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Services Warranty 

Hydrofix Limited (“Hydrofix”) have prepared this report with all reasonable skill and care, as would be 

expected of an experienced reputable company, within the terms and conditions of the contract between 

Hydrofix and the Client.  The findings of this report are based on the interpretation of data which is a matter 

of opinion and upon which professionals may differ.  Any reliance upon the Report is subject to the Contract 

terms and conditions. 

This Report is confidential between the Client and Hydrofix.  Hydrofix shall not be liable for any use of the 

Report for any purpose other than that for which it was originally prepared.  Hydrofix accepts no 

responsibility whatsoever to third parties to whom this report, or any part thereof, is made known.   Any such 

party relies upon the Report at their own risk.   
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1 INTRODUCTION 

This report presents an overview of the mobilisation, operation and results of the hydrographic survey 

equipment installed on the survey vessel Green Quest. 

In March 2022, Hydrofix Limited (Hydrofix) were commissioned by Green Marine to complete a Multi-Beam 

Echo Sounding (MBES) survey and sediment grab positioning over the proposed export cable route for the 

Green Volt floating offshore windfarm project. Hydrofix were contracted to supply a surveyor and equipment 

to complete the MBES survey  and vessel positioning for the grab samples / drop camera survey onboard the 

survey vessel Green Marine.  

The survey was completed across two cable corridor routes situated close to Peterhead, extending from the 

5m contour out to the 12nm limit.  The inshore limit was subsequently updated to be 1° 40’ E following 

agreement with the local fisheries.  The vessel was mobilised on the 30th March and MBES data was collected 

on 31st March. The vessel waited on weather on 1st April before grab samples and drop camera operations 

were conducted on 2nd April. The vessel demobilised on 3rd April.  

2 VESSEL 

Hydrofix mobilised a MCA category 2 coded workboat for this campaign.  “MV Green Quest” operated from 

Peterhead Harbour, is a 18m CTV, with a 60mile operating limit.  Selected and chartered by Green Marine, 

the vessel offers a fast transit speed, of over 22 knots, and the shallow draft provided an ideal platform for 

survey at this site.  The vessel operated on a nominal 12-hour quayside to quayside working basis from her 

home port. As well as hydrographic surveys the Green Quest also conducted the sediment grabs. 

Vessel Particulars 

Name Green Quest 

Length 18m 

Beam 6.4m 

Draft 1.5m 

Propulsion 
Twin 1300kw Caterpillar diesel with 
fixed pitch propellers 

MCA Category II (60 miles from safe haven) 
  

Table 1 – Vessel particulars Figure 1 – Green Quest 

 

A vessel specification is provided in Appendix A. 
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3 SURVEY EQUIPMENT 

3.1 Equipment List 

The following equipment was mobilised aboard the Green Quest: 

 Hydrofix NaviSTAK compact modular survey system comprising: 

 Positioning – “Applanix” WaveMaster GPS with real-time SBAS corrections and PPK post 

processing; 

 Positioning – Trimble SPS855 RTK GNSS with real-time SBAS corrections; 

 Multibeam Echo Sounder – “Norbit” 0.9⁰x0.9⁰ @ 400kHz (0.5⁰x0.5⁰ @ 700kHz), 512 beam 

system, with integrated INS and sound velocity correction; 

 SVS – AML Mini SVS; 

 Inertial Navigation System (INS) (Motion Reference) – “Applanix” WaveMaster INS; 

 Navigational Software – QPS Qinsy; 

 Sound Velocity – Valeport Swift SVP. 

Technical specifications for the key equipment are presented in Appendix A 

3.2 Equipment Locations 

 

Figure 2 – Position of equipment on Survey Vessel 

Vessel 

Moonpool 



 

3 | Page   Document No. H22023-REP-001  
HYD-TMP-306(r1)   Uncontrol led in hard copy    Revision 0 

 

Figure 3 - Position of GNSS antennas and iWBMS  
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4 MOBILISATION 

4.1 OFFSETS 

4.1.1 Qinsy 

NavAQ 
X 

(Starboard) 

Y 

(Forward) 
Z  

(Up) 

POS MV 0.000 0.000 0.000 

Norbit iWBMS 0.000 0.000 0.000 

Trimble SPS855 (Position Check) -0.600 0.122 7.289 

Table 2 – Qinsy offsets 

4.1.2 Norbit iWBMS 

iWBMS (POS MV) +Fwd +Stbd +Down 

WBMS Ref. Point to IMU Ref. Point 0.248 0.000 0.079 

Measure Point to Antenna Bottom -0.100 -0.990 -7.080 

Primary to Secondary Antenna Baseline Vector -0.058 1.955 -0.069 

IMU Mounting Angles 90.00° 0.00° -90.00° 

Table 3 – iWBMS POS MV offsets 

4.2 SURVEY CONTROL 

4.2.1 Project Geodesy 

The following geodetic projection parameters were used: 

Geodetic Datum Parameters 

Geodetic Datum WGS84 

Spheroid GRS 1980 

Semi-Major Axis (m) 6378137.000 

Semi-Minor Axis (m) 6356752.314 

Inv. Flattening 1/298.25722210103 

Eccentricity2 0.0066943800229 

Projection Parameters 

Projection Name Universal Transverse Mercator Zone 30 North 

Units Metres 

Longitude of Central Meridian 003° 00.0000’ W 

Latitude of Origin 000° 00.0000’ N 

False Easting 500,000.00 

False Northing 0.00 



 

5 | Page   Document No. H22023-REP-001  
HYD-TMP-306(r1)   Uncontrol led in hard copy    Revision 0 

Scale Factor at Central Meridian 0.99960 

Vertical Datum 

Vertical Reference Vertical Reference 

Units Metres 

 Table 4 – Geodetic reference system 

4.2.2 UKHO VORF 

For this project, the UKHO Vertical Offshore Reference Frame (VORF) model was used both online in the 

acquisition software and in the processing software, to apply a Datum separation to the accurate heights 

from the GNSS and reduce levels to Lowest Astronomical tide (LAT).  The separation between the Ellipsoidal 

height and LAT at Western end of the data collected is 46.79 metres and on the Eastern end of the collected 

data is 46.59 metres.  

 

Figure 4 – UKHO VORF model for survey site (Black line represents collected data extents) 

4.2.3 Time Reference 

All data received by the Qinsy software is be referenced to Coordinated Universal Time (UTC+0).  A timing 

pulse and ZDA message from the primary GNSS is used to synchronise all sensors to a common time signal. 

4.2.4 Sign Convention 

The convention for vessel reference frame follows the standard form as described in Table 5 
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Convention Direction 

Vessel Heading From Vessel Forward: Positive Clockwise 

Pitch Bow UP = Positive 

Roll Port UP = Positive 

Table 5 – Sign Convent 

4.3 ALONGSIDE VERIFICATIONS AND CALIBRATIONS 

4.3.1 GNSS Verifications 

Introduction 

Primary GNSS system for verifications was the Trimble SPS855, which was verified against a known 

benchmark.  This system was then used to verify the POS MV GNSS installed aboard the vessel.  

 

Figure 5 – Trimble G855 GNSS verification Scatterplot 

POS MV  

With both systems utilising SBAS corrections, a dynamic verification was carried out between the two GNSS 

systems and the results was within anticipated limits. 
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Figure 6 – Dynamic positional verification - POS MV vs Trimble SPS855 at CoG (Utilising SBAS) 

4.4 Dynamic Verifications and Calibrations 

4.4.1 GNSS Azimuth Measurement Subsystem (GAMS) Calibration 

To confirm the measured baseline between the Applanix POS MV WaveMaster IMU and GNSS antennae, a 

GNSS Azimuth Measurement Subsystem (GAMS) calibration was completed in accordance with the 

manufacturer’s procedure.  

The GAMS calibration was carried out on the 30/03/2022 outside Peterhead harbour, and the results were: 

Measurement Value 

X (Fore/Aft) -0.058 

Y (Port/Stb) 1.955 

Z (Vertical) -0.069 

Table 6 – GAMS calibration results 

4.4.2 Multibeam Echo Sounder Calibration 

During the mobilisation, the echo sounder underwent an industry standard Patch over a seabed feature on 

the southern route on the 02/04/2022. This involved running the following set of lines over an object with a 

distinct relief: 
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Figure 7 – Multibeam calibration line set 

The multibeam echo sounder was mounted in a moonpool in the centre of the vessel behind the wheelhouse.  

The iWBMS has an integrated Applanix POS MV WaveMaster within the transducer head, which gives it 

robust repeatability and data quality due to tight coupling with motion sensor and RTK GPS. The calibration 

results are presented in the table below. 

Angle Value 

Roll -0.03 

Pitch -0.053 

Heading 0.674 

Table 7 – Multibeam calibration results 

 

Figure 8 – Multibeam calibration data with results applied 
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Roll Profile (with calibration results applied) 

 

Pitch Profile (with calibration results applied) 

 

Heading Profile (with calibration results applied) 

 

Figure 9 – Post MBES calibration profiles 
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5 OPERATIONAL SUMMARY 

5.1 Summary of Events 

 

Date Activity 

29 March 2022 
Project preparation and 
travel to site 

30 March 2022 
Travel to site & vessel 
mobilisation 

31 March 2022 MBES survey operations 

1 April 2022 Standby on Weather 

2 April 2022 
Grab sampling / camera 
drop operations 

3 April 2022 
Vessel demobilisation & 
travel to office 

Table 8 – Summary of Operations 

5.2 Operational Limit 

No MBES data acquisition was conducted West of latitude 1.40 0 W due to fishing activity at the clients 

request. This also reduced the number of sediment grabs conducted in the area. Five camera drops were 

conducted over the site before the light failed preventing further camera drops.  

The location of the two routes is shown in the Figure 10 and coverage in Figure 11.  

 
Figure 10 – Northern and Southern routes 
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Figure 11 – MBES coverage vs survey route (Grey line) 

6 DATA PROCESSING 

The POS MV data was recorded during the survey and post processed with POSPac, to provide centimetric 

positional accuracy, far exceeding expected specifications of the survey.  

 

Figure 12 - Processed positional accuracy (m) 
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Figure 13 – PPK North, East & Down position error RMS (m) 

The PPK position data were applied to the bathymetric data in order to provide centimetric positional 

accuracy.  Reduction of the seabed soundings to Lowest Astronomical Tides (LAT) was completed using the 

UK Hydrographic Office (UKHO) VORF model to adjust from ellipsoidal height to LAT. 

A final multibeam bathymetry dataset was produced using the following workflow: 

 Apply calibration and SBET to Qinsy databases and export FAU files;  

 Create a new processing project in BeamworX AutoClean software and import the FAU files 

which contain all multibeam and peripheral data including disabled online soundings; 

 Inspect and edit motion data, heading, latency and sound velocity; 

 Inspect data visually and apply a spline filter (medium strength) to remove large data spikes; 

 Check remaining data visually for horizontal and vertical positioning quality, ensuring there 

is good correlation between features on overlapping lines of data; 

 Clean the remaining data for water column noise and depth spikes manually; 

 Export data to a gridded format, with data points binned at 1.5m & 2.0m intervals and 

generate final deliverables. 

The choice of 2.0m and 1.5m grid outputs were selected to provide a dataset with minimal data gaps caused 

by sea conditions and the aim of achieving sensible coverage (2.0m grid) and an improved definition dataset 

(1.5m grid) although the latter experience some data gaps and artefacts of the sea conditions. No 

interpolation has been applied to the datasets.  

The statistics of the 1.5m grid dataset are provided in Figure 14 and Figure 15 
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Figure 14 – Depth distribution (1.5m Grid cells) 

 

 

Figure 15 – 95% confidence distribution (1.5m Grid cells) 
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7 RESULTS 

7.1 MBES 

7.1.1 Northern route 

Water depths range from 62.6m to 93.6m LAT. 

 

Figure 16 – Deepest and shallowest locations on the northern route (Collected data) 

 

 

Figure 17 – Profile along northern route centre line 
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7.1.2 Southern route 

Water depths range from 60.7m to 90.2m LAT. 

 

Figure 18 – Deepest and shallowest locations on the southern route (Collected data) 

 

 

Figure 19 – Profile along Southern  route centre line 

7.2 Data Deliverables 

Multibeam datasets produced: 

 1.5mBin XYZ  

 2.0mBin XYZ (Primary dataset) 
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 1.5mBin GeoTiff  

 2.0mBin GeoTiff (Primary dataset) 

 1.5mBin GeoTiff PDF Document 

 2.0mBin GeoTiff PDF Document (Primary dataset) 

 

7.3 Sediment Grabs and Camera 

The sediment grab samples and camera locations are summarised in the table below, out of the 18 proposed 

grab locations 12 were conducted. Hydrofix was provided the positioning of the grabs but were not involved 

in the sample collection and analysis. 
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Date Sample ID 

G
ra

b
  

C
am

e
ra

 Provided Sample 
Coordinates 

Sample Collection 
Coordinates 

Sample Collection Coordinates 
WGS84 

Difference 

Easting Northing Easting Northing Latitude (N) Longitude (W) 
Δ 

Easting 
Δ 

Northing 

N/A St Fergus South 1   572186.77 6376994.63     N/A N/A 

N/A St Fergus South 2   574614.99 6377890.34     N/A N/A 

N/A St Fergus South 3   577018.64 6378385.61     N/A N/A 

02/04/2022 St Fergus South 4 ✓  579585.07 6378752.27 579599.1 6378777.3 57 35.6689242 01 40.2089574 14.03 25.03 

02/04/2022 St Fergus South 5 ✓  582149.46 6379305.62 582155.9 6379296.5 57 32.9212538 01 37.6362982 6.44 -9.12 

02/04/2022 St Fergus South 6 ✓  584509.03 6380248.02 584519.3 6380212.7 57 33.3887800 01 35.2486242 10.27 -35.32 

02/04/2022 St Fergus South 7 ✓ ✓ 586529.40 6381561.34 586519.2 6381541.4 57 34.0819808 01 33.2155714 -10.20 -19.94 

02/04/2022 St Fergus South 8 ✓ ✓ 588911.77 6382652.46 588918.3 6382640.3 57 34.6461150 01 30.7858884 6.53 -12.16 

02/04/2022 St Fergus South 9A ✓  591287.92 6383764.30 591283.3 6383770.2 57035.2265786 01 28.3884717 -4.62 5.90 

02/04/2022 St Fergus South 9B ✓ ✓ 591287.92 6383764.30 591282.5 6383747.2 57035.2141966 01 28.3897935 -5.42 -17.10 

02/04/2022 St Fergus South 10A ✓ ✓ 593664.08 6384876.14 593660.1 6384886.4 57 35.7987487 01 25.9782699 -3.98 10.26 

02/04/2022 St Fergus South 10B ✓  593664.08 6384876.14 593691.2 6384889.2 57 35.7998702 01 25.9469983 27.12 13.06 

02/04/2022 St Fergus South 10C ✓  593664.08 6384876.14 593671.2 6384859.2 57 35.7839564 01 25.9677623 7.12 -16.94 

N/A North Connect Parallel 1   573504.90 6369368.35     N/A N/A 

N/A North Connect Parallel 2   576202.39 6371577.08     N/A N/A 

N/A North Connect Parallel 3   578417.47 6374295.27     N/A N/A 

02/04/2022 North Connect Parallel 4 ✓  580632.55 6377013.47 580639.1 6377015.5 57 31.7085932 01 39.2017933 6.55 2.04 

02/04/2022 North Connect Parallel 5 ✓  583345.40 6379179.67 583341.1 6379170.8 57.32.8405200 01 36.4510822 -4.30 -8.87 

Table 9 – Grab sample and camera locations log 
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Figure 20 – Collected grab sample locations 
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