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Ground Investigation
at

Aquind Additional Ground Investigation,

Drainage Design

Factual Report

Project No: PE201667
January 2021

1.0 INTRODUCTION

A geotechnical investigation was undertaken by
Geotechnics  Limited to provide additional
information for the Drainage Design at the proposed
location of the UK Converter Station and ORS
Building (landfall) for the Aquind Interconnector (part
of the Aquind UK - France high voltage direct current
(HVDC) cable interconnector project).

The investigation was carried out to the instructions
of the Engineer, WSP UK Limited, on behalf of the
Client, Aquind Limited. This report describes the
work undertaken and presents the data obtained.

the context in which the report should be read.

4.0 THESITE

2.0 OBJECT AND SCOPE OF
THE INVESTIGATION

The object of the investigation was to obtain further
information on the ground and groundwater
conditions relating to the drainage and geotechnical
design of the proposed works within the limitations
posed by trial hole numbers, locations, depths,
methods adopted and the scope of approved in situ
and laboratory testing. The Brief for the project is
included in Appendix |. The investigation comprised
rotary and dynamic sample boreholes, machine-
excavated trial pits with in-situ soakaway testing, in
situ and laboratory testing and reporting.

In addition, two hand excavated trial pits were
undertaken in the south of the site, within Fort
Cumberland Car Park to locate a suspected water
main pipe.

A Factual Report was also commissioned.

3.0 PRESENTATION

A description of the site and a summary of the
procedures followed during the investigation process
are presented in Sections 4 to 6. The factual data so
obtained are presented in Appendices 2 to | | of this
Report. Attention is drawn to the General Notes and
Investigation Procedures presented in Appendix |12 to
aid an understanding of the procedures followed and

4.1 Location

The site is divided into two areas, Denmead Farm,
Broadway Lane to the north of Portsmouth, and Fort
Cumberland Car Park, Southsea.

4.1.1| Denmead Farm

The Denmead Farm section of the site is located
outside the West and South perimeter of the
Lovedean substation, Horndean, Waterlooville. The
approximate Ordnance Survey National Grid
Reference for the site is SU 671 135 and an extract
from the relevant 1:50,000 Scale O.S. Map (Sheet No
196) is included as Appendix 2.

The site is approximately L shaped ‘strip’ measuring
approximately 600m from the northern end to the
south eastern end, and |50m at its widest point. The
site’s topography is generally ‘u’ shaped, with the
south of the site, dipping gently northwards, and the
north of the site dipping gently south.

The site is situated within agricultural farmland
bounded by hedgerows with the Lovedean substation
to the northeast. All fields are grass covered whilst
the south eastern field has been ploughed with a crop
recently planted. There are no known water courses
in the site.

A gravel and dirt topped farmers’ lane transects
the site and is generally orientated East to West.

4.1.2 Fort Cumberland Car Park

Fort Cumberland Car Park is located approximately
5m the East of Fort Cumberland Road, Portsmouth,
Southsea, and 200m to the Northwest of Fraser
Range. The approximate Ordnance Survey National
Grid Reference for the site is SZ 678 991 and an
extract from the relevant 1:50,000 Scale O.S. Map
(Sheet No 196) is included in Appendix 2.
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The site is triangular shaped and measures
approximately 80m x 60m. The site is gravel topped
and undulating with numerous ‘potholes’ across the
site. The site is located within a residential and
recreational area, with housing bounding the North,
South and West are to the site. The east of the site is
bounded by open grass land. At the time of the
investigation the site was being used as a carpark.
There are no known water courses in the site.

4.3 Site Geology

The  British  Geological ~ Survey  website,
http://mapapps.bgs.ac.uk/geologyofbritain/home.html,
accessed on the 26/11/2020, shows the Denmead
Farm site to be underlain by the Cretaceous Tarrant
Chalk Member (Bedrock), which is described as soft
white chalk with relatively widely spaced large flint
seams. Although not mapped, widespread Quaternary
Head deposits are to be found throughout the area.
These are described as poorly sorted and poorly
stratified, angular rock debris and/or clayey hillwash
and soil creep.

The Fort Cumberland Car Park is shown to be
underlain by the Paleogene Wittering Formation
(Bedrock), which is described as greyish brown
laminated clay with interbedded sand and rare
glauconitic sand. Quaternary Storm beach deposits
(Superficial) described as rounded gravel cobbles and
boulders.

5.0 PROCEDURE

5. Commissioning

The work was awarded following submission of a
tender for work designed by the Engineer for ground
investigation of the site in accordance with their
requirements (see Appendix ).

5.2 General

The procedures followed in this site investigation are
based on BS 5930: 2015 and Al:2020 — Code of Practice
for Site Investigations. The soils and rocks encountered
have been described in accordance with BS5930:2015
and BS EN ISO 14688-1:2018 and BS EN ISO
14689:2018. The Rotary Borehole, Dynamic Sample
Borehole and Trial Pit Records are included in
Appendices 4 to 7 and their approximate positions
are shown on the Exploratory Hole Location Plan in
Appendix 3.

The Exploratory Hole locations were specified by

WSP UK Limited, however Trial Pit 21, 22 and 27
were moved to an alternative location which was
agreed with the WSP Engineer. The co-ordinates and
levels shown on the Exploratory Hole Records were
measured using a Leica GS08 GPS survey device.

At each exploratory hole location, with the exception
of the trial pits, an inspection pit was excavated using
hand tools to a depth of 1.20m below ground level to
check for the presence of underground services. Prior
to and on completion of the excavation, the location
was scanned using a cable avoidance tool (CAT) and
magnetometer to check for the presence of UXO.

5.3 Combined Dynamic Sample and
Rotary Boreholes

Four (4 No.), |50mm diameter boreholes (numbered
BH40 to BH43) were sunk utilising a combination of
dynamic sampling and rotary coring techniques to
depths varying between 3.00 and 10.00m below
ground level. The work was carried out between the
16" and 20" November 2020. The Dynamic Sample
and Rotary Borehole Records are presented in
Appendix 4 together with photographs of the
locations before and after reinstatement (where
available).

The dynamic sample sections of the boreholes were
carried out using a compressed air percussive
apparatus fitted to the rotary drilling rig which drives
lined steel tubes into the ground in 1.00m or [.50m
lengths. Samples are retrieved in the plastic liners.
The liners are extruded from the sampler and placed
into suitable core boxes.

Rotary coring (96mm diameter), commenced at a
depth of between 6.00m and 6./0m below ground
level in BH41 and BH42. The drilling equipment used
in the rotary sections of the boreholes on this
particular contract utilised air-mist as the flushing
medium.

The strata descriptions in the open-hole sections of
the Borehole Records are the Drilling Foreman's
estimate based on sediment and also on chipping
returns in the flushing medium placed into disturbed
(D) samples. The rate of penetration is also used as
an indicator of the type of material being drilled,
particularly where there is loss of flush returns.
Definitive classification in terms of geology or degree
of disturbance is not usually possible from these
sources.

Rock cores were extruded horizontally in transparent
liners and placed into suitable core boxes.
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Photographs of the individual core boxes are included
in Appendix 5.

Standard Penetration Tests (SPTs) were undertaken
at the depths indicated on the borehole records in
accordance with BS EN I1SO 22476-3:2005+A1:201 |
to obtain a measure of the engineering properties of
the proved strata.

Groundwater observations are included on the
Borehole Records where appropriate. It should be
noted that the addition of water to the borehole as
part of the drilling process may have masked the
presence of groundwater in the borehole. Where
water was added it has been noted on the Borehole
Records.

On completion, all the boreholes were backfilled with
bentonite.

5.4 Trial Pits

Eight (8 No.) Machine Excavated Trial Pits (numbered
TP21 to TP28) were excavated to depths varying
between 0.5m and 2.5m below ground level using a 5-
Tonne excavator between the 16" and 20%
November 2020. This work was supervised on site by
a geotechnical engineer.

Two (2 No) Hand Excavated Trial Pits (numbered
HPOI to HP02) were excavated to depths between
1.00m and |.10m below ground using a 2 Tonne mini-

excavator and insulated hand tools on the 19" of
November 2020.

The profiles of strata or other features were
recorded as  excavation proceeded and
measurements  taken  from  ground level.
Representative samples were taken, where
appropriate, for laboratory examination and analysis
and in addition, Environmental samples (ES) were
recovered at the depths indicated on the Trial Pit
Records. Samples were taken directly from excavated
materials deposited at the surface. Groundwater
observations and trench stability notes are included
on the Trial Pit Records. Photographs of the pits are
presented in Appendix 7 together with photographs
of the locations before and after reinstatement
(where available).

5.5 In Situ Permeability Tests

In Situ Falling Head Permeability tests were
undertaken in all Boreholes at depths specified by the
WSP engineer during a pause in the drilling operations
in accordance with BS EN 1SO 22282-2:2012 at the

following depth ranges:

Exploratory Test Section
Hole (m below ground level)
BH40 1.20m to 3.20m
BH4I 4.50m to 5.50m
BH4I 6.00m to 7.00m
BH42 3.20m to 4.20m
BH42 4.50m to 6.00m
BH43 2.60 to 2.65m

The test locations were specified by the Engineer.

An estimate only of the permeability has been
provided as the boreholes were dry throughout the
investigation. The test section is therefore above the
groundwater level such that the test section is not
fully saturated.

The test data is presented in Appendix 8 with two
estimates given based firstly on an assumed
groundwater depth of 15m bgl, and secondly assuming
groundwater at the base of the borehole test. These
examples are provided to allow a comparison of
possible situations.

5.6 Soakaway Tests

Eight (8 No.) soakaway tests were carried out in all
Trial Pits, TP21 and TP28 at the locations marked on
the Exploratory Hole Location Plan (see Appendix 3)
to depths of between 0.30 and 2.00m below ground
level in accordance with the method given in BRE
Digest 365 “Soakaway Design”, 2016. Following the
test procedures in the Digest the tests were repeated
three times at each location. At TP28, due to ground
collapse and unsafe conditions, only two repeated
tests were undertaken. The results of the tests are
presented in Appendix 9.

5.7 Explosive Ordnance Clearance

Historical information provided by the Client
highlighted the potential risk of the presence of
unexploded bombs/ordnance beneath the site. In
order to reduce the risk of them being found during
drilling or excavation, each exploratory hole location
was cleared by a Specialist Company, EOD Contracts
Limited before commencement of the ground
investigation operations.

The clearance works for the borehole was carried out
by an Explosive Ordnance Detection (EOD) Engineer
working with magnetometer.

Form REP005

Aquind Additional Ground Investigation, Drainage Design

Rev 4.1 Factual Report, Project No PE201667, January 2021.



6.0 LABORATORY TESTING

6.1 Geotechnical

The laboratory testing schedule was specified by the
Engineer in order to relate to the proposed
development. The tests were carried out in MAT Test
Limited's UKAS accredited Laboratory (Testing No.
2643) and were undertaken in accordance with the
appropriate Standards as indicated below and on the
Laboratory Test Certificate in Appendix 10. Any
descriptions, opinions and interpretations are outside
the scope of UKAS accreditation.

The tests undertaken can be summarised as follows:

BS 1377:1990

Test No. Test Description

Part 2

32 10 No.  Moisture Content
Determination

4.3 & 5.3 7 No. Liquid and Plastic Limit
Determination

83 13 No.  Particle Density Determination.

9.4 10 No.  Mechanical Analysis -
Sedimentation

Part 4

34 5 No. Dry Density/Moisture Content
relationship determination.
Compaction Test - British
Standard (2.5 kg Hammer)

5.5 2 No. Moisture Condition Value
Calibration Tests.

Part 6

35 2 No. Consolidation Properties in a
Hydraulic Cell - one way
vertical drainage with rigid load

Part 7

443 2 No. Shear Strength by Direct Shear -
Small Sheabox Test

9 I No. Shear Strength Measurement -

100mm diameter (Multi-Stage)
Quick Undrained Triaxial
Compression Test.

The following testing was carried out at the
laboratories of DETS (UKAS Accredited Laboratory,
Number 2139):

BRE Special Digest | Suite
2 No. Suites comprising:-
Soluble Sulphate
pH

The results of the tests are presented in Appendix 0.

6.2 Contamination

Selected samples of soil were tested at the
laboratories of Eurofins Chemtest for a number of
determinands in order to check on potential site
contamination. The determinands specified by the
Engineer and are detailed on the results sheets in
Appendix || together with the test result as well as
the test method, accreditation and detection limit.

Prepared by:

Anne Simpson
BSc (Hons) MSc(Eng), CEng, IOM3, FGS
Principal Engineer

Reviewed by:

Hannah Dwane
Bsc (Hons), FGS
Regional Operations Manager
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MEMO

TO Aquind Ltd FROM Joshua Kaufmann
DATE 28 July 2020 CONFIDENTIALITY Confidential

SUBJECT Aquind Additional Ground Investigation Specification for Drainage Design at the Converter Station and
ORS Building (Phase 3)

INTRODUCTION

At the time of the original 2018 ground investigation the location of detention/retention ponds and drainage
design for the project were unknown and so could not be investigated. Further to receipt of comments from
key stakeholders and a preliminary drainage design it is considered that additional ground investigation is
required to confirm/prove the drainage design assumptions.

This specification is to provide a preliminary scope of works for additional ground investigation, including in-
situ testing and sampling to inform the drainage design for the UK Converter Station and ORS Building
(landfall) for the Aquind Interconnector. This scope of works aims to outline a ground investigation that will
prove ground conditions at key locations (ponds, swales, soakaways etc) and provide information on
ground permeability and porosity to allow drainage design in addition to other geotechnical testing.

SCHEDULE 2: DRAINAGE DESIGN

The following assumptions have been made during the preparation of the Schedule 2 for the drainage
design, these should be reviewed, and revisions made as necessary.

Ground Investigation to be undertaken in accordance with UK Specification for Ground Investigation
(SISG).

All in-situ and laboratory testing are to be confirmed by the Investigation Supervisor.

The ground investigation has been scoped with prior site knowledge from Phase 1 and 2 ground
investigations. Positions shown on preliminary plans in Appendix A are approximate only and may require
adjustment during the site works.

Abbreviations

BH = Borehole

TP = Trial pit

CP = Cable Percussion
Rot = Rotary Core

WS = Window Sample

Note 1 - Please note that the scheduled exploratory hole depths and installation details are provisional and
are to be confirmed by the Investigation Supervisor.

Note 2 - See drawing(s) in Appendix A for coordinates

Note 3 - Where UXO risks have been identified, surface clearance and/or a UXO engineer will be on site.

WwWw.wsp.com
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For provisional exploratory hole locations see location plan, Appendix A, locations to be confirmed on site.
Scheduled exploratory hole depths are also provisional and are to be confirmed by the investigating
supervisor. Boreholes — combined cable percussive and rotary, or equivalent, boring to log ground
conditions, obtain samples and undertake in-suit testing.

Trial pits — mechanically excavated trial pits for logging ground conditions, carrying out in situ tests and
obtaining samples for laboratory testing.

Confidential Page 2



CONVERTER STATION AND ACCESS TRACK

Table 1 Schedule 2 Converter Station and Access Track

HOLE SCHEDULED
NUMBER UXO SEARCH DEPTH (M) PURPOSE TESTING COMMENT
BH40 Surface Scan |5m Prove ground conditions to allow Every metre alternate SPT |As directed by
design of the infiltration pond and the |and Bulksample (granular) | Investigation
BH41— |Surface Scan |10m converter station gravel infiltration or 0S-T/W U100 (cohesive), Supervisor.
BH42 zones. sampling to occur before
To provide data on permeability the metre interval if change | A minimum of three
porosity as well as soil strength ’ in strata. Testing and suitable samples will
parameters sampling is to be to CIRIA | need to be collected
Waste acceé)tance criteria testing C574 and BS 5930:2015. from BH41 and BH42
for laborator
required (Suite H). . . - y
Environmental testing to be | permeability and
specified in the detailed porosity testing.
specification.
Locations within
Two packer permeability SPZ1.
tests per a hole, testing to
be to CIRIA C574, BS EN I1SO
22282 and BS 5930:2015.
TP21-TP27 |Surface Scan |Assume Prove ground conditions to allow One soakaway per trial pit, |As directed by
1.75m (1.0- design of the Soakaways, infiltration testing to be to BRE 365. Investigation
2.5m) depth | 514 and swale infiltration Supervisor.
machine Testing and sampling is to
( ! Infiltration testing providing ing Ping!
dug). be to CIRIA C574 and BS Locations within

permeability results. In-situ and
laboratory testing providing further
porosity and soil strength parameters.
Waste acceptance criteria testing
required (Suite H).

5930:2015.

Environmental testing to be
specified in the detailed
specification.

One large bulk and one
small tub every metre or
change of strata.

SPZ1.

Depths may vary
dependent on
location, to be
confirmed by
supervising engineer.

Confidential
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ORS BUILDING

Table 2 Schedule 2 ORS Building

HOLE

SCHEDULED

NUMBER UXO SEARCH DEPTH (M)

PURPOSE

TESTING

COMMENT

+ UXO
Engineer

depth
(machine
dug).

Prove ground conditions to allow design
of the ORS Building infiltration drainage

Infiltration testing providing
permeability results. In-situ and
laboratory testing providing further
porosity and soil strength parameters.
Ground/groundwater aggressivity
testing for potential concrete structure
(Suite C (Brownfield site — pyrite
absent)).

Waste acceptance criteria testing
required (Suite H).

testing to be to BRE 365.

Testing and sampling is to be
to BS 5930:2015.

Environmental testing to be
specified in the detailed
specification.

One large bulk and one small
tub every metre or change of
strata.

BH44 Surface Scan |5m Prove ground conditions to allow design Every metre alternate SPT As directed by
+UXO of the ORS Building infiltration drainage. |and Bulk sample (granular) or | Investigation
Engineer OS-T/W U100 (cohesive), Supervisor.

8 To provide data on permeability, /_ ( ) pervi
. . sampling to occur before the
porosity as well as soil strength . )
metre interval if change in
parameters. N g i
strata. Testing and samplin
Ground/groundwater aggressivity ) s s
. . is to be to BS 5930:2015.
testing for potential concrete structure
(Suite C (Brownfield site — pyrite
Environmental testing to be
absent)).
L . specified in the detailed
Waste acceptance criteria testing e
specification.
required (Suite H). S
Two falling head permeability
tests per a hole (3 runs per a
test), testing to be to BSEN
ISO 22282 and BS 5930:2015.
TP28 Surface Scan [Assume 2.0m One soakaway per trial pit, As directed by

Investigation
Supervisor.

Confidential
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OTHER REQUIREMENTS

PERSONNEL

WSP Engineer (Joshua Kaufmann or similar experience) to represent client and undertake role of
Investigation Supervisor. Requirements for drilling crew, engineers and support staff to be confirmed by the
Contractor.

HEALTH AND SAFETY

The Contractor is to produce suitable and approved health and safety documents including risk registers,
safety controls and RAMS, these are to be reviewed by WSP. Detail of health and safety requirements will
be included within the detailed specification

METHODOLOGIES

Suitable methodologies will need to be agreed with the local landowners and relevant statutory bodies.
Drilling methodologies are to be the same as the previous ground investigation phase methodologies which
were agreed with Portsmouth Water and available in Appendix B. The water used for variable head testing,
packer testing and infiltration testing is to be potable water sourced from a nearby Portsmouth Water
standpipe. Confirmation and review of the proposed methodologies will need to be completed by
Portsmouth Water.

STATUTORY BODIES CONSULTATION AND PERMITS

All works will need to be permitted by local landowners.
Works within the SPZ1 will require consultation and agreement with Portsmouth Water.
Portsmouth City Council will require consultations for any works within the city of Portsmouth.

Confidential Page 5



APPENDIX A

Figure 1 Converter Station Infiltration Testing Plan

/CPBH41 ~

Location Grid Reference |X (Easting) |Y (Northing) [Latitude |Longitude |Postcode
SU 67750 13234 467750 113234| 50.9146| -1.0376394|PO8 0SJ
SU 67568 13206 467568 113206| 50.91437| -1.0402358|PO8 0SJ
SU 67310 13181 467310 113181| 50.91418| -1.043905|PO8 0SJ
SU 67081 13150 467081 113150| 50.91393| -1.0471666|PO8 0SS
SU 67041 13142 467041 113142| 50.91386| -1.0477459|PO8 0SS
SU 67097 13314 467097 113314| 50.9154| -1.0469091|PO8 0SS
SU 67060 13378 467060 113378/ 50.91598| -1.0474241|PO8 0SS
SU 67149 13514 467149 113514 50.91719| -1.046142|PO8 OSN

BH41/CPBH41 SU 67102 13590 467131 113694 50.91881| -1.0463597|PO8 OSN

IB H42/C PBH42 BH42/CPBHA2
TP27
<

Confidential

SU 67208 13601

467208

113601

50.91796

-1.0452837

PO8 OSN
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Figure 2 ORS Building Infiltration Testing Plan

.

Grid Reference

X (Easting)

Y (Northing)

Latitude

Longitude

Postcode

SZ 67821 99126

467821

99126

50.78775

-1.0392353

PO49LP

Confidential

SZ 6785199131

467851

99131

50.78779

-1.0388169

PO49LP
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GCOTCCHNICS

geotechnical and geoenvironmental specialists

UK — France Interconnector Ground Investigation

Drilling Methodologies Proposed. (Revision 1 - additions in italics)

Geotechnics Ltd have been employed by WSP on behalf of Aquind Ltd to carry out a ground
investigation to determine the ground condition at two potential converter station locations as well
as along the proposed cable route from Lovedean Sub- station south to the coast at Eastney. The
project has been split into 4 packages of work —

Package 1, Package 1A, Package 2, Package 3

Areas of the site are known to be underlain by a principle aquifer — Chalk and has also been
designated as a Source Protection Zones (SPZ1s).

As part of the investigation Geotechnics have been asked to drill rotary boreholes to depths up to
30m below ground level.

All drilling carried out by Geotechnics Ltd will be undertaken in accordance with the Environment
Agency guidance as outlined in

e “Technical Report P5-065/TR” in “Technical aspects of site investigation” Volume 2,
Environment Agency 2002

e Guidance on the design and installation of groundwater quality monitoring points

e  British Drilling Association Guidelines

Aquifer protection measures, including telescopic drilling techniques (clean drilling techniques) will
be employed at all boreholes along the whole scheme including the proposed converter station
locations close the existing electrical substation.

Telescopic drilling is a technique used to minimise cross-contamination in layered aquifer systems. In
brief, a borehole and temporary casing is advanced until a low permeability layer is encountered.
The temporary casing is sealed into this layer and a second, narrower string of temporary casing is
then advanced within it to permit drilling to continue. The technique will require the borehole to be
started at a larger diameter than conventional drilling and may also require the use of additional
lengths of casing.

Our proposed methodology based on the requirements of the investigation (information required,
depths stipulated etc) the expected geology, indications from previous reports, work that we have
carried out in the area previously and British Geological Survey borehole records, was to bore using
150mm diameter drilling tools and 150mm diameter casing to start each borehole.

Casing would be advanced as boring progresses, until a non permeable layer is encountered and the
150mm casing then effectively sealed into this layer meaning potential contaminated ground and/or
perched groundwater and any lenses of potentially contaminated water above is sealed off from
those stratas below. There would therefore be no route available for contaminations to seep
downwards.

A second smaller diameter string of casing (nominal 140mm) will then be installed to case off any
additional permeable layers and/or perched groundwater and any lenses of potentially

Revision 1 - 05/04/2018



GCOTCCHNICS

geotechnical and geoenvironmental specialists

contaminated water prior to the rotary coring beginning (once competent material is encountered —
this could be before the Chalk is reached as stiff clays are anticipated).

The addition of bentonite seals can be installed at the base of each string of casing — this entails
pulling back the casing by 1.0m then adding bentonite pellets to form a minimum 1.0m seal. The
bentonite pellets will be left to cure for a minimum of 2 hours before drilling recommences. If the
borehole is dry at the point of adding the bentonite seals then potable water will be added to the
borehole to enable the bentonite pellets to cure. The data sheet for the bentonite pellets that will be
used (Mikolit 300) is at the end of this document; the delayed swelling time for these pellets is
~15mins therefore waiting 2 hours for the bentonite to swell and cure and create a low permeability
seal is deemed more than sufficient.

We anticipate encountering stiff impermeable clays for the majority of the borehole so the addition
of bentonite seals may not be of any additional merit — however the geology will be closely
monitored by our rig supervisors and drillers and the necessity of the bentonite seals assessed at a
borehole by borehole / strata by strata basis.

The main risk is following completion of boring when casing is removed. However, we would be
backfilling boreholes with bentonite pellets which will fully seal the boreholes. This is added as
casing is removed so again, there is no time at which contaminated ground or perched groundwater
lenses could “fall” down the borehole.

All the boreholes will be cased (telescopically) as detailed above as the borehole is progressed,;
sampling and drilling will be carried out using a combination of dynamic sampling (window sampling)
through the softer overburden then switching to rotary coring utilising air mist as flush — direct
circulation.

The dynamic sampling section of the borehole is achieved by percussive sampling — dropping weight
onto sample barrel repeatedly to advance it through the ground and return continuous meter long
samples — no flush is required whilst this technique is carried out.

Once rotary coring is being used flush will be added to the drill string by direct circulation to the base
of the hole and pushed back up to the surface inside the temporary casing. The flush is used to
lubricate and cool the bit as drilling progresses as well as to lift the drill cuttings to the surface where
they will be contained within a bunded area at ground level. The water added to the borehole will be
potable water.
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Should poor core recovery be encountered then shorter run lengths shall first be attempted if this
does not improve the core recover then the option to switch to water flush will be considered.
Water flush can be less destructive to the core in some geologies and help improve recovery, it can
however wash away very weak rock. Consultation will be had between the lead driller, rig supervisor
and investigation supervisor prior to switching the flush.

0=
— ¥

The drilling techniques described above result in continuous samples of the soils / rock being
recovered with minimal excess spoil. All samples recovered will be logged and sub sampled by the
onsite engineers/geologists and samples utilised for laboratory testing off site.

Proposed Plant and Equipment

Rigl — Commaccio 405 — tracked
Rig2 — Klemm UniMog — Truck Mounted

Drilling Equipment — Rotary

e Rotary drilling rigs - Fitted with compliant guarding — weight 14 Tonnes
e 1 No.compressor

* Water bowser

¢ 100 mm diameter bauer pipework in 3 m and 6 m lengths

e 50 mm fire hoses

e 150 mm nominal diameter temporary casing in 2 m lengths

¢ 140mm nominal diameter temporary casing in 2m lengths

* Tricone bits, tungsten bits, diamond bits
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e Drill rods
e Hand tools (stilsons, chains, hammers, shovels etc.)

Unexpected Ground Conditions

The nature of ground investigations is to gain more information on the ground conditions — geology,
strength and groundwater, to that effect unexpected ground conditions may well be encountered.

Examples of these could be karstic features which are sometimes found within chalk.

To mitigate risks associated with these features any desk study or mapping information of local karstic
features will be shared with Geotechnics and boreholes set out in areas to avoid any known features.

The rigs will be set up in such a way so that their load is spread over a larger footprint by way of using
wooden sleepers under their outriggers thereby reducing their ground pressure at surface.

Lead drillers will be briefed on the fact that these features may be present in the area.

Lead drillers will take special note of the drilling speed and in particular the amount of flush being
used and any flush loss both of which can be indicators that a void could be present or close.
Additional indicators that could be evidence of a karstic feature are encountering granular fill material
within the Chalk strata and silts and sands in situ within the Chalk.

Should any one of these features be encountered in any of the boreholes — works will stop and the EA
and Portsmouth Water informed immediately. Instructions will then be sought from the Investigation
Supervisor WSP.

If instructed and ground conditions permitting drilling will continue to try to identify the depth of the
feature/void — this will likely involve adding rods to the drill string and lowering these down the
borehole until the base of the void is identified.

Additional casing will be required to advance the borehole past the void.

On terminating the borehole we would propose installing a mechanical packer at the top of the feature
/ void to effectively plug the borehole. From here the borehole will then be backfilled with bentonite
pellets as the casing strings are removed until the borehole is completely backfilled up to surface.

For all boreholes located within the SPZ1 Portsmouth Water will be contacted to inform them of the
following:-

=  Prior to starting Boreholes

* |mmediately of any loss of drilling flush

= Encountering any unexpected fill/geology

»  Encountering any voids/karstic features

= Backfilling of the boreholes.

= Agreement of any installation details.
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Ground Water Installations

We understand that the client may require some standpipes in some boreholes (one at each
converter station location), which again creates a possible pathway/route for contamination to move
between shallow and deep zones. We would seal off the deeper zones from shallower response
zones using a minimum of 2m bentonite. Also ensuring that response zones are not too long and
thereby linking layered aquifers and or aquifers and made ground/contaminated stratas.

On the instruction of Portsmouth Water, a minimum of 2.0m from ground level of plain installation
pipe will be grouted into the borehole with the plain pipe extending a reasonable depth to reduce the
risks associated with preferential pathways.

Dual installations can be installed safely within boreholes, however to add an additional layer of
safety only single installations will be scheduled in any of the boreholes along this scheme. All
installations will be cemented in at ground level and fitted with lockable covers either flush or
upstanding — depending on location and investigation supervisors / landowners instructions.
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Mikolit® is a sealing pellet which requires no mixing or pumping. It is a
patented clay based pellet with a very low dust content.

Mikolit 300 is a medium grade bentonite pellet suitable for most
applications. It has a swelling capacity of 50-70%.

All Mikolit pellets have excellent sinking qualities and are dust free and

easy to use.
Pellet Size:

* 8mm (D); 7-12mm(L)

Processing Time: None
Sinking Speed In Water:  21m/min
Saturated Density: ~1.80 t/m?
Bulk Density: ~1.10 t/m3
Delayed Swelling Time: ~ 15 minutes
Swelling Capacity: 50 - 70%
Swelling Pressure: 9 kN/m?
Permeability: <10""m/s

SHELF LIFE: Unlimited if unopened & kept in a dry location
PACKAGING: 25kg waterproof bags, 40 or 56 bags per

pallet.

QUANTITY NEEDED (KG/M)

Borehole Diamater (mm)

0 9 13 19 34 54 77 137 215 309
50 6 11 17 32 51 73 135 212 307
100 5 11 26 45 69 129 206 300
125 6 21 40 64 124 201 295
160 12 32 55 115 193 287
200 19 43 103 180 175
250 24 84 161 255
Sills 52 129 224
400 77 172
500 94

Specifications may change without prior notice

Borehole sealing
Isolating instrumentation

and sampling zones

50-70% swelling capacity
Pre-formed pellet
Delayed swelling

No grout loss

No grouting/mixing machines
required

Simple & easy to use
Environmentally friendly
Low permeability

Dust free

V1.1 04/2015
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APPENDIX 3

Exploratory Hole Location Plan
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APPENDIX 4

Dynamic Sample and Rotary Borehole Records




DATA SHEET - Symbols and Abbreviations used on Records

Sample Types Groundwater Strata, Continued
B Bulk disturbed sample Water Strike y Mudstone
BLK  Block sample Depth Water Rose To
C Core sample '
D Small disturbed sample Instrumentation Siltstone
(tub/jar)
E Environmental test sample Metamorphic Rock
ES Environmental soil sample Seal Fine Grained
EW Environmental water
sample Medium Grained
G Gas sample edium Graine
L Liner sample Filter C Grained
LB Large bulk disturbed sample oarse araine
P Piston sample (PF - failed P
sample) Igneous Rock
™ Thin walled push in sample Fine Grained
U Open Tube - 102mm Seal
diameter with blows to Medium Grained
take sample. (UF - failed U edium faraine
sample)
uT Thin wall open drive tube Strata Legend Coarse Grained
sampler - 102mm diameter
with blows to take sample. Made Ground "
(UTF - failed UT sample) Granular Backfill Materials

\' Vial sample
4 Water sample
# Sample Not Recovered

Insitu Testing / Properties

CBRP  CBR using TRL probe

CHP  Constant Head
Permeability Test

COND Electrical conductivity
TC Thermal Conductivity
TR Thermal Resistivity

HV Strength from Hand Vane
ICBR  CBR Test

IDEN  Density Test

IRES Resistivity Test

MEX  CBR using Mexecone
Probe Test

PID Photo lonisation Detection
(ppm)

PKR  Packer Permeability Test

PLT Plate Load Test

PP Strength from Pocket
Penetrometer

Temp Temperature
VHP  Variable Head Permeability

Test
VN Strength from Insitu Vane
w% Water content

(All other strengths from
undrained triaxial testing)

S Standard Penetration Test
(SPT)

C SPT with cone

N SPT Result

-/- Blows/penetration (mm)
after seating drive

/- Total blows/penetration

(mm)

() Extrapolated value

Made Ground
Cohesive

Topsoil

Cobbles and Boulders

Gravel

Sand

Silt

Clay

Peat

Note: Composite soil types shown
by combined symbols

Chalk

Limestone

Sandstone

Coal

Arisings

Bentonite Seal

Concrete

Fine Gravel Filter

General Fill

Gravel Filter

Grout

Sand Filter

Tarmacadam

Rotary Core

RQD Rock Quality Designation
(% of intact core >100mm)
FRACTURE INDEX

Fractures/metre
FRACTURE Maximum
SPACING (m)  Minimum
NI Non-intact core
NR No core recovery
AZCL Assumed zone of core

loss
(where core recovery is unknown it is
assumed to be at the base of the run)

Form REP002 Rev 4



BOREHOLE RECORD

Dynamic Sampler

Project AQuI ND DRAI NAGE DESI GN ADDI TIONAL G Engineer WBP UK LI M TED Borehole BH40
Project No PE201667
Client  aQuinND LI M TED Ground Level 67.18 m OD
Sampling Properties Strata Scale 1:50
Sample | P [Strength w SPT N - Level
Depth Type (toa\SISater) KPa % Description Depth Legend oD
- — GL. 67.18
0.00- 0.20 - B Soft dark brown slightly sandy CLAY. r
0.20- 0.60 B - 0.25 66. 93
0.20 L ES Fi rm reddi sh brown slightly sandy slightly gravelly [
0.50 = D CLAY. Gravel is subangular to subrounded fine to |
0. 50 - ES coarse flint. Y 0. 60 66. 58
0.60- 1.00 [ B r
L Firm brown slightly sandy slightly gravelly CLAY L .
1.00 — D with a | ow cobble content. Gravel (and cobbles) are — LA
1. 00 - ES angul ar to subrounded fine to coarse flint. r K s
1.20- 1.65 D Ni | S12 r DR
r (ory) ! N
1.20 2.20 - TR=|100% -~ 1.50 o o\ 65.68
1.50- 3.00 - Structurel ess CHALK. Recovered as creamslightly -
C sandy gravelly SILT. Gavel is weak, |ow density r N
1.80 C D white chalk and flint (Gade D). [ N
— — N
2.20- 2.65 D Ni | S16 T
L (Dry) L N
2.20 3.20 - TR=|100% |- N
2.50 - D +
- - N
r L N
L L N
r T 3.20 63. 98
r End of Borehol e L
Boring Progress Groundwater
Hole . Depth [ Depth [Depth to . Depth [ Depth in Depth Remarks on
Depth | "nig Technique Crew | offole Cased Water =~ Date | Time | gyick cased RO Mins  Sealed Groundwater
1.20 0.30 | nspection Pit cl G L. 19/11/ 20 08: 00 Groundwat er was
3.20 0.12 Dynam c Sanpl er cl 3.20 Ni | Dry 19/11/20 18: 00| not encountered
during drilling.
I nspection pit hand excavated to 1.20m depth and no services were found.
Remarks @A Fal ling Head Perneability Test was carried out during boring at a depth of 3.20m Borehol eé%ggekddb)é EI&S
col | apsed during the second test and the borehol e was backfilled. Ei ecked by Tor 1
Symbols and Backfill details frombase of hole: bentonite seal up to 1.00m arisings up to ground |evel. "9ure o
abbreviations are 09/02/2021
explained on the D

accompanying
key sheet.

All dimensions
are in metres.

Logged in accordance with BS5930:2015

N




BOREHOLE RECORD

Dynamic Sampler and Rotary

Project AQuI ND DRAI NAGE DESI GN ADDI TIONAL G Engineer WSP UK LI M TED Borehole BH41
Project No PE201667
Client  aAqu ND LI M TED Ground Level 90.27 m OD
Sampling Properties Strata Scale 1:50
Sample | P [Strength w SPT N - Level
Depth Type (toa\SISater) KPa % Description Depth Legend oD
- — GL. 90. 27
= TOPSO L:  Brown slightly sandy slightly gravelly r
0.20- 0.30 B clay. Sand is fine to coarse. Gavel is angular r
0.20- 0.30 _ES \to subrounded fine to coarse chert. /‘ 0.30 5, ° 89. 97
0.50- 0.60 - D L °
0.50- 0.60 -ES Firmreddi sh brown gravelly CLAY. Gavel is r R
r angul ar to subrounded fine to coarse chert. L C o o
1.00- 1.20 B T 1.00 f 89. 27
1.00- 1.20 -ES Structurel ess CHALK. Recovered as cream and brown - AU
1.20- 1.65 - D Ni | S13 slightly gravelly SILT and slightly gravelly CLAY. 1.20 =Ii'= 89. 07
1.20- 1.40 [ES (Dry) Gravel 1s very weak, |ow density occasionally L |-|-
1.40- 2.00 - B stai ned orange, black speckled angular to L 1 N
- subrounded chal k and angul ar to subangular fine to [~ _IP
F coarse chert (G ade Dm) r _IP
L [ N
2.00- 2.20 — D Structurel ess CHALK. Recovered as creamslightly — '-|ﬁ-
S gravelly SILT. Gavel is very weak, |ow density - _IP
2.20- 4.50° B occasi onal |y stained orange, rare bl ack speckles r AL\
2.20- 2.65[ D Ni | S45 angul ar to subrounded chal k and angul ar to L _IT-
- (Dry) subangul ar fine to coarse chert (Grade Dm. | TN
- + [ 171
L L roN
2.80- 3.00[ D [ 1
LN\
- . ror
3.20- 3.80 - D r ANELINN
3.20- 3.65 . D 3.20 S14 I LA
3.20- 3.80 UT42 (Dry) L TN
L L [ 1
T
- - i N
5 L -
— — [ 171
L L [ 1
RN
- - ror
4.50- 5.50 [ B [ 4.50 N 85.77
- Structurel ess CHALK. Recovered as creamslightly - 1 N
r gravelly SILT. Gavel is very weak, |ow density r -
C occasional 'y stained orange, rare black speckles C LN
L angul ar to subrounded chal'k and angular to L AN
- subangul ar fine to coarse chert (G ade Dm. - 1
- - [ 171
L L rorN
5.50- 5.95[ D 4.50 S19 L LNNLN
C [ roN
6.00-10.00 _ B i_ 6. 00 _IT- 84. 27
Core Run/Depth-Depth TCR/SCR|Length | RQD Continued by Rotary techniques 3 _'T-
(Core Dia/Time) -Cased |/ Type Max/Min_ % General Detail t _IT-
L Structurel ess CHALK. L 1
6.00- 7.00 - 6.00 | 100 0 Recovered as slightly [ l-.a-
- (Dry) O sandy gravelly SILT. r RN\
6. 50 r D Gavel is weak, |ow L NN
density, white with L LA
7.00- 8.50 - 6.00 66 0 occasi onal bl ack - _IP
- (Dry) O speckling (Gade Dm. r
7.00- 7.457 6.00 D S16 [ _IP
Z(Dry) [ T
7.50 C D [ _IP
L - I-IP
C L _IP
r r AN
C [ roN
L - [ 1
8. 50-10. 00 6. 00 60 0 r l-lﬁ-
. 50- 10. - 6. r N
- (Dry) 0 - EUmUN
8.50- 8.50 - D C ]
9.00 L D — _IP
L L _IP
C [ AN
n : T
o r [ 1
[ L _IP
C [ TN
10. 00 LN 80. 27
10. 00- 10. 45 D S31 End of Borehole
Boring Progress Groundwater
Hole . Depth [ Depth [Depth to . Depth [ Depth in Depth Remarks on
Depth | "nig Technique Crew | offole Cased Water =~ Date | Time | gyick cased RO Mins  Sealed Groundwater
1.20 0.30 | nspection Pit cl G L. 18/ 11/ 20 08: 00 Groundwat er was
10.00| 0.14 Dynami c Sanpl er and cl 7.00 6.00 Dry 18/ 11/ 20 18: 00| not encountered
Rot ary 7.000 6.00  6.80/19/11/20 08: 00 during drilling.
10.00 6.00 Dry 19/11/20 18: 00|
I nspection pit hand excavated to 1.20m depth and no services were found.
Remarks Fal ling Head Perneability Tests were carried out during drilling at depths of 5.50m and é%gged by JW
7.00m hecked by  EAS
Sgg“b?'s.a”d Dynanmi ¢ sanpl e recovery: 1.20-2.20m 100% 2.20-3.20m 100% 3.80-4.50m 100% 4. 50-5. 50m 100% Figure 1of 2
abbreviations are  gacifi|| details frombase of hole: bentonite seal up to 1.00m arisings up to ground |evel. 09/02/2021

explained on the
accompanying
key sheet.

All dimensions
are in metres.

Logged in accordance with BS5930:2015

N




BOREHOLE RECORD

Dynamic Sampler and Rotary

Project AQuI ND DRAI NAGE DESI GN ADDI TIONAL G Engineer WSP UK LI M TED Borehole BH41
Project No PE201667
Client  aAqu ND LI M TED Ground Level 90.27 m OD
Drilling Properties/Sampling Strata Scale 1:50
Depth [ Type | Length Description Description

Core Run/Depth| cased & eng RQD | SPTN P Tip Level
(Core Dia/Time) (ma\s,sater TCR/SCR% Max/Min| % General Detail Depth Legend oD

- 6.00 T 10.00 80. 27

Z(Dry) [
Drilling Progress Groundwater

Hole : Depth | Depth Depth to ; Depth | Depth in Depth Remarks on
Depth Dia Technique Crew of Hole| Cased | Water Date Time Struck | Cased Rose to Mins = Sealed Groundwater
Remarks @ Logged by  JW
Checked by  EAS

Symbols and Figure 2 of 2
abbreviations are 09/02/2021
explained on the
accompanying I: o
key sheet. QEGtEEhﬂlES
All di i
are iw]nig?rlgg,s Logged in accordance with BS5930:2015 CI




BOREHOLE RECORD -

Dynamic Sampler and Rotary

Project AQuI ND DRAI NAGE DESI GN ADDI TIONAL G Engineer WBP UK LI M TED Borehole BH42
Project No PE201667
Client  aAqu ND LI M TED Ground Level 86.13 m OD
Sampling Properties Strata Scale 1:50
Sample | P [Strength w SPT N - Level
Depth Type (toa\SISater) KPa % Description Depth Legend oD
- — GL. 86. 13
= TOPSO L:  Brown slightly sandy slightly gravelly r
0.20- 0.30 B clay. Sand is fine to coarse. Gavel is angular r
