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Abbreviations & Definitions 

AC AutoClean 

ALARP As Low As Reasonably Practicable/Possible 

AVG Angle Varied Gain 

BKS Backscatter 

CM Central Meridian 

Deg Degrees  

DIMCON Dimensional Control 

DPR Daily Progress Report 

DTM Digital Terrain Model 

E East 

ECR Export Cable Route 

EPSG European Petroleum Survey Group 

GNSS Global Navigation Satellite Systems 

GPS Global Positioning System 

Hz Hertz 

IHO International Hydrographic Organisation 

IMU Inertial Measurement Unit 

INS Inertial Navigation System 

IRL Ireland 

kHz kilo-Hertz 

km Kilometre 

kts Knots 

LAT Lowest Astronomical Tide 

m metre 

MAC Mobilisation and Calibration Report 

MAG Magnetometer 

MBES Multibeam Echosounder 

MMSI Maritime Mobile Service Identity 

N North 

NAVAQ Navigation Acquisition 

nT Nano-Tesla  

OSP Offshore Substation Platform 

OWF Offshore Windfarm 

P-DOP Position Dilution of Precision  

POSMV Position and Orientation System - Marine Vessel 
POSPAC 
MMS Position and Orientation System - Processing Package Mobile Mapping Suite 

PPP Precise Point Positioning 

PP-RTK Post-Processed Kinematic  

PPS Pulse Per Second 

QA Quality Assurance 

QC Quality Control 

RTK Real-Time Kinematic 
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S South 

SBET Smoothed Best Estimated of Trajectory  

SBP Sub-bottom Profiler 

SIMOPS Simultaneous Operations 

SSD Solid State Drive 

SSE (formerly) Scottish and Southern Energy 

SSS Sidescan Sonar 

StDev Standard Deviation 

SV Sound Velocity 

SVP Sound Velocity Profiler 

SVS Sound Velocity Sensor 

THU Total Horizontal Uncertainty  

TPU Total Propagated Uncertainty  

TVU Total Vertical Uncertainty  

UKHO United Kingdom Hydrographic Office 

USBL Ultra-short Baseline Length 

USV Uncrewed Surface Vessel 

UTC Universal Coordinated Time 

UTM Universal Transverse Mercator 

VORF Vertical Offshore Reference Frame  

W West 

WGS84 World Geodetic System 1984 

WT Wind Turbine 

WTG Wind Turbine Generator 

XO XOCEAN 
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Figure 1: WE1 Survey Areas. 38 WT locations and 7 MAG Reconnaissance lines are shown 
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Figure 2: Planned Survey Lines for the WE1 higher-risk UXO survey locations (left) and lower-risk UXO survey locations (right). 
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Figure 3: WE2 Survey Area Arklow Bank. Survey area is split into 16 smaller sub-blocks 
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Figure 4: WE3 Cable Landfall/Nearshore Survey Area 
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Towfish Positioning 

System (Towed) 

Sonardyne Mini-Ranger USBL Transponder 

Sonardyne HPT 3000 USBL Transceiver 

19-34kHz 

Positioning and MBES 
acquisition Software 

BeamworX NavAQ  2024.1.1.3 

Bathymetry processing BeamworX AutoClean 2024.1.1.3 

Innomar SES2000 SBP 
acquisition 

Innomar SESEWIN V2.24 

SSS Acquisition 
Software 

Sonarwiz Acquisition Software V.7.10 

Magnetometer 
Acquisition Software 

BeamworX NAVAQ 2024.1.1.3 

 

2.2 Time Synchronisation 

All survey computers, video and log keeping were synchronised to Coordinated Universal Time (UTC), derived from Global 

Navigation Satellite System (GNSS). The primary positioning system output one pulse per second (1 PPS) from the GNSS clock of 

the primary antenna. The 1 PPS pulse was input into NavAQ where it was continually monitored for continuity, graphically notifying 

the online surveyor if it stopped. It was checked and confirmed that all instruments were synchronised with primary positioning 

system. 
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3 Survey Calibration & Acquisition 

There were 4 operational USVs on the project comprised of 2 hull mounted MBES and SBP, and 2 towed vessels collecting MAG 

and SSS. All sensors were calibrated and verified in line with industry best-practices, client specification, and XOCEAN internal 

standards. Full details on calibration and verification processes and results can be found in bespoke USV mobilisation and 

calibration (MAC) reports referenced in the table below.  

Table 7: USV Mobilisation and Calibration (MAC) Reports 
USV Report Name 

X08 (Towing) 01040-SSE-IRL-WIND-XOCEAN-MAC-Report-USV_XO-08_20240822 

X09 (Towing 01040-SSE-IRL-WIND-XOCEAN-MAC-Report-USV_XO-09_20240822 

X17 01040-SSE-IRL-WIND-XOCEAN-MAC-Report-USV_XO-17_20240821 

X27  01040-SSE-IRL-WIND-XOCEAN-MAC-Report-USV_XO-27_20240821 

 

For a detailed breakdown of survey planning, online quality assurance and operations see the project operations report, 01040-

SSE-IRL-WIND_Operations_Report_Rev02. 
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Figure 5: POSPac workflow diagram 
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Figure 6: AutoClean processing workflow diagram 

4.1 Backscatter Processing 

Processing of the backscatter data was performed using AutoClean (version 2024.1). Backscatter snippets were recorded online and 

saved to the same raw data files as the bathymetry. The height corrected and cleaned projects created during multibeam processing 

were then used for processing backscatter using the Backscatter Processing tool. In this tool, radiometric corrections, Angle Varying 

Gain (AVG) adjustments, and anti-aliasing of the backscatter data were performed. From the resultant processed data, a backscatter 

grid was created for delivery. 
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Figure 7: SBP processing workflow 
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4.3 USBL Navigation Processing 

A bespoke Python processing workflow within our inhouse software, USBL X-Plorer was used to post-process the raw positions 

and heading recorded into the towed sensor data by ultra-short baseline (USBL) measurement. The function is a low-res filter that 

extracts raw navigation packets from the recorded sidescan sonar (XTF) and magnetometer (maglog) data files, sorts them by 

timestamp and applies a de-spiking filter and locally weighted non-linear regression to the raw X coordinate, raw Y coordinate, and 

Heading. This produces filtered values that capture the underlying trends and patterns in the sensor positions and heading more 

accurately, whilst considering the local information around each point. The low-res filter adapts to the changing characteristics of 

the data and provides a flexible smoothing approach, whilst allowing for the identification of nonlinear relationships between 

variables. Additionally, it can handle data with outliers or heteroscedasticity effectively. The de-spiked and smoothed navigation are 

then written back into copies of the native sensor data (XTF and .maglog) for the next stages of processing. 

4.4 SSS Data Processing 

This survey campaign utilised a towed Klein 4K-SVY dual frequency side-scan sonar 300/600 kHz system, with data processed and 

interpreted in MOGA Seaview 6.2.31. The data were first bottom tracked and gains applied using empirical gain normalization 

(EGN) function to normalise the sonar amplitudes. Positioning corrections were applied to the raw data where required, such as 

heading smoothing and sheave offsets. Heading source was determined on a line by line basis and best option from Sensor or 

CMG heading was selected. These were checked by identifying targets and seabed features seen on opposing lines and other 

sensors, ensuring they are coincident. Lines were layered in an order that emphasises identified targets and features and were 

trimmed either by length or range to create a seamless mosaic. Due to the coverage of the SSS data, nadirs were kept and not 

removed. Instead, they were processed as best as possible to help retain as much data as possible to aid with interpretation and 

seabed feature identification.  A small de-striping filter may be applied after the target identification stage to improve the quality of 

the final mosaic image, this is assessed on a line by line basis. Specific navigation processing steps applied to each line have been 

made available in the processed SSS tracks as an additional header. These headers are a default export from processing software, 

Seaview MOGA and a separate readme file has been supplied with the tracks to detail the definitions of the abbreviations within 

this export.  
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Figure 8: Sidescan Sonar processing workflow 
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4.6 Seabed Features Interpretation 

MBES Bathymetry and backscatter datasets were used to interpret and digitise large scale seabed morphological features.  

Features formed from the effect of currents were classified using Table 9 from ABPmer (2015), based on classifications by 

Morelissen et al, (2003), Knaapen (2005), and Allaby (2008). 

Table 9: Bedform classification chart 
Bedform type Related flow Scale Length (m) Height (m) Mobility 

Ripples Wave and tide Micro 0.1-1 0.01-0.1 Hours(~1m/day) 

Megaripples Tide (near bed currents) Micro 1-30 0.1-1 Hours-Days 

(~100m/year) 

Sandwaves Tide (near bed residual 

currents) 

Meso 30-700 1-5 Days-Decades 

(~10m/year) 

Sandbanks Tide (depth averaged 

residual currents) 

Macro Max 15000 5-15 Years-Centuries 

(~1m/year) 
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5 Data Quality 

5.1 MBES Data Quality & Survey Accuracy 

MBES Bathymetry and Backscatter accuracy and data quality was shown to achieve a good standard. Online QA and tuning of 

sonar settings in real-time ensured data pre-processing was relatively clean with few erroneous soundings for the majority of lines. 

Some areas of increased noise were observed in shallower waters due increased sonar ping side-lobe interference strength, 

however this remained within processable tolerances.  

 

 
Figure 10: MBES Bathymetry data as-collected in acquisition software. Data shows minimal noise/erroneous soundings in gridded view (top) or 
point cloud profiles (bottom). Data also showed good definition of seabed features and reliable overlap in data from adjacent swaths 
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Following the MBES data processing methodology outlined in Section 4, erroneous soundings were removed and a final product 

generated with good visual and statistical accuracy and quality metrics detailed in the following sections.  

  

Figure 11: Example of increased noisy data in MBES soundings pre-cleaning in shallower regions  

 

 

Figure 12: Example of MBES soundings in shallower regions following data processing and cleaning   

5.1.1 Total Propagated Uncertainty (TPU) 

Statistically MBES survey accuracy was determined via TPU calculation for all soundings. IHO Order 1A quality requirements were 

set by the client for the project, with both total horizontal uncertainty (THU) and total vertical uncertainty (TVU) computed and 

processed as deliverables for all WE. Full TPU was calculated for all soundings utilising a mixture of equipment manufacturer 

specifications and real-time observed accuracy values. Calculated Mean THU for all survey areas was 0.19 m and mean TVU was 

0.16 m achieving positioning accuracy standards exceeding IHO Special Order for ~99% soundings. Below are example quality 

assurance outputs from AutoClean from the WE2 B08 block as an indicative example of full project TPU. 
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Figure 13: AutoClean Statistics tool for WE2 B08. 99.69% cells conformed to IHO Special Order uncertainty thresholds 

  

Figure 14: AutoClean Statistics tool histogram for TPU within the WE2 B08 area 

5.1.2 Inter-Vessel Alignment 

All USVs mobilised utilised the same design and equipment resulting in closely aligned data. All vessels underwent full independent 

dimensional control (DIMCON) surveys and patch-test calibrations, with results available in provided mobilisation and calibration 

reports per USV. Bathymetry data collected during the survey showed good alignment between all vessels. 

 

X08 and X09 both conducted survey operations within WT09 survey box allowing for direct comparison of acquired data. Mean 

difference between the gridded surfaces was 0.01 m (StDev 0.08 m) (Figure 15). Maximum observed difference was 0.36 m 

however this was observed in an area due to bedform migration between successive surveys.  

 

X08 and X09 also showed good alignment with data collected by X27 in the wider WE2 B10 survey block in which WE1 WT09 is 

located. Mean difference between the X27 gridded surface and X09 gridded surface was  0.01 m (StDev 0.08 m), and mean 

difference between the X27 gridded surface and X08 gridded surface was 0.03 m (StDev 0.06 m).  

 

While X17 did not collect overlapping MBES data within the WT09 survey location, it did show good alignment with X08 and X09 in 

other WT locations and with overlapping X27 data between  adjacent WE2 survey blocks. 
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5.1.3 Density 

Project specification detailed a density requirement of 3 soundings per 0.25m bin for 95% dataset. Online QA parameters were set 

to optimise MBES beam steering to achieve this requirement and were reviewed following processing via statistical calculation and 

from the cleaned post-processed data. Below are example quality assurance outputs from AutoClean from the WE2 B08 block as 

an indicative example of full project data density following processing. 

 

 
Figure 16: AutoClean Statistics tool for WE2 B08. 99.60% cells have at least 3 soundings 

 
Figure 17: AutoClean Statistics tool histogram for sounding density within the WE2 B08 area. 99.80% cells have at least 3 soundings 

5.1.4 Backscatter 

MBES Time-series Backscatter showed a good result with minimal noise and logical values within an acceptable data-range.   
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5.2 MBES Data Processing Issues 

The majority of all MBES data was processed without issue, however some issues arising from incorrect roll attitude values were 

observed on lines within B03, B09, B10 and B01. X27 experienced issues visualising as roll drift on mission 

X27_MISSION_20240715. Multiple IMU data dropouts occurred during the mission and overlapping MBES swaths should 

misalignment similar to an incorrect roll offset.  

 

Reviewing the post-processed vs raw trajectory showed a substantial delta in roll observations,  

 
Figure 18: X27 Roll observations difference between raw and post-processed data 

Review of several different files determined a possible cause was related to a communication issue caused by a faulty cable. 

Following IMU cable swap out on the next USV port-call the issues were not observed again.  

 

Post-processing corrections to adjust roll were undertaken but with limited success. Final data specification was within specification 

however some data artefacts still remained Figure 19.  
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Figure 19: X27 Incorrect roll affected bathymetry data following corrections. While data standard deviation between adjacent swathed is improved 
some uncertainty (<10cm) still remains  
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Following weather-breaks during acquisition it was noticed that megaripple seabed bedforms did not align between successive 

missions due to movement incurred from tides.  

 

Movement of megaripples can cause issues within MBES Bathymetry datasets creating blurry seabed features and obscuring 

potential targets as the software tries to average between overlapping data (Figure 20). 

 
Figure 20: Megaripple movement data artefacts in MBES Bathymetry Data  

Where possible during processing, processors removed overlapping data showing megaripple movement in favour of newer or 

more complete coverage. The resultant surface produced provides a more consistent image of the bathymetry with data artefacts 

reduced. However, artefacts still remain at the boundary where remaining gridded data shifts from one mission to the next.  

 

Where removing overlapping data would have generated gaps, overlap was retained but minimised as much as possible via 

manual cleaning.   
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Figure 21: Example of Megaripple movement cleaning within white box 

 
Figure 22: Example of Final result following megaripple movement cleaning 
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5.3 SSS Data Quality 

The Side Scan Sonar data was of good quality for much of the survey area, allowing for accurate interpretation of targets within the 

stated technical specification. Acquired acquisition parameters were verified to ensure vessel speed did not exceed a speed at 

which detection for 0.3m targets became unachievable.  

 

Maximum allowable survey speed was calculated using the following equation: 

  

 

Where;  V = Maximum allowable survey speed to detect a given size target  

 Lmax = Maximum length of a feature to not be detected (0.2999) 

 Bw = Beamwidth in metres (0.341)  

 t = sonar ping rate (0.1) 

 N = Number of pings required to detect a target as defined by the IHO (5) 

 

 

 

Maximum allowable survey speed was calculated at 1.599 metres per second, or 3.11 knots exceeding XOCEAN towing speed. 

The SSS positioning tied in well with the MBES data, contacts and features could be easily identified below the contact target 

threshold of 0.3m. The SSS was shown to clearly displays seabed features (Figure 24). which aligned well with the features seen in 

the backscatter and multibeam in visual review. Some marginal lines were acquired, following discussion with SSE in weekly 

presentations, these lines were accepted and processed.   

 

 
 

1 Beamwidth in metres was calculated using system SSS system parameters of 0.4 degree beamwidth and 50m range. 
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Figure 23: HF SSS Mosaic (0.2m) at WT_03 survey location. Multiple targets are observed on the right-hand side measuring smaller than the target 
threshold of 0.3m. Target ID: WTG_03_SSS_06 is highlighted 

 

Figure 24: Clearly defined cross-hatched seabed within WT-22 turbine block. Horizontal scale is ~50m. Vertical scale is approximately 50m SSS 
line X09_0102_20240715_113104_WT_22_02_GEO.0001_inj 

5.4 SBP Data Quality 

SBP data was of good quality.  Full coverage was achieved across the survey areas. Subject to ground conditions, performance of 

the Innomar Medium displayed good penetration capabilities, outlining laminated sediments (see Figure 25). However, in some 

locations the highly dynamic geomorphic environment resulted in limited penetration beneath the surface sand layers (Figure 26). 

Where data quality was deemed marginal and ultimately accepted, the processing workflow applied to the data did well to reduce 

the overall noise and correct the motion artefacts that can occur within data acquired by USV. 
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Figure 25: SBP data showing clear distinction of structure within layered sediments found within survey Block 02, line 
X27_01040_B02_23_20240715_172910_CH0_LF. The above image shows roughly 10m penetration with an assumed velocity of 1600m/s 

 
Figure 26: SBP data showing Sandwaves found within survey Block 06, line X17_01040_B06_19_20240721_104047_CH0_LF. The above image 
shows roughly 10m penetration with an assumed velocity of 1600m/s 
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5.5 Magnetometer Data Quality 

The magnetometer achieved suitable quality data for much of the survey. Mag altitude remained under 4.5 m for the majority of the 

required survey areas (97% collected data), with the exception over short-wavelength megaripple troughs where the rapid 

bathymetry change prevented safe lower flying of the magnetometer. Large magnetic anomalies were clearly identified within 

survey lines.  

 
Figure 27: Magnetometer data from a line collected in WT06. Data shows healthy altitude between 3.74m and 2.25m for the duration of the line, and 
a large magnetic anomaly toward the end of the survey line 

 

Areas of noise were noted during acquisition and processing, this was most prominent in the Mag Long Lines area.  These lines 

were flagged for reacquisition; however, survey operations were halted due to adverse weather conditions. Noise was initially 

flagged into two categories, that between 2nT and 5nT and in some locations more than 5nT.  After discussions with SSE, the 

noise affected data was to be processed and used. The data that was to be integrated into the main processing database with an 

extensive QC of targets picked to offset any non-targets picked as a result of noise.  Prominent contacts are still distinguishable 

within the data, as shown in Figure 28. 
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Figure 28: WT06 Magnetometer residual grid. A large anomaly is observed in the centre of the survey area  
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6  Results & Interpretation 

Data results and interpretation in the following sections is only conducted on the acquired MBES Bathymetry and Backscatter 

datasets per client specification. 

6.1 Arklow Bank Overview 

The surveyed area encompasses a large steep-sided shoaling sandbank (Arklow Bank) approximately 2.5km long orientated along 

the length of the survey area rising to depths <5m LAT. Adjacent waters to the West of Arklow Bank show a deeper, flatter seabed 

relatively devoid of bedforms but with a channel to the North of approximately 10m height. To the East of the Arklow Bank waters 

are characterised by regions of large sand waves and deeper water with a 15m height valley in the North section of the site. 

 

Observed depths across the survey area ranged from -54.13 m in the B16 sub-block to -1.63 m between the B10 and B11 sub-

blocks. Collected bathymetry showed generally good alignment with charted depths and historical data. The main extents of the 

Arklow sandbank remain unchanged however there has been some East-West movement of specific major depth contours in the 

shallower regions as also documented by Creane et al. (2023A).  

 
Figure 29: WE2 Collected Bathymetry Data 
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On the top of the bank there has typically been an Eastwards movement of depths in the South. Relative to Admiralty data from 

2016 the -5 m LAT contour has moved Eastwards in places by up to 240 metres. Generally this shallow contour has become more 

angular where previously it was straighter. Data further South of this is unavailable in the 2016 dataset.  

 
Figure 30: Movement of the -5m LAT contour between 2016 (Green) Admiralty data and the 2024 XOCEAN Survey (Red). Migration is highlighted 
by orange arrows  

In the middle of the survey area, just to the North of the sublease boundary the Eastward migration of the -5 m LAT contour 

continues, however a slower migration was observed.  
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Figure 31: Movement of the -5m LAT contour between 2016 (Green) Admiralty data and the 2024 XOCEAN Survey (Red) in the centre of the 
survey area 

To the North of the survey area migration of the -5m contour has remained relatively static with similar boundaries observed now as 

in 2016  

 
Figure 32: Movement of the -5m LAT contour between 2016 (Green) Admiralty data and the 2024 XOCEAN Survey (Red) to the North of the Survey 
Area  
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In the centre of the bank, just North of the sublease boundary area a small cut through > -5m depth (deeper) is observed though it 

is anticipated with the movement of bedforms on the site and wind and wave induced sediment transport (Creane et al., 2023B) 

that this channel may close and re-open again periodically and should not be considered suitable for navigation.  

 
Figure 33: Cut-through over the top of the bank > -5m LAT depths. Not suitable for navigation 

In addition to aforementioned contour migration patterns, general depth over the shallow sections of Arklow Bank has also 

exhibited a deepening across the whole site. Profiles across the bank show a consistent depth in deeper waters with many seabed 

features remaining static between 2011 and 2024 datasets, however the more mobile shallower seabed has shown a deepening. 

Some of this deepening can be accounted for by megaripple and sandwave crest movement (Figure 36) however the general trend 

across all profiles displays an increase in depth. This may possibly indicate a change in previously identified sediment sources and 

transport pathways for Arklow Bank as identified by Creane et al. (2023B). 
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Figure 34: Cross-profile of Bathymetry across the top of the bank. Bathymetry in profile shows data from 2016 (green) and 2024 (red). The seabed 
has deepened across the whole profile  
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Figure 35: Cross-profile of Bathymetry along XL_09. Bathymetry in profile shows data from 2011 (blue), 2016 (green) and 2024 (red). Depths in 
deeper water have remained relatively consistent, however data in shallow depths shows a movement and reduction of shallowest depths. Gaps in 
coverage are interpolated  
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Figure 36: Cross-profile of Bathymetry along XL_05. Bathymetry in profile shows data from 2011 (blue), 2016 (green) and 2024 (red). Depths in 
deeper water shows some change due to seabed bedform movement but remains relatively consistent. Data in shallower depths shows a 
movement and reduction of shallowest depths. Gaps in coverage are interpolated 
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Figure 37: Cross-profile of Bathymetry along XL_02. Bathymetry in profile shows data from 2011 (blue) and 2024 (red). Depths in deeper water 
shows some change due to seabed bedform movement but remains relatively consistent. Gaps in coverage are interpolated 
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In the deeper waters of the survey area on both sides of the bank depths have remained relatively static with many historical 

contours remaining relatively unchanged in the flatter and more featureless regions.  

 
Figure 38: Bathymetry Contours in deeper water on the Eastern side of the bank. 2024 Depth Contours (red line) have remained relatively 
unchanged compared to 2011 bathymetry (black line) 

 

Figure 39: Bathymetry Contours in deeper water on the Western side of the bank. 2024 Depth Contours (red line) have remained relatively 
unchanged compared to 2011 bathymetry (black line) 
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Seabed geomorphology across the site is dominated by features consistent with sand banks including megaripples, Sandwaves 

and sand banks across the majority of the survey area.  The main Arklow Sand Bank runs from NE to SW, with perpendicular 

smaller sand waves located across the site with crests typically orientated North-West to South-East. Smaller superficial 

megaripples are located across the majority of the survey area with varying orientations due to the multiple clockwise eddies 

present over areas of the bank (Creane et al. 2023A). 

 

In parts of the survey area with more mobile seabed features present some change in depths has been observed. In the South-

East corner of the site large sand waves have shown some change in depth associated with the movement of these features and 

subsequent new positions of Sandwaves peaks and troughs.  
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Figure 40: Cross-profile of Bathymetry across mobile sandwaves. Bathymetry in profile shows data from 2011 (blue) and 2024 (red) 
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In other areas, more static seabed features have shown minimal change.  

 

 
Figure 41: A ridge on the Western side of the survey area in 2011 Bathymetry (top) and 2024 Bathymetry (bottom). Note the movement of more 
mobile features (Sandwaves and megaripples to the East) however the ridge has shown minimal movement 
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Figure 42: WE2 Digitised Seabed Features  
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6.2 Cable Landfall 

Depths along the cable landfall/nearshore were acquired up to and exceeding the -5m LAT contour.  

 
Figure 43: WE3 Survey Coverage showing planned survey lines (red), acquired survey lines (blue lines), bathymetry coverage and bathymetry 
contours (dashed black-line) 
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6.3 Targets/Contacts 

Target/contact picking was conducted within the WE1 38 WT locations. 51 contacts were identified from acquired MBES datasets 

primarily identified as possible boulders. 31 contacts showed correlation with picked SSS contacts, 2 contacts showed possible 

correlation with magnetometer targets, and 18 showed no correlating picks.  

 

561 contacts were identified from acquired SSS datasets, primarily identified as boulders (514 contacts). Remaining contacts were 

identified as mounds, depressions, debris, or unknown. 35 contacts showed correlated with MBES data, 282 contacts were 

identified on multiple passes/SSS lines and 244 contacts were identified on a single pass. 

 

11 magnetometer contacts were identified across the site, found within locations WT-06, WT-07, WT-10, WT-15, WT-30, WT-33, 

WT-34 and WT-54. 
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