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INTRODUCTION 

On the instructions of Barrow Offshore Wind Limited, Osiris Projects were 

commissioned to undertake an inspection survey covering the proposed Barrow 

Offshore Wind Farm cable route, in conjunction with scour monitoring surveys at a 

series of selected turbine locations within the main development area.  Data acquisition 

took place using the survey vessel MV ‘Barinthus’, during the period 21st to 23rd 

November 2007.   

High-resolution side scan sonar, swath multi-beam and single beam bathymetry data 

were acquired along three parallel survey lines, which were run at 25m centres, in 

order to accurately map the seabed along the cable route.   

For the scour monitoring survey within the development area, survey lines were run at 

25m offsets from the turbine positions, in order to provide detailed information around 

the turbine/seabed interface.   

The primary objective of each of the surveys was to map bathymetry and seabed 

features, including any cable exposures, along the cable route.  Additional survey lines, 

run across the faces of the selected turbines, were carried out to provide detailed scour 

assessments. 

This report presents the results of the data set from the November 2007 survey. 

All positions are expressed as WGS’84; UTM Zone 30N coordinates, throughout this 

report. 
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1. GEOLOGY OF SITE  

The bedrock beneath the site is expected to comprise sandstones and mudstones of 

Permo-Triassic age. 

These rocks are overlain, in turn, by glacial deposits comprising mainly stiff clays, with 

sands and gravels of Pleistocene age.  Finally, the glacial deposits are overlain in 

places by recent deposits comprising silty or clayey sands, with variable gravel content.  

These glacial deposits are also known to outcrop, close to the existing Cumbrian 

shoreline. 
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2. SURVEY RESULTS  

All charts can be found in Appendix 1 to this report. 

2.1 Development Site – Scour Monitoring 

A series of pseudo-colour swath images, showing detailed bathymetry at each of the 

selected turbine locations, are shown on individual A3 charts in Appendix 1 to this 

report.  These charts are presented at a scale of 1:1000, with seabed contours at 

0.25m intervals, relative to Chart Datum (CD).  These charts also include the relevant 

pseudo-colour swath image and contour data collected during the previous survey, 

which was carried out during April 2007. 

Turbine A3 

April 2007 

Natural seabed levels within the 100m x 100m box range from -12.00mCD to                

-13.50mCD.  No obvious areas of scour are present, with only minor variations in levels 

that can be attributed to the natural movement of sediments across the seabed.  The 

volume comparison box shows that some fill has taken place in the remnants of the 

jack-up leg depressions to the east of the turbine location.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -12.00mCD to                

-13.50mCD.  Some scour is evident to the north east and south west of the turbine 

location and it is likely that this can be attributed to the natural movement of sediments 

across the seabed.  The volume comparison box shows that some minor fill has taken 

place to the north west of the turbine location.   

Turbine A6 

April 2007 

Natural seabed levels within the 100m x 100m box range from -16.00mCD to                

-16.30mCD.  No obvious areas of scour are present, with only minor variations in levels 

that can be attributed to the natural movement of sediments across the seabed.  The 

volume comparison box shows that the inter-turbine cable trench to the south east of 

the turbine location has been almost completely infilled by natural sedimentation 

processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -16.00mCD to                

-16.75mCD.  Some minor variations in seabed levels are present that can generally be 
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attributed to the natural movement of sediments across the seabed, with minor areas of 

scour to the north and south east and a corresponding area of deposition towards the 

north west of the turbine location.   

Turbine B2    

April 2007 

Natural seabed levels within the 100m x 100m box range from -15.00mCD to                

-15.50mCD.  No obvious areas of scour are present, with only minor variations in levels 

that can be attributed to the natural movement of sediments across the seabed.  The 

volume comparison box shows that the seabed depressions related to the inter-turbine 

cable installation to the south east of the turbine location has been partially infilled by 

natural sedimentation processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -15.00mCD to                

-15.50mCD.  The seabed is almost unchanged in appearance, with only minor 

variations in levels that can likely be attributed to the natural movement of sediments 

across the seabed.   

Turbine B5 

April 2007 

Natural seabed levels within the 100m x 100m box range from -15.50mCD to                

-15.75mCD.  The volume comparison box shows that the circular area of scour to the 

east of the turbine location has been completely infilled by natural sedimentation 

processes.  Similarly, the data indicates that the original area of scour is expanding, 

mainly from the north west to the south east, although seabed levels within the central 

part of the area are also becoming shallower.  This may indicate that the main area of 

scour is gradually being infilled by natural processes.  

November 2007 

Natural seabed levels within the 100m x 100m box range from -15.00mCD to                

-15.50mCD.  The latest seabed contours indicate the presence of a series of ~10m 

diameter jack-up leg depressions to the west of the turbine location.  Seabed levels fall 

close to -16.50mCD within the two localised depressions that lie closest to the turbine 

location, and fall close to -15.75mCD within the westernmost depressions.  In addition, 

the shape of the area of scour (related to the turbine) has been affected by the jack-up 

leg depressions, with the area of scour expanding slightly.  Some sediment deposition 

is indicated to the north and north west of the turbine location. 
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Turbine B8 

April 2007 

Natural seabed levels within the 100m x 100m box range from -15.65mCD to                

-16.00mCD.  The volume comparison box shows that the area of scour to the ESE of 

the turbine location has been completely infilled by natural sedimentation processes.  

Similarly, the data indicates that the original area of scour is expanding, mainly from 

the east to the south, although seabed levels within the central part of the area are also 

becoming shallower.  This may indicate that the main area of scour is gradually being 

infilled by natural processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -15.50mCD to                

-16.00mCD.  The data indicates that the area of scour appears to continue to expand 

to the south of the turbine, although some minor sediment deposition is indicated to the 

south west of the turbine location, which is likely related to the natural movement of 

sediments across the seabed.     

Turbine C3 

April 2007 

Natural seabed levels within the 100m x 100m box range from -15.70mCD to                

-15.90mCD.  The seabed mound to the north east of the turbine location is still 

apparent, with seabed levels across this feature rising to approximately -14.5mCD. 

The volume comparison box shows that the area of scour around the turbine location 

has been partially infilled by natural sedimentation processes, particularly within the 

original broad area of scour to the east.  However, the data also indicates that the 

general area of scour is expanding, although seabed levels within the central part of 

the area are not becoming any deeper.  This may indicate that the main area of scour 

is gradually being infilled by natural processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -15.50mCD to                

-16.00mCD.  The seabed mound to the north east of the turbine location is again 

apparent, although the feature has become smaller, with its upper seabed level falling 

from -14.5mCD in April 2007 to -15.0mCD in the latest survey. 



 

C7039-report.rev01.doc 11 
 

Some scour is still taking place, particularly to the south east of the turbine, with 

localised seabed levels falling by up to 0.5m.  The volume comparison box shows that 

some sediment deposition has taken place to the north west of the turbine location.   

Turbine C6 

April 2007 

Natural seabed levels within the 100m x 100m box range from -16.25mCD to                

-16.50mCD.  The seabed mound to the north of the turbine location is still apparent, 

with seabed levels across this feature rising to approximately -14.25mCD. 

The volume comparison box shows that the extended area of scour around the turbine 

location has been partially infilled by natural sedimentation processes.  However, the 

data also indicates that the original area of scour is expanding, apart from the south 

eastern quadrant, although seabed levels within the central part of the area are 

becoming shallower.  This may indicate that the main area of scour is gradually being 

infilled by natural processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -16.25mCD to                

-16.50mCD.  The seabed mound to the north of the turbine location is still apparent, 

although minimum seabed levels across this feature have fallen from -14.25mCD to 

approximately -14.5mCD.  A small area of apparent deposition on the volume 

comparison chart is likely caused by a gradual levelling off of this mound feature. 

The volume comparison box shows that the extended area of scour around the turbine 

location has been partially infilled by natural sedimentation processes.  However, the 

data also indicates that the original area of scour is still expanding slightly, particularly 

towards the south west, where several jack-up leg depressions are now apparent. 

These features lie up to 0.75m lower than the surrounding seabed.   

Turbine D2 

April 2007 

Natural seabed levels within the 100m x 100m box range from -15.70mCD to                

-15.90mCD.  The seabed mound to the north east of the turbine location is still 

apparent, with seabed levels across this feature rising to approximately -14.5mCD. 

The volume comparison box shows that the extended area of scour around the turbine 

location has been partially infilled by natural sedimentation processes, particularly 

within the original broad area of scour to the east and north east.  However, the data 
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also indicates that the general area of scour is expanding, although seabed levels 

within the central part of the area are not becoming any deeper.  This may indicate that 

the main area of scour is gradually being infilled by natural processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -15.70mCD to                

-16.00mCD.  The seabed mound to the north east of the turbine location is still 

apparent, with seabed levels across this feature rising to approximately -14.75mCD, 

some 0.25m lower than the previous survey. 

The volume comparison box shows that the extended area of scour around the turbine 

location is still expanding slightly, although seabed levels within the central part of the 

area are not becoming any deeper.  This may indicate that the main area of scour is 

gradually being infilled by natural processes.  Some sedimentation is apparent to the 

north west of the turbine location.   

Turbine D5 

April 2007 

Natural seabed levels within the 100m x 100m box range from -16.25mCD to                

-16.50mCD.  The data show that the remnants of the inter turbine cable installation 

have now disappeared. 

The volume comparison box shows that the deep area of scour around the turbine 

location has been partially infilled, particularly within the central section, where seabed 

levels have risen from -22.50mCD to approximately -20.25mCD.  However, the data 

also indicates that the original area of scour is more extensive, although this may 

indicate that the main area of scour is gradually being infilled by natural processes.   

November 2007 

Natural seabed levels within the 100m x 100m box range from -12.00mCD to                

-13.50mCD.  The volume comparison box shows that the extended area of scour 

around the turbine location is still expanding slightly, particularly towards the south east 

of the turbine location, where several jack-up leg depressions are now apparent.  

These features lie up to 1.0m lower than the surrounding seabed.    
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2.2 Cable Route 

The results of the cable route survey can be found on the cable route alignment charts.  

These are drawing nos C7039-01 to C7039-04, which are presented at a scale of 

1:5000.  Panel nos 4 and 8 on each of these charts present seabed profiles from the 

2006 and April and November 2007 surveys for comparison purposes, based on the 

final cable route centre line.   

2.2.1 Bathymetry 

The reduced bathymetry data for the cable route has been contoured at a vertical 

interval of 1.0m, relative to Chart Datum (CD), which is approximately Lowest 

Astronomical Tide (LAT). 

Seabed levels at the development site end of the cable route initially rise from 

approximately -13.0mCD, at KP26.785, to a level of -2.9mCD, some 25m north of the 

cable route centre line, at KP15.774.  Seabed gradients along this section are generally 

very gentle (1 in 200 to 1 in 400), although rare localised gradients of up to 1 in 12 can 

be seen. 

Moving further to the east, the steep western edge of a very broad channel was 

encountered at approximately KP14.92.  At this location, seabed levels begin to fall 

from -4.0mCD to below -22.0mCD along the cable route centre line, with the seabed 

dipping steeply towards the south east at an average gradient of 1 in 15. 

At KP14.44, the cable route veers towards the ENE, running roughly parallel to the 

natural seabed contours, with seabed levels ranging from approximately -21.0mCD at 

KP14.02 to -26.0mCD at KP11.345.  At this point, the cable route veers more towards 

the east, with the seabed becoming more irregular as the sandy sediments grade into a 

coarse granular glacial till deposit.  A deepest level of approximately -27.9mCD was 

encountered within a localised seabed depression on the cable route centre line at 

approximately KP10.898, before the seabed levels begin to rise again.  At KP9.75, the 

cable route direction changes back towards the north east.  

Moving towards landfall at Heysham, the seabed is somewhat irregular, with levels 

undulating between -26.0mCD at KP10.147 and shallower than -17.0mCD, close to 

KP7.81, with relatively steep, localised gradients of up to 1 in 7 in places. 

Between the -17.0mCD and -10.0mCD contours (at KP7.81 and KP4.79 respectively), 

seabed gradients become generally very gentle, averaging only 1 in 170 to 1 in 250.  At 

KP4.79, the seabed rises to the east and the gradient begins to steepen, rising initially 

at approximately 1 in 165 and reaching 1 in 43 by the -3.0mCD contour at KP4.10. 
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Finally, inshore of the KP4.10, seabed levels rise gently towards the shoreline, with 

‘drying’ areas (above 0.0mCD) seen between KP3.25 and KP2.51, and again between 

KP1.785 and the inshore limits of the cable route survey at KP1.367.  Seabed levels at 

the extreme inshore end reach +3.3mCD.  

2.2.1.1 Bathymetry Comparison 

In general, seabed levels along the cable route centre line for each of the three surveys 

vary between 0.0m and 0.7m, with an average variation of less than 0.3m. 

Exceptions to the above can be found between KP14.9 and KP14.5, where level 

variations of up to 0.9m are present between the 2006 and 2007 surveys.  Similarly, 

localised variations of up to 1.6m are seen across an area of mobile seabed between 

KP14.35 and KP13.60.  These level changes appear to be attributable to the 

movement of megaripple bedforms across the seabed. 

A localised seabed depression, centred at approximately KP10.90, exhibited a deepest 

level of -30.7mCD during the 2006 survey, deepening slightly to -31.4mCD during the 

April 2007 survey and shallowing markedly to -28.2mCD during the November 2007 

survey.  Similar, but less extreme variations in bed level are present across the 

bedforms between KP10.83 and KP10.65, and again close to KP7.20, KP5.95 and 

KP5.70. 

Finally, seabed level variations of up to 1.8m are seen along the cable route centre line 

inshore of KP4.28.  Once again, this is most likely related to the mobility of the 

sediments within this near shore section of the cable route. 

2.2.2 Side Scan Sonar 

Commencing at the development site end of the cable route, the seabed sediments 

consist of coarsely granular glacial till deposits, comprising sands, gravels, cobbles and 

boulders.  These deposits extend eastwards along the cable route to approximately 

KP25.42, where the till deposits become progressively covered by deposits of fine to 

coarse sand, with poorly defined megaripple bed forms. 

These sandy sediments extend eastwards as far as KP23.40, where granular glacial till 

is once again evident, together with patchy, finer grained sands.  At KP22.60, these 

finer grained sand patches are almost totally absent, leaving a much coarser grained, 

granular till deposit, with boulders.  Many of these boulders lie on, or very close to the 

route centreline.  A cluster of boulder-like targets is evident between KP22.2 and 

KP22.5.   
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The glacial till deposits become covered by surficial fine to medium sands at 

approximately KP15.20.  Megaripple bed forms are in evidence across this deposit, 

which have wavelengths of between 6m and 25m and generally stand up to 1.0m 

above the adjacent seabed, with a general NW-SE orientation.  These sandy deposits 

extend eastwards to KP11.27, although they are almost completely featureless to the 

east of KP 12.08. 

At KP11.27, the seabed sediments grade rapidly from featureless fine to medium sand 

to a much coarser deposit of probable glacial sand and gravel (including boulders), with 

megaripples and larger sand wave bed forms also in evidence.   

To the east of KP10.33, the bed forms disappear, leaving a seabed comprising 

featureless sand, gravel and occasional boulders, with only irregular patches or streaks 

of finer grained sediments present.  This ‘streaked’ effect lasts up to approximately 

KP5.68, where the finer grained sediments become dominant.   

Megaripple bed forms are present, in patches, between KP5.68 and the inshore extent 

of the cable route survey at approximately KP1.367. 

A number of sonar targets and cable trench remnants were seen along the cable route, 

together with a number of sections of recently exposed cable.  All of these targets are 

presented in tabulated form in Appendix 2 to this report, with the individual cable 

exposures listed separately for comparison purposes. 

The target listings contain positional details and descriptions of individual contacts, 

together with their dimensions, where appropriate, from the 2006 and both 2007 

surveys.  
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3. PERSONNEL, VESSEL & EQUIPMENT 

3.1  Project Personnel 

The following personnel were involved in the fieldwork and reporting stages of this 
contract: 

 
• G.Walton  -  Hydrographic Surveyor 

• I.Greenwood  -  Vessel Skipper 

• R.White  -  Geophysicist 

3.2  Survey Vessel  

The survey vessel, MV ’Barinthus’ was utilised throughout the survey period, and was 

based at Barrow for the duration of the survey work.  This provided a safe and 

convenient port of operation, with transit time to the development site being 

approximately 40 minutes, dependant upon the prevailing weather and sea conditions. 

MV ’Barinthus’ is a 13-metre fast workboat of glass fibre construction, which carries 

Category 2 certification (60 miles from a safe haven) under the current MCA Code of 

Practice for Small Workboats and Pilot Boats.  A 12-hour operational day is normally 

adopted aboard the vessel in the interests of Health & Safety.  

A pre-survey Health & Safety meeting was held onboard MV ’Barinthus’ and attended 

by all members of the survey crew.  Details of this meeting are presented in Appendix 6 

to this report.  All site staff had previously undertaken the Vestas safety induction 

course.   

A vessel offset diagram, showing navigation antenna position relative to the various 

sensors and towing points, is presented on the vessel track chart and in Appendix 3 to 

this report.   

3.3  Equipment List  

The following equipment was mobilised to site and utilised during the survey: - 

• MV ‘BARINTHUS’ 13.0m Survey Vessel 

• CSI ‘Vector’ sub-metre differential Global Positioning & Heading System 

• GEOACOUSTICS ‘ GeoSwath’ 240kHz Swath Bathymetry System 

• VALEPORT ‘MONITOR’ Sound Velocity Probe 

• KNUDSEN 320M Dual Frequency Hydrographic Echo Sounder 

• TSS DMS205 Dynamic Motion Sensor 
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•       KLEIN 3000 Digital Dual Frequency Side Scan Sonar System 

• VALEPORT ‘Midas’ Bottom-Mounted Tide Gauge 

• TRIMBLE ‘HYDROPro‘ Navigation & Processing Software System V2.3. 

Technical specifications for all major items of equipment can be found in 

Appendix 7 to this report. 
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4. METHODS 

4.1 Survey Control 

Survey control was referenced to an OS GPS Passive station at Llanfairfechan, in 

north Wales.  Details of this point can be found in Appendix 3 to this report. 

4.1.1 Horizontal Control 

Primary vessel positioning was provided by the use of a CSI Vector Sensor, sub-metre 

differential Global Positioning System (dGPS) and GPS gyro. The system utilised 

differential correction data from the General Lighthouse Authority’s (GLA) permanent 

base station at Point Lynas on Anglesey (297.50 kHz). 

A navigation check was performed, using the CSI Vector Sensor, prior to commencing 

the survey as outlined in section 6.1 of this report. 

In order to allow the navigation computers to display co-ordinates in real time, a datum 

transformation is applied to the incoming satellite positional data, which is received as 

a WGS84 (GPS datum) Lat./Long co-ordinate.  This transformation is applied by the 

navigation software, in this case HydroPro, v2.3.  The geodetic parameters used are 

detailed in Appendix 3 to this report. 

A dedicated navigation computer was utilised to integrate all of the onboard sensors 

and to provide a single reference timeframe for all the onboard data acquisition 

systems taken from the incoming GPS data.   

The navigation software system provides the facility for guiding the survey vessel along 

pre-determined run lines via a remote display, whilst controlling data logging and event 

marking of all onboard systems.  

4.1.2 Vertical Control  

A Valeport ‘Midas’ bottom-mounted tide gauge was installed just outside the main 

construction area, close to the designated vessel transit route in to Barrow.                      

Data from this unit were used to reduce raw echo soundings to Chart Datum at Barrow-

in-Furness (Ramsden Dock), which is quoted as 4.75m below Ordnance Datum 

(Newlyn) in the Admiralty Tide Tables (NP201).  Tidal data were checked against 

predicted values for Barrow-in-Furness. 

A tidal data plot is presented in Appendix 5 to this report.  

As stated for the previous scour monitoring and post-construction survey, carried out 

during April 2007, the following adjustment was made to the earlier 2006 data set; 
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During processing and analysis of the April 2007 data set, it was noted that a vertical 

offset between the resultant data of the 2007 and 2006 surveys existed.  Both data had 

been reduced relative to Barrow-in-Furness (Ramsden Docks); however, the tidal data 

from the 2006 survey was based on predictions (due to technical difficulties outlined in 

the C6023 survey report).  Analysis of the existing gravel/rock dump areas close to a 

number of the turbines suggested a consistent vertical offset was present in the data 

sets.  The assumption that these gravel dumps have not changed, with reference to 

their physical height from the seabed, has to be made at this point.  This was justified 

by the knowledge of how such a feature behaves in similar environments and a 

detailed analysis of their size and shape using both swath multi-beam and side scan 

sonar data. 

Following this investigation a decision was made to adjust the prediction based, 2006 

data towards the observation-based 2007 data.  The average adjustment across the 

site resulted in reducing the 2006 data by 0.25m, i.e. making it shallower. 

4.2  Bathymetry  

A GeoAcoustics ‘GeoSwath’, high-frequency (250 kHz) interferometric swath 

bathymetry system was utilised to map seabed levels across the area of survey.  

The GeoSwath is a high-resolution swath bathymetry system specifically designed for 

shallow water work.  The unit utilises the phase comparison technique (interferometric) 

to provide high resolution XYZ data.  The system has the capability of providing a high-

density data set when compared to a beam forming system for a given water depth.  A 

beam forming system must interpolate between data points to achieve high-resolution 

grids, whereas a phase measurement system can average or statistically filter many 

real data points within each grid cell for the same resolution grid.  The end result is a 

grid file of the same size with a much higher degree of accuracy. 

Under optimum conditions, the GeoSwath system enables bathymetric coverage out to 

approximately 10 times the water depth.   

The unit incorporates a TSS DMS205 motion sensor, which is mounted between the 

transducer heads in order to accurately compensate for motion effects on the 

bathymetry data. 

4.3  Side Scan Sonar System 

All side scan sonar lines were run simultaneously with the multi-beam echo sounder. 

The Klein 3000 system dual frequency operation is based on new transducer designs, 

as well as the high resolution circuitry developed for the Klein, multi-beam focussed 
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sonar, providing outstanding imaging with high-range performance.  

The system comprises a Transceiver Processor Unit (TPU), a Workstation running 

Klein SonarPro software and a towfish.  The towfish itself is fully instrumented with 

depth, heading and roll and pitch sensors.  In addition, magnetometer and responder 

interfaces allow full integration of magnetometer and USBL beacons.   

The SonarPro software is a custom developed, modular package, combining ease of 

use with advanced sonar features. 

The Klein 3000 system offers a selectable frequency operation (100 or 500 kHz) 

enabling long range, low-resolution scanning and short range, high-resolution 

investigations.  

The system consists of a ballasted tow fish, which can be deployed by one person and 

is capable of operating in depths of up to 1500 metres.  Short, high frequency, high 

intensity sound bursts are beamed (perpendicular to the direction of travel) from 

transducers, which are mounted either side of the fish.  This results in echoes, returned 

from points on the seabed up to 600 metres abeam of each transducer at 100 kHz, or 

150 metres at 500 kHz.   Once detected by sensors within the transducers, these 

echoes are relayed to the transceiver unit, via the tow cable and the signals are 

processed, line by line, to produce a sonar image.  Greater amounts of energy are 

reflected by harder or denser materials, than by softer seabed types, resulting in 

images of differing reflectivity or contrast.  This enables the geophysicist to delineate 

areas of differing seabed sediment types, including rock outcrops and isolated 

contacts/targets. 

A range scale of approximately 75 metres per channel was employed utilising the 410 

kHz tow fish frequency for all of the survey lines.  This provided a nominal swath width 

of 150 metres, centred on each survey line.  This swath of data includes a small ‘dead-

zone’, directly beneath the tow-fish, the extents of which are dependant upon the 

height of the tow fish above the seabed.   
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5.  EQUIPMENT SETTINGS 

5.1 Multi-beam Echo Sounder  

System:   GeoAcoustics ‘GeoSwath’  

Frequencies:   250 kHz 

Range:    up to 10 x water depth 

Cross-track Resolution: 1.5 cm 

Two-way Beam Width: 0.5° Azimuth 

The system incorporated a TSS DMS205 dynamic motion sensor, in order to 

accurately compensate for vessel motion effects on the bathymetry data.   

5.2 Tide Gauge  

System:   Valeport ‘Midas’ 

Sampling Interval:  Reading every 10 minutes. 

5.3 Side Scan Sonar  

System:   Klein 3000  

Frequency:   410 kHz   

Beam Depression:  0 degrees 

Range per Channel:  75 metres  

Cable Deployed:  Variable, dependent upon water depth 
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6. EQUIPMENT CALIBRATIONS 

6.1  Navigation System  

In order to calibrate the navigation system, the vessel’s mobile dGPS receiver was 

removed and placed over a point of known co-ordinate, in this case an Ordnance 

Survey Passive GPS station at Llanfairfechan.  This exercise was carried out on the 

17th November 2007, prior to commencement of survey operations.  Details of this 

point were supplied by the Ordnance Survey and are presented in Appendix 3 to this 

report. 

For the calibration, the receiver unit was left in place for a noted period, with readings 

taken at regular intervals.  A scatter plot of the recorded data set can also be found in 

Appendix 3 to this report. 

6.2  Multi-Beam Echo Sounder 

The GeoSwath system was subject to a calibration routine that involves the collection 

of overlapping data along three parallel lines, run in alternate directions up and down 

slope, with the centre line run at approximately 1.5 to 2 times the speed of the two 

outer lines.  Once acquired, the system loads and compares the data from reciprocal 

overlapping passes of each channel and determines correction values for roll, pitch, 

yaw, and heading and timing errors.  These parameters are then entered into the 

system, along with transducer draft, speed of sound profile and tidal data, in order to 

create the corrected swath files.   

Speed of sound data was acquired using a Valeport ‘Monitor’ probe, which was 

lowered over the side of the survey vessel in order to determine the velocity profile 

through the water column, at 1.0m intervals.  CTD dips were taken daily during 

bathymetric data acquisition.  Values for speed of sound were recorded and the 

relevant figures have been used for all post processing. 

6.3  Other Equipment 

Current calibration certificates for relevant items of equipment utilised during the survey 

can be found in Appendix 4 of this report. 
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7. DATA REDUCTION & PROCESSING 

7.1 Data Acquisition 

Survey lines were run at 25m centres along the cable route into Heysham (3 parallel 

lines).  For the scour monitoring, survey lines were run at 50m centres.  

7.2 Navigation Data 

All dGPS positions were processed to remove any erroneous data.  All positions are 

expressed as WGS 84; UTM Zone 30 North coordinates, throughout this report.   

7.3 Multi-Beam Echo Sounder 

Multi-beam bathymetry data were reduced to Chart Datum (CD) by application of 

collected tidal data.  Reduced data are presented on the cable route alignment charts 

in Appendix 1 and are contoured at a vertical interval of 1.0m, relative to CD.  Similarly, 

reduced data for the scour monitoring survey can also be found in Appendix 1, but 

these are contoured at a vertical interval of 0.25m, relative to CD. 

7.4 Side Scan Sonar 

Side scan sonar data were collected along all survey lines.  These data were digitally 

recorded direct to a CodaOctopus DA200 digital data acquisition system. 

7.5 Processing and Reporting 

All survey data were processed using Trimble’s’ ‘HydroPro’ Navigation and Processing 

System, version 2.3, CodaOctopus’ ‘Geokit’ Geosurvey and Bentley’s ‘MicroStation’ V8 

CAD software suites. 
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8. DATA QUALITY  

8.1 Navigation 

Navigation data was consistently well within the sub metre category.   

8.2 Multi-Beam Echo Sounder 

Data from the multi-beam echo sounder were recorded digitally and were considered to 

be of excellent quality. 

8.3 Side Scan Sonar 

Record quality at the site was also considered to be of very good quality. 
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9. HEALTH & SAFETY 

Prior to the commencement of the field operations, the following activities were 

completed: -  

• Field staff project briefing and Project Safety Meeting. 

• Documented Onboard Safety Brief and toolbox talks  

• Vestas Safety Induction course.  

All work undertaken during the contract by Osiris Projects personnel was carried out 

within the general guidelines of Osiris Projects’ Safety Policy, as defined within the 

Health & Safety manual for MV ‘Barinthus’.  Personal Protective Equipment (PPE) was 

utilised throughout the contract, as required. 

No accidents, incidents or near misses were reported during the contract. 
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CHARTING 

 
CABLE ROUTE ALIGNMENT CHARTS 

C7039-01 - KP0.000 to KP7.805 

C7039-02 - KP7.305 to KP15.106 

C7039-03 - KP14.606 to KP23.156 

C7039-04 - KP22.655 to KP26.786 

SCOUR MONITORING 

C7039-A3 
C7039-A6 
C7039-B2 
C7039-B5 
C7039-B8 
C7039-C3 
C7039-C6 
C7039-D2 
C7039-D5 
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SONAR CONTACT LISTINGS 

Sonar Contact Listings – 2006 survey 

Sonar Contact Listings – April 2007 survey 

Sonar Contact Listings – November 2007 survey 

Cable Exposure Listings – Comparison 
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CABLE ROUTE 
 SONAR CONTACT LISTINGS (2006 survey) 

 
Contact 

ID 
Eastings 

(m) 
Northings 

(m) 
Length 

(m) 
Width 

(m) 
Height 

(m) 
Comments 

 
NT36 486627 5981279 1.5 0.6 1.5 Contact on trench remnant. Likely boulder. 
NT37 492091 5979409 1 0.3 0.8 Small linear contact 
NT38 494593 5979470 8.4   Thin linear contact 
NT39 497910 5980388 45   Linear contact:- possible chain 
NT40 498004 5980621 98   Linear contact:- likely scar 
NT41 498311 5980709 22   Linear contact 
NT42 498523 5980623 78   Linear contact:- possible chain 
NT43 498727 5980911 154   Linear contact:- likely scar 
NT44 498750 5980897 110   Linear contact:- possible chain 
NT45 499283 5981255 96   Linear contact:- possible chain 
NT46 499944 5981732 9 7  Rough patch:- possibly natural 
NT47 499896 5981886 25   Linear contact:- possible chain 
NT48 500313 5982384 77   Linear contact:- possible chain 
NT49 500423 5982286 68   Linear contact:- possible chain 
NT50 500818 5982635 60   Linear contact:- possible chain 
NT51 500854 5982827 5 1.6 1.3 Irregular shaped contact with scour and height 
NT52 500934 5982890 3 1.2  Irregular shaped contact with scour 
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CABLE ROUTE 
 SONAR CONTACT LISTINGS (April 2007 survey) 

 
 

Contact 
ID 

Eastings 
(m) 

Northings 
(m) 

Length 
(m) 

Width 
(m) 

Height 
(m) 

Comments 
 

98 482411.9 5981110.2 2.2 2.0 0.9 Probable boulder. 
99 483218.3 5981973.8 1.4 1.2 0.3 Probable boulder. 
100 483364.6 5981976.4 3.3 1.4 0.2 Probable boulder. 
101 483452.8 5981894.2 1.4 0.4 0.2 Possible debris. 
102 483457.1 5981883.3 2.4 0.5 0.3 Probable boulder. 

103 483477.4 5981901.0 4.5 0.5 0.4 Possible debris  
with sediment banked up. 

104 483841.1 5981756.6 6.0 3.0 0.0 Patch of possible small pieces of debris. 
105 484461.6 5981703.8 1.6 0.1 0.1 Possible cable exposure. 
106 484507.1 5981606.8 19.7 0.0 0.0 Possible chain. 
107 484597.6 5981677.3 5.7 0.0 0.0 Possible chain or cable. 
108 484628.2 5981706.5 3.5 0.0 0.0 Possible chain. 
109 485270.6 5981643.5 4.4 0.2 0.0 Possible cable or chain. 
110 485784.0 5981506.4 4.3 0.4 0.0 Possible cable or chain. 
111 485813.0 5981380.0 6.0 5.0 0.0 Bright patch possibly soft debris. 
112 485833.6 5981497.6 7.6 1.2 0.2 Probable bedform. 
113 485856.1 5981425.9 1.0 0.6 0.8 Probable boulder. 
114 485858.1 5981402.0 1.9 1.0 0.8 Probable boulder. 
115 485891.7 5981461.5 2.6 1.4 0.5 On South edge of Trench. 
116 486162.2 5981396.0 1.6 0.6 0.8 Probable boulder. 
117 486589.1 5981265.3 1.3 0.4 0.8 Probable boulder. 
118 486600.2 5981274.5 2.0 0.8 0.9 Probable boulder. 
119 486609.4 5981370.4 4.3 1.4 0.4 Probable boulder. 
120 486619.0 5981273.6 4.0 0.7 0.5 Probable boulder. 
121 486741.2 5981249.6 5.2 1.1 0.5 Probable boulder. 
122 486880.8 5981211.6 2.1 0.6 0.8 Probable boulder. 
123 486911.6 5981201.2 1.4 0.9 0.8 Probable boulder. 
124 487092.9 5981143.9 1.4 0.8 0.8 Probable boulder. 
125 487122.1 5981131.7 1.5 0.7 0.9 Probable boulder. 
126 487162.5 5981092.6 4.1 1.2 0.5 Probable boulder. 
127 487185.1 5981156.7 4.5 0.4 0.1 Possible chain. 
128 487287.9 5981095.7 2.2 0.7 0.5 Possibly irregular seabed. 
129 487409.0 5981031.3 3.7 2.0 1.1 Prominent object. 
130 487449.3 5981043.2 1.7 0.5 0.8 Probable boulder. 
131 487796.6 5980922.6 1.2 0.5 0.8 Probable boulder. 
132 488069.7 5980893.2 2.1 1.2 0.8 Probable boulder. 
133 488268.2 5980767.2 2.8 0.5 0.3 Possible trench levee. 
134 488498.3 5980736.8 3.7 1.3 0.9 Probable boulder. 
135 488653.0 5980610.9 4.0 2.3 0.5 Probable boulder. 
136 488703.6 5980549.8 5.4 1.8 0.4 Possible fishing debris. 
137 488865.9 5980553.5 0.7 0.6 0.8 Probable boulder. 

138 488883.0 5980593.2 15.0 7.5 0.0 Patches of bright seabed  
possible sheet debris. 

139 489085.5 5980498.1 1.4 0.9 1.0 Probable boulder. 
140 489160.7 5980355.9 4.2 0.7 0.0 Possible chain. 
141 489169.2 5980354.1 4.3 0.8 0.0 Possible soft debris. 
142 489533.5 5980331.2 4.9 0.3 0.0 Possible chain. 
143 489949.3 5980072.5 4.4 0.5 0.0 Possible Chain. 
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Contact 
ID 

Eastings 
(m) 

Northings 
(m) 

Length 
(m) 

Width 
(m) 

Height 
(m) 

Comments 
 

144 490127.6 5980144.5 3.3 0.9 0.0 Bright contact. 

145 490130.8 5980140.5 18.0 7.0 0.0 Several small bright contacts  
possibly debris. 

146 490173.9 5979978.9 2.5 1.0 0.0 Bright contact. 
147 490457.0 5979897.5 3.7 1.0 0.0 Probable boulder. 
148 490663.1 5979959.6 1.3 0.6 0.5 Probable boulder. 
149 490768.5 5979958.5 3.0 0.9 0.3 Probable boulder. 
150 490855.2 5979763.2 1.0 0.5 0.1 Probable boulder. 
151 491077.8 5979706.8 1.6 0.5 0.4 Probable boulder. 
152 491219.6 5979661.1 1.0 0.5 0.7 Probable boulder. 
153 491420.3 5979707.8 3.2 1.0 0.5 Probable boulder. 
154 491625.6 5979576.7 1.0 0.8 0.5 Probable boulder. 
155 491630.8 5979505.0 0.9 0.4 0.2 Probable boulder. 
156 491648.5 5979526.0 0.9 0.3 0.5 Probable boulder. 
157 491792.2 5979538.9 1.4 0.3 0.2 Possible debris. 
158 492266.9 5979233.7 5.4 6.3 0.0 Probable boulder. 
159 492433.4 5979228.4 16.0 9.0 0.0 Linear reflectors. Possibly debris. 
160 492487.2 5979287.5 3.4 1.3 1.0 Probable boulder. 
161 492510.4 5979217.0 2.1 0.7 0.3 Probably a bedform. 
162 492518.6 5979273.3 1.9 1.1 0.4 Probable boulder. 
163 492545.7 5979273.7 1.7 0.8 0.2 Possibly trench levee. 
164 492647.7 5979285.2 1.5 1.3 0.9 Probable boulder. 
165 492781.8 5979230.0 1.6 1.5 0.6 Probable boulder. 
166 493083.8 5979252.8 13.4 8.4 2.0 Mound. Possible Wreck. 
167 493169.0 5979254.3 8.6 1.2 0.4 Possible fishing debris. 
168 493188.0 5979255.4 6.5 1.3 0.4 Probable bedform. 
169 493731.9 5979289.1 3.0 0.4 0.0 Possible piece of cable or chain. 
170 493851.7 5979278.6 1.3 0.1 0.0 Probable boulder. 
171 493864.9 5979277.7 4.7 0.6 0.2 Possible chain. 
172 493879.2 5979229.9 2.3 0.7 0.1 Possible debris with scour. 
173 493879.3 5979238.5 3.4 1.4 0.3 Probably irregular bedform. 
174 494103.8 5979224.3 1.7 0.8 0.2 Probable bedform. 
175 494432.5 5979322.9 2.4 0.1 0.3 Possible cable or chain. 
176 494821.5 5979530.2 4.9 0.0 0.0 Possible cable. 
177 495167.6 5979771.9 1.7 0.3 0.0 Possible piece of cable. 
178 495393.8 5979844.1 1.1 0.6 0.0 Possible debris. Probable boulder. 
179 495545.9 5979897.3 1.1 0.4 0.1 Probable boulder. 
180 496530.7 5980285.3 1.4 0.8 0.4 Probable boulder. 
181 496555.7 5980295.2 2.2 0.5 0.1 Probable boulder. 
182 496557.2 5980296.7 1.5 1.0 0.2 Probable boulder. 
183 496676.3 5980228.7 1.6 0.7 0.2 Possible debris. 
184 496972.7 5980426.0 4.0 0.7 0.4 Probable boulder. 
185 497148.5 5980339.2 0.5 0.3 0.3 Probable boulder. 
186 497204.8 5980368.2 2.2 0.8 0.3 Possibly scarred seabed. 
187 497242.9 5980429.4 2.1 1.1 0.5 Probable trench levee. 
188 497264.8 5980353.2 4.6 0.6 0.4 Possible debris. Probably bedform. 
189 497284.6 5980404.6 7.5 0.4 0.6 Possible cable probable bedform. 
190 497304.4 5980412.4 7.4 0.0 0.0 Possible cable. 
191 497333.1 5980349.2 1.1 0.5 0.4 Possible debris. 
192 497390.9 5980512.4 11.4 0.3 0.6 Possible cable. Probable bedform. 
193 497981.3 5980614.2 7.6 1.9 0.1 Probable bedform. 
194 498101.6 5980548.2 2.5 0.9 0.6 Probable bedform. 
195 498124.4 5980555.1 1.8 1.0 0.8 Probable boulder. 
196 498324.3 5980673.1 17.9 0.1 0.1 Possible cable. 
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Contact 
ID 

Eastings 
(m) 

Northings 
(m) 

Length 
(m) 

Width 
(m) 

Height 
(m) 

Comments 
 

197 498426.2 5980665.7 4.3 0.2 0.3 Possible cable. 
198 498728.1 5980903.6 10.8 0.5 0.2 Possible chain. 
199 498781.3 5980759.9 1.1 0.4 0.2 Probable boulder. 
200 499034.7 5980979.4 0.6 0.2 0.3 Probable boulder. 
201 499077.1 5980959.8 1.3 0.2 0.1 Probable boulder. 
202 499107.0 5981181.4 4.4 1.7 0.0 Probable boulder. 
203 499115.6 5981135.4 21.0 0.2 0.2 Possible cable or chain. 
204 499145.8 5981136.3 16.0 0.3 0.4 Possible cable or chain.. 
205 499179.1 5981124.0 4.5 1.7 0.2 Probable boulder. 

206 499394.3 5981272.7 40.5 0.8 0.3 Sinuous ridge. Possible  
shallow-buried cable or chain. 

207 499409.4 5981304.4 15.9 0.2 0.4 Possible cable. 
208 499468.8 5981232.4 3.2 0.2 0.3 Possible piece of cable. 
209 499495.2 5981358.3 1.3 0.3 0.1 Possible piece of pipe or cable. 
210 499525.1 5981373.0 7.4 0.3 0.3 Possible cable. 
211 499525.4 5981528.2 5.2 1.3 0.2 Probable boulder. 
212 499565.9 5981341.2 1.8 0.4 0.2 Probable bedform. 
213 499745.9 5981761.6 5.5 0.3 0.2 Probable boulder. 

214 499753.3 5981758.3 7.0 0.1 0.0 Length probably exaggerated 
by towfish yaw or tug. 

215 499777.6 5981554.3 15.6 0.3 0.3 Possible cable or chain. 
216 499853.8 5981853.3 6.6 4.3 0.9 Prominent mound possibly buried debris. 
217 499906.5 5981800.0 11.1 1.4 0.2 Probable boulder. 
218 499911.6 5981733.7 0.9 0.4 1.7 Unidentified prominent object. 
219 499927.5 5981815.8 8.6 1.2 0.4 Isolated ridge possibly buried debris. 
220 499962.3 5981780.2 3.7 0.5 0.2 Possible chain or cable. 
221 500010.7 5981839.8 10.2 4.4 0.2 Possible soft debris. 
222 500032.0 5981857.1 2.7 0.5 0.3 Possible debris. 
223 500375.1 5982435.2 3.3 0.9 0.3 Prominent isolated object. 
224 500572.9 5982607.7 13.5 0.1 0.0 Possible cable. 
225 500601.9 5982633.7 35.1 0.1 0.0 Probable cable. 
226 500634.6 5982696.1 45.2 0.1 0.0 Possible cable. 
227 500866.3 5982637.4 6.0 3.8 0.0 Possible structure. 
228 500871.0 5982641.8 8.7 0.0 0.0 Possible chain or cable. 
229 500924.0 5982924.5 10.0 5.7 0.3 Possible soft debris. 
230 501008.0 5982991.1 4.8 0.7 0.1 Possible soft debris. 
231 501037.4 5982939.4 3.3 0.4 0.1 Possible chain or cable. 
232 501310.6 5983200.1 4.9 1.3 0.2 Possible cable or chain. 
233 501340.1 5983210.2 1.4 1.1 0.4 Probable boulder. 
234 501346.8 5983202.2 0.1 0.5 0.2 Probable boulder. 
235 501347.3 5983215.3 2.1 0.9 0.3 Possible Debris. 
236 501401.9 5983225.7 5.8 3.5 0.0 Possible soft debris in bedform. 
237 501440.0 5983268.9 0.9 0.4 0.3 Probable boulder. 
238 501551.1 5983458.0 1.4 0.3 0.1 Probable boulder. 
239 501672.6 5983492.9 4.0 0.4 0.0 Scar with possible cable. 
240 501781.3 5983471.7 3.0 1.4 0.2 Probable boulder. 
241 501871.1 5983773.7 5.2 0.8 0.1 Probable boulder. 
242 501904.7 5983793.3 5.9 0.4 0.1 Probable boulder. 
243 501946.7 5983690.3 11.5 0.5 0.2 Scar with possible cable. 
244 501978.9 5983859.5 13.5 5.8 0.2 Depression with possible debris. 

245 502162.6 5984047.3 1.6 0.7 0.4 Bright object associated 
with bright linear target. 

246 502174.9 5984053.2 19.8 0.2 0.2 Linear target probable chain. 
247 502247.9 5984100.9 1.7 1.2 0.1 Irregular bright contact. 
248 502279.5 5984067.0 6.6 0.3 0.1 Possible chain. 
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Contact 
ID 

Eastings 
(m) 

Northings 
(m) 

Length 
(m) 

Width 
(m) 

Height 
(m) 

Comments 
 

249 502282.1 5984069.0 4.0 0.2 0.3 Probable boulder. 
250 503287.2 5984969.6 1.5 0.3 0.0 Probable boulder. 

251 503917.0 5985876.8 7.6 0.1 0.1 Probable chain associated 
with probable anchor. 

252 503920.7 5985874.9 4.7 3.8 0.2 Probable anchor associated  
with chain and floating line. 

253 503923.8 5985882.2 7.5 6.5 0.0 Possible structure. 
 
 

CABLE ROUTE 
 SONAR CONTACT LISTINGS (November 2007 survey) 

 

New ID Eastings 
(m) 

Northings 
(m) 

Length 
(m) 

Width 
(m) 

Height 
(m) Description 

W07-06 486636.9 5981276.5 3.2 2.1 1.2 Object sitting directly on top trench. 
Probable boulder. 

W07-07 501443.6 5983272.3 0.6 0.0 0.5 scoured boulder 
W07-08 501405.5 5983227.8 0.1 0.1 0.8 possible anchor and chain 
W07-09 499943.9 5981862.2 3.6 0.7 1.7  
W07-10 499391.6 5981261.4 0.0 0.0 0.5 probable boulder 
W07-11 503917.0 5985878.3 10.8 0.6 0.3 Possible anchor and chain 
W07-12 502767.7 5984471.4 4.0 0.1 0.7 Probable boulder 
W07-13 501553.6 5983465.0 0.0 0.0 0.0 possible anchor and chain 
W07-14 500467.7 5982391.8 9.4 0.2 0.6 possible scoured boulder 
W07-15 500447.9 5982369.2 5.7 0.0 0.4 possible scoured boulder 
W07-16 500438.6 5982358.4 4.9 0.2 1.0 possible scoured boulder 
W07-17 500425.2 5982340.1 18.0 0.3 2.1 possible scoured boulder 
W07-18 499926.2 5981908.6 16.5 2.0 0.5 boulder 
W07-19 499906.9 5981794.2 0.0 0.0 1.0 possible scoured boulder 
W07-20 499811.4 5981696.3 2.6 0.1 0.4 scoured cobble 
W07-21 499803.6 5981670.7 1.3 0.1 0.3  
W07-22 499609.6 5981474.6 12.6 0.2 0.3 scoured boulder 
W07-23 499549.0 5981421.8 0.8 0.1 0.5 scoured cobble 
W07-24 498575.0 5980714.5 3.4 2.4 0.8 probable boulder 
W07-25 497651.6 5980509.7 1.3 1.2 1.0 probable boulder 
W07-26 497381.3 5980447.6 0.5 0.4 0.7 probable boulder 
W07-27 493135.0 5979225.8 1.1 1.5 0.5 probable boulder 
W07-28 492619.7 5979307.2 2.9 0.5 0.3 probable boulder 
W07-29 492537.4 5979273.2 0.0 0.0 0.7 probable boulder 
W07-30 492175.5 5979360.6 0.8 1.2 0.3 boulder 
W07-31 492179.2 5979366.2 0.4 0.8 0.6 boulder 
W07-32 492169.0 5979361.0 0.0 0.0 0.3 boulder 
W07-33 492168.2 5979362.6 0.4 0.6 0.4 boulder 
W07-34 489422.8 5980390.6 2.6 1.3 0.7 probable boulder 
W07-35 489261.3 5980471.9 0.0 0.0 0.3 probable boulder 
W07-36 489225.9 5980471.3 0.0 0.0 0.8 probable boulder 
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New ID Eastings 
(m) 

Northings 
(m) 

Length 
(m) 

Width 
(m) 

Height 
(m) Description 

W07-37 488948.0 5980538.3 0.1 0.9 0.6 probable boulder 
W07-38 488582.7 5980662.2 0.4 0.9 0.6 probable boulder 
W07-39 488548.6 5980708.4 2.2 0.2 0.6 probable boulder 
W07-40 488484.1 5980735.4 0.1 0.7 0.8 probable boulder 
W07-41 488300.0 5980765.9 0.7 1.3 0.8 probable boulder 
W07-42 488260.4 5980785.3 0.6 0.5 0.8 probable boulder 
W07-43 488235.8 5980780.1 0.2 0.6 0.4 probable boulder 
W07-44 488106.3 5980831.6 0.4 1.1 0.6 probable boulder 
W07-45 488091.7 5980885.8 2.1 0.8 0.9 probable boulder 
W07-46 488018.1 5980891.1 0.3 1.2 1.0 probable boulder 
W07-47 487809.0 5980944.9 0.5 1.4 0.6 probable boulder 
W07-48 488003.2 5980865.1 0.0 0.0 0.4 probable boulder 
W07-49 488009.8 5980895.4 0.6 1.1 1.1 probable boulder 
W07-50 487889.3 5980917.7 0.8 2.1 0.7 probable boulder 
W07-51 487623.0 5981001.1 1.7 1.2 0.7 probable boulder 
W07-52 487553.8 5981018.9 0.5 1.0 0.4 probable boulder 
W07-53 487503.9 5981038.2 1.2 1.5 0.8 probable boulder 
W07-54 487447.5 5981051.1 0.4 1.4 0.5 probable boulder 
W07-55 487446.5 5981097.4 0.6 1.3 1.2 probable boulder 
W07-56 487143.3 5981142.3 0.0 0.0 0.5 probable boulder 
W07-57 487117.8 5981136.8 1.1 0.7 0.9 probable boulder 
W07-58 487117.4 5981139.3 0.9 1.0 0.5 probable boulder 
W07-59 486948.2 5981199.0 0.1 1.0 0.7 probable boulder 
W07-60 486903.5 5981205.0 0.3 2.2 0.9 probable boulder 
W07-61 486966.7 5981240.4 3.1 0.9 1.1 probable boulder 
W07-62 486946.1 5981200.7 1.1 0.8 0.6 probable boulder 
W07-63 486902.7 5981205.5 0.3 1.0 0.7 probable boulder 
W07-64 486873.3 5981224.3 0.7 1.1 0.5 probable boulder 
W07-65 486645.5 5981289.9 2.1 0.7 1.0 probable boulder 
W07-66 486630.3 5981278.6 1.7 1.1 1.3 probable boulder 
W07-67 486619.8 5981277.2 2.0 1.1 0.4 probable boulder 
W07-68 486609.6 5981278.4 1.1 1.4 0.6 probable boulder 
W07-69 485837.2 5981521.8 1.1 1.1 1.0 probable boulder 
W07-70 485396.3 5981540.2 3.1 0.5 0.2 probable boulder 
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LINEAR SONAR CONTACT LISTINGS (November 2007 survey) 
 

Event New ID Eastings 
 (m) 

Northings 
(m) 

Length 
 (m) 

Width 
 (m) 

Height 
 (m) Description                                 

start W07-75 502236.2 5983874.9 7.3 0.6 0  

end W07-75 502230.1 5983869.9 7.3 0.6 0 bright contact, partially buried.  
Approx 80m from cable route. 

Start W07-78 501946.4 5983730.3 4.9 0 0 
end W07-78 501942.6 5983727.1 4.9 0 0 

Linear target 

start W07-65 500442.7 5982412.5 53.4 0.0 0  

end W07-65 500406.5 5982373.2 53.4 0.0 0 possible natural scour feature  
or remnants of cable trench 

start W07-51 498514.7 5980611.8 72.5 0.0 0                                                      
end W07-51 498446.0 5980592.3 72.5 0.0 0 possible chain / fishing line          
start W07-50 498486.4 5980588.4 25.3 0.0 0                                                      
end W07-50 498467.3 5980572.2 25.3 0.0 0 possible chain / fishing line          
start W07-71 500818.2 5982766.7 34.9 0.0 0                                                      

end W07-79 500798.8 5982741.2 34.9 0.0 0 linear target running parallel 
 to trenching approx 30m off. ?    

start W07-69 500452.9 5982361.7 7.0 0.0 0                                                      

end W07-69 500447.9 5982356.8 7.0 0.0 0 bright linear contact,  
possible debris 

start W07-64 499982.3 5981901.0 18.4 0.0 0                                                      
end W07-64 499968.6 5981889.5 18.4 0.0 0 probable natural scour feature     
start W07-58 499618.0 5981529.9 12.1 0.0 0                                                      
end W07-58 499609.7 5981522.5 12.1 0.0 0 probable natural scour feature     
start W07-55 499506.0 5981427.7 9.6 0.0 0                                                     
end W07-55 499500.5 5981420.0 9.6 0.0 0 probable natural scour feature     
start W07-53 499345.7 5981240.9 32.1 0.0 0                                                      

end W07-53 499318.9 5981224.4 32.1 0.0 0 possible natural bedform 
feature or remnant trenching      

start W07-47 493459.5 5979215.7 40.9 0.0 0                                                      
end W07-47 493426.1 5979237.9 40.9 0.0 0 possible chain                              
start W07-46 493416.3 5979242.0 107.6 0.0 0                                                      
end W07-46 493309.3 5979247.1 107.6 0.0 0 possible chain                              
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CABLE ROUTE 
 CABLE EXPOSURES (All surveys) 

 
November 2007 April 2007 2006 

Event KP Eastings 
(m) 

Northings 
(m) 

Length 
(m) Event KP Length 

(m) Event KP Length 
(m) 

Start 2.816 503646.9 5985270.3 
End 2.820 503644.0 5985267.6 

3.9 Not observed in April 2007 Not observed in 2006 

Start 3.440 503196.3 5984838.2 
End 3.445 503191.9 5984835.3 

5.3 Not observed in April 2007 Not observed in 2006 

Start Start 3.758 
End 

Not observed in November 2007 
End 3.762 

4.7 Not observed in 2006 

Start 3.763 502956.9 5984621.2 
End 3.765 502955.6 5984619.8 

1.8 Not observed in April 2007 Not observed in 2006 

Start Start 3.766 
End 

Not observed in November 2007 
End 3.771 

5 Not observed in 2006 

Start 3.776 502947.5 5984612.9 
End 3.779 502945.3 5984611.2 

2.8 Start 3.777 

Start 3.790 502936.7 5984603.4 
End 3.792 502935.1 5984601.9 

2.2 End 3.792 
15.4 Not observed in 2006 

Start 3.798 502930.7 5984598.0 
End 3.805 502926.1 5984593.5 

6.4 Start 3.802 Not observed in 2006 

Start 3.813 502919.9 5984587.8 
End 3.820 502915.0 5984583.3 

6.7 End 3.818 
15.8 

Not observed in 2006 

Start 3.844 502897.3 5984567.1 Start 3.837 
End 3.849 502893.8 5984563.9 

4.7 
End 3.857 

19.7 Not observed in 2006 

Start 3.883 502869.1 5984540.5 Start 3.87 
End 3.884 502867.4 5984539.7 

1.9 
End 3.887 

16.3 Not observed in 2006 

Start 3.934 502830.4 5984506.8 Start 3.915 
End 3.938 502827.2 5984504.0 

4.3 
End 3.935 

20.1 Not observed in 2006 

Start Start 6.523 
End 

Not observed in November 2007 
End 6.572 

48.7 Not observed in 2006 

Start Start 9.771 
End 

Not observed in November 2007 
End 9.784 

13.7 Not observed in 2006 

Start 9.838 498404.2 5980643.1 Start 9.806 
End 9.847 498394.9 5980641.3 

9.5 
End 9.843 

37.3 Not observed in 2006 

Start 9.867 498375.3 5980637.3 
End 9.873 498369.8 5980636.1 

5.6 Not observed in April 2007 Not observed in 2006 

Start 9.888 498355.6 5980631.8 
End 9.892 498351.6 5980630.8 

4.1 Not observed in April 2007 Not observed in 2006 

Start Start 10.875 
End 

Not observed in November 2007 
End 10.897 

22.2 Not observed in 2006 

Start 10.942 497326.2 5980436.8 
End 10.953 497315.9 5980435.3 

10.4 Not observed in April 2007 Not observed in 2006 

Start Start 14.3 
End 

Not observed in November 2007 
End 14.302 

1.8 Not observed in 2006 

Start Start 14.607 
End 

Not observed in November 2007 
End 14.611 

3.6 Not observed in 2006 

Start Start 15.084 
End 

Not observed in November 2007 
End 15.1 

15.5 Not observed in 2006 
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November 2007 April 2007 2006 

Event KP Eastings 
(m) 

Northings 
(m) 

Length 
(m) Event KP Length 

(m) Event KP Length 
(m) 

Start 20.771 488024.1 5980856.9 Start 20.774 
End 20.776 488019.5 5980858.9 

4.7 
End 20.78 

6 Not observed in 2006 

Start 20.791 488005.5 5980864.1 Start 20.793 
End 20.805 487992.4 5980869.2 

14.1 
End 20.806 

12.6 Not observed in 2006 

Start Start 23.029 
End 

Not observed in November 2007 
End 23.061 

31.6 Not observed in 2006 

Start 23.332 485553.8 5981519.9 Start 23.326 Start 23.336 
End 23.344 485542.3 5981522.1 

11.7 
End 23.338 

12.1 
End 23.343 

7.8 

Start 23.359 485527.6 5981524.8 Start 23.355 
End 23.371 485515.5 5981527.5 

12.4 
End 23.371 

15.4 Not observed in 2006 

Start Start 23.371 
End 

Not observed in November 2007 
End 23.4 

29.1 Not observed in 2006 

Start Start 24.703 
End 

Not observed in November 2007 
End 24.712 

8.9 Not observed in 2006 
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GEODETIC PARAMETERS 
 
      

The GPS is referenced to the World Geodetic System, 1984 (WGS84).  In order to 

allow the navigation computer to display coordinates in real time, a datum 

transformation is applied to the incoming satellite positional data, which is received as 

a WGS84 (GPS) Datum Lat/Long coordinate.  This transformation is applied by the 

navigation software (Trimble’s HydroPro v2.3). 

All coordinates supplied within this report are referenced to: - WGS84, UTM Zone 30 N. 

Datum:    WGS 84 

Ellipsoid:   World Geodetic System 1984 

Semi-Major Axis:  6378137.0 

Semi-Minor Axis:  6356752.3142 

Inverse Flattening (I/F): 298.257222932868746 

Projection:    UTM 

False Easting:   500000m 

False Northing:  0m 

Latitude of Origin:  0° 00’ 00’’ North 

  Longitude of Origin:  03° 00’ 00’’ West 

  Scale Factor on CM:  0.9996 
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SURVEY CONTROL 

Ordnance Survey - GPS Passive Station 
 

Llanfairfechan C1SH6774 
  

Type of mark: Rivet   Last visited by OS: 16/10/2002   

Flush Bracket: Not available   On Landranger sheet: 115   

Grid reference: SH670745   On Explorer sheet: 17   

Access to mark: 2WD Vehicle   Permission required: No   

Keys required: No   

 

Coordinates of this station 

Date of observation: 06/10/1997   Coordinates last checked: 16/10/2002   

  Planned next check: 16/10/2007   

  

ETRS89 Cartesian ETRS89 Geodetic 

X: 3815245.760 m   Latitude: 53° 14' 56.9477'' N   

Y: -266401.167 m   Longitude: 3° 59' 39.1896'' W   

Z: 5087230.682 m   Ellipsoid height: 60.375 m  

  

National Grid (converted by OSTN02/OSGM02) 

Eastings: 267040.184 m   

Northings: 374313.852 m   

Height: 5.805 m   (Orthometric height above MSL, Newlyn Datum) 
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APPENDIX 4 
 

 
 

 
CALIBRATION CERTIFICATES 
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TIDAL DATA PLOT 
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APPENDIX 6 
 
 
 
 

DAILY OPERATIONS REPORTS 

SAFETY MEETING MINUTES 
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SAFETY MEETING MINUTES  
 

 
 

MV “Barinthus”  -   21st November 2007 
 
 
Meeting held onboard MV “Barinthus”  

 Started at 17:45 

Personnel Present: - Ian Greenwood Skipper 

   Gabriel Walton Hydrographic Surveyor 

Robert White  Geophysicist 

Safety Items 

 

1) “Barinthus” HSE manual was discussed. 

2) All safety equipment was checked. 

 

Any Other Business 
 

 No other business 
 
 Meeting closed at 18:20 
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