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Executive Summary
Following a decision in the Danish Parliament, Denmark is on the path to establish multiple offshore
wind farms in the Danish sectors of the North Sea, Kattegat, and the Baltic Sea. The offshore wind
farms will provide offshore energy to the Danish mainland and neighbouring countries.
The offshore part of the project in the North Sea includes the following:

e Multiple offshore wind farms;

e Offshore platforms for substations;

e Subsea cables between offshore wind farms and the Danish mainland.

Energinet Eltransmission A/S has requested Fugro to perform a geotechnical site investigation for the
North Sea 1 offshore wind farm area. The planned developments are located in the Danish sector of
the North Sea, approximately 20 km off the west coast of Jutland, Denmark. The investigation area is
divided into two subareas (Subarea 1 and Subarea 2). The geotechnical site investigation intends to
provide relevant geotechnical data to improve the geological and geotechnical understanding of the
area, and to support the design and installation requirements for the planned offshore wind farms.

The various site phases of the geotechnical investigation include seafloor in situ testing, geotechnical
borehole drilling with downhole sampling, downhole in situ testing, borehole geophysical logging,
and offshore geotechnical laboratory testing. An office programme of geotechnical laboratory testing
and reporting of results follows the site phase.

This report presents the operations and calibration records of the seafloor in situ testing scope
conducted by Normand Mermaid in Subarea 1 and Subarea 2, between 31 October 2023 and 6 March
2024. Water depths at the investigated locations, range from approximately 20 m to 33 m reduced to
mean sea level.
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1.1

1.2
1.2

Energinet Eltransmission A/S

Introduction

Energinet Eltransmission A/S (Energinet) are performing a large number of site investigations
in preparation for development of the Danish offshore wind farm (OWF) 2030 project in the
North Sea. Energinet has contracted Fugro to perform a geotechnical site investigation for
the developments of the North Sea 1 offshore wind farm area. The planned developments
are situated in the Danish sector of the North Sea, approximately 20 km off the west coast of
Jutland, Denmark.

The purpose of this geotechnical site investigations is to gather geotechnical data and
information as basis for:
Development of 3D ground models, integrating the results of the geotechnical
investigations and the geophysical surveys,
Evaluation of possibilities to jack up on the seafloor when installing wind turbines,
Preliminary engineering site assessments,
General risk assessments for foundation conditions of the wind farms.

This document comprises the operations and calibration records of the seabed scope
performed by Normand Mermaid, not included in and supplementing the ‘Geotechnical Site
Investigation Results Subarea 1 and Subarea 2' (F217703-01, F217703-02).

The operations and calibration records of the downhole scope to be performed by Fugro
Voyager, Gargano and Excalibur will be covered in separate documents (F217703-02-OPS-
VOY, F217703-03-OPS-GAR and F217703-04-OPS-EXC, respectively).

Geotechnical Survey Objectives with Normand Mermaid

The aim of the offshore geotechnical survey was providing the soil types and geotechnical
properties of the soil units down to 55m below seafloor.

The geotechnical part of the survey included the following:

m 380 CPT tests of the seafloor of which 15 locations will include seismic velocity tests.
Detailed Site Information

Location

Figure 1.1 presents a project location map.
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Figure 1.1: North Sea 1 (LOT 2) site in orange shown with neighbouring wind farms either
operational (blue) or under construction (green)

1.2.2 Area of Investigation: LOT 2 Site

1221 Description

The investigation area covers 2200 km2 and is divided into two sub-areas: Subarea 1,
covering 1420 km2, and Subarea 2, covering 796 km2. The water depths range between 10
and 40 meters mean sea level (MSL).

Approximately 3.5 percent of the project scope falls within the 12 nautical mile (NM) zone.
The total number of locations within this zone was 15. Survey operations were conducted for
no longer than 12 hours in any 24-hour period in compliance with maritime law within the 12
NM zone. The entry and exit times of the 12 NM zone were recorded in DDPRs.
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Figure 1.2: Sub-area distribution for the LOT 2 area

1.3

Geospatial Information, Vertical, Horizontal Control and Positioning

Table 1.1 presents the project geodesy and Table 1.2 presents the validation calculation.

(refer to Appendix D.2 Positioning Survey Equipment Calibration for details)

Table 1.1: Geodetic parameters

Name: ETRS89 / UTM zone 32N [ETRF2000-ITRF2014], DTU21 MSS height [DTU21 MSS] ‘

EPSG Code EPSG:25832

Global Navigation Satellite System {GNSS) Geodetic Parameters* ‘

Datum

International Terrestrial Reference Frame 2014

EPSG:1165

Ellipsoid

GRS 1980

Semi major axis

a=6378137.00 m

Inverse flattening

Datum

1/f = 298.257222101

Local Geodetic Datum Parameters

European Terrestrial Reference System 1989

EPSG:6258

Ellipsoid

GRS 1980

Semi major axis

a=6378137.00 m

Inverse flattening

1/f = 298.257222101

Datum Transformation Parameters from ITRF2014 to ETRS89

X-axis translation 0.056| X-axis rotation - Scale difference 0.00355
m 0.002754" ppm

Y-axis translation Y-axis rotation - Coordinate Frame rotation
0.0535m 0.01666"

F217703-01-OPS-NMM | 02
Page 3 of 18

-l"unnn



Energinet Eltransmission A/S

7-axis translation -
0.0988 m

Map projection

Local Projection Parameters

7-axis rotation

0.026928" FUGRO:41366

Transverse Mercator

Grid system

UTM zone 32N EPSG:16032

Latitude origin

00° 00" 00.000" N

Central meridian

009° 00" 00.000" E

Scale factor on central

Project Vertical Parame

Vertical coordinate
reference system

meridian 0.9996
False easting 500 000 m
False northing Om

ters

DTU21 MSS height

Datum

DTU21 MSS height

Transformation

WGS 84 to DTU21 MSS height

Notes
* The geodetic datum of Fugro's

global GNSS correction data is ITRF2014, epoch 2023. 001982 (01/01/2023)

Table 1.2: Validation calculation

TRF2014 Test Point [Position] Computed Point
Latitude 56° 18" 54.00000” N 56° 18" 54.00000" N
Longitude 008° 30" 18.00000" E 008° 30" 18.00000" E

Ellipsoidal height

0.000 m Ell. 0.000 m ElL.

ETRS89
Latitude 56° 18’ 53.98049" N 56° 18’ 53.98049" N
Longitude 008° 30" 17.96794" E 008° 30" 17.96794" E

Ellipsoidal height

UTM zone 32N

-0.026 m Ell. -0.026 m Ell.

Easting 469 379.097 m 469 379.097 m
Northing 6 241 248.598 m 6 241 248.598 m
Mean sea surface -39.937 m -39.937 m
height

14 Scope of Report

The information presented in this report relates to operational details of the site investigation,

a

s follows:

Milestone Certificates,
Data acquisition calibra
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= Recovery Lists,
»  Calibration Certificates,
s Positioning Data,

®  Health, Safety and Environment performance.

1.5 Project Responsibilities and Use of Report

This document presents information according to a project specification determined and
monitored by Energinet Eltransmission A/S.

Fugro understands that this report will be used for the purpose described in this Main Text
section. That purpose was a significant factor in determining the scope and level of the services.
Results must not be used if the purpose for which the report was prepared or the client's
proposed development or activity changes. Results may possibly suit alternative use. Suitability
must be verified.

F217703-01-OPS-NMM | 02 GRO
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Operations

Mobilisation and Calibrations

Vessel mobilisation was undertaken on 27 October 2023 in Esbjerg, Denmark. Mobilisation
was conducted in port and details of this are outlined in the MV Normand Mermaid
mobilisation report (Document No. F217703-MOB-01A). Appendix A.1 presents signed copies
of the milestone certificates.

The survey equipment supplied in the frame agreement was mobilised on the MV Normand
Mermaid prior to the start of this project. Vessel position and heading systems were calibrated
using land survey techniques on 15 October 2023 while alongside Haugesund, Norway. To
verify the previous calibration values were correct, GNSS and Gyro verifications were completed
while the vessel was alongside Esbjerg, Denmark on 26 and 27 October 2023. Draft
measurements were taken prior to vessel departure to facilitate accurate depth readings.

Prior to operations, one cNode transponder, one MST transponder and one mini IPS sensor
were installed on the cone penetration test (CPT) seabed frame. Their offsets were measured
and entered in the survey system. All surface positioning equipment was fully mobilised and
integrated at 18:00 on 27 October 2023. Positioning Survey Mobilisation and Calibration
reports for Subarea 1 and Subarea 2 are presented in Appendix D.3.

m  Vessel dimensional control survey (December 2021 in Haugesund);

»  Heading and motion system calibrations / verifications (October 2023 in Haugesund);
m  Positioning System Comparison (October 2023 in Esbjerg);

m  Ultra-Short Baseline (USBL) verification (October 2023 in Esbjerg).

MV Normand Mermaid offsets have been provided in Table 2.1 and a corresponding offset
diagram in Figure 2.1.

Table 2.1: Normand Mermaid Vessel Offsets

Offset Name Location Description Athwart (X) Height (2)
[m] [m]
CRP Common reference point 0.000 0.000 0.000
CPT CPT launching point -1.030 -7.866 0.000
MRU2 Motion reference unit -0.035 5.143 -0.562
MRU5 Motion reference unit -0.034 4.945 -0.565
Port GNSS Port antenna -1.709 16.263 29.047
Stbd GNSS Starboard antenna 1.904 16.255 29.014
Port HPR Port HiPAP pole -6.149 -16.106 -11.521
Stbd HPR Starboard HiPAP pole 6.150 -16.120 -12.314

F217703-01-OPS-NMM | 02 GRO
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Figure 2.1: MV Normand Mermaid offset diagram
211 Navigation and Vertical Control

Table 2.2: Vessel Navigation and Vertical Control

Vessel Navigation and Vertical Control

m  The horizontal and vertical uncertainty of the vessel position shall be less than 0.5 m. The
accuracy of the horizontal positioning shall be better than 0.2 m for 95% of time (20).

m  Horizontal: The horizontal position of borehole and CPT locations shall be determined

Requirement .
qu with an accuracy better than 0.5m.

m  The elevation of the seabed at the investigation positions shall be determined with an
accuracy better than 0.1m.

m  Primary Positioning System: Fugro StarPack Receiver 101 with Starfix G4+;

m  Secondary Positioning System: Fugro StarPack Receiver 102 with Starfix XP2;
m  Heading: StarPack GNSS Heading, TSS Meridian Surveyor, Simrad GC80

m  Navigation Software: Starfix NG.

Equipment

m Al global navigation satellite system (GNSS) positions were acquired in geographic
coordinates relative to the World Geodetic System 1984 (WGS84) datum.

m  Fugro navigated and positioned the MV Normand Mermaid to the intended positions
given by the client.

m  Two StarPack GNSS receivers were used for the surface positioning during the project.
Underwater positioning was performed via the vessel's HiPAP 501 USBL system. All
depth measurements were reduced to MSL. Real-time GNSS tides were used
throughout the project.

Data Collection | o papihs at each sample location were measured using a pressure sensor and USBL.

m  During the operations speed of sound measurements were taken and the results were
entered into the vessel's USBL system.

m  All positions and peripheral data were sent to the navigation computer which calculated
the various offset’s positions in the local geodesy and projection, ETRS89 / UTM zone
32N (EPSG:25832), ITRF2014 to ETRS89 (FUGRO::41366).

(refer to Appendix B.3 for positioning reports for Subarea 1 and Subarea 2)

F217703-01-OPS-NMM | 02 GRO
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Equipment
SEACALF® MkV Deep Drive System

A SEACALF® 20 tons MkV Constant Drive System with Deep Drive® technology deployed
from ‘Normand Mermaid’ was used for seafloor in situ testing. The system was deployed
through the moonpool of the vessel. It includes a coiled rod of 60 m with penetration length
of 54 m. CPTs were performed using Fugro Deepcone® cone penetrometers with an
approximate tip area of 1500 mm2. The Fugro Deepcone® is a heavy-duty cone
penetrometer designed to enhance penetration capacity.

SCPTs were performed using seismic cone penetrometers and Deepcone® penetrometers
with an approximate tip area of 1500 mm2. The seismic source consisted of a Hydraulic
Underwater Shearwave Hammer (HUSH) box, consisting of a spring-driven steel mass
hammered to a steel striking plate, mounted on the seabed frame.

Vessel Details

MV Normand Mermaid

The MV Normand Mermaid is a Norwegian-built multipurpose survey vessel constructed to
high standards, it is equipped with advanced technology and machinery suitable for
conducting detailed investigations in marine environments. The vessel uses dedicated launch
and recovery systems and a crane to efficiently deploy various systems through the
moonpool and via the stern, such as Fugro’s SEACALF® Mk V Deep Drive® unit, high
performance corer®, vibrocorer, piston corer, box corer or lighter SEACALF® and
SEASCOUT® units.

A total of 70 bunks are available on this vessel. Survey offsets were determined during vessel
mobilisation.

F217703-01-OPS-NMM | 02 GRO
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Figure 2.2: MV Normand Mermaid
Table 2.3 below shows the MV Normand Mermaid vessel characteristics.

Table 2.3: Vessel Details - MV Normand Mermaid

Vessel ‘ Normand Mermaid (24 Hrs)

Length 90.Tm

Beam 20.5m

Gross Tonnage 5528 ton
Draught 7m

Transit speed Up to 14 knots

F217703-01-OPS-NMM | 02 GRO
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Field Procedures

Summary of Events

The work covered under the contract comprises a combination of seafloor in situ testing
onboard the Normand Mermaid, and downhole sampling and in situ testing spread over
multiple separate vessels, namely and Fugro Voyager, Gargano and Excalibur.

Seafloor In situ testing operations for the Danish offshore wind farm (OWF) 2030 project
commenced on 27 October 2023, with the mobilisation of Normand Mermaid at the Port of
Esbjerg, Denmark. Survey operations were run on a 24-hour operational basis with data being
QC'd and processed offshore. Geotechnical operations were completed on 06 March 2024.
The vessel demobilised in Esbjerg, Denmark.

A summary of key events has been provided in Table 3.1, a break-down of geotechnical
operational time (days) for MV Normand Mermaid is provided in Figure 3.1.

Table 3.1: Summary of Key Events (Geotechnical)

Event Dates

Mobilisation of MV Normand Mermaid (Esbjerg, Denmark) 27 October 2023
USBL verification 27 October 2023
Commencement of Geotechnical operations in Subarea 1 31 October 2023
Completion of Geotechnical operations in Subarea 1 09 January 2024
Commencement of Geotechnical operations in Subarea 2 26 November 2023
Completion of Geotechnical operations in Subarea 2 06 March 2023
Confirmation of Geotechnical operations completed 06 March 2023

15 November 2023

13 December 2023

Crew Change in Esbjerg
10 January 2024

07 February 2024

Demobilisation of MV Normand Mermaid (Esbjerg, Denmark) 06 March 2023

F217703-01-OPS-NMM | 02 GRO
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Figure 3.1: MV Normand Mermaid project breakdown (%days)

3.2 Work Package A - MV Normand Mermaid

Fieldwork operations onboard the MV Normand Mermaid were performed between 31
October 2023 and 06 March 2024. Data was processed onboard and preliminary results for
individual locations were issued to the onboard client representative. Daily progress reports
(DPRs) were issued daily during the mobilisation of the fieldwork and during execution of the
scope of work.

The work scope performed by Normand Mermaid in Subarea 1 and Subarea 2 comprises of:

m  Three hundred and fifty-three (353) seafloor cone penetration test (CPT) locations,
m  Fifteen (15) seismic CPT (SCPT) locations of which 12 include seismic velocity tests (SVTs).

Table 3.2: Geotechnical Scope of Work

Subarea | Tendered Number of s(CPT) ‘ Acquired Number of s(CPT)
Subarea 1 234 234
Subarea 2 146 134

F217703-01-OPS-NMM | 02 GRO
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Figure 3.2: Completed S(CPT) locations with MV Normand Mermaid (green)

A total of forty-six (46) re-tests were conducted in Subarea 1 and Subarea 2, primarily due to
challenging soil conditions in the North Sea 1 area. The lack of adequate support in the
upper layers, particularly a soft clay layer enclosed between two denser sand layers, led to
coil buckling issues, resulting in the loss of 4 CPT cones on the seabed. Location names and
additional details are provided in Table 3.3. The lost equipment list and site clearance reports
are included in Appendix D.4.

Table 3.3: List of Buried Cones

Buried Cones in North Sea 1

Location

Coordinates

Water Depth (m)

Reference

Easting 417702.70 - Northing Ellipsoid: ETRS89 Projection:
6226780.83 UTM Zone 32N,

CPT140A Latitude 56° 10" 44.0019" N — 296 Vertical Datum: DTU21
Longitude 007° 40' 27.3986" E MSS(MSL) height
Easting 386261.07 - Northing Ellipsoid: ETRS89 Projection:
6220591.68 UTM Zone 32N

CPT293 30,0 . '
Latitude 56° 07' 00.6379" N — Vertical Datum: DTU21
Longitude 007° 10' 14.4481" E MSS(MSL) height
Easting 380021.66 - Northing Ellipsoid: ETRS89 Projection:
6208990.72 UTM Zone 32N,

CPT343A Latitude 56° 00" 40.1169" N — 334 Vertical Datum: DTU21
Longitude 007° 04’ 32.1192" E MSS(MSL) height
Easting 374209.91 - Northing Ellipsoid: ETRS89 Projection:
6192400.24 UTM Zone 32N,

CPT193 Latitude 55° 51" 38.4497" N - 350 Vertical Datum: DTU21 MSS
Longitude 006° 59' 24.5909" E (MSL) height

The below table illustrates the components of the Work Package A - Normand Mermaid
(Fieldwork Phase - Seafloor s(CPT)s) scope.

F217703-01-OPS-NMM | 02
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Table 3.4: Work Package A methodology

Scope

m 380 continuous seafloor CPTs to 55 m BSF
e Of which 15 SCPTs.

Methodology

Seafloor Cone Penetration Tests

Seafloor cone penetration tests (CPTs) will be performed using a SEACALF® MKkV -
Deepdrive System. The system is deployed through the moonpool of the vessel. It
includes a coiled rod of 60 m with penetration length of 54 m. Refer to Technical Query
TQ-002 for details.

It consists of a flexible thick-walled steel rod that is stored in a coil and straightened or
re-coiled by a mechanical device during testing. The coiled rod system eliminates the
need to manually build a rod from 1-meter sections, significantly reducing HSSE
exposure, deployment time and downtime due to potential rod breakages.

The cone is pushed with a constant rate of 20 mm/s throughout the whole test while
the measurements of cone resistance, sleeve friction and pore pressure are displayed
graphically in the control cabin. These data are simultaneously recorded. This facilitates
detailed data processing, interpretation and presentation both offshore and onshore.

CPTs will be performed using, as base case, penetrometers with a 15 cm? cone. At least
ten calibrated piezocones (10 and 15 ¢cm? type) will be on board the vessel.

To ensure high quality data CPTs should be of minimum application Class 2 in
accordance with ISO 19901-8:2014.

Seafloor CPT termination criteria are as follows, whichever occurs first and as applicable:
m  As instructed by client;

m  Total thrust equals nominal reaction provided;

m  Cone tip resistance exceeds the tip capacity;

m  Sleeve friction exceeds the sleeve capacity;

m  Cone inclination exceeds 15°%

m  Sudden change of cone inclination exceeds 3°;

m  The operator considers that further penetration would damage the equipment, in
which case an explanation is to be provided.

In case of refusal less than 10 m below seafloor, an additional CPT will be performed
within 5 m from the initial location.

Seafloor Seismic Cone Penetration Tests

Seafloor seismic CPTs (SCPTs) will be performed with the same system as seafloor CPTs
described above. The SEACALF® system is fitted with a seismic S-wave source (HUSH
box) and a cone penetrometer with two seismic receivers (geophones) at a 0.5 m
spacing. At selected seafloor CPT locations, seismic velocity tests (SVTs) will be
performed. Geophones measure the magnitude and arrival time of shear waves. Seismic
measurements will be performed in 1 m intervals.

The CPT will be positioned in such a way as to provide verticality of push rods.
The continuous CPTs will be carried out from the seafloor to target depth or refusal.

For seafloor CPTs, the seafloor elevation at the test location will be recorded by
pressure transducers mounted on the seabed frame and corrected for specific gravity of
the water column at the location.

Field checks of cone penetrometers and the data acquisition system will be performed
as part of the mobilisation and before a new cone penetrometer is used.

F217703-01-OPS-NMM | 02
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Before conducting each CPT, the tip, sleeve friction readings and pore pressure reading
will be zeroed. Zero readings will be reported.

The cone will be pushed into the soil at a constant rate of 20 mm/s.

During CPT operations and before start of the penetration of the push rods into the soil,
Fugro will record continuously and in real-time the following data in digital and
graphical format and in strict accordance with the EN/ISO 22476 1:2012 (or equivalent)
and ISSMGE guidelines:

m A record of the individual test zeros.

m  The tip resistance.

m  The sleeve friction.

m  The pore pressure.

m  Inclination.

The raw measured results will be stored in digital format and backed up for subsequent
pro-cessing and interpretation.

Operations are conducted on a continuous basis, 24 hours per day, and 7 days per
week.

Team composition

Party Chief, Vessel crew, CPT operators, Survey team, Geotechnical Engineers

Equipment

The geotechnical scope of work will be performed using:
m  Normand Mermaid - providing a stable platform to execute our operations
m  CPT Testing: Fugro SEACALF® MkV — Deepdrive seafloor CPT system

e Piezo Cone Penetrometers (15 and 10 cm?)

e Seismic Cone Penetrometers (15 cm?)

m  Seismic spread

Preliminary field

After the completion of a CPT location and within 24 hours the following preliminary
field deliverables will be issued to Offshore Client Representatives (OCR):

deliverables m  Preliminary CPT plots
m  Preliminary interpreted geotechnical logs.
m  Acceptance Test Report
Documentation for all equipment will be documented, including but not limited to:
e Documentation of the positioning system and accuracy.
e Documentation and description of the applied vertical and horizontal reference
systems including tidal correction.
e Calibration reports for CPT cones and CPT equipment.
The Acceptance Test Report will be delivered to the OCRs prior to commencement of
the Scope.
m  Daily Progress Reports
For each applied vessel, a separate Daily Progress Report (DPR) will be prepared and
Deliverables

submit-ted from the Party Chief and the Clients Representative not later than 12 hours
after end of a day.

The format and the recipients of the DPRs will be agreed between the Consultant and
the Client at the kick-off meeting.

Daily Progress Reports for a vessel will be from start of mobilization and uninterrupted
until end of demobilization.

The Daily Progress Reports must include information regarding:

e Status of works: Completed quantities (current day and cumulated) and
remaining quantities.

e Time break down: Mobilization, Operation, Standby, Transit, etc. (current day and

F217703-01-OPS-NMM | 02
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Item | Description

o Weather observations (sea state, wind and visibility).

e Weather forecast — next 24 hours.

e Deviations from normal operation (break downs, calibration issues, etc.).
e HSSE incidents.

The Daily Progress Report will be submitted to the Client before noon the following day.

m  Records of Operations — Normand Mermaid
e Document Number: F217703-01-OPS-NMM*

The Operational Report will in general describe how the investigations were completed.
As such the Operational report must at least include the following:

e Executive summary.

e Description of any QHSSE events

e Project introduction and background.

e Description of the applied vertical and horizontal reference systems.
e Description of all applied vessels.

e Detailed description of all equipment.

e Documentation of the calibration and system tests (enclose Acceptance Test
Reports).

o Definition of area of investigation.

e Description of all methods for performed works.

e Description of completed offshore scope including cumulative quantities.
e Description of penetration of legs, seabed frame etc.

e Description of deviations from the Scope of Services.

e Description of norms and standards applied for the work.

e Description of the cumulative time breakdown from the start of the mobilization
to the end of the demobilization.

m  Weekly Management Reports
m  Monthly HSSE Reports

m  EUAF-FNLM-NMM-FO-001 Safety Induction back deck Normand Mermaid
m  EUAF-FNLM-NMM-PR-001 Normand Mermaid Shallow Gas Procedure

m  EUAF-FNLM-NMM-PR-002 38mm Coil Change on Single Wire SEACALF MKIV-V
onboard Normand Mermaid

m  EUAF-FNLM-NMM-PR-003 SEACALF MKV Launch and Recovery Procedure onboard
Normand Mermaid

m  EUAF-FNLM-NMM-RA-001 TRA SEACALF Operations onboard Normand Mermaid

m  EUAF-FNLM-NMM-RA-002 TRA SEACALF MKV Launch & Recovery onboard
Normand Mermaid

m  EUAF-FNLM-OPL-PR-069 Refusal Criteria

m  FNLM-GEO-APP-029 Positioning Survey and Depth Measurement

m  FNLM-GEO-APP-078 Geotechnical Log

m  FNLM/GEO/APP/012 Geotechnical Parameter Values

m  FNLM/GEO/APP/001 Cone Penetration Test

m  FNLM/GEO/APP/032 Seismic CPT Test and Downhole Seismic Test in Borehole
m  FNLM/GEO/APP/033 In Situ pore Pressure Dissipation Test

Task-specific RAMS

Notes

F217703-01-OPS-NMM | 02 GRO
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Description

BSF = Below seafloor
HUSH = Hydraulic underwater shear hammer
RAMS = Risk assessments and method statements
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Health, Safety and Environment

Fugro performed the geotechnical operations with high regard for health and safety and the
environment. A health, safety and environmental plan was completed prior to the start of the
project operations (refer to F217703-PEP-Vol4_HSSE Plan). This was produced in accordance
with the company’s Health Safety and Environmental Management System manual. All survey
and crew members were required to read and sign this plan, to ensure they understood the
work to be performed and the mitigating measures employed to minimise the identified
risks.

During mobilisation and at regular intervals thereafter, safety briefings and toolbox talks were
conducted to reiterate the risks relating to survey operations and steps taken to minimise
these risks. A full safety briefing was also undertaken after each crew change. Further details
have been provided in Table 4.1.

Table 4.1: Summary of HSE

Meeting Number

Vessel Kick off meeting 1
Two-part HIRA 1
Vessel drills 32
Cross department tours 8
Sound Bite Training 23
TBT Lead by other than mngr/supv. 30
Toolbox talks (TBT) 1273
Hazard Observation Cards (HOC) 258
Vessel Safety Meetings 2
Audits / inspections 18
Incidents 1

All crew were required to wear coveralls, hardhats, safety boots, safety glasses, and gloves for
all back-deck operations.

During operations a hazard observation card (HOC) system was operated on board allowing
crew to report unsafe acts, unsafe conditions, safe acts, or make HSE suggestions. In total
258 HOCs were submitted.

The incidents and quality events reported during the project have been listed in Table 4.2.

Table 4.2: Summary of Project Related Incidents and Quality Events

Date of Occurrence Type Fugro Ref # Details

20/11/2023 Quality Event 3 x Re-testing at location CPT201

F217703-01-OPS-NMM | 02 GRO
Page 17 of 18



Energinet Eltransmission A/S

Date of Occurrence Type Fugro Ref # Details

Environmental
01/12/2023 o 16482 Burst Hose on SEACALF®
incident

F217703-01-OPS-NMM | 02 GRO
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Contents Appendix A: Offshore Activities and Agreements

Al Fieldwork and (De)Mobilisation Acceptance Certificates

A.2: Fieldwork Progress (DDPR)
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Al Fieldwork and (De)Mobilisation Acceptance Certificates

List of Plates

Acceptance of Mobilisation 1 Plate
Acceptance of Demobilisation 1 Plate
Certificate of Completion of Fieldwork 1 Plate
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F217703 | Energinet Eltransmission A/S — Danish OWF 2030 Lot 2

Project Milestone Completion Acceptance Certificate

Contractor Fugro Netherlands Marine B.V.

Client Energinet Eltransmission A/S

Contract Number F217703

Milestone MV Normand Mermaid - Mobilisation Completion

Completion Date 27 October 2023

The undersigned PARTIES agree that Fugro Netherlands Marine B.V. (CONTRACTOR) has completed
and fulfilled all mobilisation and calibration obligations under the above mentioned contract to the
satisfaction of Energinet Eltransmission A/S (CLIENT).

Ly i

For and on behalf of CONTRACTOR For and on behalf of CLIENT

Name: Rene Wojke Name: Colin Jacobs / Paskal Nerad
Title: Party Chief Title: Offshore Client Representative
Date: 31 October 2023 Date: 31 October 2023
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F217703 | Energinet Eltransmission A/S — Danish OWF 2030 Lot 2

Project Milestone Completion Acceptance Certificate

Contractor Fugro Netherlands Marine B.V.

Client Energinet Eltransmission A/S

Contract Number F217703

Milestone MV Normand Mermaid - Demobilisation Completion

Completion Date 6 March 2024

The undersigned PARTIES agree that Fugro Netherlands Marine B.V. (CONTRACTOR) has completed
and fulfilled all demobilisation obligations under the above mentioned contract to the satisfaction of

Energinet Eltransmission A/S (CLIENT).

(e

For and on behalf of CONTRACTOR

Name: Werner Pretorius
Title: Party Chief
Date: 6 March 2024
Page 1 of 1

For and on behalf of CLIENT

Name: Tom Brogan
Title: Offshore Client Representative
Date: 6 March 2024
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F217703 | Energinet Eltransmission A/S — Danish OWF 2030 Lot 2

Project Milestone Completion Acceptance Certificate

Contractor Fugro Netherlands Marine B.V.

Client Energinet Eltransmission A/S

Contract Number F217703

Milestone MV Normand Mermaid — Completion of Field Work

Completion Date 6 March 2024

The undersigned PARTIES agree that Fugro Netherlands Marine B.V. (CONTRACTOR) has completed
and fulfilled the required fieldwork on site under the above mentioned contract to the satisfaction of

Energinet Eltransmission A/S (CLIENT).

The vessel will proceed to demobilise from the project in the Port of Esbjerg, Denmark.

=

For and on behalf of CONTRACTOR

Name: Werner Pretorius
Title: Party Chief
Date: 6 March 2024
Page 1 of 1

For and on behalf of CLIENT

Name: Tom Brogan
Title: Offshore Client Representative
Date: 6 March 2024
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A2 Fieldwork Progress (DDPR)

Daily Progress Reports have been shared with Energinet Eltransmission A/S separately.
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Contents Appendix B: Location and Positioning Survey

B.1:  Mean Positioning Reports
B.2:  Sound Velocity Profiles

B.3:  Positioning Data Reports for Subarea 1 and Subarea 2
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B.1 Mean Position Reports

List of Plates

Mean Position Reports 202 Plates
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ENERGINET

Mean Position Report

Table 1: Project details

. Preliminary Geotechnical Investigations for Danish Offshore Wind Farm 2030
Project Name

Lot 2

Project Number 217703

Client Energinet Eltransmission

Project Type Positioning

Project Description Geotechnical

Starfix Version v2022.1124.9 (build 0)
Table 2: Session Details

Session CPT135-v2

Start Time 31 Oct 2023, 01:49:29+01:00

End Time 31 Oct 2023, 01:51:31+01:00

Session Length 2m 2s (115 of 120 records for CPT )

Table 3: Mean Position for CPT at CommonReferencePoint

_ ETRS89 / UTM zone 32N [ETRF2000-ITRF2014][2023.001982],...

ITRF2014 (EGM2008)
Latitude 56° 15’ 53.51885" N 56° 15' 53.53843" N
Longitude 007° 20" 03.37382" E 007° 20" 03.40531" E

9.132 m Ell,, -32.248 m ISS 9.158 m Ell, -32.023 m Ort.
Easting 396 829.280 m E (+ 0.08 m)

Northing 6236806455 m N (+ 0.12 m)

-31.553 m MSS (£ 0.24 m) , -32.248 m ISS (+ 0.20 m)

Table 4: Sensor Averages

Heading 58.6°T, 60.0° G +23°

0.00° +0.00°

0.00° + 0.00°

Depth (Manual) 0.0m Depth (DTU21) : mini IPS = 31.4 m, USBL= 31.6 m

Table 5: Mean Position to Target

CPT135
Position 396 830.000 m E, 6 236 810.000 m N
3.62 m Grid

2023-10-31 01 54 16 MPR 217703.pdf GRO
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Table 6: CPT - ETRS89 / UTM zone 32N [ETRF2000-ITRF2014][2023.001982],DTU21 MSS height [DTU21 MSS]

Position Source CPT/Selector/InUse/Navigation Result

Records 115 of 120

Position 396 829.280 m E, 6 236 806.455 m N ,-31.553 m MSS
Heading 58.6° T, 60.0° G

0.00°

0.00°

Rene Wojke Paskal Nerad Colin Jacobs
Party Chief Client Representative Client Representative
FNAS (Fugro Norway AS) Energinet Eltransmission Energinet Eltransmission
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ENERGINET

Mean Position Report

Table 1: Project details

. Preliminary Geotechnical Investigations for Danish Offshore Wind Farm 2030
Project Name

Lot 2

Project Number 217703

Client Energinet Eltransmission

Project Type Positioning

Project Description Geotechnical

Starfix Version v2022.1124.9 (build 0)
Table 2: Session Details

Session CPTO01-v3

Start Time 31 Oct 2023, 04:21:55+01:00

End Time 31 Oct 2023, 04:23:58+01:00

Session Length 2m 3s (115 of 120 records for CPT )

Table 3: Mean Position for CPT at CommonReferencePoint

_ ETRS89 / UTM zone 32N [ETRF2000-ITRF2014][2023.001982],...

ITRF2014 (EGM2008)
Latitude 56° 14' 25.27057" N 56° 14' 25.29015" N
Longitude 007° 19' 56.27203" E 007° 19" 56.30351" E

9.700 m Ell,, -31.892 m ISS 9.726 m Ell,, -31.467 m Ort.
Easting 396 641.067 mE (+ 0.08 m)

Northing 6234081465 m N (+ 0.14 m)

-30.988 m MSS (+ 0.19 m), -31.892 m ISS (+ 0.15 m)

Table 4: Sensor Averages

Heading 59.1°T, 60.5° G t24°

0.00° +0.00°

0.00° +0.00°

Depth (Manual) 00m Depth (DTU21) : mini IPS = 30.8 m, USBL= 31.0 m

Table 5: Mean Position to Target

CPTOO01
Position 396 643.000 m E, 6 234 080.000 m N
243 m Grid
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Energinet Eltransmission

Table 6: CPT - ETRS89 / UTM zone 32N [ETRF2000-ITRF2014][2023.001982],DTU21 MSS height [DTU21 MSS]

Position Source

CPT/Selector/InUse/Navigation Result

Records 115 of 120

Position 396 641.067 mE, 6 234 081.465 m N ,-30.988 m MSS

Heading 59.1°T, 60.5° G

)2.4;//

s

0.00°°
Rene Wojke Paskal Nerad

Party Chief Client Representative
FNAS (Fugro Norway AS) Energinet Eltransmission
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Colin Jacobs

Client Representative
Energinet Eltransmission
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