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1. PURPOSE AND SCOPE
This Technical Note presents supporting information on the digital deliverables that were issued in
parallel with the geological ground model report for the Hollandse Kust (west) Wind Farm Zone (WF2Z),
as per Contract WOZ2190153 between Rijksdienst voor Ondernemend Nederland (RVO) and Fugro
Netherlands Marine B.V., dated 1 March 2019.
Digital deliverables described in this Technical Note are supplementary to and shall be used in
conjunction with the geological ground model report.
Section 2 describes the three digital deliverables, i.e. Kingdom Suite, ArcGIS and 3D ground model
(Subsurface Viewer). Appendix A presents Kingdom Suite-specific guidance on how to relink seismic
data through Seismic Direct. Appendix B presents guidance on how to use the Subsurface Viewer
software.

2. DIGITAL DELIVERABLES

21 General

The digital deliverables that were issued in parallel with the geological ground model report are:

IHS Kingdom project with geological interpretation and separate horizon files

m  ArcGIS database including geospatial digital data associated with the ground model
3D geological ground model allowing visualisation by open-access application (SubsurfaceViewer
Reader), referred to in this document as Sub Surface Viewer (SSV) model.

The geological ground model and its digital deliverables apply to an area demarcated as Hollandse Kust
(west) Geotechnical Investigation Area on the Vicinity Map (Figure 1). This area is located within
Hollandse Kust (west) Designated Wind Farm Zone (Figure 1). In this document, the Hollandse Kust
(west) Geotechnical Investigation Area is referred to as the Hollandse Kust (west) Wind Farm Zone
(HKW WF2Z) or ‘the site’. The site excludes existing jacket platforms and the related safety zones.

The geological ground model and its digital deliverables apply to approximately 100 m below Lowest
Astronomical Tide (LAT). This depth coverage corresponds broadly with the maximum penetration depth
of the majority of geotechnical locations (i.e. approximately 60 m to 90 m below seafloor BSF).
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Figure 1 - Hollandse Kust (west) Geotechnical Investigation Area (‘Site’) or HKW WFZ.

2.2 IHS Kingdom Project

221 General
The geological ground model is based on integrated interpretation of geophysical and geotechnical data
(Fugro, 2020e). The interpretation was done in IHS Kingdom Suite software (version 2016.1).
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Seismic reflection data (e.g. 2D UHR multichannel seismic, 2D UHR single channel seismic and sub-
bottom profiler data) were loaded in the Kingdom Suite Project via Seismic Direct. This functionality
uses paths between the project and specific directories (e.g. SEGY folder), which occasionally may
need re-linking. Guidance on how to re-link Seismic Direct paths is given in Appendix A.

Data & Information

The IHS Kingdom project includes the following data and information:

m  Seismic Reflection Data:
o Sub-bottom profiler (SBP) data in time domain
2D UHR single channel (SCS) seismic data, Unmigrated in depth domain
2D UHR single channel (SCS) seismic data, Migrated in depth domain
2D UHR multichannel seismic (MCS) data, Migrated in depth domain
Interval velocities (from velocity picking) for selected lines covering geotechnical locations with
borehole geophysical logging scope.
m Horizon interpretation of geological units

O 0o o d

m Interpretation of geological features
m  Gridded horizon information (in metres below Lowest Astronomical Tide (LAT)):
o Depth to base of geological units
o Geological features
o Thickness of geological units
m  Culture files, amongst others:
o Background information (e.g. HKW Investigation Area, HKW Designated Wind Farm Zone,
safety zones (buffers) on platforms, cables, pipelines, etc.)
Outlines of interpreted geological units
Contour lines of depth to base and thickness of geological units
Outline of interpreted buried channels

O o o o

Outlines of interpreted geological features

m  Geotechnical locations (e.g. vibrocores, seabed CPT, boreholes etc.), with following geotechnical
information (where applicable):
o Cone Resistance
o Sleeve Friction

Comments & Assumptions

m For detailed information on general interpretation and data processing methodology, refer to
Plates 2-1 to 2-2, titled ‘Study Approach’ in report P904711/06 (Geological Ground Model) (Fugro,
2020e)

m  The horizon interpretation within the HKW WFZ is the interpretation of the geological ground model
phase (Fugro, 2020e), which took into account the acquired geotechnical data and the insights
gained during integrated interpretation.

m  The horizon interpretation included in the IHS Kingdom project extends beyond the HKW WFZ. The
interpretation outside the HKW WFZ is the initial interpretation of the geophysical investigation data
(Fugro, 2019) and was not updated in the geological ground model phase (Fugro, 2020e).
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2.31

2.3.2

m  SEGQGY files are included within the IHS Kingdom project folder structure. These include interval
velocity and RMS velocity SEGYs, which are not loaded in the actual project. For more details on
velocity SEGYs and time-depth conversion refer to the Geophysical Results Report (Fugro, 2019).

ArcGIS database

General

The ArcGIS deliverable comprises results of the integrated interpretation of the geological ground model
development phase. To avoid duplication, interpretation results from the seperate 2019 geophysical
survey (Fugro, 2019) are not included in the current GIS deliverable.

The ArcGIS database is a repository of geospatial data derived from integrated data interpretation (i.e.
from IHS Kingdom Suite) and task performed with ArcGIS (e.g. contouring). ArcGIS version 10.6/10.8
was used for the compiling ArcGIS deliverables and charts presented in the geological ground model
report (Fugro, 2020e). ArcGIS deliverables comprise the following:

m  Geodatabase comprising Raster files (i.e. grids)

m Geodatabase comprising Vector features (e.g. Contours, outlines of geological features,
geotechnical investigation points)

m Folder with layer files, containing symbology as per Geological Ground Model Report (Fugro, 2020a)

m  Mxd files (ArcGIS version 10.2/10.6) with all raster’s and features included

m Folder with XML files containing metadata per feature

Data & Information

The ArcGIS Vector geodatabase follows the Seabed Survey Data Model (SSDM) format, whereby
features are classified into the following groups:

m  Environmental Samples
o Geotechnical Locations
m  Shallow Intermediate Geology
Depth to Base of Unit contour lines in m LAT for each Geological Unit [polylines]
Thickness of Unit contour lines in m for each Geological Unit [polylines]
Outlines of peat / organic clay level 1, 2B, 2 and 3 [polygon] (Level 2A represented as [points])
Outlines of gravelly layers / boulders [polygons]
Outlines of identified buried/internal channels [polygons]

o o o o o d

Outlines representing areas where the Units are present and absent [polygons]
m  Survey Measurements

o 2D UHR MCS tracklines [polylines]

o Buoyant Waterway markers [points]

o Chart index map [polygons]
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2.41

The ArcGIS Raster geodatabase contains the following gridded data:

Bathymetry

Seafloor gradient

Depth to Base in metres below LAT for each Geological Unit

Thickness in metres of each Geological Unit

Depth to top of peat / organic clay levels 1, 2A, 2B, 2C and 3 in metres below LAT

Depth to top of gravelly layers / boulders in metres below LAT

Comments & Assumptions

m Interpretation results from the 2019 geophysical survey (i.e. magnetometer contacts, sidescan sonar
(SSS) contacts etc.) can be found in the GIS deliverables of that earlier data acquisition phase.
Details and description of interpretations results that can be found in the Geophysical Results Report
(Fugro, 2019)

m  Well locations as presented on the charts of the geological ground model reports originate from the
Netherlands Oil and Gas website (https://nlog.nl/en).

m  Outlines of the Hollandse Kust (west) Designated Windfarm Zone and the Geotechnical
Investigation area can be found on the Netherlands Enterprise Agency website

(https://offshorewind.rvo.nl/generalw).
m Information on the SSDM datamodel format can be found on the IOGP website
(https://lwww.iogp.org/Geomatics/), including information on data dictionary, its feature classes and

attribute descriptions.

3D ground model (Subsurface Viewer)

General

The 3D ground model provides an interactive visualization of the ground model and a high-level
summary of key findings of the investigation and interpretation phased associated with HKW WFZ
project and aims to guide the end-user in the complex 3D geological/geotechnical setting.

The 3D ground model is based on results of the integrated interpretation of geophysical and
geotechnical data (Fugro, 2020e; see sections 2.2 and 2.3) and is compiled in the SSV file (*.svp).
Geodatabases and grid conversions, were performed with IHS Kingdom Suite software (version 2016.1)
and ArcGIS version 10.6/10.8. Conversion of CPT ASCII files were scripted with Excel and Python.

The 3D ground model data, readable with the SubsurfaceViewer and it contains the following objects:

m 8 cross sections through the voxel model and geotechnical boreholes based on cone penetration
test (CPT) data using classification methods proposed by Robertson (2009)

m Layer objects
o CPT and borehole locations as *bid, associated with CPT data curves generated from LAS files.
o Geotechnical Investigation Area
o 2D UHR multi-channel seismic (MCS) tracklines,
O

Magnetometer targets, MBES targets and SSS targets
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Geological units (including outlines showing where geological units are present and absent)
Geological features (e.g. buried channels, peat / organic clay occurrences)
8 Soil provinces

o 0o o od

Oil and gas structures (including 500-m buffer zone), cables, pipelines
VOXEL model
o 8 voxel layers for each geological unit (A through G)

Appendix B provides guidance on how to use the SSV software

Data

Vi.

Depth to base grids of Unit A to F (xyz-format) as per geological ground model phase (Fugro, 2020e)
were used as primary input for defining the voxel layers:

a. Depth to base grids were merged, where relevant, to achieve full coverage of surfaces across
HKW WFZ (i.e. consistent surfaces without unnecessary data gaps);

b. Cell dimension of each grid is 25 m by 25 m;

Voxel model (subdivided by Unit);
Shapefiles

a. Geological unit outlines (present/absent), geological features as per geological ground model
report and accompanying GIS deliverables (Fugro, 2020e);

b. 2D UHR multi-channel seismic (MCS) tracklines, magnetometer targets, MBES targets and
SSS targets as per geophysical results report and accompanying GIS deliverables
(Fugro, 2019)

c. Oil and gas structures (including 500-m buffer zone), cables, pipelines derived from NLOG
website (see Section 2.2.3; https://nlog.nl/en);

d. Geotechnical Investigation area derived from Netherlands Enterprise Agency website (See
Section 2.2.3; https://offshorewind.rvo.nl/generalw);
CPT data from ASCII files (Fugro, 2020a; 2020b; 2020c¢; 2020d) were converted into LAS file format
for importing into SubsurfaceViewer using Excel and Python;

CPT interpreted data using classification methods proposed by Robertson (2009);
Borehole descriptions based on Fugro (2020a; 2020c; 2020d).

Comments & Assumptions

SSV file (*.svp) is an archive comparable to a zip file, in which all data included in the 3D model are
stored. This file can be opened with zip-file manager software (e.g. 7-zip) and the data can be
extracted from there;

The base of the 3D model was defined at 105 m below LAT;

The 3D voxel model was created by using the depth to base rasters as a starting point. These
various rasters serve as the top, as well as bottom of the voxels. A voxel has the same cell size as
the rasters that were used (25 m by 25 m). The voxels were created by extracting the z-value from
the raster on top (i.e. Depth to base unit A) and the z-value from the underlying raster (i.e. Depth to
base unit B). An extrusion is then done by connecting the (top) left corner of the A cell to the (bottom)
right corner of the B cell and filling this space with a 3D volume. A voxel will then be allocated with
classification of the bottom unit, in this example unit B. To extract this information for the voxels of
unit A, the top unit, the bathymetry raster was used as upper surface. All voxels that extend beyond
the base of the 3D model are cut off at 105 m below LAT;
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m  Soil Provinces are provided in the subsurface viewer model as polygons. The identified soil
provinces are further described in report P904711/07 (Geotechnical Parameters) (Fugro, 2020f). As
such the soil provinces contained in the SSV model shall be used in conjunction with this report
(Fugro, 2020f);

m Default cross sections are provided in the 3D model which have the same orientation and reference
(e.g. cross section 1, cross section 2, etc.) as those presented in report P904711/06 (Geological
Ground Model) (Fugro, 2020e);

m The geological features peat / organic clay levels are included as outlines where these specific
features occur (i.e. polygons). An exception is peat / organic level 2A, for which representation of
this peat / organic clay level by outlines was deemed not suitable, due to its limited lateral extent.
Peat / organic clay level 2a is represented as points which is consisted with the geological features
charts in report P904711/06 (Geological Ground Model) (Fugro, 2020e);

CPT data at 126 locations (including TenneT locations for Apha and Beta substation locations);

m  Downhole CPT data was appended to the seabed CPT, where applicable. The coordinates and
water depth presented in the LAS files and the SSV model corresponds to the seabed CPT.
Seabed CPT is presented for the sections where seabed CPT and downhole CPT data overlaps;

m Strata descriptions presented in the graphical logs, are based on CPT data using classification
methods proposed by Robertson (2009). The classification methods allow for a standardized and
uniform approach of CPT data interpretation and are based on relationships between Normalized
Cone Resistance (Qn) versus Normalized Friction Ratio (Fr) and Qi versus Pore Pressure Ration
(Ba);

m Data gaps from downhole CPT data is shown as ‘Empty’ and displayed transparent in the graphical
logs. Data gaps in downhole CPT data occurs due to the acquisition process.;

m  Colour scheme of the graphical logs (refer to Table 2) are associated to Robertson classification
(2009);

m Principal soil type and relative density or undrained shear strength (e.g. dense to very dense SAND)
from borehole descriptions were extracted from the geotechnical logs (Fugro, 2020a; 2020c; 2020d)
to create the ‘Boreholes’ layer in the SSV model;
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4, USE OF THIS TECHNICAL NOTE

This technical note was prepared according to a project specification determined by the client.

Fugro understands that the presented information will be used for the purpose described above. That
purpose was a significant factor in determining the scope and level of the services. If the purpose for
which the presented information is used or the client’s proposed development or activity changes, this
Technical Note may no longer be valid.

Document distribution is restricted to project participants approved by the client.

This document has 22 pages (including appendices), the definitive versions of which are held in Fugro’s
information system.

Document Check and Review: M. Klein

Fugro Project Lead: P. de Graaf
Senior Project Engineer

Fugro Netherlands Marine B.V. www.fugro.com, @ +31 70 3111 444, Trade Register No. 27114149 / VAT No. 005621409B07
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A. KINGDOM SUITE - SEISMIC DIRECT RE-LINKING OF DATA

A.1 Introduction

This appendix serves as an aid to reconnect IHS Kingdom projects created utilising SeismicDirect.

Projects created with use of SeismicDirect rely on links to specific folders in the project structure which

are lost upon physically copying the project to a different network location. In addition when a project on

an external HDD is plugged in a different computer the assigned drive letter may be different than when

first created, resulting in the need for re-linking a few folders.

You know when you need to re-link the folders when you get the following message upon attempting to

open a seismic section:

-

Cannot Find Seismic Data

If the location of the applcation files has changed, browse to the new location,

Locationin database: F:\Kingdom\GEDG1_Gemman Cluster\SeismécDirect

The seismic data or SesmicDiract application files for this data have besn moved or delsted.

Browse

S

Browsing to the correct folder location does have the desired effect; relinking should be done within

SeismicDirect (i.e. click on ‘OK’).

A.2 Re-linking folders

The following folders will need to be reconnected:

m  SeismicDirect application files;
m  SeismicDirect log files;
m Folders containing the segy files.

The following step-by-step guide will allow you to relink these folders and have the Kingdom Project

working as intended within a couple of minutes.
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Step 1 — Open SeismicDirect from within the Kingdom Project
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2 L3 diric I¥stie Bnadyas b
Eximct vl
o | | Honcone i
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i ImpertWigdd Coordrutm L =
L Sureeys Inipart SEG Y
] Wudl Suby B t ¥ ciy
7] Wil
( SeiomicDirect >
\—/
i

On menu bar: Surveys >>SeismicDirect)

Step 2 — Re-link ‘application’ and ‘Log’ folders and ‘segy’ folder:

-l"uann

The initial screen in seismic direct shows the paths to the ‘application’ and ‘log’ folders. When project is

not correctly linked they have a red outline:

B wisleaae te SetimieDinect ﬂ-

To ver SemmacDirect you must cpacify the locatiors far both the application and log files. These locations
mus e accessible to all users of Sesmiclirect. F these locations are not specified, the apphicetion wll close:

If thi lecation of tha shared flkis or SEG Y directorkis | on 3 ratwors use the Tl reteeprk path:
Ywompname! directory

Fequired shared files

Apphicabion [H:'.hlngdurn'uGEDS\l_Gennm ClustenSeismicDinect || - Browse..

Log | Hiingdorm\ GEOEL_German ClusterSeismicDirect | Browese..

Directones containing SEG ¥ files

HeKingdom' GEOEL German Clustert PotableSeismiciirectF iles PortableSeqyFilles Add

Liranme o ahceat gething ctacted

Cancal Hilp
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Browse to the correct folder locations. They should be in the Kingdom Project structure. Normally you
can link to the SeismicDirect folder in that specific structure.

* Wieloome io SeivmicDinect “

To use Seeniclied you must specify the locations far both the app bcation snd log files. These loc ations
rrurt ba sezannible 12 all users o SeiwenicDiract. Hthae lecmtiora are mot specified, the application will cless.

[F thee locartioen of the shaned Fikes or SEG Y drectones is ona nebwork, use the Toll meteork patho
oo mpnamadinecthony

Firquined shared files

fpphcabon A KingdomyGEDE]_German ClusterySesmiclirect Browses.

Log WhKingdom'GEDE]_German Cluster\SesmicDirect Browse
Dureetorss containing 366 Y Nles

HKingdoenGEDE] Germnan Clucber’, P oatabbeSmsnsc Direct Rleo Portab e%egyF e Audd

Do rot show again Ok Cancel Help

Also link to the correct directory containing the segy files

Step 3 — Update settings in SeismicDirect

Next, click on the settings wheel in the lower right hand corner of the main SeismicDirect window:

# SensmicDirect [ =)

Prepare Validate

Attach
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W Cattings
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Folders SEG Y Directories Bdensions 5EG Y Links  Templabes

[ESEE

Location

Backup Restore Pove

Loge

Location Vi\Kingdom\ GEDGL_German Cluster,SeismicDirect

Move

Backup

Ok

F the location of the shared files is on a network, use the full netwark path: “\compnameidirectory
Apphication Files

VoKingdom' GEOGL_German ClusterSeismicDirect

Concel

Browse...

Browse...

Browse...

Help

The locations of the ‘application’ and ‘log’ folders are updated. Click on the ‘Set in Project’ button to save
these locations in the Kingdom Project.

Suocass

updated in the Kingdom project.

GEl Thelocation of the SsismicDirect applicetion filas hes been successfully

=

Step 3 — Scanning and updating ‘segy’ links

Go to the ‘segy links’ tab

¥ Settings = | = &2
Folders SEGY Directones Edtensions SEGY Links Templates
Selected surveys
[# | Survsy v
[¥  GE0s1

QK Cancel Help

Click on ‘Run Scan’. The next window will show all the segy file which are mis linked:
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# SEG Y File Relink - L= oIS
Specify new directones for the follogng mislinked files at the entire list, group, or individual file level.
Specify directery far all flle
Survey lame Seg ' F Stoved Location
GEMEL SEP_h4001 01 PRC.sgy  FAKingdom\GEOD61_German Cluster\PortableSeismicDirectFilesiFortables... =
GEDEL SEP_MOUL 02 PRC.agy  FhKingderm\GEOEL_German Cluster\Portables DirectFiles\Portables
GEDSL SEP_MOOL_03_PRC.sgy  Fi\Kingdom\GEDE]_Garman Cluster\ PortableSeismicDirectFiles\Partables...
GEDEL SEP_MO0ZA_01_PRCsgy FhKingdem\GEDE]_German Cluster\Portables DirectFiles\Partables
GEDEL SEP_MO0Z_PRC.sqy FiKingdom\GEDGE1_German Cluster\PortableSeismicDirectFiles\Portables...
GEDEL SEP_MO03_PRC.sgy FiKingdem\GEOE1_German Cluster\Portab DirectFiles\Portables
GEDEL SEP_MOD4 01 PRCsgy  FAKingdem\GEDE]_German Cluster\PortableSeismicDirectFiles\PortableS...
GEOEL SEP_MO05_PRC.agy FiKingdom\ GEOE]_German Cluster\Portables DirzctFiles\P
GEDEL SEP_MODEA_PRC.sgy  FAKingdem\GEOE1_German Cluster\PertableSeismicDirectFilesiPortables...
GEQEL SEP_MOD7_PRC.sgy FiRingdom'\ GEOE]_German ClustertPortal Directhiles\Portables
GEDEL SEP_MIDEA_PRC.sgy Fi\Kingdem\GEDG]_German Cluster\PortableSeismicDirectFiles\PortableS...
GEDEL SBP_MO0S_PRC.sgy FiKingdem\GEOG]_German Cluster' Portal DirectFiles)P
GEDEL SEP_MO10_PRC.sgy F\Kingdem\GEDE1_Gerrnan ClusterPortableSeismicDirectFiles\PortableS...
GEDEL SEP_MO11 01 PRCsgy  FiKingdom\GEOG]_Germaon ClustertPortableSeismicDirectFiles\PortableS...
GEDEL SEP_MEIL1_PRC.sgy Fi\Kingdem\GEDE]_German Cluster\PortableSeismicDirectFiles\PortableS... e |-
Save Close Help

-l"uann

Click on browse and select the correct folder containing the segy files. The program will assess

correctness of the new links. This may take a couple of minutes.

You will get the following message, indicating that all segy’s are successfully relinked

9 SEG ¥ File Relink E e e PO
Specify new directories for the follewing mislinked files at the entire list, group, or individual file level.

Specify directory for all files Er

Survey Name Seg ¥ File name Stored Location

All files were successfully refinked

Chose Heip

Click on ‘Close’ and exit Seismic Direct.

In the Kingdom Suiite project environment you should now be able to open a seismic line.
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APPENDIX B - SUBSURFACE VIEWER: HOW TO...

B. 3D MODEL - SUBSURFACEVIEWER

B.1 General

-l-'unnn

The 3D model can be loaded by clicking File > Open project and selecting the *.SVP file (Figure 2).

= SubsurfaceViewer (I [ <= Open project %
File Tools Windows Help |- Look in: TaEE v 2eeme
P CEEIEEEE i‘}d - RVO_HKW_SubsurfaceViewer.SVP)
Last opened prajwcts >
. Recent ltems
i@ Loadsections
Save sections as V
Deskt
Mew project R
A:
Documents
|E| Exit File name: RVO_HKW_SubsurfaceViewer SVP
Program settings Files oftype: | MODEL-FILE * SVP ~ Cancel

Figure 2 — Steps to open a project: File > Open project > Select the *.SVP file

The model is displayed in three views (Figure 3): 1) Top view at the top left of the window, 2) 3D view
at the top right of the window and a cross-section view at the bottom of the window. Zooming can be
done by clicking the magnifier buttons or using the mouse wheel. The model can be horizontally or
vertically displaced by holding the left click button and moving the mouse; in the 3D view this will rotate
the model, where the pivot point is located at the location where the user clicked.

File Tools Windows Help |- ~ [ ] Textures | Legend

557,605.96 Y: 5,851,355.80

¥

Objects  Settings :E&Epﬁ"@(:ﬂ?i 0w+ :0019515 Sefiings ER@HeAN ve@ i lLH
B Sections & /& Sections

BB Maps +#% Maps

+- B Surfaces +B: Borehole-logs

¥ Layers - B surfaces

i~ Faults 8§ Layers

Ft M VOXEL models - Faults

+-f§ VOXEL models

i~ Faults
-8 VOXEL models

-50.00—4

-75.00—

-100.00—

ross section 2 >

Objects  Seftings :E&@i«sﬁ"@\l Bl|# e - Bl v|m
I
+4E sections S
+ 18 Maps B
- BH Surfaces -25.00—| {—25.00
-89 Layers

[—50.00

—T75.00

(—100.00

Figure 3 — Top left: top view of model. Top right: 3D view of model.
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-l-'unnn

Maps, cross sections and the voxel model can be turn off or on by ticking the boxes. All objects can be

hidden or showed by right clicking ‘Sections’, ‘Maps’ or ‘VOXEL models’ and selecting ‘Hide all objects’

or ‘Show all objects’ (Figure 4).

T
T EE
[CEEE

PArERilIet A

TEe®::s

Figure 4 — Selecting objects for data visualization

With the info bottom boreholes and CPTs are selected and displayed in the borehole-log window.

File Tools Windows Help |-

bt l:‘ Textures

Legend

<= Borehole-log window

Objects  Settings

7

— &2 Sections

9999173339

M

9999999999999 993

Cross section 1

Cross section 2

Cross section 3

Cross section 4

Cross section 5

Cross section 6

Cross section 7

Cross section 8

aps

CPTs

Boreholes

Oil and Gas Structures

0il and Gas Structures 500m
Geotechnical Investigation Ar
Cables

Pipelines

MCS tracklines
Magnetometer targets
Magnetometer linear targets
MBES targets

555 targets

535 linear targets

Buried Channel Base of Unit
Buried Channel Base of Unit
Buried Channel in Unit G H3(
Buried Channel Internal Unit

>

A
e

ERES

LLeaw|ile 1w

v

552 695.25Y:5,842916.33 Borehole:HKW021

Objects  Settings

= E%me-\ugs

=B Normal borehole-logs

“-7H: Syn. borenole-logs

d—ﬁ FE3 B P rkwoz
007

0.04 /]

U.EEJ’

3.82

4.56

7.88

9.62

13.58

142

14.66

14.82

17.92

181

18.78 4

18.92

18.32
19.56 )
19.94 4
2021 ¢

20.37
22.581{
2268

Figure 5 — Selection of boreholes and CPT locations with the info button for visualization in the borehole-

log window
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APPENDIX B - SUBSURFACE VIEWER: HOW TO...

B.2

B.3

Cross sections

To create a new cross section, click the cross section icon in the top view, then left click the start point
of your cross section and add sections by single left clicking at the desired coordinate. To end the cross
section double left click at the end coordinate (Figure 6). The cross section will be displayed in the cross-
section viewer (bottom view). To link the cross section to the 3D view, right click the cross section name
in the cross-section viewer, and select ‘link to 3D view’.

o [ rwames | Lagens
JERBLEPEeERi In.l» L] osnn semen
o 4. [y —

Click

Double click <
Click

i B B T o e e T e e e [

(end cross section)

»

JERENPR+H 1|k - CHm [

Figure 6 — Create a new cross section

Borehole logs and CPT data

The graphical logs of the CPTs and sampling locations are filled using the information compiled in a
*.blg file. The colour convention for the graphical logs is summarized in Table 2.

The LAS files contains the parameters shown in Table 1. These parameters can by plotted in the
borehole-log view or cross sections, by right-clicking the cross section name or the borehole name, then
clicking Settings>Settings borehole>Logs and typing the desired parameter in the text box after
‘Measurement’ (see Figure 7). Note that the parameter should be exactly the same as the LAS column
headers; use consistently the upper and lower case of the parameters in Table 1. A maximum of 7
parameters can be plotted simultaneously (Figure 7). The headers of the parameters cannot be
presented in the viewer due to software limitations. The user can choose a colour convention for the
parameters. The predefine cross sections shows cone resistance (qc) as black, sleeve friction (Fs) as
red and pore pressure (u2) as blue.

The relative depth, absolute depth, layers depth and descriptions can be activated in the borehole-log
settings of the cross section viewer (Figure 7) or the borehole-log window (Figure 8).
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Parameter Unit Description
Depth [m] Depth below seafloor
Time [s] Logging time
qc [MPa] Cone resistance
fs [MPa] Sleeve friction
Fr [-] Friction ratio
u2 [kPa] Pore pressure
Qnet [MPa] Net cone resistance
qt [MPa] Total cone resistance
Bq [-] Pore pressure ratio
Qt [ Normalised cone resistance
Fr_norm [-] Normalised friction ratio
Ic [-] Soil behaviour type index
Isbt [] Soil behaviour type index
Robertson_Qt [-] Robertson_Qt: Robertson (2009) Qtn classification
Robertson Bg [-] Robertson Bqg: Robertson (2009) Bq classification

Table 1. parameters provided in the LAS files and loaded in the SSV model

Colour

Robertson Class

Short description

Sensitive, fine grained

Organic soils

Clay

Silt mixtures

Sand mixtures

Sand

Gravelly sand

0 N | 0|~ (W N (-

very stiff sand to clayey sand

9

very stiff, fine grained

Table 2. Robertson classification and colour convention

Objects Samngs

JERGXPPeEjI|[#es - CHw v/m

Cross section layout

*

I: Show depth of layers: l: Show descripion of kayer

[ ] Absolute gepm

| lo;:l\

[+#] metattve aeptn

Corifirm

Thickness of log (»0...10000) 200.0 Diameter offog in 30 200.0
1. Blg column or parameter name | Bodenart L |_ Texdures

Z Blg column or parameter name e I_ Teatures

3 Big column or parameler name il |:Te!|u|n.w.

4_BIg column oF parameles namea ~ |— Teatures

Font size of descriphons 12 |_ Shaw all text

Geaphysical-Log Sefings

oK Cancel

=cton 1 Setlings borenale [ [+] snow2n10gs  [+#] snow 30 10gs
! Save sechion as 30 SHP-fle . -
I Crosd [v] Backaround image 00 Layhhole-dop setings
I Cross —
; E:z:! Sattings Coeralated layers [+*] Palygons Lines Zl Send to front
I Cross Mela data % - i
i S Calculated tayers [ |Poivgons  [w] Lines
8 Surtaces —
 Layers [ Juines atintection poimt || Hang sticks on DT
# Faults
VOXEL madeis 0K Candirm
“& Borehole-log settings X

Columawidih 2000 [] norizontal seate W] versicat scate |0
1. Measurement:  qc New column [I| Sealing
2 Measuramant . |t Mew column |I| Sealing
1 Measurement; u2 Newcolmn  [CH_] Scaling
4 Measurement: Qnet [] Mew camma Sealing
5 Measurament. Bg Mew column B | Scaling
B Measurement :  sbi .Nen.- colurne T‘ Sealing
7 Measurement [7' Mew column |I| Scaling

Figure 7 — Steps to select the CPT curves in cross section window
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Figure 8 — Steps to select the CPT curves in borehole-log window

B.3.1 3D view

Soil description information of geotechnical sampling boreholes and Robertson classification of CPT
data is graphically shown in the 3D view while the maps ‘Boreholes’ and/or ‘CPTs’ (Figure 9) are
activated. The main soil type or relative density and undrained shear strength can be visualized for the
downhole sampling locations (Figure 9).

The geographical log diameter is predefined as 200 m to each location to have a better visualization.
This can be changed by right clicking ‘CPTs’ or ‘Boreholes’>Settings>Borehole-log settings>Diameter
of log in 3D (Figure 10). The downhole CPTs performed for the Alpha and Beta TenneT platforms are
in close proximity, hence the 3D cylinders overlap (Figure 10).

Figure 9 — Soil description information of geotechnical sampling boreholes in 3D window
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~|[ | vestures | Legana

-+ iR Seddions
I Maps
M| CPTs
| Doreholes
| & Borenole-logs
BB Surfaces
T Layors
% Faults
-+l vorEL modeis

V———

e '_' -I_-I - s '—-_

|

]
L
fi

1k
i
:

FLS

Liiial
[

i oviects semngs JER@HsAN ~$6 i 1L B vmo
v

Selfings of borehcle map

seffings | 4 |

ll Thickness oflag (=0 10000} 00 I Diametis ollog in 30 200 0|

1. By column or parameter name | Bodenar > _|Tem.|rzs

|
f| 2 815 column or paramater name v [ remres

w [ |Temres

. Hig column or paramater name | [ | Testures

[ ] show il test

[s#] s sascription ot 13yee

3. Blg column or parameter nams

M Fontsize of descriptions 12

| [v] snow depth af iapers
[+ Reistve depm [+ 4Bsaite oot

Confinm Logs

Figure 10 — CPTs and in 3D view

B.3.2 Borehole-log window

In the top view, boreholes and CPTs can be selected with the info button as explained in section B.1.
The selected locations will be displayed at the left of the window.

m For CPT data, the Robertson classification, depth of layers and CPT data can be displayed by right
clicking the location name>settings>Logs (Figure 11);

m For borehole data, the soil type (Bodenart),

descriptions (Lagerung/Konsistenz) can be displayed (Figure 11)
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Figure 12 — Soil description information of geotechnical sampling boreholes in Borehole-log window
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