90.00 210.00 1.36 3.77 22.40
E,= 1.5~r‘% (4)

where 7 is the radius of the loading plate (mm), As is the difference in the settlement amount between
the points with 30% and 70% of the maximum stress, and Ac is the difference in the stress.

Report Prepared By: Usamah Khan

Approved By:

G Jones

Date:
Date:

05/07/2024
05/07/2024




Plate Bearing Test Report

In-house Plate Bearing Test procedure based on BS1377 Part 9:1990 and IAN 73/06 (Incremental Loading)

As

Client : Lidl Great Britain Ltd Test Date: 03/07/2024
Job Name: Lidl, Newport Reaction Load 14 tonne excavator
Job Number 1261.03 Plate Diameter (mm) 600
Site Glan Llyn, Newport Layer Thickness (mm) 0
Test Location PBT104 Equivalent CBR Value (%) >100
Test Strata Engineered fill Maximum Applied Stress (kPa) 300.0
Ground Condition [Dry Maximum Settlement (mm) 0.67
Material Engineered fill Bearing Pressure at 1.25mm Settlement >500
Weather Dry K762 (at 1.25mm settlement) kN/m2/m 448
Time (s) Stress (kPa) Settlement (mm) Remarks:
0 0 0.00
60 50 0.13
120 100 0.25
180 150 0.40
240 200 0.51
300 250 0.58
360 300 0.67
960 0 0.52
Stress / Settlement
Settlement vs Time
400
350 Time (seconds)
300 =7 0 200 400 600 800 1000 1200
. = 0.00
g ;32 —— ’ z 0.10
=3 —- g 0.20
@ 150 7 =030
2 100 7 & 0.40
Z § 050
0 z % 060
0.00 0.20 0.40 0.60 0.80 1.00 @ 0.70
Settlement (mm) 080
Deformation Modulus (EV Calculation)
Plate Diameter (mm)| Maximum o [kN/mZ] 030 [kN/mz] 070 [kN/mz] sl (mm) | s2 (mm) | Ev [MN/mz]
600 300.0 90.00 210.00 0.23 0.52 184.09
E,= 1.5~r4¥ (4)

where 7 is the radius of the loading plate (mm), As is the difference in the settlement amount between
the points with 30% and 70% of the maximum stress, and Ac is the difference in the stress.

Approved By:

Report Prepared By: Usamah Khan

G Jones

Date:
Date:

05/07/2024
05/07/2024
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TRL Dynamic Cone Penetrometer Test Results
GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR101 |Location: 335520, 186628
Project No: |1261.03 Date: 09.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow)
Weather: Wet ground, overcast
Depth .
No of " Penetration/ .
Blows Rer:';'l""ﬂ Blow mm CBR % Estimated CBR %
0 162 0 , 0 10 20 30 40 50 60 70 80 90 100
193 31.0 8.0
2 214 21.0 12.1
3 231 17.0 15.1
4 247 16.0 16.1 100
5 260 13.0 20.1
6 269 9.0 29.6
9 304 11.7 22.5
12 329 8.3 32.1 200
15 356 9.0 29.6
18 384 9.3 28.5
21 424 13.3 19.5
24 471 15.7 16.5 300
29 525 10.8 24.4
32 566 13.7 19.0
35 606 13.3 19.5
38 646 13.3 19.5 400
41 673 9.0 29.6
44 697 8.0 335
47 716 6.3 42.9 g
52 771 11.0 23.9 E 500
55 806 11.7 22,5 g
58 847 13.7 19.0
60 920 36.5 6.7
61 951 31.0 8.0 600
700
800
900
1000
Notes:
Tested by S Taylor Checked by: P Dickinson

Date:  09.07.24 Date: 09.07.24
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TRL Dynamic Cone Penetrometer Test Results
GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR102 |Location: 335504, 186554
Project No: |1261.03 Date: 09.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow)
Weather: Wet ground, overcast
Depth .
No of " Penetration/ .
Blows Rer:';'l""ﬂ Blow mm CBR % Estimated CBR %
0 154 0 , 0 10 20 30 40 50 60 70 80 90 100
187 33.0 7.5
2 205 18.0 14.2
3 228 23.0 11.0
4 241 13.0 20.1 100
5 255 14.0 18.6
6 262 7.0 38.6
11 301 7.8 34.4
16 337 7.2 37.5 200
21 361 4.8 57.5
26 391 6.0 45.4
31 432 8.2 32.7
36 506 14.8 17.5 300
39 571 21.7 11.7
42 614 14.3 18.1
45 652 12.7 20.6
48 671 6.3 42.9 400
51 700 9.7 27.5
54 716 5.3 51.5
59 766 10.0 26.5 E
64 829 12.6 20.7 = 500
67 866 12.3 21.2 g
69 934 34.0 7.3
70 967 33.0 7.5
600
700
800
900
1000
Notes:
Tested by S Taylor Checked by: P Dickinson

Date:  09.07.24 Date: 09.07.24
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TRL Dynamic Cone Penetrometer Test Results
GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR103 |Location: 335520, 186588
Project No: |1261.03 Date: 09.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow)
Weather: Wet ground, overcast
Depth .
No of ) Penetration/ i
Blows Rer:-;l:‘nz Blow mm CBR % Estimated CBR %
0 181 0 , 0 10 20 30 40 50 60 70 80 90 100
202 21.0 12.1
2 227 25.0 10.1
3 245 18.0 14.2
4 266 21.0 12.1 100
5 290 24.0 10.5
6 312 22.0 11.5
7 319 7.0 38.6
10 345 8.7 30.8 200
13 367 7.3 36.8
16 391 8.0 335
19 422 10.3 25.6
22 466 14.7 17.7 1300
25 505 13.0 20.1
28 521 5.3 51.5
31 544 7.7 351
34 563 6.3 42.9 400
37 595 10.7 24.7
40 627 10.7 24.7
43 666 13.0 20.1 E
46 689 7.7 35.1 E 500
49 701 4.0 69.8 g
52 711 3.3 84.6
57 737 5.2 52.9
62 772 7.0 38.6 600
65 812 13.3 19.5
68 859 15.7 16.5
69 888 29.0 8.6
70 912 24.0 10.5 700
71 945 33.0 7.5
800
900
1000
Notes:
Tested by S Taylor Checked by: P Dickinson

Date:  09.07.24 Date: 09.07.24
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TRL Dynamic Cone Penetrometer Test Results
GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR104 |Location: 335521, 186518
Project No: |1261.03 Date: 09.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow)
Weather: Wet ground, overcast
Depth .
:::,: Reading Pe;::::a,::/ CBR % Estimated CBR %
0 T:; 0 , 0 10 20 30 40 50 60 70 80 90 100
1 190 49.0 4.9
2 213 23.0 11.0
3 233 20.0 12.7
4 266 33.0 7.5 100
5 290 24.0 10.5
6 304 14.0 18.6
7 330 26.0 9.6
8 354 24.0 10.5 200
9 372 18.0 14.2
10 391 19.0 134
12 414 115 22.8
13 430 16.0 16.1 300
14 441 11.0 23.9
15 448 7.0 38.6
18 460 4.0 69.8
21 478 6.0 45.4 400
24 509 10.3 25.6
27 525 5.3 51.5
30 551 8.7 30.8 E
33 579 9.3 28.5 E 500
36 596 5.7 48.3 g
39 612 5.3 51.5
42 630 6.0 45.4
45 657 9.0 29.6 600
48 691 11.3 23.2
51 717 8.7 30.8
56 735 3.6 78.0
61 791 11.2 235 700
64 838 15.7 16.5
67 902 213 119
68 936 34.0 7.3
800
900
1000
Notes:
Tested by S Taylor Checked by: P Dickinson

Date:  09.07.24 Date: 09.07.24
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TRL Dynamic Cone Penetrometer Test Results
GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR105 |Location: 335520, 186543
Project No: |1261.03 Date: 16.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow) o
Weather: Raining
Depth .
:::,: Reading Pe;::::a,::/ CBR % Estimated CBR %
0 “;rzn 0 0 10 20 30 40 50 60 70 80 90 100
1 127 55.0 4.4 °
2 156 29.0 8.6
3 181 25.0 10.1
4 212 31.0 8.0 100
5 230 18.0 14.2
6 259 29.0 8.6
7 294 35.0 7.0
8 312 18.0 14.2 200
9 326 14.0 18.6
10 344 18.0 14.2
11 355 11.0 23.9
12 367 12.0 21.8 300
13 385 18.0 14.2
14 400 15.0 17.3
15 411 11.0 23.9
16 421 10.0 26.5 400
17 437 16.0 16.1
18 464 27.0 9.3
19 491 27.0 9.3 E
20 525 34.0 7.3 E 500
21 563 38.0 6.5 g
22 604 41.0 6.0
23 641 37.0 6.6
24 674 33.0 7.5 600
25 688 14.0 18.6
26 704 16.0 16.1
27 735 31.0 8.0
28 757 22.0 11.5 700
29 782 25.0 10.1
30 815 33.0 7.5
31 862 47.0 5.2
32 900 38.0 6.5 800
900
1000
Notes:
Tested by L Hillman Checked by: S Taylor

Date: 18.07.24 Date: 18.07.24
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TRL Dynamic Cone Penetrometer Test Results
GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR106 |Location: 335502, 186543
Project No: |1261.03 Date: 16.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow) o
Weather: Raining
Depth .
:::,: Reading Pe,;:::a,:;n/ CBR % Estimated CBR %
0 “7“: 0 0 10 20 30 40 50 60 70 80 90 100
1 123 49.0 4.9 °
2 151 28.0 8.9
3 176 25.0 10.1
4 192 16.0 16.1 100
5 203 11.0 23.9
6 219 16.0 16.1
7 236 17.0 15.1
8 256 20.0 127 200
9 269 13.0 20.1
10 280 11.0 23.9
12 292 6.0 45.4
13 304 12.0 21.8 300
14 316 12.0 21.8
15 330 14.0 18.6
17 342 6.0 45.4
19 366 12.0 21.8 400
21 392 13.0 20.1
22 429 37.0 6.6
23 446 17.0 15.1 E
24 474 28.0 8.9 E 500
25 500 26.0 9.6 g
26 519 19.0 134
27 534 15.0 17.3
28 552 18.0 14.2 600
29 564 12.0 21.8
31 578 7.0 38.6
32 596 18.0 14.2
33 620 24.0 10.5 700
34 633 13.0 20.1
35 656 23.0 11.0
37 686 15.0 17.3
39 726 20.0 12.7 800
40 746 20.0 12.7
41 770 24.0 10.5
42 798 28.0 8.9
43 817 19.0 13.4 900
44 844 27.0 9.3
46 879 17.5 14.7
47 904 25.0 10.1
49 936 16.0 16.1 1000
Notes:
Tested by L Hillman Checked by: S Taylor

Date: 18.07.24 Date: 18.07.24
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GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR107 |Location: 335544, 186546
Project No: |1261.03 Date: 16.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow) o
Weather: Raining
Depth .
No of " Penetration/ .
Blows Rer:';'l""ﬂ Blow mm CBR % Estimated CBR %
0 132 0 , 0 10 20 30 40 50 60 70 80 90 100
1 177 45.0 5.4
2 194 17.0 15.1
3 209 15.0 17.3
5 232 11.5 22.8 100
7 254 11.0 239
9 266 6.0 45.4
14 306 8.0 335
16 330 12.0 21.8 200
18 351 10.5 25.2
20 372 10.5 25.2
22 386 7.0 38.6
24 397 5.5 49.8 300
29 424 5.4 50.8
31 451 13.5 19.3
32 480 29.0 8.6
33 514 34.0 73 400
34 542 28.0 8.9
35 556 14.0 18.6
36 567 11.0 23.9 g
38 626 29.5 8.4 E 500
39 654 28.0 8.9 g
40 672 18.0 14.2
50 697 2.5 114.7
600
700
800
900
1000
Notes:

Tested by L Hillman

Date:

18.07.24

Checked by: S Taylor
Date: 18.07.24
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GEO 7 CONSULTANTS

Client: Lidl Great Britain Ltd Site Location: |Glan Llyn, Newport Test No: CBR108 |Location: 335581, 186593
Project No: |1261.03 Date: 16.07.2024 Start Depth:{Surface [Test Strata: Subsoil
Log10(CBR) = 2.480-1.057 x Log10(mm/blow) o
Weather: Raining
Depth .
No of " Penetration/ .
Blows Re:;':‘"z Blow mm CBR % Estimated CBR %
0 27 0 , 0 10 20 30 40 50 60 70 80 90 100
1 62 15.0 17.3
2 66 4.0 69.8
7 86 4.0 69.8
12 104 3.6 78.0 100
17 121 34 82.8
27 166 4.5 61.6
37 212 4.6 60.2
42 242 6.0 45.4 200
47 269 5.4 50.8
52 297 5.6 48.9
57 306 1.8 162.2
67 312 0.6 518.2 300
400
=
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= 500
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Notes:
Tested by L Hillman Checked by: S Taylor
Date: 18.07.24 Date: 18.07.24
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Remada Ltd i2 Analytical Ltd.
Forward House 7 Woodshots Meadow,
17 High Street Croxley Green
Henley-in-Arden Business Park,
Warwickshire Watford,
B955AA Herts,
WD18 8YS
t: 01923 225404
f: 01923 237404
joana.ramos@remada.co.uk e: reception@i2analytical.com
info@remada.co.uk
Analytical Report Number : 24-025546
Project / Site name: Newport, Glan Llyn Samples received on: 14.06.2024
Your iob number: 1261.03 Samples instructed on/ 17.06.2024
Analysis started on:
Your order number: 1261.03 Analysis completed by: 02.07.2024
Report Issue Number: 1 Report issued on: 03.07.2024
Samples Analysed: 11 soil samples
Signed:
Rafat Szczepanczyk
Technical Reviewer
For & on behalf of i2 Analvtical 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 : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting
Excel copies of reports are only valid when accompanied by this PDF certificate.
Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.
Application of uncertainty of measurement would provide a range within which the true result lies.
An estimate of measurement uncertainty can be provided on request.
certificate should not be reproduced, except in full, without the express permission of the laboratory. Iss No 24-025546-1-Newport Glan Liyn 126103_FR.xism

results included within the report are representative of the samples submitted for analysis.
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4041 ”]CERT.Y Science
Analytical Report Number: 24-025546
Project / Site name: Newport, Glan Llyn
Your Order No: 1261.03
Lab Sample Number 230249 230250 230251 230252 230253
Sample Reference WS101 WS101 WS102 WS102 WS103
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.30-0.50 1.20 1.00 1.50 0.80
Date Sampled 10/06/2024 10/06/2024 10/06/2024 10/06/2024 10/06/2024
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
[l
Analytical Parameter g by § g
(Soil Analysis) & 2 ] g
2 ]
S
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Moisture Content % 0.01 NONE 12 22 28 24 22
Total mass of sample received kg 0.1 NONE 1.4 0.5 1.5 0.5 0.8
Asbestos
Asbestos in Soil Detected/Not Detected Type N/A 1S0O 17025 Not-detected - Not-detected - Not-detected
Asbestos Analyst ID N/A N/A N/A MIN - MIN - MIN
General Inorganics
pH (L099) pH Units N/A MCERTS 8.2 8.2 8.1 7.8 7.9
Total Cyanide mag/kg 1 MCERTS <1.0 - < 1.0 - < 1.0
Total Sulphate as SO4 % 0.005 MCERTS - 0.039 - 0.033 -
Water Soluble Sulphate as SO4 16hr extraction (2:1) ma/kg 25 MCERTS - 91 - 33 -
[Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) mg/| 1.25 MCERTS - 45.6 - 164 -
Water Soluble Chloride (2:1) (leachate equivalent) mg/I 0.5 MCERTS - 58 - 65 -
Total Sulphur mg/kg 50 MCERTS - 280 - 250 R
Total Sulphur % 0.005 MCERTS - 0.028 - 0.025 -
Ammoniacal Nitrogen as NHa* mg/kg 0.5 MCERTS - 68 - 7.4 -
Ammonium as NHa* (10:1 leachate equivalent) mg/| 0.05 MCERTS - 4.15 - 0.44 -
Fraction Organic Carbon (FOC) Automated N/A 0.001 MCERTS 0.0075 - 0.015 - 0.03
Water Soluble Nitrate (2:1) as N mg/kg 2 NONE - <20 - <20 -
Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/! 2 NONE - <20 - <20 -
Total Phenols
[Total Phenols (monohydric) [moka T 1 ] WS | < 1.0 - < 1.0 - < 1.0 |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 - < 0.05 - < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 - < 0.05 - < 0.05
Acenaphthene mg/kg 0.05 MCERTS 0.05 - < 0.05 - < 0.05
Fluorene mg/kg 0.05 MCERTS 0.05 - < 0.05 - < 0.05
Phenanthrene mg/kg 0.05 MCERTS 0.28 - < 0.05 - 0.1
Anthracene mg/kg 0.05 MCERTS 0.08 - < 0.05 - < 0.05
Fluoranthene mg/kg 0.05 MCERTS 0.57 - < 0.05 - 0.17
Pyrene mg/kg 0.05 MCERTS 0.42 - < 0.05 - 0.15
Benzo(a)anthracene mg/kg 0.05 MCERTS 0.36 - < 0.05 - 0.11
Chrysene mg/kg 0.05 MCERTS 0.37 - < 0.05 - 0.15
Benzo(b)fluoranthene mg/kg 0.05 1S0 17025 0.47 - < 0.05 - 0.21
Benzo(k)fluoranthene mg/kg 0.05 1SO 17025 0.15 - < 0.05 - < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS 0.28 - < 0.05 - 0.12
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 0.16 - < 0.05 - 0.08
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 - < 0.05 - < 0.05
Benzo(ghi)perylene mg/kg | 0.05 MCERTS 0.16 - < 0.05 - 0.09
Total PAH
|speciated Total EPA-16 PAHS | moikg | 0.8 J1s017025 ] 3.4 - < 0.80 - 1.18 |

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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Analytical Report Number: 24-025546
Project / Site name: Newport, Glan Llyn
Your Order No: 1261.03
Lab Sample Number 230249 230250 230251 230252 230253
Sample Reference WS101 WS101 WS102 WS102 WS103
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.30-0.50 1.20 1.00 1.50 0.80
Date Sampled 10/06/2024 10/06/2024 10/06/2024 10/06/2024 10/06/2024
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

-
Analytical Parameter g by § g
(Soil Analysis) @ 2 58

2 ]

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 6.2 - 15 - 13
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 1.1 - 1.2 - 1.6
Boron (water soluble) mg/kg 0.2 MCERTS 0.4 - 4.2 B 1.3
Cadmium (aqua regia extractable) mag/kg 0.2 MCERTS < 0.2 - < 0.2 - 0.7
Chromium (hexavalent) mag/kg 1.8 MCERTS <1.8 - <1.8 - <1.8
Chromium (III) mg/kg 1 NONE 30 - 34 - 38
Chromium (aqua regia extractable) mg/kg 1 MCERTS 30 - 34 - 38
Copper (aqua regia extractable) mg/kg 1 MCERTS 16 - 8.1 - 17
Lead (aqua regia extractable) mg/kg 1 MCERTS 22 - 18 - 76
Mercury (aqua regia extractable) mag/kg 0.3 MCERTS <03 - < 0.3 - < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 27 - 27 - 25
Selenium (aqua regia extractable) mag/kg 1 MCERTS <1.0 - 1.1 - 1.8
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 40 - 45 - 53
Zinc (aqua regia extractable) mg/kg 1 MCERTS 70 - 84 - 230
Magnesium (leachate equivalent) mg/| 2.5 NONE - 18 - 7.1 -
Magnesium (water soluble) mg/kg 5 NONE - 36 - 14 -
Petroleum Hydrocarbons
TPHCWG - Aliphatic >EC5 - EC6 ys 1p AL mg/kg 0.02 NONE <0.020 - <0.020 - <0.020
TPHCWG - Aliphatic >EC6 - EC8 s 1p aL mg/kg 0.02 NONE < 0.020 - < 0.020 - < 0.020
TPHCWG - Aliphatic >EC8 - EC10 s 1p a mg/kg 0.05 NONE < 0.050 - < 0.050 - < 0.050
TPHCWG - Aliphatic >EC10 - EC12 gy oy 10 AL mg/kg 1 MCERTS <1.0 - <1.0 - <1.0
TPHCWG - Aliphatic >EC12 - EC16 gy oy 10 aL mg/kg 2 MCERTS <20 - <20 - <2.0
TPHCWG - Aliphatic >EC16 - EC21 gy qy 10 AL mg/kg 8 MCERTS <8.0 - < 8.0 - < 8.0
TPHCWG - Aliphatic >EC21 - EC35 g cy 10 AL mg/kg 8 MCERTS <8.0 - <8.0 - <8.0
TPHCWG - Aliphatic >EC5 - EC35 gy cushs_1p_aL mg/kg 10 NONE <10 - <10 - <10
[TPHCWG - Aromatic >EC5 - EC7 Hs_ip_AR mg/kg 0.01 NONE < 0.010 - < 0.010 - < 0.010
[TPHCWG - Aromatic >EC7 - EC8 Hs_ip_AR mg/kg 0.01 NONE < 0.010 - < 0.010 - < 0.010
TPHCWG - Aromatic >EC8 - EC10 Hs_1p_AR mg/kg 0.05 NONE < 0.050 - < 0.050 - < 0.050
TPHCWG - Aromatic >EC10 - EC12 eH_cu_1p_AR mg/kg 1 MCERTS <1.0 - <1.0 - <1.0
[TPHCWG - Aromatic >EC12 - EC16 eH_cu_1D_AR mg/kg 2 MCERTS <20 - <20 - <20
TPHCWG - Aromatic >EC16 - EC21 eH_cu_ip_AR mg/kg 10 MCERTS <10 - <10 - <10
TPHCWG - Aromatic >EC21 - EC35 eH_cu_1p_AR mg/kg 10 MCERTS <10 - <10 - <10
TPHCWG - Aromatic >EC5 - EC35 EH_cu+HS_1D_AR mg/kg 10 NONE <10 _ <10 ~ <10
VOCs
MTBE (Methyl Tertiary Butyl Ether) Hg/kg 5 NONE <5.0 - <5.0 - <5.0
Benzene Hg/kg 5 MCERTS <5.0 - <5.0 - <5.0
Toluene Hg/kg 5 MCERTS <5.0 - <5.0 - <5.0
Ethylbenzene Hg/kg 5 MCERTS <5.0 - <5.0 - <5.0
p & m-Xylene Hg/kg 5 MCERTS <5.0 - <5.0 - < 5.0
0-Xylene Ha/kg 5 MCERTS <5.0 - <5.0 - <5.0

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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4041 ”]CERT.Y Science
Analytical Report Number: 24-025546
Project / Site name: Newport, Glan Llyn
Your Order No: 1261.03
Lab Sample Number 230254 230255 230256 230257 230258
Sample Reference WS103 WS104 WS105 WS105 WS105
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 2.00 1.00 2.60 1.00-1.40 2.00
Date Sampled 10/06/2024 10/06/2024 10/06/2024 10/06/2024 11/06/2024
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
-
Analytical Parameter g by § g
(Soil Analysis) & 2 ] g
2 ]
S
Stone Content % 0.1 NONE <0.1 38.9 <0.1 <0.1 <0.1
Moisture Content % 0.01 NONE 26 11 28 14 23
Total mass of sample received kg 0.1 NONE 0.5 1.6 0.6 1.4 0.5
Asbestos
Asbestos in Soil Detected/Not Detected Type N/A 1S0O 17025 - Not-detected - Not-detected -
Asbestos Analyst ID N/A N/A N/A - MIN - WEM -
General Inorganics
pH (L099) pH Units N/A MCERTS 8.4 8.5 8.2 9.4 8.2
Total Cyanide mg/kg 1 MCERTS - < 1.0 - < 1.0 -
Total Sulphate as SO4 % 0.005 MCERTS 0.044 - 0.04 - 0.026
Water Soluble Sulphate as SO4 16hr extraction (2:1) ma/kg 25 MCERTS 32 - 120 - 110
[Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) mg/| 1.25 MCERTS 16.1 - 60.9 - 53.2
Water Soluble Chloride (2:1) (leachate equivalent) mg/| 0.5 MCERTS 51 - 180 - 64
Total Sulphur mg/kg 50 MCERTS 210 - 220 - 140
Total Sulphur % 0.005 MCERTS 0.021 - 0.022 - 0.014
Ammoniacal Nitrogen as NHa* mg/kg 0.5 MCERTS 3.5 - 4.2 - 3.7
Ammonium as NHa* (10:1 leachate equivalent) mg/| 0.05 MCERTS 0.2 - 0.23 - 0.22
Fraction Organic Carbon (FOC) Automated N/A 0.001 MCERTS - 0.015 - 0.021 -
Water Soluble Nitrate (2:1) as N mg/kg 2 NONE <20 - <20 - <20
Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/! 2 NONE <20 - <20 - <20
Total Phenols
[Total Phenols (monohydric) [mora T T ] WceRTs | - <1.0 - <1.0 - |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS - < 0.05 - 0.06 -
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 - 0.35 - 0.15 -
Anthracene mg/kg 0.05 MCERTS - 0.09 - < 0.05 -
Fluoranthene mg/kg 0.05 MCERTS - 0.67 - 0.31 -
Pyrene ma/kg 0.05 MCERTS - 0.64 - 0.28 -
Benzo(a)anthracene mg/kg 0.05 MCERTS - 0.38 - 0.24 -
Chrysene mg/kg 0.05 MCERTS - 0.43 - 0.27 -
Benzo(b)fluoranthene ma/kg 0.05 1S0O 17025 - 0.65 - 0.45 -
Benzo(k)fluoranthene mg/kg 0.05 1SO 17025 - 0.2 - 0.12 -
Benzo(a)pyrene mg/kg 0.05 MCERTS - 0.53 - 0.3 -
Indeno(1,2,3-cd)pyrene ma/kg 0.05 MCERTS - 0.33 - 0.18 -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - < 0.05 - < 0.05 -
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 0.4 - 0.21 -
Total PAH
|speciated Total EPA-16 PAHS | moikg | 0.8 J1s017025 ] - 4.66 - 2.56 - |

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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Analytical Report Number: 24-025546
Project / Site name: Newport, Glan Llyn
Your Order No: 1261.03
Lab Sample Number 230254 230255 230256 230257 230258
Sample Reference WS103 WS104 WS105 WS105 WS105
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 2.00 1.00 2.60 1.00-1.40 2.00
Date Sampled 10/06/2024 10/06/2024 10/06/2024 10/06/2024 11/06/2024
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

-
Analytical Parameter g by § g
(Soil Analysis) @ 2 58

2 ]

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS - 9.6 - 9.3 -
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS - 1.3 - 2.8 -
Boron (water soluble) ma/kg 0.2 MCERTS - 2.5 - 2.1 B
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - 0.8 - 0.8 -
Chromium (hexavalent) mag/kg 1.8 MCERTS - <18 - <18 -
Chromium (III) mg/kg 1 NONE - 30 - 36 -
Chromium (aqua regia extractable) mg/kg 1 MCERTS - 30 - 36 -
Copper (aqua regia extractable) mg/kg 1 MCERTS - 17 - 17 B
Lead (aqua regia extractable) mg/kg 1 MCERTS - 62 - 67 -
Mercury (aqua regia extractable) mag/kg 0.3 MCERTS - <03 - <0.3 -
Nickel (aqua regia extractable) mg/kg 1 MCERTS - 24 - 23 -
Selenium (aqua regia extractable) mag/kg 1 MCERTS - <1.0 - <1.0 -
Vanadium (aqua regia extractable) mg/kg 1 MCERTS - 39 - 49 -
Zinc (aqua regia extractable) mg/kg L MCERTS - 200 - 210 -
Magnesium (leachate equivalent) mg/| 2.5 NONE 9.4 - 19 - 15
Magnesium (water soluble) mg/kg 5 NONE 19 - 38 - 31
Petroleum Hydrocarbons
TPHCWG - Aliphatic >EC5 - EC6 ys 1p AL mg/kg 0.02 NONE - < 0.020 - < 0.020 -
TPHCWG - Aliphatic >EC6 - EC8 ys 1p AL mg/kg 0.02 NONE - < 0.020 - < 0.020 -
TPHCWG - Aliphatic >EC8 - EC10 ys 1p A mg/kg 0.05 NONE . < 0.050 - < 0.050 -
TPHCWG - Aliphatic >EC10 - EC12 gy oy 10 AL mg/kg 1 MCERTS B <1.0 - <1.0 -
TPHCWG - Aliphatic >EC12 - EC16 gy oy 10 aL mg/kg 2 MCERTS B <20 - <2.0 -
TPHCWG - Aliphatic >EC16 - EC21 gy qy 10 AL mg/kg 8 MCERTS B <8.0 - < 8.0 -
TPHCWG - Aliphatic >EC21 - EC35 g cy 10 AL mg/kg 8 MCERTS B <8.0 - 18 -
TPHCWG - Aliphatic >EC5 - EC35 gy cushs_1p_aL mg/kg 10 NONE - <10 - 18 -
[TPHCWG - Aromatic >EC5 - EC7 Hs_ip_AR mg/kg 0.01 NONE - < 0.010 - < 0.010 -
[TPHCWG - Aromatic >EC7 - EC8 Hs_ip_AR mg/kg 0.01 NONE - < 0.010 - < 0.010 -
TPHCWG - Aromatic >EC8 - EC10 Hs_1p_AR mg/kg 0.05 NONE - < 0.050 - < 0.050 -
TPHCWG - Aromatic >EC10 - EC12 eH_cu_1p_AR mg/kg 1 MCERTS - <1.0 - <1.0 -
[TPHCWG - Aromatic >EC12 - EC16 eH_cu_1D_AR mg/kg 2 MCERTS - < 2.0 - < 2.0 -
TPHCWG - Aromatic >EC16 - EC21 eH_cu_ip_AR mg/kg 10 MCERTS - <10 - <10 -
TPHCWG - Aromatic >EC21 - EC35 eH_cu_1p_AR mg/kg 10 MCERTS - <10 - <10 -
TPHCWG - Aromatic >EC5 - EC35 EH_cu+HS_1D_AR mg/kg 10 NONE - <10 B <10 -
VOCs
MTBE (Methyl Tertiary Butyl Ether) Hg/kg 5 NONE - <5.0 - < 5.0 -
Benzene Ha/kg 5 MCERTS - < 5.0 - <5.0 -
Toluene Ha/kg 5 MCERTS - < 5.0 - <5.0 -
Ethylbenzene Hg/kg 5 MCERTS - <5.0 - < 5.0 -
p & m-Xylene Hg/kg 5 MCERTS - <5.0 - <5.0 -
0-Xylene Hg/kg 5 MCERTS - <5.0 - <5.0 -

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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aar  777ZCERTS

Analytical Report Number: 24-025546
Project / Site name: Newport, Glan Llyn
Your Order No: 1261.03

Lab Sample Number 230259
Sample Reference WS106
Sample Number None Supplied
Depth (m) 1.00
Date Sampled 11/06/2024
Time Taken None Supplied
[ =
Analytical Parameter 5 & § g
(Soil Analysis) @ & g g
2 g
S
Stone Content % 0.1 NONE <0.1
Moisture Content % 0.01 NONE 12
Total mass of sample received kg 0.1 NONE 0.6
Asbestos
Asbestos in Soil Detected/Not Detected Type N/A 1SO 17025 -
Asbestos Analyst ID N/A N/A N/A -
General Inorganics
pH (L099) pHUnits|  N/A MCERTS 8.4
Total Cyanide ma/kg 1 MCERTS -
Total Sulphate as SO4 % 0.005 MCERTS 0.026
Water Soluble Sulphate as SO4 16hr extraction (2:1) ma/kg 25 MCERTS 150
[Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) mg/| 1.25 MCERTS 73
Water Soluble Chloride (2:1) (leachate equivalent) mg/| 0.5 MCERTS 9.5
Total Sulphur mg/kg 50 MCERTS 200
Total Sulphur % 0.005 MCERTS 0.02
Ammoniacal Nitrogen as NHa+ mg/kg 0.5 MCERTS < 0.5
Ammonium as NHa* (10:1 leachate equivalent) mg/| 0.05 MCERTS < 0.05
Fraction Organic Carbon (FOC) Automated N/A 0.001 MCERTS -
Water Soluble Nitrate (2:1) as N mg/kg 2 NONE <20
Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/! 2 NONE <20
Total Phenols
[Total Phenols (monohydric) [moka T 17 MCERTS | _
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS -
Acenaphthylene mg/kg 0.05 MCERTS -
Acenaphthene mg/kg 0.05 MCERTS -
Fluorene mg/kg 0.05 MCERTS -
Phenanthrene mg/kg 0.05 MCERTS -
Anthracene mg/kg 0.05 MCERTS -
Fluoranthene ma/kg 0.05 MCERTS -
Pyrene mg/kg 0.05 MCERTS -
Benzo(a)anthracene mg/kg 0.05 MCERTS -
Chrysene ma/kg 0.05 MCERTS -
Benzo(b)fluoranthene mg/kg 0.05 1S0O 17025 -
Benzo(k)fluoranthene mg/kg 0.05 1S0O 17025 -
Benzo(a)pyrene mg/kg 0.05 MCERTS -
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS -
Benzo(ghi)perylene mg/kg 0.05 MCERTS -
Total PAH
|speciated Total EPA-16 PAHS [ moikg | 08 15017025 | -

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Science

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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Analytical Report Number: 24-025546
Project / Site name: Newport, Glan Llyn
Your Order No: 1261.03

Lab Sample Number 230259
Sample Reference WS106
Sample Number None Supplied
Depth (m) 1.00
Date Sampled 11/06/2024
Time Taken None Supplied

[ =
Analytical Parameter 5 % § g
(Soil Analysis) @ & g g

2 g

S
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS -
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS -
Boron (water soluble) mg/kg 0.2 MCERTS -
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS -
Chromium (hexavalent) mg/kg 1.8 MCERTS -
Chromium (III) ma/kg 1 NONE -
Chromium (aqua regia extractable) mg/kg 1 MCERTS -
Copper (aqua regia extractable) mg/kg 1 MCERTS -
Lead (aqua regia extractable) mg/kg 1 MCERTS -
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS -
Nickel (aqua regia extractable) mg/kg 1 MCERTS -
Selenium (aqua regia extractable) mg/kg 1 MCERTS -
Vanadium (aqua regia extractable) mg/kg 1 MCERTS -
Zinc (aqua regia extractable) mg/kg 1 MCERTS _
Magnesium (leachate equivalent) mg/| 2.5 NONE 13
Magnesium (water soluble) mg/kg 5 NONE 25
Petroleum Hydrocarbons
TPHCWG - Aliphatic >EC5 - EC6 us 1p aL mg/kg 0.02 NONE B
TPHCWG - Aliphatic >EC6 - EC8 us 1p aL mg/kg 0.02 NONE B
TPHCWG - Aliphatic >EC8 - EC10 ys 1p a_ mg/kg 0.05 NONE B
'TPHCWG - Aliphatic >EC10 - EC12 gy oy 1p AL mg/kg 1 MCERTS -
TPHCWG - Aliphatic >EC12 - EC16 gy oy 1p AL mg/kg 2 MCERTS -
'TPHCWG - Aliphatic >EC16 - EC21 gy ¢y 1p AL mg/kg 8 MCERTS -
'TPHCWG - Aliphatic >EC21 - EC35 gy oy 1p AL mg/kg 8 MCERTS -
TPHCWG - Aliphatic >EC5 - EC35 g4 cyshs_1p AL mg/kg 10 NONE -
' TPHCWG - Aromatic >EC5 - EC7 Hs_ib_aAR mg/kg 0.01 NONE -
' TPHCWG - Aromatic >EC7 - EC8 Hs_ib_arR mg/kg 0.01 NONE -
TPHCWG - Aromatic >EC8 - EC10 Hs_1D_AR mg/kg 0.05 NONE -
TPHCWG - Aromatic >EC10 - EC12 eH_cu_ip_AR mg/kg 1 MCERTS -
TPHCWG - Aromatic >EC12 - EC16 eH_cu_1p_AR mg/kg 2 MCERTS -
TPHCWG - Aromatic >EC16 - EC21 eH_cu_ip_AR mg/kg 10 MCERTS -
TPHCWG - Aromatic >EC21 - EC35 eH_cu_1p_AR mg/kg 10 MCERTS -
TPHCWG - Aromatic >EC5 - EC35 EH_cu+HS_1D_AR mg/kg 10 NONE _
VOCs
MTBE (Methyl Tertiary Butyl Ether) ug/kg 5 NONE -
Benzene ug/kg 5 MCERTS -
Toluene ug/kg 5 MCERTS -
Ethylbenzene ug/kg 5 MCERTS -
p & m-Xylene ug/kg 5 MCERTS -
0-Xylene ug/kg 5 MCERTS _

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Science
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Page 7 of 16



gk

)

UKAS
TESTING

aar  777CERTS

Science

Analytical Report Number : 24-025546
Project / Site name: Newport, Glan Llyn

* 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.

I-al:)umberr Refer;nce Numrber Depth (m) Sample Description *
230249 WS101 None Supplied 0.30-0.50  JBrown clay and sand with gravel and vegetation
230250 WS101 None Supplied 1.2 Grey clay and sand with gravel
230251 WS102 None Supplied 1 Grey clay and sand with gravel and vegetation
230252 WS102 None Supplied 1.5 Grey clay and sand with vegetation
230253 WS103 None Supplied 0.8 Brown clay and sand with gravel and vegetation
230254 WS103 None Supplied 2 Grey clay and sand with gravel
230255 WS104 None Supplied 1 Brown clay and sand with gravel and stones
230256 WS105 None Supplied 2.6 Grey clay and sand with gravel
230257 WS105 None Supplied 1.00-1.40 Brown clay and loam with gravel and vegetation
230258 WS105 None Supplied 2 Grey clay and sand with gravel and vegetation
230259 WS106 None Supplied 1 Brown clay and sand with gravel and vegetation

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
Page 8 of 16
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Analytical Report Number : 24-025546
Project / Site name: Newport, Glan Llyn

Water matrix abbreviations:

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

- - P - Method Wet / Di Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference / bry rectatl
number Analysis Status
Asbestos identification in Soil Asbestos Identification with the use of polarised light In-house method based on HSG 248, 2021 A001B D 1SO 17025
microscopy in conjunction with dispersion staining
techniques
Moisture Content Moisture content, determined gravimetrically (up to 30°C) |In-house method L019B w NONE
Stones content of soil Standard preparation for all samples unless otherwise In-house method based on British Standard L019B D NONE
detailed. Gravimetric determination of stone > 10 mm as |Methods and MCERTS requirements.
% dry weight
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia digestion In-house method based on MEWAM 2006 Methods L038B D MCERTS
followed by ICP-OES for the Determination of Metals in Soil
Boron, water soluble, in soil Determination of water soluble boron in soil by hot water ~ |In-house method based on Second Site Properties L038B D MCERTS
extract followed by ICP-OES version 3
Magnesium, water soluble, in soil Determination of water soluble magnesium by extraction In-house method based on TRL 447 L038B D NONE
with water followed by ICP-OES
Total sulphate (as SO4 in soil) Determination of total sulphate in soil by extraction with In-house method L038B D MCERTS
10% HClI followed by ICP-OES
Sulphate, water soluble, in soil (16hr Sulphate, water soluble, in soil (16hr extraction) In-house method L038B D MCERTS
extraction)
Total Sulphur in soil Determination of total sulphur in soil by extraction with In-house method L038B D MCERTS
aqua-regia, potassium bromide/bromate followed by ICP-
OES
Speciated PAHs and/or Semi-volatile organic |Determination of semi-volatile organic compounds In-house method based on USEPA 8270 L064B D MCERTS
compounds in soil (including PAH) in soil by extraction in dichloromethane and
hexane followed by GC-MS
TPH Chromatogram in soil TPH Chromatogram in soil In-house method L064B D NONE
BTEX and/or Volatile organic compounds in |Determination of volatile organic compounds in soil by In-house method based on USEPA 8260 L073B w MCERTS
soil headspace GC-MS
Total petroleum hydrocarbons with carbon  |Determination of total petroleum hydrocarbons in soil by In-house method LO76B/L088 D/W MCERTS
banding by GC-FID/GC-MS HS in soil GC-FID/GC-MS HS with carbon banding aliphatic and
aromatic
Water Soluble Nitrate (2:1) as N in soil Determination of nitrate by reaction with sodium salicylate |In-house method based on Examination of Water L078B w NONE
and colorimetry and Wastewatern & Polish Standard Method PN-
82/C-04579.08, 2:1 extraction
Chromium III in soil In-house method by calculation from total Cr and Cr VI In-house method by calculation L080 w NONE
Hexavalent chromium in soil Determination of hexavalent chromium in soil by extraction jIn-house method L080 w MCERTS

in NaOH and addition of 1,5 diphenylcarbazide followed by
colorimetry

Science

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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Analytical Report Number : 24-025546
Project / Site name: Newport, Glan Llyn

Water matrix abbreviations:

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

Science

- - P - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Monohydric phenols in soil Determination of phenols in soil by extraction with sodium JIn-house method based on Examination of Water L080 w MCERTS

hydroxide followed by distillation followed by colorimetry and Wastewater 20th Edition: Clesceri, Greenberg
& Eaton
Total cyanide in soil Determination of total cyanide by distillation followed by In-house method based on Examination of Water L080 w MCERTS
colorimetry and Wastewater 20th Edition: Clesceri, Greenberg
& Eaton
Chloride, water soluble, in soil Determination of Chloride colorimetrically by discrete In-house method L082B D MCERTS
analyser
Ammonium as NH4 in soil Determination of Ammonium/Ammonia/ Ammoniacal In-house method based on Examination of Water L082B w MCERTS
Nitrogen by the colorimetric salicylate/nitroprusside and Wastewater 20th Edition: Clesceri, Greenberg
method, 10:1 water extraction. & Eaton
pH in soil (automated) Determination of pH in soil by addition of water followed by JIn-house method L099 D MCERTS
automated electrometric measurement
Fraction Organic Carbon FOC Automated Determination of fraction of organic carbon in soil by In-house method LO09B D MCERTS

oxidising with potassium dichromate followed by titration
with iron (II) sulphate

For method numbers ending in 'UK' or ‘A’ analysis have been carried out in our laboratory in the United Kingdom (Watford).

For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).

For method numbers ending in 'PL' or 'B' 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.

Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by

the client. The instructed on date indicates the date on which this information was provided to the laboratory.

Information in Support of Analytical Results

List of HWOL Acronyms and Operators

Acronym Descriptions
HS Headspace Analysis
MS Mass spectrometry
FID Flame lonisation Detector
GC Gas Chromatography
EH Extractable Hydrocarbons (i.e. everything extracted by the solvent(s))
cu Clean-up - e.g. by Florisil®, silica gel
1D GC - Single coil/column gas chromatography
2D GC-GC - Double coil/column gas chromatography
Total Aliphatics & Aromatics
AL Aliphatics
AR Aromatics
#1 EH_2D_Total but with humics mathematically subtracted
#2 EH_2D_Total but with fatty acids mathematically subtracted
_ Operator - underscore to separate acronyms (exception for +)
+ Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total

Quality control parameter failure associated with individual result applies to calculated sum of individuals.
The result for sum should be interpreted with caution

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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Analytical Report Number : 24-025546
Project / Site name: Newport, Glan Llyn

This deviation report indicates the sample and test deviations that apply to the samples submitted for analysis.Please
note that the associated result(s) may be unreliable and should be interpreted with care.

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

Sample ID|Other ID Sample|Lab Sample Sam_plg Test Name Test Ref Test_ .
Type Number Deviation Deviation
WS101 N/A S 230249 4 Total cyanide in soil  |LO80 c
WS102 N/A S 230251 4 Total cyanide in soil  |LO80 c
WS103 N/A S 230253 4 Total cyanide in soil  |LO8O c
WS104 N/A S 230255 4 Total cyanide in soil  |LO80 c
WS105 N/A S 230257 4 Total cyanide in soil  |LO8O c

Iss No 24-025546-1-Newport Glan Llyn 126103_FR.xIsm
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Remada Ltd i2 Analytical Ltd.
Forward House 7 Woodshots Meadow,
17 High Street Croxley Green
Henley-in-Arden Business Park,
Warwickshire Watford,
B955AA Herts,
WD18 8YS
t: 01923 225404
f: 01923 237404
joana.ramos@remada.co.uk e: reception@i2analytical.com
info@remada.co.uk
Analytical Report Number : 24-025549
Project / Site name: Newport, Glan Llyn Samples received on: 14.06.2024
Your iob number: 1261.03 Samples instructed on/ 17.06.2024
Analysis started on:
Your order number: 1261.03 Analysis completed by: 25.06.2024
Report Issue Number: 1 Report issued on: 25.06.2024
Samples Analysed: 4 10:1 WAC samples
Signed:
Rafat Szczepanczyk
Technical Reviewer
For & on behalf of i2 Analvtical 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 : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting
Excel copies of reports are only valid when accompanied by this PDF certificate.
Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.
Application of uncertainty of measurement would provide a range within which the true result lies.
An estimate of measurement uncertainty can be provided on request.
certificate should not be reproduced, except in full, without the express permission of the laboratory. Iss No 24-025549-1-Newport Glan Liyn 126103_FR.xism

results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 24-025549
Project / Site name: Newport, Glan Llyn

Your Order No: 1261.03

Lab Sample Number 230296 230297 230298 230299
Sample Reference WS101 WS102 WS104 WS105
Sample Number None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.30-0.50 1.00 1.00 1.00-1.40
Date Sampled 10/06/2024 10/06/2024 10/06/2024 10/06/2024
Time Taken None Supplied None Supplied None Supplied None Supplied

[l
Analytical Parameter g by § g
(Soil Analysis) & 2 S8

) g

S
Stone Content % 0.1 NONE <0.1 <0.1 38.9 <0.1
Moisture Content % 0.01 NONE 12 28 11 14
Total mass of sample received kg 0.1 NONE 1.4 1.5 1.6 1.4
General Inorganics
pH (LOO5B) pH Units|  N/A MCERTS 8.1 8.3 8.2 9
Total Organic Carbon (TOC) - Automated % 0.1 MCERTS 0.8 1.5 1.5 2.1
Loss on Ignition @ 450°C % 0.2 MCERTS 1.9 2.1 3.8 4.5

F7-

Acid Neutralisation Capacity mmol/kg | -9999 NONE 2.3 17 14 17
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 0.06 < 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 0.27 < 0.05 0.36 0.14
Anthracene mg/kg 0.05 MCERTS 0.08 < 0.05 0.08 < 0.05
Fluoranthene mg/kg 0.05 MCERTS 0.57 < 0.05 0.62 0.28
Pyrene mg/kg 0.05 MCERTS 0.42 < 0.05 0.6 0.27
Benzo(a)anthracene mg/kg 0.05 MCERTS 0.37 < 0.05 0.35 0.22
Chrysene mg/kg 0.05 MCERTS 0.36 < 0.05 0.43 0.29
Benzo(b)fluoranthene mg/kg 0.05 1SO 17025 0.43 < 0.05 0.59 0.39
Benzo(k)fluoranthene mg/kg 0.05 1SO 17025 0.13 < 0.05 0.2 0.12
Benzo(a)pyrene mg/kg 0.05 MCERTS 0.28 < 0.05 0.52 0.28
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 0.16 < 0.05 0.35 0.18
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 0.07 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS 0.16 < 0.05 0.45 0.24
Coronene mg/kg 0.05 NONE < 0.05 < 0.05 0.22 < 0.05
Total PAH
Speciated Total EPA-16 PAHs mg/kg 0.8 1SO 17025 - < 0.80 4.61 2.4
Total WAC-17 PAHs mg/kg 0.85 NONE 3.35 < 0.85 4.83 2.4
Petroleum Hydrocarbons
[Mineral Oif (EC10 - EC40) e o 10 4 [more T 10 ] WONE | < 10 <10 <10 24
VOCs
Benzene Hg/kg 5 MCERTS <5.0 <5.0 <5.0 <5.0
Toluene Hg/kg 5 MCERTS <5.0 <5.0 <5.0 <5.0
Ethylbenzene Hg/kg 5 MCERTS <5.0 <5.0 <5.0 <5.0
p & m-Xylene Hg/kg 5 MCERTS <5.0 <5.0 <5.0 <5.0
0-Xylene Ha/kg 5 MCERTS <5.0 <5.0 <5.0 <5.0
[Total BTEX [ooko T 5 [ WceRTs | < 5.0 <50 < 5.0 <50

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Science

Iss No 24-025549-1-Newport Glan Llyn 126103_FR .xIsm
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Analytical Report Number: 24-025549
Project / Site name: Newport, Glan Llyn

Your Order No: 1261.03

Lab Sample Number 230296 230297 230298 230299
Sample Reference WS101 WS102 WS104 WS105
Sample Number None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.30-0.50 1.00 1.00 1.00-1.40
Date Sampled 10/06/2024 10/06/2024 10/06/2024 10/06/2024
Time Taken None Supplied None Supplied None Supplied None Supplied

Analytical Parameter
(Soil Analysis)

spun
U0130339p 40 Jwr]
smeis
uone}PaADIY

PCBs by GC-MS

PCB Congener 28 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
PCB Congener 52 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
PCB Congener 101 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
PCB Congener 118 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
PCB Congener 138 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
PCB Congener 153 mg/kg 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
PCB Congener 180 mg/kg | 0.001 MCERTS < 0.001 < 0.001 < 0.001 < 0.001
[Total pcBs | morkg | 0007 | MCERTS < 0.007 < 0.007 < 0.007 < 0.007

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Science

Iss No 24-025549-1-Newport Glan Llyn 126103_FR .xIsm
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Telephone: 01923 225404
Fax: 01923 237404

email:reception@i2analytical.com

Waste Acceptance Criteria Analytical Results

Report No:

24-025549

Client: REMADALT

Location Newport, Glan Llyn
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 230296 —
Limits
ling Date 10.06.2024 Stable Non-
Sample ID WS101 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 0.30-0.50 hazardous

Landfill
Solid Waste Analysis
TOC (%)** 0.8 3% 5% 6%
Loss on Ignition (%) ** 1.9 -- - 10%
BTEX (ua/kg) ** <5.0 6000 . .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/Kg) ey 10 cu A <10 500 - -
Total PAH (WAC-17) (mg/kg) 3.35 100 - -
pH (units)** 8.1 - >6 -
Acid Neutralisation Capacity (mmol / kg) 2.3 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test
(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)
procedure) mg/| mg/kg
Arsenic * 0.00123 0.0123 0.5 2 25
Barium * 0.0194 0.194 20 100 300
Cadmium * < 0.000100 < 0.00100 0.04 1 5
Chromium * 0.00046 0.0046 0.5 10 70
Copper * 0.0098 0.098 2 50 100
Mercury * < 0.000500 < 0.00500 0.01 0.2 2
Molybdenum * 0.00295 0.0295 0.5 10 30
Nickel * 0.00035 0.0035 0.4 10 40
Lead * 0.0033 0.033 0.5 10 50
Antimony * 0.0071 0.071 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.0046 0.046 4 50 200
Chloride * 1.7 17 800 15000 25000
Fluoride* 0.64 6.4 10 150 500
Sulphate * 12 120 1000 20000 50000
TDS* 79 790 4000 60000 100000
Phenol Index (Monohydric Phenols) * < 0.010 <0.10 1 - -
DOC 12.8 128 500 800 1000
Leach Test Information
Stone Content (%) <0.1
Sample Mass (kg) 1.4
Dry Matter (%) 88
Moisture (%) 12

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

*= UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

** = MCERTS accredited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as amended) and
EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be hazardous
or non-hazardous.

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 24-025549-1-Newport Glan Llyn 126103_FR.xIsm
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Telephone: 01923 225404
Fax: 01923 237404

email:reception@i2analytical.com

Waste Acceptance Criteria Analytical Results

Report No:

24-025549

Client: REMADALT

Location Newport, Glan Llyn
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 230297 —
Limits
ling Date 10.06.2024 Stable Non-
Sample ID WS102 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous

Landfill
Solid Waste Analysis
TOC (%)** 1.5 3% 5% 6%
Loss on Ignition (%) ** 2.1 -- - 10%
BTEX (ua/kg) ** <5.0 6000 . .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/Kg) ey 10 cu A <10 500 - -
Total PAH (WAC-17) (mg/kg) <0.85 100 - -
pH (units)** 8.3 - >6 -
Acid Neutralisation Capacity (mmol / kg) 17 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test
(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)
procedure) mg/| mg/kg
Arsenic * 0.00333 0.0333 0.5 2 25
Barium * 0.0152 0.152 20 100 300
Cadmium * < 0.000100 < 0.00100 0.04 1 5
Chromium * 0.0015 0.015 0.5 10 70
Copper * 0.023 0.23 2 50 100
Mercury * < 0.000500 < 0.00500 0.01 0.2 2
Molybdenum * 0.0150 0.150 0.5 10 30
Nickel * 0.0023 0.023 0.4 10 40
Lead * 0.0044 0.044 0.5 10 50
Antimony * 0.0021 0.021 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.0090 0.090 4 50 200
Chloride * 32 320 800 15000 25000
Fluoride* 0.34 34 10 150 500
Sulphate * 67 670 1000 20000 50000
TDS* 170 1700 4000 60000 100000
Phenol Index (Monohydric Phenols) * < 0.010 <0.10 1 - -
DOC 17.7 177 500 800 1000
Leach Test Information
Stone Content (%) <0.1
Sample Mass (kg) 1.5
Dry Matter (%) 72
Moisture (%) 28

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

*= UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

** = MCERTS accredited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as amended) and
EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be hazardous
or non-hazardous.

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 24-025549-1-Newport Glan Llyn 126103_FR.xIsm
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Telephone: 01923 225404
Fax: 01923 237404

email:reception@i2analytical.com

Waste Acceptance Criteria Analytical Results

Report No:

24-025549

Client: REMADALT

Location Newport, Glan Llyn
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 230298 —
Limits
ling Date 10.06.2024 Stable Non-
Sample ID WS104 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous

Landfill
Solid Waste Analysis
TOC (%)** 1.5 3% 5% 6%
Loss on Ignition (%) ** 3.8 -- - 10%
BTEX (ua/kg) ** <5.0 6000 . .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/Kg) ey 10 cu A <10 500 - -
Total PAH (WAC-17) (mg/kg) 4.83 100 - -
pH (units)** 8.2 - >6 -
Acid Neutralisation Capacity (mmol / kg) 14 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test
(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)
procedure) mg/| mg/kg
Arsenic * 0.00463 0.0463 0.5 2 25
Barium * 0.0617 0.617 20 100 300
Cadmium * < 0.000100 < 0.00100 0.04 1 5
Chromium * 0.0015 0.015 0.5 10 70
Copper * 0.030 0.30 2 50 100
Mercury * < 0.000500 < 0.00500 0.01 0.2 2
Molybdenum * 0.00997 0.0997 0.5 10 30
Nickel * 0.0021 0.021 0.4 10 40
Lead * 0.0046 0.046 0.5 10 50
Antimony * 0.0055 0.055 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.011 0.11 4 50 200
Chloride * 7.8 78 800 15000 25000
Fluoride* 1.2 12 10 150 500
Sulphate * 20 200 1000 20000 50000
TDS* 150 1500 4000 60000 100000
Phenol Index (Monohydric Phenols) * < 0.010 <0.10 1 - -
DOC 20.1 201 500 800 1000
Leach Test Information
Stone Content (%) 38.9
Sample Mass (kg) 1.6
Dry Matter (%) 89
Moisture (%) 11

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

*= UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

** = MCERTS accredited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as amended) and
EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be hazardous
or non-hazardous.

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 24-025549-1-Newport Glan Llyn 126103_FR.xIsm

Page 6 of 10
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i2 Analytical

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

Science

Telephone: 01923 225404
Fax: 01923 237404

email:reception@i2analytical.com

Waste Acceptance Criteria Analytical Results

Report No:

24-025549

Client: REMADALT

Location Newport, Glan Llyn
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 230299 —
Limits
ling Date 10.06.2024 Stable Non-
Sample ID WS105 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00-1.40 hazardous

Landfill
Solid Waste Analysis
TOC (%)** 2.1 3% 5% 6%
Loss on Ignition (%) ** 4.5 -- - 10%
BTEX (ua/kg) ** <5.0 6000 . .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/Kg) ey 10 cu A 24 500 - -
Total PAH (WAC-17) (mg/kg) 2.40 100 - -
pH (units)** 9.0 - >6 -
Acid Neutralisation Capacity (mmol / kg) 17 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test
(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)
procedure) mg/| mg/kg
Arsenic * 0.0206 0.206 0.5 2 25
Barium * 0.0363 0.363 20 100 300
Cadmium * < 0.000100 < 0.00100 0.04 1 5
Chromium * 0.0015 0.015 0.5 10 70
Copper * 0.040 0.40 2 50 100
Mercury * < 0.000500 < 0.00500 0.01 0.2 2
Molybdenum * 0.0103 0.103 0.5 10 30
Nickel * 0.0028 0.028 0.4 10 40
Lead * 0.0066 0.066 0.5 10 50
Antimony * 0.012 0.12 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.0088 0.088 4 50 200
Chloride * 8.2 82 800 15000 25000
Fluoride* 0.57 5.7 10 150 500
Sulphate * 25 250 1000 20000 50000
TDS* 86 860 4000 60000 100000
Phenol Index (Monohydric Phenols) * < 0.010 <0.10 1 - -
DOC 33.2 332 500 800 1000
Leach Test Information
Stone Content (%) <0.1
Sample Mass (kg) 1.4
Dry Matter (%) 86
Moisture (%) 14

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

*= UKAS accredited (liquid eluate analysis only)

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

** = MCERTS accredited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as amended) and
EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may be hazardous
or non-hazardous.

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 24-025549-1-Newport Glan Llyn 126103_FR.xIsm
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Analytical Report Number : 24-025549
Project / Site name: Newport, Glan Llyn

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 | | | P
P P P *
Number Reference Number Depth (m) Sample Desc"ptlon
230296 WS101 None Supplied 0.30-0.50  JBrown clay and sand with gravel and vegetation
230297 WS102 None Supplied 1 Grey clay and sand with gravel and vegetation
230298 WS104 None Supplied 1 Brown clay and sand with gravel and stones
230299 WS105 None Supplied 1.00-1.40  [Brown clay and loam with gravel and vegetation

Iss No 24-025549-1-Newport Glan Llyn 126103_FR .xIsm
Page 8 of 10
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Analytical Report Number : 24-025549
Project / Site name: Newport, Glan Llyn

Water matrix abbreviations:

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

- - P - Method Wet / Di Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference / s recitaty
number Analysis Status
pH at 20°C in soil Determination of pH in soil by addition of water followed by jIn-house method L005B w MCERTS
electrometric measurement
Total organic carbon (Automated) in soil Determination of organic matter in soil by oxidising with In-house method L009B D MCERTS
potassium dichromate followed by titration with iron (II)
sulphate (Walkley Black Method)
Moisture Content Moisture content, determined gravimetrically (up to 30°C) |In-house method L019B w NONE
Stones content of soil Standard preparation for all samples unless otherwise In-house method based on British Standard L019B D NONE
detailed. Gravimetric determination of stone > 10 mm as  |Methods and MCERTS requirements.
% dry weight
PCB's By GC-MS in soil Determination of PCB by extraction with hexane followed |In-house method based on USEPA 8082 L027B D MCERTS
by GC-MS
Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by In-house method based on Examination of Water L031B w 1SO 17025
electrometric measurement and Wastewater 20th Edition: Clesceri, Greenberg
& Eaton
Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio with a In-house method based on Use of Total Ionic L033B W 1SO 17025
buffer solution followed by Ion Selective Electrode Strength Adjustment Buffer for Electrode
Determination
Dissolved organic carbon 10:1 WAC Determination of dissolved organic carbon in leachate by  JIn-house method based on Examination of Water L037B w NONE
TOC/DOC NDIR Analyser and Wastewater 20th Edition: Clesceri, Greenberg
& Eaton
Metals in leachate by ICP-OES Determination of metals in leachate by acidification In-house method based on MEWAM 2006 Methods L039B w 1SO 17025
followed by ICP-OES for the Determination of Metals in Soil
Sample Preparation In-house method L043B w NONE
Acid neutralisation capacity of soil Determination of acid neutralisation capacity by addition of jIn-house method based on Guidance an Sampling L046B w NONE
acid or alkali followed by electronic probe and Testing of Wastes to Meet Landfill Waste
Acceptance
Loss on ignition of soil @ 450°C Determination of loss on ignition in soil by gravimetrically  |In-house method L047 D MCERTS
with the sample being ignited in a muffle furnace
Speciated PAHs and/or Semi-volatile organic |Determination of semi-volatile organic compounds In-house method based on USEPA 8270 L064B D MCERTS
compounds in soil (including PAH) in soil by extraction in dichloromethane and
hexane followed by GC-MS
BTEX and/or Volatile organic compounds in |Determination of volatile organic compounds in soil by In-house method based on USEPA 8260 L073B w MCERTS
soil headspace GC-MS
Total petroleum hydrocarbons by GC-FID/GC{Determination of total petroleum hydrocarbons in soil by In-house method LO76B/L088 D/W NONE
MS HS in soil GC-FID/GC-MS HS
Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation followed jIn-house method based on Examination of Water L080 w 1SO 17025

by colorimetry

and Wastewater 20th Edition: Clesceri, Greenberg
& Eaton

Science

Iss No 24-025549-1-Newport Glan Llyn 126103_FR .xIsm
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Analytical Report Number : 24-025549
Project / Site name: Newport, Glan Llyn

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

Method Wet / Dry | Accreditation

Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status

Chloride 10:1 WAC Determination of Chloride colorimetrically by discrete In-house based on MEWAM Method ISBN L082B w 1SO 17025
analyser 0117516260

WAC Leachate 10:1 In-house method L043B w NONE

For method numbers ending in 'UK' or ‘A’ analysis have been carried out in our laboratory in the United Kingdom (Watford).

For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).

For method numbers ending in 'PL' or 'B' 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.

Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by

the client. The instructed on date indicates the date on which this information was provided to the laboratory.

Information in Support of Analytical Results

List of HWOL Acronyms and Operators

Acronym Descriptions

HS Headspace Analysis
MS Mass spectrometry
FID Flame lonisation Detector
GC Gas Chromatography
EH Extractable Hydrocarbons (i.e. everything extracted by the solvent(s))
cu Clean-up - e.g. by Florisil®, silica gel
1D GC - Single coil/column gas chromatography
2D GC-GC - Double coil/column gas chromatography
Total Aliphatics & Aromatics
AL Aliphatics
AR Aromatics
#1 EH_2D_Total but with humics mathematically subtracted
#2 EH_2D_Total but with fatty acids mathematically subtracted
_ Operator - underscore to separate acronyms (exception for +)
+ Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total

Quiality control parameter failure associated with individual result applies to calculated sum of individuals.
The result for sum should be interpreted with caution

Iss No 24-025549-1-Newport Glan Llyn 126103_FR .xIsm
Page 10 of 10
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TESTING

Report Date:
Client’s Reference:

Client Name:

For the attention of:

Contract Title:
Date Received:

Date Commenced:
Date Completed:

Notes:

LABORATORY k
REPORT %megfh

PHENNA GROUP COMPANY

Contract Number: PSL24/4325
15 July 2024
1261.03
Remada Limited
Forward House
17 High Street
Henley-in-Arden
Warwickshire

B95 SAA

Joana Ramos

Glan Llyn, Newport
19/6/2024

19/6/2024

15/7/2024

Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in

full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

A Watkins R Berriman S Royle
(Managing Director) (Associate Director) (Laboratory Manager)
PWe
L Knight D Nicholson T Watkins
(Assistant Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

5 — 7 Hexthorpe Road,
Hexthorpe,

Doncaster,

DN4 0AR

Tel: 01302 768098

Email: rberriman@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample | Sample Top Base Description of Sample

Number | Number Type Depth Depth
m m

WS101 D 1.50 Brown mottled grey CLAY.
WS101 B 1.20 2.00 |Brown mottled grey slightly sandy CLAY.
WS102 D 1.50 Grey mottled brown CLAY.
WS102 B 2.00 3.00 |Grey slightly sandy CLAY.
WS103 D 2.00 Brown mottled grey CLAY.
WS104 D 2.60 Brown mottled grey CLAY.
WS104 B 3.00 4.00 |Brown slightly sandy CLAY.
WS105 D 3.00 Brown mottled grey CLAY.
WS105 B 0.00 0.70 |Brown very gravelly sandy CLAY.

Contract No:

"

PSL24/4325
Glan Llyn, Newport

UKAS ‘

TESTING

Client Ref:
PROFESSIONAL SOILS LABORATORY
A PHENNA'GROUP COMPANY 1261.03

PSLRF011 Issue No.1 Approved by: L Pavey 03/01/2022




SUMMARY OF SOIL CLASSIFICATION TESTS

(BS1377 : PART 2 : 1990)

Moisture | Linear Particle Liquid Plastic | Plasticity | Passing
Hole Sample Sample Top Base Content |Shrinkage| Density Limit Limit Index 425mm Remarks
Number | Number Type Depth Depth % % Mg/m3 % % % %
m m Clause 3.2 Clause 6.5 Clause 8.2 Clause 4.3/4 Clause 5.3 Clause 5.4
WS101 D 1.50 36 74 32 42 100 Very High Plasticity CV
WS102 D 1.50 37 81 32 49 100 Very High Plasticity CV
WS103 D 2.00 42 77 35 42 100 Very High Plasticity CV
WS104 D 2.60 50 88 36 52 100 Very High Plasticity CV
WS105 D 3.00 39 74 32 42 100 Very High Plasticity CV
SYMBOLS : NP : Non Plastic * : Liquid Limit and Plastic Limit Wet Sieved.
i Contract No:
PSL24/4325
Glan Llyn, Newport -
UKAS Client Ref:
TEATING PROFESSIONAL SOILS LABORATORY
A PHENKA GROUP COMPANY 1261-03

PSLRF006 Issue No.1 Approved By: L Pavey 03/01/2023




PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.
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Contract No:
PSL.24/4325
Glan Llyn, Newport -
UKAS Client Ref:
EESING PROFESSIONAL SOILS LABORATORY
KA GROUP COMPAN 1261.03

PSLRF006 Issue No.1 Approved By: L Pavey 03/01/2023




PARTICLE SIZE DISTRIBUTION TEST

BS1377 : Part 2 : 1990
Wet Sieve, Clause 9.2

Hole Number: WS101 Top Depth (m): 1.20
Sample Number: Base Depth(m): 2.00
Sample Type: B
S 3 S S S22 S Z g4 s & & w9 100.00
90.00
80.00
70.00
60.00 %ﬂ
50.00 ‘i
£
40.00 §
™
30.00
20.00
10.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
BS Test | Percentage Soil Total
Sieve (mm)| Passing Fraction |Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 0
37.5 100 Sand 1
20 100 Silt/Clay 99
10 100
6.3 100
3.35 100
2 100
1.18 100
0.6 99
0.3 99
0.212 99 Remarks:
0.15 99 See Summary of Soil Descriptions
0.063 99

[~ ) Contract No:
@ Ps L Glan Llyn, Newport PS1.24/4325
UKAS

TESTING

Client Ref:
PROFESSIONAL SOILS LABORATORY 1261.03

PSLRFO015 Issue No.1 Approved by: L Pavey 03/01/2023




PARTICLE SIZE DISTRIBUTION TEST

BS1377 : Part 2 : 1990
Wet Sieve, Clause 9.2

Hole Number: WS102 Top Depth (m): 2.00
Sample Number: Base Depth(m): 3.00
Sample Type: B
s E 5 S 332 F Z 8% g 85 @k 100,00
90.00
80.00
70.00
60.00 g
50.00 “;ﬂ
£
4000 8
&
30.00
20.00
10.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
BS Test | Percentage Soil Total
Sieve (mm)| Passing Fraction |Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 0
37.5 100 Sand 1
20 100 Silt/Clay 99
10 100
6.3 100
3.35 100
2 100
1.18 100
0.6 100
0.3 100
0.212 99 Remarks:
0.15 99 See Summary of Soil Descriptions
0.063 99
) @ P s Contract No:
@9 l PSL24/4325
URAS Glan Llyn, Newport Client Ref:
PROFESSIONAL SOILS LABORATORY 1261.03

PSLRFO015 Issue No.1 Approved by: L Pavey 03/01/2023




PARTICLE SIZE DISTRIBUTION TEST

BS1377 : Part 2 : 1990

Wet Sieve, Clause 9.2
Hole Number: WS104 Top Depth (m): 3.00
Sample Number: Base Depth(m): 4.00
Sample Type: B
3 S S S S32 &£ Z 33 8= & &8 wd 100.00
90.00
80.00
70.00
60.00 %ﬂ
50.00 i
‘E
40.00 §
&
30.00
20.00
10.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
BS Test | Percentage Soil Total
Sieve (mm)| Passing Fraction |Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 0
37.5 100 Sand 1
20 100 Silt/Clay 99
10 100
6.3 100
3.35 100
2 100
1.18 100
0.6 100
0.3 99
0.212 99 Remarks:
0.15 99 See Summary of Soil Descriptions
0.063 99

e Contract No:
@ Ps L Glan Llyn, Newport PS1.24/4325
UKAS

TESTING

Client Ref:
PROFESSIONAL SOILS LABORATORY 1261.03

PSLRFO015 Issue No.1 Approved by: L Pavey 03/01/2023




PARTICLE SIZE DISTRIBUTION TEST

BS1377 : Part 2 : 1990
Wet Sieve, Clause 9.2

Hole Number: WS105 Top Depth (m): 0.00
Sample Number: Base Depth(m): 0.70
Sample Type: B
- s c =582 S - o g5 8o @ f 100.00
L
y 90.00
Y
4 /| 80.00
L
anit 70.00
Za1i 60.00 %ﬂ
50.00 “;
£
4000 8
&
30.00
20.00
10.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
BS Test | Percentage Soil Total
Sieve (mm)| Passing Fraction |Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 24
37.5 100 Sand 17
20 95 Silt/Clay 59
10 92
6.3 86
3.35 79
2 76
1.18 73
0.6 71
0.3 67
0.212 65 Remarks:
0.15 63 See Summary of Soil Descriptions
0.063 59

[~ ) Contract No:
@ Ps L Glan Llyn, Newport PS1.24/4325
UKAS

TESTING

Client Ref:
PROFESSIONAL SOILS LABORATORY 1261.03

PSLRFO015 Issue No.1 Approved by: L Pavey 03/01/2023
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lN SlTU working with V Glan Llyn

SITE INVESTIGATION GEO 7 CONSULTANTS
Project Glan Llyn
Project No. 1240380
Client Remada Ltd
Address 17 High Street, Henley in Arden, B95 5AA

Attention: Greg Jones
Dear Greg,

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

/o

- b
~ (ot

Darren Ward

Director
Report Issue
Issue Date Prepared Sign Checked Sign Approved Sign
01 19/08/2024 Chloe Donovan <zr~— Darren Ward e Darren Ward

Report No. 1240380
insitusi.com Letter Date 19/08/2024
Page | 1
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1.0 INTRODUCTION

In Situ Site Investigation Limited (In Situ) was engaged in a geotechnical site investigation at
Glan Llyn at the request of Ramada Ltd. The site investigation consisted of completing 9 Static
Piezocone Penetration Tests (CPTU), to provide information on the soil conditions and derived

geotechnical parameters at:

Bessemer Drive,
Glan Llyn,
Newport,

South Wales
NP19 4TZ

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 8" August 2024 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 ISO 22476-1:2022(E).
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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 Josh Cougle & Rob Bennett
Date Started 8" August 2024

Date Finished 8" August 2024

In Situ S.l. Project Manager Darren Ward

Main Contractor’s Site Manager Greg Jones

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
CPTO006 14 Tonne Track Mounted CPT Rig

2.1.2 CPTU Cone

Details of electric CPTU cone (Type TE2) used in this project conforming to the requirements
of Application Class 2 of ISO 22476-1:2022, are shown in Table 2.3.

Table 2.3 Cone Summary

Number Cross-section area Filter position
S15-CFIP.1999 15cm? 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

9 CPTU to a maximum depth of 13.68m. 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 data file.
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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-
1:2022(E) 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 10,000 CST.

2.1.5 Test Procedure
The tests are carried out in accordance with the International Standard for Electrical Cone and
Piezocone Penetration Test ISO 22476-1:2022(E).

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.
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2.2 POSITIONING

Positioning and surveying of all investigated locations was the responsibility of the client.
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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 every 10 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 ISO 22476-1:2022(E), Lunne et al. (1997) and Robertson (2015).
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, qc, 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 of 0-500 kPa.
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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 15 m, 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 friction
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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
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METHOD: Rabertson et al. 1986 q¢ Rf
| | B A
[ ER— 8.

ooy -

IN S'-rvu Roberison ef al, 1886 g, vs. R, - D1 e e
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|\m».

T
1180
—

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, = U — Up
qt — Oyo
where
Uz is pore pressure measured between the cone and the friction sleeve
Uo is equilibrium pore pressure
Ovo is total overburden stress
Qs 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:
4t = qc + [u. (1 — a)]

where
a is the cone area ratio

The cone area ratio used for this project is stated on both the cone calibration certificate and

the data footer. 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 22476-1:2022.

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
Cine =
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 f;, 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, Ic, 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 soil 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).

0.1 2

3 4 567891 2 a 5678911%(10

1 1
| 0.1 2 3 4567891 2 3 4 5678910
i METHOD: Robertson 1880
I B4 e o G [l oty S 00
| e e | S SO T TR W [y ey 0 4590 B ey RN

aar.coy [ T DI

o o [ 1a01209
iIINSITU| ceimamrs [ wwouaoe

£ v GATICN Net To Scale A4
i i

Figure 4.1: Robertson 1990 soil behaviour type chart.
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The soil behaviour type index, /., can then be defined using Robertson (2010) formula, given

below:
I, = ((3.47 — logQ,)? + (logF, + 1.22)?)%5
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 71, 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 Ngo value is derived using the following correlations, developed by Robertson
and Wride (1998), Jefferies and Davies (1998) and Robertson (2012):

1) Robertson & Wride (1998)

q
N60 - - IC
8.5 pa (1-7%)
2) Jefferies and Davies (1993)
q
N60 - - IC
085+ (1-7%3)
3) Robertson (2012)
4qc
_ [4
Neo = 101.1268f0.2817lc
where
Je 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 these methods provide a better estimation of the Neo value than the actual
measured N, due to the poor repeatability of SPT test. However, in fine grained soil with high
sensitivity these methods may overestimate Ngo (Jefferies and Davies, 1991). The third
method suggested by Robertson (2012) provides improved estimates of Ngy for insensitive

clays.

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:
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1) Baldi et al., (1986)

1 -Wehr
D, In <q"—> -100

B C_z Cy - (0p0)0>
where
Cq is a consolidation coefficient which is 757 for normally consolidated soils and
181 for over consolidated soils
C. 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)

g,
D, =100 - [0.268 “In <qt/—“”"> + Cl]

050/ Oatm
where
C1 is a compressibility coefficient which is -0.675 for average compressible soils,
<1.0 for high compressible soils and carbonate or calcareous sands and 2-2.0
for low compressible soils
(o is corrected cone resistance

Oam IS the atmospheric pressure

3) Kulhawy and Mayne, (1990)
0.5

dc1 .100

~ [305- C; - OCR%18- (1.2 + 0.05 - log(t/100))

T

where
et is the cone resistance corrected for initial vertical effective stress and
atmospheric pressure, calculated by the following formula

dc

Qc1 = -
VOpo " Oatm

where
de is the cone resistance in kPa
O'vo is the initial vertical effective stress in kPa

Cq is a compressibility coefficient which is -0.97 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°- BJ121-]0.256 + 0.336 - B, + log Q]

where
Bq is the pore pressure ratio, calculated as in Session 3.3

Qt 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/———
V00 " 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 0.7 < B, < 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)
I <126:FC=0
1.26 < I¢ < 3.5: FC(%) = 1.7513%° = 3.7
3.5 < It FC =100%

2) Suzuki et al. (1998)
FC(%) = 2.81%°

where
e 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):

(Gt — ovo)

S =
“ Nit

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. N tends
to increase with increasing plasticity and decrease with increasing soil sensitivity. It
decreases as B, increases. (Lunne et al., 1997)
ovw = total overburden stress.

This report only presents the undrained shear strength data on soils with soil behaviour type

index, /. 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,.

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.
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In this report S; is calculated using two correlations developed by Schmertmann (1978) and
Mayne (2007).

1) Schmertmann (1978)

Su q: —

Su(rem) th

%)
‘-,

I

I

g, 1
(—S)

where
Surem) 1S the remoulded undrained shear strength. It can be assumed equal to the
sleeve resistance, fs.

2) Mayne (2007)
_ 0.073 : (qt - 0-‘70)
S; = ;
S

For relatively sensitive clays, S; > 70, the value of f; 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:

Dry unit weight for sands:
Yary = 1.89 - log(q.;) + 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:
de
i1 = ——=
0y0 " Oatm
z is the depth

Vs is the shear wave velocity, calculated as Vg = 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 Final Date of Test Cone Used Test Remarks
Depth (m)

CPTO1 11.91 08/08/2024 S15-CFIP.1999 Test refused on total pressure.

CPTO2 12.57 08/08/2024 S15-CFIP.1999 Test refused on total pressure.

CPTO03 13.68 08/08/2024 S15-CFIP.1999 | Test stopped due to buckling rods.

CPTO04 0.70 08/08/2024 S15-CFIP.1999 Test refused on inclination.

CPTO4A 13.13 08/08/2024 S15-CFIP.1999 Test refused on total pressure.

CPTO05 13.39 08/08/2024 S15-CFIP.1999 | Test stopped due to buckling rods.

CPTO06 2.03 08/08/2024 S15-CFIP.1999 Test refused on total pressure.

CPTO6A 0.13 08/08/2024 S15-CFIP.1999 Test refused on total pressure.

CPTO6B 2.00 08/08/2024 S15-CFIP.1999 Test refused on total pressure.
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APPENDIX A2 - CPT Rig Datasheet

v
14 TONNE MOUNTED RIGS (CPTO05 and CPT0O06)

We have two 14 tonne track mounted CPT rigs, each weighing 14 tonnes. One of our rigs, CPTQ05, 'Erik' is based
in the Middle East and the other, CPTO06, 'Zoe' in the UK. These rigs have low ground bearing pressure and are ideal
for soft, bogay sites. They are capable of pushing up to 120 metres a day, depending on access to positions.

CPT RIG DETAILS
TOTAL WEIGHT 14 TONNES
CPT RAM THRUST 20 TONNES
CAPACITY
MAXIMUM 20-30M DEPENGING ON THE GROUND
PENETRATION CONDITIONS
PERFORMANCE RATES 1201 OF TESTING IN A DAY DEPENDING ON
AGEESS TO POSITIONS
TYPICAL SITES FOR SOFT BOBGY SITES, THE RIG HAS LOW
THIS RIG GROUND BEARING PRESSURE
CPT RIG DIMENSIONS

Carnial

TOTAL LENG TH = SH400MM

[ E——ec——
TOTAL WIDTH — 2500004

TOTAL HEIGHT =2700NMM

County Cork, lrefand
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APPENDIX A3 — Cone Datasheet

SPECIFICATIONS
S15 SERIES
ELECTRICAL CONES

-~
4
Syst
Rijksstraatweg 22F
2171 AL Sassenheim
Tel +31 71 301 92 51
Fax +31 71 301 92 52
E-mall
ING bank : 68.23.01.396
Postbank : 5226758

BTW nr NLB06331677801

info@geopoint.nl

The electronic subtraction cones have been developed to address
the durability problems inherent in other cone designs. The unit
consists of a single element temperature compensated strain
gauge transducer for measuring both cone resistance and local
sleeve friction. This design is therefore more robust than a
compression type cone. The cone support electronics package is
located directly behind the transducer. The precision strain gauge
amplifiers and power supply eliminate the effects of cable
resistance on the measurements. A standard subtraction cone is
capable of measuring simultaneously the following channels: Tip,
Local friction, Pore pressure, Temperature and Inclination.

GENERAL SPECIFICATIONS

LS,

22207 »
VSIS A I 17,

2

227

.

\ 7777

24

I

=N

=t
s

V7

oot

IR
: /§ Cone Tip Section Area 1,500 mm2
/& Friction Sleeve Surface 22,500 mm2
: /// Total Length 325 mm
i\ // Weight 4200 g
X ,’\\‘ Power Supply +15VDC, 100 mA.
7 Output 0-10VDC*
Working Temperature 0-60°C
Storage Temperature -40to +85°C

~\\\\\\\\\\\\

Connector Lemo 10 pins (others on request)
¢§ TIP RESISTANCE LOCAL SLEEVE FRICTION
Y. Range 100/150* kN Range 100/150* kN
Accuracy 0.25% FS Accuracy 0.50 % FS
Maximum Load 150 % of range  Maximum Load 150 %

Cone Area Ratio 0.75 Sleeve Area Ratio 1.0 (EA)

SN

5 PORE PRESSURE INCLINATION
Range 1/2/5/10* MPa  Range 25 ° (biaxial)
Accuracy 0.5% FS Accuracy <2’

Maximum Load 150 % of range

*Other ourput and voltage ranges available on request. Loadcells may be calibrated for lower ranges.

Report No. 1240380
Date 19/08/2024
Page | 25

insitusi.com Appendix A



IN SITU

SITE INVESTIGATION

working with

Glan Llyn

Eijkelkamp GeoPoint

SoilSolutions

APPENDIX A4 — Cone Calibration Certificate

Rijkstraatweg 22F
2171 AL Sassenheim
The Netherlands

T +31713019251
E info@eijkelkamp-geopoint.com
1 eijkelkamp-geopoint.com

—

Cone Calibration Certificate

Certificate:

Instrument Type:

Model:

Serial number.
Calibration date:

Client:

Calibrated by:
Calibration instruments

GS-1999-006

Electric Subtraction Cane
S15-CFlIP

1999

05-09-2023

In Situ

R Wesselink

Manufacturer: Hottinger Baldwin Messtechnik GmbH
NMi certificate 2461165.00501
Calibration conditions
Ambient temperature: 22.5 °C
Atmospheric pressure: 1021 mBar
Cone specifications
Cone base area: 1500 mm2
Load tip resistance (nom.): 100 KN
Friction sleeve area: 22500 mm2
Load tip + local friction {nom.): 100 kN
Load friction sleeve (nom.): 225 kN
Load pore pressure (nam.}). 2 MPa
Inclination (nom.): +/- 20 9.
Temperature compensation (all channels). 0...+40 °C
Maximum overload capacity (all channels): 100 %
Cone area ratio (a): 0.79
Max. Inaccuracy, relative to measurement value: 10 %
Tip: Sleeve: Pore Pressure: Inclinometer:
¢ in kN mV fs in kN mV MPa mV Degrees X (mV) Y (mV)
| Zero points: 0263 0278 0215
0 0 0 0 0 0 0 2486 2510
5 0296 5 0306 0.4 1770 -20 0620 0732
10 0592 10 0611 08 3537 20 4366 4386
15 0888 15 0917 1.2 5294
20 1186 20 1223 1.6 7050
25 1483 25 1530 2 8809
30 1779 30 1838
35 2075 35 2144 Max, eror, abs. gc: 35 kPa
40 2371 40 2451 Max. errer, abs, fs: 5kPa
45 2667 45 2759 Max. error, abs. u2: 10 kPa
50 2963 50 3066 Max. error, abs. |- 1°
75 4444 75 4501
100 5919 100 6132

This calibeation is compiiant with Eikelkamp GeoPoint SoilSolutions intsrnal quality system, internal calibration procedures and meets the requirements of
NEN2549, NEN-EN-1SQ 22475-1, NORSOK G-001, ISSMFE and ASTM using calidration equipment tracesble to {inter-\National Standards

Approved by:
Date:

R. Mosterd
05/09-2023

Eijkelkamp GeoPoint SoilSolutions
V.AT. NO.NL8584.21.422 BO1
Trade Reg. Arnhem no, 70686148

IBAN NL43 RABO 0326 7904 38
BIC: RABONL2U
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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 (=fs/(m _ 0'1;0))

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

Ir 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 (= ¢, — ,,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% or alternatively = (/t/,) 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
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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

OoC Over consolidated

OCR Over consolidation Ratio

PL Limit Pressure

SCPT Seismic Cone Penetration

SDMT Seismic Dilatometer Marchetti

SPT Standard Penetration Test

TC Technical Committee

Report No. 1240380
insitusi.com Appendix A Date 19/08/2024
Page | 29



\/
lN SITU working with Glan Llyn

SITE INVESTIGATION GEO § CONSULTANTS

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, qg:
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, f, to the cone resistance, q., 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_J”°)/U, el when the corrected cone resistance is used @, =
4

(@ = ”vO)/J, K Where 0,0 and o’ are the total and effective vertical stress respectively.

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.

Piezocone
A cone penetrometer containing a pore pressure sensor.
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Pore pressure, u

The pore pressure generated during penetration and measured by a pore pressure sensor, Uy
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, f;
The total frictional force acting on the friction sleeve, Fs, divided by its surface area, As. f, =

K
S/As

Report No. 1240380

insitusi.com Appendix A Date 19/08/2024
Page | 31



l N s |TU working with

SITE INVESTIGATION

\/

GEO 7 CONSULTANTS

Glan Llyn

APPENDIX A8 — Soils Description Tables

GRANULAR SOILS (Sands and Gravels)

Description Relative Density D, (%) 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
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APPENDIX B

Cone Penetration Measured Parameters and Geotechnical
Derived Parameters
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PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO1
CLl ENT Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
i Inclinati °
Cone Resistance, q, (MPa) Fction Rt R, () In Situ Pore Pressure, u, (kPa) nclination (°) ore Preceure Rato. & 2
riction Ratio, — ore Pressur io, ’ . . 3
— 0 ° 10 18 2 § ° Soil Behaviour Type: ° Material Description
E |8 ! ! ! Porewater Pressure, u, (kPa) _ 1 — 2 Robertson et al. 1986 qe Rf s
< = 0 125 250 375 500 g
53 5 = Sleeve Friction Resistance, f, (kPa)
a w= -300 0 300 600 900(-5 O 5 10 15]-0.6 -0.1 0.4 0.9 1.4 2 34567891011
1 \ \ T ] Extremely high strength locally very high
T \ (. — strength fine grained (11)
T \ \ [ ]
1—1 77j77‘77i777 I :1.00
—+ L Low strength to medium strength CLAY
o tol — =
T \ \ (R i
+ \ \ b —
212 ——+——f 4+ -
C I { | ~
T | | : [ iy
P e ] T
- T N -
T \ \ SO —]
B o Wl -
4——-4 — =
L [ [ | | [ [ r/ Low strength organic material (2)
I o [ oy
T | N 9
55 S it o (| b e e v
+ \ \ [t N
+ L T _|sn0
N [ e |- —6.00 Lowstrength CLAY (3)
| | | | | | | x| Low strength silty CLAY to CLAY (4)
| LN _
| I iz —
ST S I L NN Y 7700 Low strength organic material (2)
| — Low strength locally medium strength
| | | i | | — sensitive fine grained material (1)
\ \ (R —]
SIS i (R ]
i \ [ \ | [ — 830
T | | [t X, Medium strength to high strength sandy
-+ | | KR e X SILT to clayey SILT (6)
9—-9 > b X
T | | [ - X{9.40
4 ‘ | (. ‘ I Low strength to medium strength
41 S‘ | | ‘ | | |— | sensitive fine grained material (1)
CONE ID : $15-CFIP.1999 TEST TYPE : METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES B B qc
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 2 Transducer Pre Post Difference | [l - Sensitive fine grained material [ 5- Clayey SILT tosity GLAY I o-san0 -Y—(L;roulndwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe T 170 mV 188mV 0203 MPa evel
CONE AREA . 15cm? OPERATOR . JC&RB Slp oy ey 0-008 o B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.79 FRICTION REDUCER - None Peeve m m : 2 | W s-ca [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained ]| Dissipati
: o ; ore Pressure 2 335 mV 408 mV 0.017 kPa | Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2492 mV 2473 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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CPT LOG 01

PointID

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO1
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Cone Resistance, q, (MPa) In Situ Pore Pressure, u, (kPa) Inclination (°) .
Friction Ratio, % o _— P P Ratio, B ; i . S
_ 0 ? 19 1‘5 20 riction Ratio, R; (%) ore Pressure Ratio, B, o bSOr!: BEh?wFu{gQépe' . ; Material Description
E|§ ! ! ! Porewater Pressure, u, (kPa) 1 — 2 obertson et al. e s
= = 0 125 250 375 500 02 ©
53 E = Sleeve Friction Resistance, f, (kPa) ©
a w= 0 2 4 6 -300 0 300 600 900
1 \ \ \ \ [ Moto— —
Medium strength becoming high strength
+ \ \ | | \ \ I' 1 X400 clayey SILT tositty CLAY (5)
T \ \ \ \ \ \ I T o -
+ . High strength to very high strength sand:
F T P - N S SR L N L ] \ \ _><Hgg SILT to clayey SILT(6) 9 /
T | | | | | oax “— High strength CLAY (3)
T | | | | | T - Medium dense becoming very dense
T | | | | | | | ‘ " ron silty SAND to sandy SILT (7)
1271217 — = “Temhinated at 11.9T0 | — — — [ === =+ =] [ [ [
I Refysal \ \ \ \ \ \ \ \ \ \ \ \
-+ \ \ \ \ \ \ \ \ \ \ \ I \
i \ \ \ \ \ \ \ \ \ \ I \
BB ————————— —— — -
L \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
L \ \ \ \ \ \ \ \ \ [ [ \ \ N
U414 ——— — - - — B e e e S e e i it e e A B i e e o e e e
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
4 \ \ \ \ \ \ \ \ \ [ [ \ \ N
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
[ I I — [ A et e e e s e s e A s A B
+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
o6l - — [ - [ I e e o I  F  ( y
-+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
14 \ \ \ \ \ \ \ \ \ [ [ \ \ N
717 — = — == === =1 -ttt 41 At -1 =t A=A At T
1 \ \ \ \ \ \ \ \ \ [ [ \ \ N
-+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
B8l - L -ttt =TT —
4 \ \ \ \ \ [ [ \ [ [ [ \ [ e
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
oLl —— . —— PR S [ S A AU A O A S O U S O R R A Y B
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
1 \ \ \ \ \ \ \ \ \ [ [ \ \ N
-+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
CONE ID 1 S15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 2 Transducer Pr(e;PTU ZERSO\;ALUES Difference | [l - Sensitive fine grained material [ 5- Clayey SILT tosity GLAY I o-san0 -Y—Groundwater
CONE MODEL  Subtraction RIG : CPT 006 - Zoe Tip 170mv  188mV 0203 MPa Level
CONE AREA - 150m? OPERATOR . JC&RB e oy ey 0-008 o B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.79 FRICTION REDUCER ~ : None Pore Pressure2  335mV  408mV  0.017 kPa | DB -0 Bl 7-sitysavD o senay ST [ 11 -very st e g ]| Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2492 mV 2473 mV ’ I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes
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CPT LOG 02

PointID

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO1
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
. Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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
— T T T —— 2. Jeff. & Davies 93 )
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; ) GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12
CONE D X S15_CFIP'1999 TEST TYPE TR CPTU ZERO VALUES . Description SBdeex( |can Sescnp(i:)anve 2 sc::'reN v:lfen Nes: Descrlpf\)(:es Realarl‘we Deonr:z Dr (%) Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference ! : ‘Y'Level
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 170mvV 188mV  0203MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 276mV  287mV  0.008kPa |S"mres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure2  335mV ~ 408mV  0.017 kPa za"“ midures 2“’15'2'6“ Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2492 mV 2473 mV ands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 02

PointID
SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO1
CLIENT : Remada EASTING : 0.000 m Remark: SHEET :2 OF 2
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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{ieﬁs%ivfoswgs —— 3. Kulhawy & Mayne (1990) -é
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 170mvV 188mV  0203MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 276mV  287mV  0.008kPa |S"mres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2 335mV 408 mV ~ 0.017kPa |Serdmxues 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2492 mV 2473 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 03

PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO1
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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— 1rawon — ng S ;(‘qf,: N, w‘here “n;qﬁ T I Sehmertmanne; RaLE6 —— 1. Mayne (2007) -Dry unit welgrxrsHKSar\ds %
Els |o 05 1 1.5 = == == 2| —— 3 Boulanger and s (2014) =G0 e 00 St it et 3 for G 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
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CONE ID . S15-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement  su (kPa) | Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 170 mV 188 mV 0.203 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 276 mV 287 mV 0.008 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure 2~ 335 mV 408 mV 0.017 kPa Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2492 mV 2473 mV Extremely high strength >300
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CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPTO1
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
i NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000 m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 170 mV 188 mV 0.203 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 276 mV 287 mvV 0.008 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure 2~ 335 mV 408 mV 0.017 kPa Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2492 mV 2473 mV Extremely high strength >300
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CPT LOG 01

PointID
SITE INVESTIGATION  working with; G0 ¥ CONSULTANTS CPT02
CLIENT : Remada EASTING © 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1ISO 22476-1:2022
Cone Resistance, q, (MPa) In Situ Pore Pressure, u, (kPa) Inclination (°) .
Friction Ratio, % o _— Pore Pressure Ratio, B, ; i . S
_ 0 5 10 15 20 riction Ratio, R; (%) ore Fressure Ratlo, Bq R bsorltl Behe:w;)u{g‘lé)épe, R o Material Description
E|§ ! ! ! Porewater Pressure, u, (kPa) 1 — 2 opertson et al. ae s
< = 0 125 250 375 500 02 ©
§ g = Sleeve Friction Resistance, f, (kPa) 600 900 ©
1 \ X 130 Medium dense to dense silty SAND to
4 | < \sandy SILT (7)
T | p— 0.80 High strength to very high strength silty
£ - 1080 cray to CLAY (4)
11 e e +— ] Medium strength becoming low strength
- \ ] CLAY (3)
4 | I
4 | I
7 ] —
T ‘ I
4 | I
ST -—= *} — =
-+ | L1350
T | \\_/’ Low strength organic material (2)
4——-4 — 4+ —— o\
T \
—+ | N/
1 \ N
55 — T 5.20
A4 | — Very low strength sensitive fine grained
4 — ial (1)
| |— | material
T ] B
6 1 -6 | —16.20
. | N Low strength to medium strength organic
4 ‘ , |70 material (2)
T — Low strength sensitive fine grained
77 — 4 —— material (1)
T | ]
T \
4 [ Loose silty SAND to sandy SILT (7)
818 R
i |
:: [ Low strength sensitive fine grained
9——9 I R material (1)
-+ | A Loose silty SAND to sandy SILT (7)
I \ % - ]9.60
—+ | —[°%0 \Low strength sensitive fine grained
material (1)
CONE ID : $15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES B B qc
CALIBRATION DATE 05/09/2023 APPLICATION CLASS 2 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano _Y_(L.Gésgrdwater
CONE MODEL : Subtrzactlon RIG : CPT 006 - Zoe Tip 173 mV 169 mV -0.045 MPa| | 2 - organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA 1 15cm’ OPERATOR : JC&RB Sleeve 277 mV 276 mV -0.001 kPa
CONE AREA RATIO : 0.79 FRICTION REDUCER - None P : M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained ]| Dissipati
: o ; ore Pressure 2 378 mV 322 mv -0.013 kPa | Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2443 mV 2492 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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IN SITU

CPT LOG 01

PointID

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPT02
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
i NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
0 oone Resmazcel R 20 Friction Ratio, R; (%) In Situ Pore Pressure, u, (kPa) retnaton® Pore Pressure Ratio, B, g
E s ? 1} 1f Porewater Pressure, u, (kPa) _1 — 2 q Ros:#sgsg‘gﬁ[g‘g%pgé Rf ‘E Material Description
= E] 0 125 250 375 500 02 ©
% E = Sleeve Friction Resistance, f, (kPa) ©
a w= 0 -300 0 300 600 900 10 11
4 ‘ Medium strength becoming high strength
—+ | % X clayey SILT to silty CLAY (5) (continued)
-+ %1070
11_"_ 1 l ] . J 11.00 Extremely high strength sandy SILT to
T | x| \ clayey SILT (6)
A4 | — 1150 Xgry high strength silty CLAY to CLAY
:: | i Extremely high strength fine grained (11)
12— | 1 T 1 [ + = —
L 1 I 1 |- 1257
T T T
T \ \ \
v ! \ ! \ \
T \ \ \ \ \ \
I \ \ \ \ \ \
1414 — — — — - |————— |- —— e e R el +— ]
T \ \ \ \ \ \ \
4 \ \ \ \ \ \ \
- \ \ \ \ \ \ \
[ I I — [ A [ e T .
+ \ \ \ \ \ \ \
T \ \ \ \ \ \ \
wolasl L____ __ IR B [ N S 1] B
-+ \ \ \ \ \ \ \
T \ \ \ \ \ \ \
i \ \ \ \ \ \ \
17— == === =1 === + ]
I \ \ \ \ \ \ \
-+ \ \ \ \ \ \ \
T \ \ \ \ \ \ \
e | \ \ \ ! \ \ T TTTT
- \ \ \ \ \ \ \ [ [ O
T \ \ \ \ \ \ \ [ [ O
19419 |- — — — — - - — — — [ — — - — = + S T
T \ \ \ \ \ \ \ [ [ O
I \ \ \ \ \ \ [ [ O
-+ \ \ \ \ \ \ \ [ [ O
CONE ID : $15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS  : 2 Transducer o TU ZERO LS e once D qD - Gy ST sy LAY B s-swo _Y_cLsrou:wdwater
CONE MODEL : Subtrzactlon RIG : CPT 006 - Zoe Tip 173 mV 169 mV -0.045 MPa| | 2 - organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND eve
CONE AREA 1 15cm’ OPERATOR : JC&RB Sleeve 277 mvV 276 mV .0.001 kPa
CONE AREA RATIO - 0.79 PRICTION REDUCER - None PorePressure2  378mV  322mv  0.013kPa | NS TOAY - sty sa0 oseny s I - vey it e grane ]| Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild N R R i R
g X-Y Inclinometer 2443 mV 2492 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.




IN SITU / e

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPT02
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
. Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 _— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) -&
= ©
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
3 -
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; ) GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12
CONE D X S15_CFIP'1999 TEST TYPE TR CPTU ZERO VALUES . Description SBdeex( |can Sescnp(i:)anve 2 sc::'reN v:lfen Nes: Descrlpf\)(:es Realarl‘we Deonr:z Dr (%) Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference ! ' ‘Y'Level
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 173mV 169mV  -0.045MPa z'“ys 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV  276mV  -0.001kPa |S"M™r 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure2  378mV ~ 322mV  -0.013kPa za"“ midures 2“’15'2'6“ Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2443 mV 2492 mV ands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 02

PointID
SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPT02
CLIENT : Remada EASTING : 0.000 m Remark: SHEET :2 OF 2
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 f— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) -&
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
8 wE 0 125 250 375 500|0 1 2 3 4 5|0 50 75 100|0 20 40 60 80
T T X
1 Rk 507 | R s X
» ®© o a a a
T ER 2 2 | e g \ I & \ \ [ %
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T 2 2 21 3 By ey
T FE g wl © \ \ ! ! ! -
+ \ b [ °l 35| i -t \ I \ i
212 —— —— == e & — o -t ——— 71 \ 1t B et R Il Rt Sy P
T ! ! <_: S BRI ! ! ! \ \ \ \ \ iy
| | ! L& = | | | | | | | | L ]
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 173mV. 169mV  -0.045MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV 276mV  -0.001kPa | S"tmres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2  378mV ~ 322mV  -0.013kPa |Serdmxues 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2443 mV 2492 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 03

PointID
SITE INVESTIGATION  workingwith: ~ GEO ¥ CONSULTANTS CPT02
CLIENT Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000 m OD TEST DATE : 08/08/2024
LOCATION Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD  : ISO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .

0 3 10 16 =————20|___, — B.5, = (G- @,,)/N,, where N, = 20 —— 1. Schmertmann78; ¥ buk S
els b o j e i ., =grpaEEn m— = HEEE R .
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
8 k3 24

_\
TR B R

T
LIS L N L I L L B
0

3—-3
4——4
5—1—-5

Ve!

xtfemel

e e e

1, V1, )
NN

1, V1, )

7

S R A
T
I
|

CONE ID

CONE MODEL
CONE AREA

CONE AREA RATIO
FILTER POSITION
FILTER TYPE

: S15-CFIP.1999 TEST TYPE

: Subtraction APPLICATION CLASS
: 15cm? RIG

: 0.79 OPERATOR

S u2 FRICTION REDUCER
: HDPE WEATHER

: TE2

12

: CPT 006 - Zoe
: JC&RB

: None

: Raining & Mild

CPTU ZERO VALUES

Transducer Pre Post Difference
Tip 173 mV 169 mV -0.045 MPa
Sleeve 277 mV 276 mV -0.001 kPa
Pore Pressure 2~ 378 mV 322 mV -0.013 kPa
X-Y Inclinometer 2443 mV 2492 mV

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement
Extremely low strength

Very low strength

Low strength

su (kPa)
<10
10-20
20-40

Term based on measurement
Medium strength

High strength

Very high strength

Extremely high strength

Groundwater
su (kPa) | ovel
40-75
75-150
150-300 4| Dissipation Test
>300




IN SITU

\/

CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPT02
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS Final
- Glan Lliyn ELEVATION © 0.000 m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY . bW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1ISO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 5 10 15 20 : [ 3
_ } } } 1. R&W 98 TR g e 20 —— 1. Schmertmann78; R&L86 —— 1. Ve (2007)-Dry unitweigt ;’O':Sands v ;
E|s |o 05 1 1.5 == == == =2 — 3 Boulanger and ldiss (2014) T Mame (2007) Satrated it waght 2 for Gl 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
8 D E 250 8 12 16 20 24
T \ \ T <
1 \ \ \ e X
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1111 e — =
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T \ \ \
14 \ \ \
T \ \ \
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 173 mV 169 mV -0.045 MPa | Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 277 mV 276 mV -0.001 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure2 378 mV 322 mV -0.013kPa | Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2443 mV 2492 mV Extremely high strength >300
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Y CPT LOG 01

IN SITU

PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO3
. EASTING : 0.000 m Remark: SHEET 1 OF 2
: Remada . ,
PROJECT: Gl LI NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
i Inclinati °
Cone Resistance, q, (MPa) Fction Rt R, () In Situ Pore Pressure, u, (kPa) nclination (°) ore Preceure Rato. & 2
riction 10, —_— ore Fressure 10, i i - —
s F i 7 i “ ° “ Robtson S TR e Rt | 2 Matral Descrpin
;E/ -% 0 12‘5 2‘50 3;5 500 Porewater Pressure, u, (kPa) 1 2 . S
53 5 = Sleeve Friction Resistance, f, (kPa) ©
a w= 0 2 4 8[-300 0 300 600 900(-5 O 5 10 15 2 34567891011
4 I I I I I T N Very high strength sandy SILT to clayey
1 \ | (I e CECRNTh o !
T | | | | - — Very high strength becoming high
-+ I strength silty CLAY to CLAY (4)
I S R A N, S LLLLps
1 1 P
:: } } } } } } } I Low strength to medium strength CLAY
4 — )
22 — 1 e
L [ S ]
=+ [ S [
i | L=
3I+—3 R —— — —\ - - & R EER B N B LT 0909090 N
L o I
1 [ O
N (. [ O O Bl
st B R
_: ‘ ‘ Pt \\_/’ Low strength organic material (2)
I | IR
i ZENICE
5____5 — % — }7 — 7‘» TL ;7}*___ Medium strength CLAY (3)
+ [ (I T A iy
T [ T = 550
1 1 J“ - }7 ] J“ Jr ‘r }*_X — Low strength silty CLAY to CLAY (4)
[ [ 11| [&=]es0
| | [ I el 700 Medium strength CLAY (3)
[ NN ) I R =17
I T — Low strength to medium strength
| | | [ — sensitive fine grained material (1)
[ [ {=
I L {=]s00
- | | | [ . Medium strength to high strength sandy
T n o [ A SILT to clayey SILT (6)
o
T o [ I I I
9——-9 — == R . PN
T ly Py
4 . X
T I ]| ke les0
—+ | | | - X Medium strength to high strength clayey
SILT to silty CLAY (5)
CONE ID : $15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES . B qc
CALIBRATION DATE : 05/ 09/20_23 APPLICATION CLASS 2 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano _Y_fésgrdwater
CONE MODEL : Subtrzactlon RIG : CPT 006 - Zoe Tip 166 mV 180 mV 0.158 MPa | | 2 - Organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA 1 15cm OPERATOR : JC&RB Sleeve 277 mV 281 mV 0.003 kPa
CONE AREARATIO : 0.79 FRICTION REDUCER  : None PorePressure2  367mV  331mv  -0.008 kPa | B 3O B 7-stysmvo toseray s [ - vy it negraios 4l Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2463 mV 2463 mV ’ I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.




Y CPT LOG 01

PointID

IN SITU

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO3
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
i NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
i Inclinati °
Cone Resistance, q, (MPa) Fction Rt R, () In Situ Pore Pressure, u, (kPa) nclination (°) porep e 2
0 5 10 15 —_— 20 riction Ratio, /o] _ ore Pressure Ratio, B, Soil Behaviour Type: > i ioti
E s } } } Porewater Pressure, u, (kPa) —_—1 — 2 Robertson et al. 1986 qe Rf 'é Material Description
;/ = 0 125 250 375 500 02 8
53 E = Sleeve Friction Resistance, f, (kPa)
a w= 300 O 300 600 900(-5 O 10 15]-0.6 -0.1 0.4 0.9 10 11
4 ‘ ‘ ‘ l T X Medium strength to high strength clayey
. | | | l SILT to silty CLAY (5) (continued)
1 ‘ ‘ ‘ It 10.60
4 ) High strength to very high strength sandy
11— [ Dl I I 1120 SILT to clayey SILT (6)
:: ! ! ! ’ Extremely high strength clayey SILT to
T | | It silty CLAY (5)
4 \ \ [
12.00
12— -t +—r— — 1
4 } T ﬂ‘ lr Extremely high strength fine grained (11)
T | \ I
B \ \ |4
13— - — 1
L \ \ I
T \ \ \
1 ; ; ; | 13.68
14— — o e e e
r \ \ \
T \ \ \
T \ \ \
15——-15 — T 1 1
1 I \
T \ \ \
16——-16 — 7}77%7*7J‘7
T \ \ \
4 \ \ \
17——-17 — -+ ——1 41—
T \ \ \
+ \ \ \
T \ \ \
e s A I i i A
T \ \ [
T \ \ [
19—-19 — B e e
T \ \ [
1 \ \ [
T+ \ \ [
CONE ID : $15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES : . qc
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 12 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano _Y_(L.;rou:’ldwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe " evel
S Tip 166 mV 180 mV 0.158 MPa | | 2 - Organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA 1 15cm OPERATOR : JC&RB Sleeve 277 mvV 281 mvV 0.003 kPa
CONE AREA RATIO : 0.79 FRICTION REDUCER ~ : None Pore Pressure2  367mV  331mV  -0.008 kPa | MM 3O Bl 7-sitysavD o senay ST [ 11 -very st e g ]| Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2463 mV 2463 mV ’ I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND P
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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CPT LOG 02

PointID
SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO3
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
. Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q; (MPa) SPT Ng, Relative Density, D, (%) Friction Angle, $' (deg) o
Non-i lized Soil Behaviour T Index, |
_ 0 ? 1}0 1}5 20 on-normalize: Rogénsin%'g%) ype Index, lssr _— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é E 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) ﬁ
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
3 -
a k3 0 1 4 5 40 45 50|0 25 50 75 100
I T [ o ! ] I
T e 8 = z 3 g 2 g g g
+ 5 | 2 o S | 3 [ e | & | | & | £ |
1 w S | 3 4 o = - 8 8 8
T =z | 21k Z | < (. g \ g \ I & \
1= I S - %L,E&,, N L I T A E— |
- s |l s Iz g | z (. \ — \ \ \ \
I 2 g 12 s | © (. \ \ \ \ \
5 - E
+ ’ g |3 o | (. \ \ \ \ \
o —& — o T§ I e e i e T S \
1 D | 8 = \ (. \ \ \ \ \
-+ I & |3 \ (. \ \ \ \ \
N | 3 \ I | | | \ |
3+-3 e ———~=ce—————————— "+ ———— -2 - - — ]
L [ [ I \ \ \ \ \ \
T \ \ (. \ \ \ \ \ \
L \ \ (. \ \ \ \ \ \
4——-4 - e . \ |
T \ \ (. \ \ \ \ \ \ \ NN
1 \ \ (. | \ \ \ \ \ \ TRV
.
- \ \ (. \ \ \ \ [ \ \ =
ST T T I e | |
+ \ \ (. \ \ \ \ \ \
T \ \ (. \ \ \ \ \ \
66 I B L] -1 1 1__ L L \ |
-+ \ \ (. \ \ \ \ \ \ \
T \ \ (. \ \ \ \ \ \ \
1 \ \ [ \ \ \ \ \ \ \
77 - = == +=-t -t 4+ —— = e e
1 \ \ (. \ \ \ \ \ \ \
-+ \ \ (. \ \ \ \ \ \ \ J—
T [ [ I [ [ \ [ \ \ [ — —|
B8 g — 1 — — e meTme—— o L —
1 \ \ \ [ [ I [ [ [ [ \ \ [ AR
- \ \ \ [ \ (. \ \ \ \ \ \ \ X . X
T \ \ \ [ \ (. \ \ \ \ \ \ \ ¢ '>-<'><'
9——-9 - — (R N B I I IS S ——_—_
T \ \ \ [ \ (. \ \ \ \ IO \ X ~ X
1 X
1 \ \ \ [ \ (. \ \ \ \ \ \ \ ¢ %
-+ \ \ \ [ \ (. \ \ \ \ \ \ \ \ x =
; ) GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12
CONE ID X S15_CFIP'1999 TEST TYPE TE2 CPTU ZERO VALUES . Description SBdeex( |can Sescnp(i:)anve c) sc::'reN v:lfen Nes: Descrlpf\)(:es Realarl‘we Deonr:z Dr (%) Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference ! ' ‘Y'Level
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 166mV  180mV  0.158 MPa z'“ys 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV 281mV  0.003kPa |S"™re 260295 | Loose 410 Loose 193
FILTER POSITION s u2 FRICTION REDUCER : None PorePressure2  367mV  331mV  -0.008kPa |SMOmU 2SS0 | Wedmbee o 10-%0 Medum Dense - 35-65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2463 mV 2463 mV ands 191205 Dense %-%0 Dense 85-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 02

PointID

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO03
CLIENT : Remada EASTING : 0.000 m Remark: SHEET :2 OF 2
. NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 f— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) -&
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) 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 (%) q_ Leve|
CONE AREA - 15cm? RIG : CPT 006 - Zoe Tip 166mV  180mV  0.158 MPa |%° 295360 | VeryLoose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV 281mV  0.003kPa |S"mrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2  367mV ~ 331mV  -0.008 kPa |Serdmxues 205260 Medum Dense - 10-30 Medium Dense - 35-65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2463 mV 2463 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 03

PointID

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO3
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
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CONE ID . S15-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement  su (kPa) | Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 166 mV 180 mV 0.158 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 277 mV 281 mVv 0.003 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None Pore Pressure 2 367 mV 331 mv -0.008 kPa | Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2463 mV 2463 mV Extremely high strength >300
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CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPTO03
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
i NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 166 mV 180 mV 0.158 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 277 mV 281 mVv 0.003 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None Pore Pressure 2 367 mV 331 mv -0.008 kPa | Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2463 mV 2463 mV Extremely high strength >300
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METHOD: Robertson et al. 1986 qc Rf

220629-ADVANCED REPORT INSITUSI 2.02.1 LIB - CHLOE.GLB Graph CPT ROBERTSON ET AL. 86 QC VS. RF A4P 1240380 GLAN LYN REMADA.GPJ <<DrawingFile>> 16/08/2024 16:11 10.03.00.09 Datgel Lab and In Situ Tool - DGD | Lib: In Situ SI 2.02.0 2017-07-10 Prj: In Situ S 2.02.0 2017-07-10

Il 1 - Sensitive fine grained material I 4 - Silty CLAY to CLAY [l 7 - Silty SAND to sandy SILT Il 10 - Gravelly SAND to SAND
Il 2 - Organic material ] 5- Clayey SILT to silty CLAY ] 8- SAND to silty SAND I 11 - Very stiff fine grained
[l 3-cLay [l 6 - Sandy SILT to clayey SILT [ 9- SAND ] 12 - SAND to clayey SAND
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Robertson et al. 1986 g, vs. R,- CPT03 PROJECT No FIGURE No
1240380




Y CPT LOG 01

IN SITU

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPT04
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
PROJECT: Glan LI NORTHING : 0.000 m Test refused on inclination. STATUS : Final
. yn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Cone Resistance, q, (MPa) Fction Rt R, () In Situ Pore Pressure, u, (kPa) Inclination (°) . e 2
0 5 10 15— () riction Ratio, ) _— ore Fressure Ratio, q Soil Behaviour Type: ‘J) . L
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CONE ID 1 S15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS ~ : 2 Transducer o TU ZERO LS e once D qD - Gy ST sy LAY B s-swo _Y_E;rou:wdwater
CONE MODEL : Subtr?ctlon RIG : CPT 006 - Zoe Tip 175 mvV 171 mv -0.045 MPa| [l 2 - organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND eve
CONE AREA 1 15cm’ OPERATOR : JC&RB Sleeve 273 mvV 279 mv 0.004 kPa
CONE AREARATIO : 0.79 FRICTION REDUCER - None ) Pore Pressure2 326 mV 307 mV -0.004 kPa W -y Bl 7-sitysavD o senay ST [ 1-very st grane "““l Dissipation Test
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CPT LOG 02

PointID

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO04
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
. NORTHING : 0.000 m Test refused on inclination. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q; (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) 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 (%) q_ Leve|
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 175mV. 171mV  -0.045MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 273mV 279mV 0004 kPa |Stmrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2 326mV ~ 307mV  -0.004 kPg |Serdmxures 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2439 mV 2443 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPT04
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
. NORTHING : 0.000 m Test refused on inclination. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¢ (kN/m?°) .
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CONE ID . S15-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 175 mV 171 mV -0.045 MPa | Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 079 OPERATOR : JC&RB Sleeve 273 mvV 279 mvV 0.004 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure 2~ 326 mV 307 mV -0.004 kPa | Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2439 mV 2443 mV Extremely high strength >300
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CPT LOG 01

PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPT04A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1ISO 22476-1:2022
i Inclinati °
Cone Resistance, q, (MPa) Fction Rt R, () In Situ Pore Pressure, u, (kPa) nclination (°) porep e 2
— ricion Rratio, —_— ore Pressure Ratio, i i - —
—_ 0 ? 1\0 1\5 2 § ° Soil Behaviour Type: L Material Description
E|S§ ! ! ! Porewater Pressure, u, (kPa) _ — Robertson et al. 1986 qe Rf s
= = 0 125 250 375 500 02 2 ©
53 E = Sleeve Friction Resistance, f, (kPa) ©
a w= -300 0 300 600 900(-5 O 5 10 15]-0.6 1234567 891011
1 'l? I I R I X "Jo30 Medium dense SAND to silty SAND (8)
T Ava ‘ ‘ ‘ ‘ | X High strength to very high strength silty
T | | | | —10.70 _ CLAY to CLAY (4)
1_"__1 7777777777 % 1 & [ ] iy I(_;)w strength to medium strength CLAY
T | | [ iy
T \ \ [ ]
4 \ \ [ ]
e * i i e S S -
1 \ \ ] —
+ ? | B i T
i+~3 /- — — - e 1 ‘f — i - 1 7"7 L — ‘7 J S 1 Very low strength to low strength organic
T “ | | material (2)
T (. o
T \: I 2
444 A4 ———— -t -+ -4 -
T | s
I | S
+ b .
S5 S - SR i (| S R Bl B M50
A4 | i | | — Very low strength to low strength
4 —_— sensitive fine grained material (1)
T ol ]
T [t =
T | | | | — Low strength to medium strength CLAY
4 | — |70 () locally organic
7_"__7 | ‘l |r “F - }7 1 _:_ I’::;/‘ves;::?%h sensitive fine grained
4 [ ‘ ‘ —
- ‘ ]
T HEEN 50
4 [ ‘ [ [ AN High strength sandy SILT to clayey SILT
T T <7 ©
4 \ AN
T by ol X la60
4 [ | [ [ —_[880 Low strength sensitive fine grained
9——-9 il T 44 7 material (1)
-+ | | | X . High strength to very high strength sandy
4 . 9.50 ILT to clayey SILT
T ! : ! ! X fow strength bescomi(:; medium strength
+ \ { (. X clayey SILT to silty CLAY (5)
>
CONE ID : $15-CFIP.1999 TEST TYPE : METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES . B qc
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 12 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano _Y_(L.;rou:’ldwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe " evel
CONE AREA . 150m? OPERATOR . JC&RB Tip 168 mV 178 mvV 0.113 MPa | i 2- Organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
: . Sleeve 278 mV 278 mV 0 kPa )
CONE AREA RATIO : 0.79 FRICTION REDUCER : No'ne. . Pore Pressure 2 302 mV 368 mV 0.015 kPa M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained "““l Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2496 mV 2482 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.




IN SITU /

CPT LOG 01

PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPT04A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION © 0.000 m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Cone Resistance, g, (MPa) » . ) In Situ Pore Pressure, u, (kPa) Inclination (°) ‘ 2
- C 0 ? 1}0 1}5 —20 Friction Ratio, R (%) Pore Pressure Ratio, B, Rogxsgﬁlfgﬁﬂrgg}épgé . g Material Description
= % 0 125 250 375 500 Porewater Pressure, u, (kPa) 17 — 2 S
% E = Sleeve Friction Resistance, f, (kPa) ©
a w= 300 O 300 600 900|-! 5
4 ‘ ‘ ‘ ‘ ‘ ‘ Low strength becoming medium strength
. | | | | | | | X clayey SILT to silty CLAY (5) (continued)
T | < RN sdroro _
Uy | T T i | ] thsendtn o ery onsength sancy
T | Yy B g
+ \ | \ \ [yl X
12— | s it = A R '>.<
T \ o B Jrzso
T ! [ [ [ [ [ Dense to very dense SAND to clayey
i \ \ \ \ [ \ L SAND (12)
131 ! I — Y ] i A I ! ! B B e s s s s s OO B F N
= T T T T T T T T T T T T T T T T T T T T T T T
T \ \ \ \ \ \ [ [ \ \ N
I \ \ \ \ \ \ [ [ \ \ N
U414 ——— — - \ \ \ -ttt -+t -4 - 44+
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
4 \ \ \ \ \ \ \ \ \ [ [ \ \ N
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
[ I I — [ A et e e e s e s e A s A B
+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
Ll - [ - [ I e e o I  F  ( y
-+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
i \ \ \ \ \ \ \ \ \ [ [ \ \ N
717 — = — == === =1 -ttt 41 At -1 =t A=A At T
I \ \ \ \ \ \ \ \ \ [ [ \ \ N
-+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
e | \ \ \ ! \ [ T . \ T T T T
- \ \ \ \ \ \ \ \ \ [ [ \ \ N
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
19419} — — — — - - — [ — [N e R T i
T \ \ \ \ \ \ \ \ \ [ [ \ \ N
I \ \ \ \ \ \ \ \ \ [ [ \ \ N
-+ \ \ \ \ \ \ \ \ \ [ [ \ \ N
CONE ID 1 S15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS ~ : 2 Transducer o TU ZERO LS e once D qD - Gy ST sy LAY B s-swo _Y_(Lsrou:wdwater
CONE MODEL : Subtrzactlon RIG : CPT 006 - Zoe Tip 168 mV 178 mvV 0.113 MPa | i 2- Organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND eve
CONE AREA 1 15cm’ OPERATOR : JC&RB Sleeve 278 mv 278 mvV 0kPa
CONE AREARATIO : 079 PRICTIONREDUCER : None . Pore Pressure2  302mV  368mV  0.015kPa | DB 3O Bl 7-sitysavD o senay ST [ 1-very st grane ]| Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2496 mV 2482 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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CPT LOG 02

PointID

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO04A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
. Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) : ) } SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
R 0 ? 1}0 1}5 20 Non-normal|ze%§ggr?szr;a(vzlglilg;rype Index, lssr B — %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é 5 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) é
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
3 -
a wE 0 125 250 375 500|0 1 2 3 4 5 40 45 50|0 25 50 75 100
I I I T I [ o ! [ I I
T k] 2 = z 3 2 2 H H H
E :i \ \ g 212 s | a (. §1 & | I 5 | § \ \
N e = = I P ERL 2 £ IS g | & | |
P I I W S A Eﬁlf,\ ,,,,, & L3 lgl= %L,E’L,, T N I A R N R \ \
- > 2 S ‘
] K._P s gzl 3‘ ¢ | B [ \ \ \ \ \ \
7 . \ g ol g gzl \ o [ \ \ \ \ \ \
4 ; \ e g 1312 \ [ \ \ \ \ \ \
2] el I B o T¢ EARP-ah iy B il i i s il S \ \
e g 21 \ [ \ \ \ \ \ \ \ Pt
I & | g Iz \ [ \ \ \ \ \ \ \ i
sy S N A IS Y N N AR S N B 7y
[ [ [ I [ [ [ [ \ x \ [
| | : \ \ \ T \ e
\ \ [ \ \ \ \ I \ \ NIZaNY
- — -t e ]
N 1, Mo\
\ \ [ ] \ \ \ [ \ \ -
\ \ [ \ \ \ \ I ? \ \ NN
\ \ [ ) \ \ \ \ #‘ \ \ L, 0,
- T T T I e A e N ]
\ \ [ \ \ \ \ \ \ \ —
\ \ [ \ \ \ \ \ \ \ Ip—
I B ] Y I O L J N I U S D D S
\ \ [ \ \ \ \ \ \ \ —
\ \ [ \ \ \ \ \ \ \ |
\ \ [ \ \ \ \ \ = \ \ — —]
- == — -ttt —717 A=A = —]
R | | | | | ERS | iy
\ \ [ \ \ \ \ \ \ \
X,
S R - NS R A T O A A N SR XD
\ \ \ \ | \ [ \ \ [ \ \ \ \ p< Ny X
\ \ \ \ [ \ [ \ \ \ \ \ \ \ X X
T = T T T \ \ \ \ [ \ [ \ \ \ \ | = | \ — —
919 & g ———— — — - — == -_— R ——— 47#77#7747\777747747777LffL777777\7777\77747774.*X_~
T I == \ \ \ \ [ \ [ \ \ \ \ \ \ \ XX
T ———= \ \ \ \ [ \ [ \ \ \ \ \ \ \ G ¢
T S~ 2
1 ——t_ | | | | | | | | | N | | %2
: ) GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12
CONE D X S15_CFIP'1999 TEST TYPE TR CPTU ZERO VALUES . Description SBdeex( |can Sescnp(i:)anve 2 sc::'reN v:lfen Nes: Descrlpf\)(:es Realarl‘we Deonr:z Dr (%) Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference ! : ‘Y'Level
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 168mV  178mV 0113 MPa z'“ys 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 278mV  278mV  OkPa 1t mixures 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure2  302mV ~ 368mV  0.015kPa za"“ midures 2“’15'2'6“ Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2496 mV 2482 mV :"d; . “31 ;"’5 De"*; 3;' % De”s; 5:; &
LaVe San <1 lery Dense. > eryense. 2
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CPT LOG 02

PointID

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO04A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET :2 OF 2
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q; (MPa) N 2ot Soil Behaviour Tyoe Indox. | SPT Ng, Relative Density, D, (%) Friction Angle, §' (deg) .
lon-normalize: oIl Behaviour e Index, o
_ 0 ? 1}0 1}5 20 Robertson (2010) yp S8t f— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) ;
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) -&
ﬁ § . Sleeve Friction Resistance, f; (kPa) 8
8 55 0 125 250 375 500 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
T T = \ S B T _ \ T T T . T. TS ] T s
+ \ \ ~_1 g I EIZ S | 2 \ B i S \ - \ e 7
T \ \ ,.-—L = | 21t Z | < \ 5 | \ £ \ I 5 \ \ \ D
e Y L M.~ S N B O I S (N SN ISR SR AN SR Hcioh SRR RN GO SR DU A JOR A
T+ \ \ s |l s Iz g | B \ \ \ \ \ \ \ \ < % X
T \ \ g g lg g | o \ \ \ \ \ \ \ \ X X
+ \ \ o | 5 1@ S | \ \ \ \ \ \ \ \ e x '><'
212 — | ———— === = [——— o TE e 1t "+t~ 1 == == . x
T | | S | g & | | | | | | | | | X X
+ \ i | & \ \ \ \ \ \ \ \ \ .
wlm|l L I - S .Y I R S R R R (R XN S NN S 0 0 O N S (RN
— - 1 i i —— i —t—t—t—t—F—f—+ i i i —== i = i >
+ oninated at 1343 \ Lo I A I I \ \ \ \ \ \ \
I \ \ \ [ \ [ e e \ \ \ \ \ \ \
U4 — — — — - |- — — — — [ — — — e T T T e B e N A - s A .- LLL-LE-
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
1 \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
B == [ 7 [ T rr-rr— [ ‘1T r4i—r— 1T &V TrrrTr- T T r T I T T T T T T
+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
Ll - L ] [ I e e e e [ O I N A I A O L I ) D R
+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
1 \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
77— —— — ————— [————— -+ttt t+t+4t+t+r+- - F—+¥F - ——4—"——— —— — 7
I \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T \ \ \ [ | [ . [ [ \ [ \ [ [
188 | \ \ T T T T T T \ \ \ \ \ \ \
T+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
1919 — — — — - - — — — [ — e e
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
I \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 168mV 178 mV  0.113MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 278mV  278mV  OkPa Sit miures 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2 302mV ~ 368mV  0.015kPa |Serdmxues 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2496 mV 2482 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85




Y CPT LOG 03

IN SITU

PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO04A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 ? 19 1‘5 20— 1 rawes = LB. 5, = (q - @,)/N,,, where N,, = 20 —— 1. Schmertmann78; R&L86 1. Mayne (2007) -Dry um‘wﬂgl;’:‘:&nds 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|§ |0 05 1 15 = =—=—==2 g i —— 2. Mayne (2007) -Saturated unit weight 2 for Clays S
ﬁ S Sleeve Friction Resistance, f; (kPa) 5]
) o=
o |wE
11
22
343 ‘
+ ‘ ZNUEN
T ‘ NIZANLY
T 4‘ JARIAN
+ \ NN
515 —J{———J_/\‘_’/\_‘
T | ]
-+ | I
o
\ ——
- iy
! =]
I i Eled
\ i
\ —
[ XL
T T T K X -
u XL
4+ \ X - X
-+ ‘ r——
9—1—-9 *4****~"><X.'
T \ X X
T \ <
4 | X =
I X .
CONE ID . S15-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement  su (kPa) | Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 168 mV 178 mV 0.113 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 278 mV 278 mvV 0 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure 2~ 302 mV 368 mV 0.015 kPa Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2496 mV 2482 mV Extremely high strength >300




IN SITU

\/

CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPTO04A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
PROJECT: Glan LIyn NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
' ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY . bW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q; (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight, ¢ (kN/m?°) .
0 5 10 15 20 ’ Yok 8
- : ; : 2 Sails — LG e s e T eme oo Dyt vt S 2
£ é 0 0.5 1 156—=—=—==2 3. Boulanger and ldriss (2014) 2 Mayne (2007) -Saturated unit weight 2 for Clays 'é
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
3 -
a wE 0 125 250 375 500 200 3000 12.5 25 37.5 50|8 12 16 20 24
T i \ \ \ T T <
1 g \ \ \ \ \ \ X
= X X
T g \ \ \ ! \ ! AR
M PN~  T———, = = S ] | =t | | | __ 4 7J7777>< LS
1 | | | | | | P X
T | | | | \5 | e "
+ \ \ \ \ \ \ X
X - X
L i R i e Bl e I B D e e e e e {}*hffﬂfffﬁfffufffhfffhflﬁfffax*>
1 - X
T - S \ \ \ £ X
-+ [ \ \ \ \ \P ;
i \ \ \ \ \ ’
13__ 777777777 - e e e T [ . Il I
= T T T T T T
T \ \ \ \ \ \
L \ \ \ \ \ \
“t+4r--————f - - - - - — — - — —
T \ \ \ \ \ \
14 \ \ \ \ \ \
- \ \ \ \ \ \
3 et e et s I ) e I e
+ \ \ \ \ \ \
T \ \ \ \ \ \
B PP A O A PO SN 1 0 EE A A R [ R DU N R S S
-+ \ \ \ \ \ \
T \ \ \ \ \ \
i \ \ \ \ \ \
Y-ttt = = — e e i I i R
1 \ \ \ \ \ \
-+ \ \ \ \ \ \
T \ \ \ \ \ \
118 — — — —
14 \ \ [ \ \ [
- \ \ \ \ \ \
T \ \ \ \ \ \
919 — - - |
T \ \ \ \ \ \
1 \ \ \ \ \ \
-+ \ \ \ \ \ \
CONE ID . S15-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL . Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | Term based on measurement  su (kPa) | Term based on measurement su (kPa) | ovel
SONEAREARATIO 038" OPERATOR dcars S 2omy 2emv OkPa | veyionsongn o 1020 | Hghswengi 7515
0 0. : eeve m m a Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure 2 302 mV 368 mV 0.015 kPa Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2496 mV 2482 mV Extremely high strength >300
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CPT LOG 01

PointID
SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO05
. EASTING : 0.000 m Remark: SHEET 1 OF 2
: Remada ,
PROJECT: Gl LI NORTHING : 0.000 m Test stopped due to buckling rods. STATUS Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1ISO 22476-1:2022
i Inclinati °
Cone Resistance, g, (MPa) Frcton Rato, . () In Situ Pore Pressure, u, (kPa) nclination (%) ore Proceure Rt o
riction 10, —_— ore Fressure 10, i i - —
— 0 ° 10 18 2 § ° Soil Behaviour Type: ° Material Description
E|S§ ! ! ! Porewater Pressure, u, (kPa) _ 1 — Robertson et al. 1986 qc Rf =
= = 0 125 250 375 500 02 2 ©
53 5 = Sleeve Friction Resistance, f, (kPa) ©
a w= 600 900(-5 O 5 10 15 2 34567891011
—+ } ‘ ‘ Very dense gravelly SAND to SAND (10)
-+ [
T L | | Medium dense silty SAND to sandy SILT
P P = N [ S N, — - S Y SR N Lo Tl ] @
4 l | | High strength to very high strength silty
1 b CLAY to CLAY (4)
-+ -
T T
212 ——t
:: | = F- | Medium dense to dense silty SAND to
4 = sandy SILT (7)
=
T 3| | | I Medium strength becoming low strength
33 -y — = 7 1T [ —— CLAY (3)
+ \ i [ —
-+ | | | I
4 { i
1 \ | [ il
4——-4 — .
- | j | | I
T R Bl P
4 | 1 | | \\_/’ Low str(lalzg;h to medium strength organic
— — 11 | o — material
515 0 L\
T o =
6—“—-6 o e ] I, \\[6.00
A4 [l | — Low strength sensitive fine grained
4 | { | | — | material (1)
| N =
=+ — e -
T oy -
4 [l | I
— [7.80
8—“—-8 I J _ |L _ ‘7 BEEENEEE - I B Medium strength CLAY (3) locally
-+ | | | T _— organic
+ b I e
4 l \(8.70  Medium strength sandy SILT to clayey
T by N — \SILT (6)
9——-9 — —H — —— ] Medium strength sensitive fine grained
H— | IR . p
T ‘ | ‘ I iy PO material (1)
:: ‘ % ‘ L e Medium strength to high strength sandy
41 | | [ - SILT to clayey SILT (6)
| .
CONE ID : $15-CFIP.1999 TEST TYPE : METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES B B qc
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 2 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano -Y—(L';roulndwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe T 170 mV 171mV 0011 MPa eve
CONE AREA . 150m? OPERATOR . JC&RB Slp oy ASIM 0-001 o B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.79 FRICTION REDUCER - None Peeve m m : a M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained ]| Dissipati
: o ; ore Pressure 2 316 mV 323 mv 0.002 kPa | Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2486 mV 2265 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.




IN SITU

\/

CPT LOG 01

PointID

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO05
. EASTING : 0.000 m Remark: SHEET 2 OF 2
: Remada . ,
PROJECT: Gl LI NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD  : ISO 22476-1:2022
i Inclinati °
Cone Resistance, g, (MPa) Frcton Rato, . () In Situ Pore Pressure, u, (kPa) nclination (%) porep e 2
riction Ratio, —_— ore Pressure Ratio, i i - —
—_ 0 ? 1\0 1\5 2 § ° Soil Behaviour Type: L Material Description
E|S§ ! ! ! Porewater Pressure, u, (kPa) _ 1 — 2 Robertson et al. 1986 qe Rf s
= = 0 125 250 375 500 02 ©
53 E = Sleeve Friction Resistance, f, (kPa) ©
a w= -300 300 600 900 1234567 891011
1 I 110.20
4 | Mt)edium strength to high strength CLAY
T \ 10.80
11— — A R High strength to very high strength
—+ clayey SILT to silty CLAY (5)
\ \
T ‘ ‘ 11.50
T ‘ ‘ Very high strength becoming extremely
12 T ‘ + high strength fine grained (11)
T | | 1240
4 | | ) Extremely high strength sandy SILT to
- | | clayey SILT (6)
BT \ N 21320
: : ; ; ; 1339 Donse becoming very dense SAND to
1 ‘ ‘ ‘ ‘ ‘ \silty SAND (8)
14— \ \ \ — -4 ——
T \ \ \ \ \ \ L
4 \ \ \ \ \ \ \ \
- \ \ \ \ \ \ \ \
[ I I — [ A I D e
+ \ \ \ \ \ \ \ \
T | | | | L L
wloel L o IR S (R N SRS AN N SR W
-+ \ \ \ \ \ \ \ \
T \ \ \ \ \ \ I
i \ \ \ \ \ \ \ \
717 — = — == === =1 === et
1 \ \ \ \ \ \ \ \
-+ \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
18— —
4 \ \ \ \ \ [ \ [
- \ \ \ \ \ \ \ \
T \ \ \ \ \ \ \ \
19419 |- — — — — - - — [ — N Y [ ——
T | | | | L L
1 \ \ \ \ \ \ \ \
-+ \ \ \ \ \ \ \ \
CONE ID : $15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES : - qc
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 12 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano -Y—(L;rourdwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe T 170 mV 171mV 0011 MPa evel
CONE AREA . 15cm? OPERATOR . JC&RB Slp oy ASIM 0-001 o B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.79 FRICTION REDUCER - None Peeve m m . a M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained ]| Dissipati
: o ; ore Pressure 2 316 mV 323 mv 0.002 kPa | Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2486 mV 2265 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FILTER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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CPT LOG 02

PointID

SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO05
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
. NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 f— %: ?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|s |o 05 1 15 == ————) —— 3. Robertson 2012 = 3. Kulha ne (1990 —— 3. Kulhawy & Mayne (1990) g
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
8 wE 0 125 250 375 500|0 1 2 3 4 5|0 5 10 15 20 25 30 35 40 45 50|0 25 50 75 100
T T _ [ — T T T T [
1 g 1 g1 3 \ IR TR AR B S = \
T = |3 Z | < \ \ \ 5 | \ £ \ I 5 \
P I = I I s L3 %L,Ei N \ (I I N N N R |
T+ s | g g | B \ \ \ \ \ \ \ \
T | T E | & g | o \ \ \ \ \ \ \
+ ~———f ———— b [ o | \ \ \ \ \ \ \
212 et | | = —— & — < e \ =1+ "+t = \
C ° g | | | | | T |
L | & \ \ \ .——‘—rH 1 |
r I N A A A AR I (N N A N S N N I A ARSI B \
L [ [ [ [ N [ [ \ \ \ \
r \ \ \ [ e e \ \ \ \ \ \
N \ \ \ e \ \ \ \ \ \
- = I e R e T \ |
\ \ \ [ e e \ \ \ \ \ \
\ \ [ [ e e \ \ \ oy \ E —
I | I T T R R R B \ \ \ I § ! \ AL,
T T T Iy T T T T T **T****F**T*’****\*’Fx S A R (AN VAN
\ \ \ [ e e \ \ \ \ \ \
I \ R R N \ \ \ \ §§ \ \ sl
[ N B L [ e A I S L [N I A S S N ENV/EN!
\ \ \ [ e e \ \ \ \ \ \ \ - —
\ \ \ [ e e \ \ \ \ \ \ \ - —
\ \ \ [ e e \ \ \ \ \ \ \ - —
- - t—t+~4—-+t -+ -+ttt -+ —"—"\-§H—"———"F——— = —
\ \ \ [ e e \ \ \ \ \ \ \ - —
\ \ \ [ e e \ \ \ \ \ \ \ - —
AN N N - U S O A AR R AN N SN I I R
\ \ \ 1T T T \ \ [ \ \ 5} \ — —]
\ \ \ [ e e \ \ \ \ \ £ \ "
\ \ \ \ [ e e \ \ \ \ \ \ \ e
I e N I |
\ \ \ \ [ e e \ \ \ \ \ \ \
T}‘ \ \ \ \ [ e e \ \ \ \ \ \ \
i} | S S \ \ \ \ [ e \ \ \ \ \ \ \
CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) 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 (%) q_ Leve|
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 170mV. 171mV 0011 MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV 279mV  0.001kPa |Stmrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2  316mV ~ 323mV  0.002kPa |Serdmxues 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2486 mV 2265 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 02

PointID
SITE INVESTIGATION  wWorking with: €O ¥ CONSULTANTS CPTO05
CLIENT : Remada EASTING : 0.000 m Remark: SHEET :2 OF 2
. NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 f— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) -&
% g . Sleeve Friction Resistance, f, (kPa) 8
a wE 375 500|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
= ‘ ‘ ‘ X
I T : 1 iiTREl | TR > =
T => = 2Nz # \ - e 1T % \ \ \ ]
T - 3 g g G g : 2
R e L O }!-—<__77§—7Lé’7 o %L7%77 ‘ — S ) P R —— % =
T+ \ 2 Il g [ 212 & | B \ \ \ \ \ \ N
__ iy : AR R =
1 — | s 171213 - ) iy
L e - — T TENE T | e i A N e
T | 8 S| \ \ \ \ \ \ SR
i \ L \ \ \ \ \ \ K
B \ 1] T T \ \ b \ s \ X
\ i ——— i T+ i i i i i i i
I \ \ [ \ [ e e \ \ \ \ \ \ \
U4 — — — — —— |- — — — — [ — — — e T T T e B e N A - s A .- LLL-LE-
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
1 \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
B == [ 7 [ T rr-rr— [ ‘1T r4i—r— 1T &V TrrrTr- T T r T I T T T T T T
+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
T \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
Ll - L ] [ -+t +rrJ_ a4 v+ -4 4+ 4110 J___ 1 __]
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i \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
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T \ \ \ [ | [ . [ [ \ [ \ [ [
188 | \ \ T T T T T T \ \ \ \ \ \ \
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I \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
+ \ \ \ \ [ \ [ e e \ \ \ \ \ \ \
CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 170mV. 171mV 0011 MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV 279mV  0.001kPa |Stmrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2  316mV ~ 323mV  0.002kPa |Serdmxues 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2486 mV 2265 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85




IN SITU / T

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO05
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 2
PROJECT: Gl LI NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
 Llan Llyn ELEVATION © 0.000m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
0 5 10 15 e 20 o e N et 20 ! Your g
R | | | 1. R&W 98 e (d,—:w)/rliw w‘here rljlm=’1?5 1. Schmertmann78; R&L86 . 1 Mayne (ggg;) 'Q,W it ‘ge'gm or ?and(s N ;
£ é 0 0.5 1 156—=—=—==2 3. Boulanger and ldriss (2014) o Vame ézom; eyt ini&ZiSGi}Gﬁ Gl 'é
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
3 -
a wE 0 125 250 375 =500 |0 25 50 75 . 20
14 — \
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T g |
1——-1 il L e
- Il
T I
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7 i
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- \
5—1-5 T
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T \
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Il
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- Il
T I
99 .
T Il
T T I
+ R e L] |
CONE ID . S15-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement  su (kPa) | Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 170 mV 171 mV 0.011 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 277 mV 279 mV 0.001 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure2 316 mV 323 mV 0.002 kPa Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2486 mV 2265 mV Extremely high strength >300




IN SITU / e

SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPTO05
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 2 OF 2
i NORTHING : 0.000 m Test stopped due to buckling rods. STATUS : Final
PROJECT: Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
- ° ? 110 115 2l —prne —— BE 5,= (- @L)N, where N, = 17.5 — it —— 1 Mayne (007) Dryuni \:jvelgfﬂ’t forSancs. ] Tz
El§ |0 05 1 1.5 — = — —2| 7 % Boulanger and ldriss (2014) T Mame (2007) Satrated it waght 2 for Gl 5
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE 375 e 500 200 3000 12.5 25 37.5 50|8 12 16 20 24
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 170 mV 171 mV 0.011 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 277 mV 279 mV 0.001 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure2 316 mV 323 mV 0.002 kPa Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2486 mV 2265 mV Extremely high strength >300
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IN SITU / e

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPT06
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION © 0.000 m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Cone Resistance, g, (MPa) ion Rt » In Situ Pore Pressure, u, (kPa) Inclination (°) porep e 2
- C 0 ? 1}0 1}5 —20 riction Ratio, R; (%) — — ore Pressure Ratio, B, Rofgﬂsgﬁlf‘gfﬂ'gg{;pgé . g Material Description
= % 0 125 250 375 500 Porewater Pressure, u, (kPa) _—1 — 2 S
% E = Sleeve Friction Resistance, f, (kPa) ©
a w= -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
—+ I ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Very dense gravelly SAND to SAND (10)
T | 2 S 1NN I R LI
4 . = ‘ ‘ ‘ H ‘ ‘ ‘ ‘ ‘ xo.80 Very high strength clayey SILT to silty
4 — CLAY (5)
11— — ———e | | =" (I N LL N [ E B Dense locally very dense SAND to silty
-+ | | | 1y | | | | | ——— | | | R SAND (8)
T i \ \ I\ \ \ \ L] i eo
4 Lr \ \ \ { \ \ \ \ \ % \ \ \ \ I 1.00 High strength to very high strength CLAY
e = 1t I . St
1 'I'-_\"erﬁinated at2.03m ‘ ‘ ‘ Lo | ‘ ‘ Ll \Very dense gravelly SAND to SAND (10) ||
-+ efusal
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CONE ID 1 S15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS ~ : 2 Transducer o TU ZERO LS e once D qD - Gy ST sy LAY B s-swo _Y_(Lsrou:wdwater
CONE MODEL : Subtrzactlon RIG : CPT 006 - Zoe Tip 167 mV 153 mvV -0.158 MPa | | 2 - Organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND eve
CONE AREA 1 15cm’ OPERATOR : JC&RB Sleeve 276 mV 272 mvV -0.003 kPa
CONE AREA RATIO : 0.79 FRICTION REDUCER - None M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained ; N
: e ) Pore Pressure 2 314 mV 294 mvV -0.005 kPa '||||| Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2482 mV 2531 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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CPT LOG 02

PointID
SITE INVESTIGATION  Working with; G0 ¥ CONSULTANTS CPTO06
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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{ieﬁs%ivfoswgs —— 3. Kulhawy & Mayne (1990) -é
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 167mV  153mV  -0.158 MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 276mV  272mV  -0.003 kPa | S"mrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2 314mV ~ 294mV  -0.005kPa |Serdmxures - 205260 Medum Dense - 10-30 Medium Dense - 35-65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer  2482mV 2531 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85




IN SITU / e

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPT06
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
i NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
Corrected Cone Resistance, q, (MPa) Fines Content, FC (%) Undrained Shear Strength, s, (kPa) Sensitivity, S, Unit Weight,  (kN/m®) .
—_ ° ? 1}0 1}5 2 p—d e BE. s, = (q, - @,,)/N,, where N, = 17.5 T I+ Sehmerimanns; R&L86 : 1 M?yr\e (2007) -Dw ur\\i welgfx:slrksar\ds i 2
El§ |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]
d |uEfo 125 250 375 8 12
1 | ! T
14 \ \
T : ! |
i P A o _— ____ I
14 \ \
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4 | o e e | -
2 2 m—————————— T T 7777}7777‘
-T Terminated at 2.03 rrT | |
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T \ \ \ \
0 \ ! \ !
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 167 mV 153 mV -0.158 MPa | Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 276 mV 272 mV -0.003 kPa | Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None Pore Pressure 2 314 mV 294 mv -0.005kPa | Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer  2482mV 2531 mV Extremely high strength >300
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IN SITU / e

SITE INVESTIGATION  Working with: ~ 8E0 ¥ CONSULTANTS CPT06A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY . bW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD  : ISO 22476-1:2022
Cone Resistance, q, (MPa) In Situ Pore Pressure, u, (kPa) Inclination (°) .
_ 0 ? 19 1‘5 —20 Friction Ratio, R (%) — — Pore Pressure Ratio, B, Soil Behaviour Type: 2 Material Description
;E/ _é 0 1 é5 2‘50 3;5 500 Porewater Pressure, u, (kPa) —_1 — 2 Robertson et al. 1986 gc Rf 'é
:':‘ E z Sleeve Friction Resistance, f, (kPa) ©
o |wé e 0 2 4 6 8|-300 0 300 600 900[-5 0o 5 10 15[-06 -0.1 0.4 0.9 14 1 2 34567 89101
== ] N f : e : : : + : : = : : — : : —FFF—FF—F To-+ Dense to very dense gravelly SAND to
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CONE ID 1 S15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES q
CALIBRATION DATE : 05/09/2023 APPLICATION CLASS 2 Transducer Pre Post Difference . 1 - Sensitive fine grained material D 5 - Clayey SILT to silty CLAY D 9- SAND ¥frou:’]dwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe Tip 153 mV 158 mV  0.056 MPa ] ] ) evel
CONE AREA - 150m? OPERATOR . JC&RB B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
Sleeve 275 mV 277 mV 0.001 kPa
CONE AREA RATIO : 0.79 FRICTION REDUCER : None . Pore Pressure 2 289 mV 295 mv 0.001 KPa M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained "||||| Dissipation Test
E:t¥gg 'T’\c()F?éTION lIﬁ)PE \éVIIRESSTIEDEVATER DEPTH i:;rllrr;%if’(\)nﬂgalmlaﬁnn purposes. XY Inclinometer 2397 mv 2555 mv . e D oD sy sae D DS
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CPT LOG 02

PointID
SITE INVESTIGATION  Working with; G0 ¥ CONSULTANTS CPTO06A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
PROJECT: Glan LIyn NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
. ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 f— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) ﬁ
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
8 wE 0 125 250 375 500 1 2 3 4 5|0 5 10 15 50 75 100|0 20 40 60 80
! T T m—— — - — - B : —_— I I —
1 Tenminated at 0.13 ) \ B 1838 8 3 Il E o B ¢ \ \ !
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA - 15cm? RIG : CPT 006 - Zoe Tip 153mV 158 mV  0.056 MPa | 295360 | VeryLoose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 275mV  277mV  0.001kPa |Stmrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2 289mV ~ 295mV  0.001kPa |Serdmxues 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2397 mV 2555 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPTO06A
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
i NORTHING : 0.000 m Test refused on total pressure. STATUS Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1ISO 22476-1:2022
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 one ‘gelg;;’:'gands v 2
El§ |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]
8 wE 0 125 250 375 5000 25 50 75 100[0 100 200 3000 12.5 25 37.5 50|8 12 16 20 24
f T ! T T —— T s G s
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CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 153 mvV 158 mV 0.056 MPa Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 275 mV 277 mV 0.001 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION T u2 FRICTION REDUCER : None Pore Pressure 2 289 mV 295 mV 0.001 kPa Low strength 20-40 Very high strength 150-300 -'||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2397 mV 2555 mV Extremely high strength >300




-y
<
<| <
| N
o| ©
N N
~ | =~
G| B
e o |88
ST REIEINE
a5 3 wo|w Ll
Z o 2 < |< ®|o
M\m.‘mm a |a nn\.qu
> £ Q9
g 29 °
e < -
¢ =2 5
° - o mm
BEO 3
N
o S
M EEPE
= o |2 |3
MEAO
r | |
= a |6 |o |
=
SN
c z
wS A
2 2z ©
2z
z s e
7 == o
E G
n B :
~ o o y—
< [h'd
2 EOE .
- [
o >
c £ S o
T o0o=0
apL6
E 2 cow
> b [CRO RN e}
225 ©
5 27 ©
o X =
N [
Xza 3 o
5% % 3 2
2 & ¢
ﬂw.wm% 2
0+ © © Dm
anpmy |
= £
a =
—
()
Z
O 3 —
23 -
O 3 g
.m_mm l.G
X3 % =
. E T )]
Qe LU
OMmM >
3353 Z
= I | =
(ediN) °b - (/)

0L-£0-210Z 0°Z0°Z IS NS Ul :lid 04-20-2L0Z 0°Z0°Z IS NS Ul :q1| @9 - [00L NS Ul pue Ge] [961eq 60°00°€0°0L G194 ¥20Z/80/9L <<dli4bumela>> rdO vavINIH NATNV1O 08€0vZL diV 43 "SA DD 98 “Tv 13 NOSLYIF0Y 1dO Udesd g19°307THO - 811 1'20°Z ISNLISNI L0 AIONVAQY-629022




IN SITU / e

SITE INVESTIGATION  working with: ~ G€0 ¥ CONSULTANTS CPTO6B
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
PROJECT: Glan LIyn NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
' ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
i Inclinati °
Cone Resistance, q, (MPa) Fction Rt R, () In Situ Pore Pressure, u, (kPa) nclination (°) porep e 2
0 5 10 15 —_— 20 riction Ratio, /o] _ ore Pressure Ratio, B, Soil Behaviour Type: > i ioti
T |e : } } Porawater P - Robertson et al. 1986 qc Rf 2 Material Description
= % 0 125 250 375 500 orewater Pressure, u, (kPa) _—1 — 2 S
53 E = Sleeve Friction Resistance, f, (kPa) ©
a w= 0 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
41 | I I I I I Very dense gravelly SAND to SAND (10)
T | g o | o
4 ‘ = ‘ ‘ ‘ 0.70 Extremely high strength sandy SILT to
4 | ] \clayey SILT (6)
11— — L = — — 7‘ N B (I N N 1.00 Dense to very dense SAND (9)
T ! I [ [ [ Dense to very dense SAND to silty
T ! ! - ! e SANO®
+ \ \ : ! \ \ \ =190,
. . A . " . } . . . 1 High strength CLAY (3)
1 Terminated at 2.00 ! ! ! ! ! f f f \Very dense gravelly SAND to SAND (10)
4 Refusal | | | | | | | |
-+ \ \ \ \ \ \ \ \ \ \
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CONE ID 1 S15-CFIP.1999 TEST TYPE : TE2 METHOD: Robertson et al. 1986 qc Rf
CPTU ZERO VALUES . B qc
CALIBRATION DATE : 05/ 09/20_23 APPLICATION CLASS 12 Transducer Pre Post Difference | [l 1 - Sensttive fine grained materil [ 5- Clayey SILT tosity CLAY [ 9-sano _Y_(L.;rou:'ldwater
CONE MODEL : Subtraction RIG : CPT 006 - Zoe T 159 mV 138 mV 0.237 MPa evel
CONE AREA - 150m? OPERATOR . JC&RB Sl(paeve oy oy 3 601 o B 2- organic material [l 5 - sency SILT to clayey SILT [l 10- Gravely SAND to SAND
CONE AREA RATIO : 0.79 FRICTION REDUCER - None : M s-cay [ 7 - sity SAND to sandy SILT [ 11 - Very st fine grained ; o
e ) Pore Pressure 2 296 mV 274 mV -0.005 kPa '|||| Dissipation Test
FILTER POSITION  : u2 WEATHER : Raining & Mild X-Y Inclinometer 2555 mV 2500 mV I 4-sitycLavoctay [] 8- sAND tosity SAND [ 12- SAND to clayey SAND
FITER TYPE - HDPE GROUNDWATER DEPTH - Assumed for calculation purposes.
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CPT LOG 02

PointID
SITE INVESTIGATION  Working with; G0 ¥ CONSULTANTS CPTO06B
CLIENT : Remada EASTING : 0.000 m Remark: SHEET 1 OF 1
. NORTHING : 0.000 m Test refused on total pressure. STATUS : Final
PROJECT: Glan Llyn ELEVATION : 0.000m OD TEST DATE : 08/08/2024
LOCATION . Newport CHECKED BY . DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1 1SO 22476-1:2022
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 f— %: ?;?'gacid:s%% e 1. Baldi et al. (1986); Al-Homoud & Wehr (2006) ——— 1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005) 2
é g 0 0.5 1 1.5 == - —— ——— 3. Robertson 2012 ——— 3. Kulhawy & Mayne (1990) -&
ﬁ g . Sleeve Friction Resistance, f, (kPa) 8
8 wE 0 125 250 375 500|0 1 2 3 4 5|0 5 10 15 20 25 30 35 40 45 50|0 25 50 75 100
2 - BTN :
T 3 ol o 2 g i g 4
T O - .- \ e~ \
PO PR I L e | g L 33 wlel & 1 | _ L T ] |
T g | 3 ;\ g | z \ \ 1 \
T é \ 3 5‘ g \ o \ \ \ \
‘ | RN | I - |
4 Terminated at 2.00 ‘ 8 ‘ J, ‘ g =R ! ! ! ! ! ! ! !
4 Refusal \ I 2 | 5 1Z \ \ \ \ \ \ \ \
-+ \ \ \ | & | é =1 \ \ \ \ \ \ \ \
T \ \ \ | 31 | \ \ | \ \ | \ |
T \ \ \ T T T T T T T \ \ \ \ \ \
T \ \ \ \ o \ e \ \ \ \ \ \
I \ \ \ \ o \ e \ \ \ \ \ \
4—4—a - — — — - - — [ — — — - r 4 . Ir -+ 4+t b+ 4 — — 4 —
T \ \ \ \ o \ e \ \ \ \ \ \ \
1 \ \ \ \ [ \ e \ \ \ \ \ \ \
- \ \ \ \ o \ e \ \ \ \ \ \ \
S5 ——— [ - I~ ] T rrr—1r [ ‘71T raoroTrorrrT o T T T T T e T T
+ \ \ \ \ o \ e \ \ \ \ \ \ \
T \ \ \ \ o \ e \ \ \ \ \ \ \
T [ __ ] .-+« - +4- 4 g+ Jr -4 +r-_- 41 __J_ 1 _]
\ \ \ \ o \ e \ \ \ \ \ \ \
\ \ \ \ o \ e \ \ \ \ \ \ \
\ \ \ \ o \ e \ \ \ \ \ \ \
***** -ttt -t -ttt -+ttt -t === = = = = = — —
\ \ \ \ o \ e \ \ \ \ \ \ \
\ \ \ \ o \ e \ \ \ \ \ \ \
- I I N U A U IO S I N A N O AN A AN SR S I I
i \ \ \ \ T \ 00 [ [ [ [ \ \ [
- \ \ \ \ o \ e \ \ \ \ \ \ \
T \ \ \ \ o \ e \ \ \ \ \ \ \
9+9 | ——— — — — [ — e e e  E E EEE E——
T \ \ \ \ o \ e \ \ \ \ \ \ \
T \ \ \ \ o \ e \ \ \ \ \ \ \
-+ \ \ \ \ o \ e \ \ \ \ \ \ \
CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES GRANULAR SOILS (Sands & G.ravels) Robertson et al. 1986 Zones 7-10 and Zone 12 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference | 2#P" SBTindex le | Desorplion SPTNvalue, NSPT | - Description Relative Density Dr (%) < evel
CONE AREA . 15cm? RIG : CPT 006 - Zoe Tip 159mV  138mV  -0.237 MPa | 295360 Very Loose 0-4 Very Loose 0-18
CONE AREARATIO  : 0.79 OPERATOR : JC&RB Sleeve 277mV 278mV  0.001kPa |Stmrres 260295 | Loose 4-10 Loose 15-35
FILTER POSITION ) FRICTION REDUCER : None Pore Pressure 2 296mV ~ 274mV  -0.005kPa |Serdmxwres 205260 Medum Dense  10-30 Medum Dense 35 -65 | Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2555 mV 2500 mV Sands 181208 Dense 30-50 Dense 65-85
Gravelly sand <131 ‘ery Dense. 250 ery Dense. >85
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CPT LOG 03

PointID
SITE INVESTIGATION  working with: €0 ¥ CONSULTANTS CPT06B
CLIENT : Remada EASTING © 0.000 m Remark: SHEET 1 OF 1
i NORTHING : 0.000 m Test refused on total pressure. STATUS Final
PROJECT: Glan Llyn ELEVATION - 0.000 m OD TEST DATE : 08/08/2024
LOCATION  : Newport CHECKED BY : DW PLOT DATE : 16/08/2024
PROJECT No. : 1240380 TERMINATION REASON : Refusal METHOD 1ISO 22476-1:2022
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 05 i 1.5 = 2| & Slaror na s 200 T S £
ﬁ % . Sleeve Friction Resistance, f, (kPa) 5]
a wE 0 125 250 375 5000 25 50 75 100(0 100 200
1 = 1 \ e
4 | | £
+ : |
i S [ Ll ___]
T (N \
T (N \
-+ \ (N \ —_—
4 Terminated at 2.00 ‘ ‘ ‘ ‘ T ‘ ‘
4 Refusal | | | | [ | |
-+ \ \ \ \ \ \ (N \ \
T \ \ \ \ \ \ [ \ \
0 \ ! \ ! \ \ T \
T \ \ \ \ \ \ (N \ \
I \ \ \ \ \ \ (N \ \
444 - ———— - - — [t ——— - — —
T \ \ \ \ \ \ TR \
4 \ \ \ \ \ \ (N \ \
- \ \ \ \ \ \ (N \ \
I I — I A s e L
+ \ \ \ \ \ \ (N \ \
T \ \ \ \ \ \ (N \ \
S P I L __ [ SR (R U N 1 A N A
-+ \ \ \ \ \ \ (N \ \
T \ \ \ \ \ \ o \
14 \ \ \ \ \ \ (N \ \
T == === =1 A"t === — = —
I \ \ \ \ \ \ (N \ \
-+ \ \ \ \ \ \ (N \ \
T \ \ \ \ \ \ [ \ \
18 \ \ \ \ \ \ IR \
- \ \ \ \ \ \ (N \ \
T \ \ \ \ \ \ (N \ \
949 |- — — — — - - — — — [ — N o
T \ \ \ \ \ \ (N \ \
I \ \ \ \ \ \ (N \ \
-+ \ \ \ \ \ \ (N \ \
CONE ID - 815-CFIP.1999 TEST TYPE - TE2 CPTU ZERO VALUES COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11 Groundwater
CONE MODEL : Subtraction APPLICATION CLASS : 2 Transducer Pre Post Difference Term based on measurement su (kPa) Term based on measurement su (kPa) - Level
CONE AREA : 15cm? RIG : CPT 006 - Zoe Tip 159 mvV 138 mV -0.237 MPa | Extremely low strength <10 Medium strength 40-75
CONE AREA RATIO 1 0.79 OPERATOR : JC&RB Sleeve 277 mV 278 mV 0.001 kPa Very low strength 10-20 High strength 75-150
FILTER POSITION D u2 FRICTION REDUCER : None Pore Pressure 2 296 mV 274 mvV -0.005kPa | Low strength 20-40 Very high strength 150-300 "||||| Dissipation Test
FILTER TYPE : HDPE WEATHER : Raining & Mild X-Y Inclinometer 2555 mV 2500 mV Extremely high strength >300
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