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1 EXECUTIVE SUMMARY 

1.1 LOCATION OVERVIEW 

 

Figure 1: Project location overview 

1.1 N5A TO NGT HOT TAP PIPELINE ROUTE ASSESSMENT 

 

Proposed Pipeline Route 

Corridor  

 

Start location coordinates 

(N5A Platform Location) 

721 607 mE 53° 41' 32.347" N 

5 954 650 mN 06° 21' 23.281" E 

End location coordinates 

(NGT hot tap Location) 

718 409 mE 53° 33' 57.806" N 

5 940 429 mN 06° 17' 53.314" E 

Geodesy ED50 : UTM Zone 31N  :  CM 3° E 

Vertical Datum All depths are in metres below LAT unless stated otherwise 

Survey area Route Length – 14.675 km 

Route Corridor width – 1000m 

Bathymetry 

Water depth along route Maximum: 26.4m LAT; Minimum: 9.8m LAT 

Water depths along the proposed route range between 26.4 at 

KP0.000 and 9.8m at KP14.670.  
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Water depths within route 
corridor 

Maximum: 26.7m LAT; Minimum: 9.4m LAT 

The seabed shoals gently towards the south of the survey area, the end 

of the proposed route.  

Seabed gradients and 

topography within route 

corridor 

Bedforms are not imaged on the sonar or bathymetry records. However 

photographs taken along the route as part of the environmental survey 

show the presence of ripples and small-scale dunes covering the 

majority of the seabed within the survey corridor area. 

A series of natural troughs trending west-north-west to east-south-east 

occur within the survey area crossing the proposed route, the largest is 

approximately 250m wide. Localised water depth variations are 

attributable to the relief and distribution of these troughs. Natural 

gradients along the proposed route are less than 1°. Maximum 

gradients of up to 3° are restricted to the flanks of the more prominent 

troughs. 

Two prominent features interpreted as shipwrecks surrounded by 

seabed scouring are observed on bathymetry records. The largest 

occurs at approximately KP2.462, 369m west-north-west of the 

proposed route and measures 40.1m x 12.8m x 1.1m. The other occurs 

at approximately KP2.373, 339m west-north-west of the proposed 

route with dimensions of 19.1 x 12.9 x 0.2m.  

Three semi-circular features with 1m of positive relief, interpreted as 

being related to previous drilling activity, are observed on bathymetry 

data. These are observed at the start of the proposed route between 

KP0.009 and KP0.089; these are offset by 90m to the easts-south-east 

at their closest approach. They are within a 30m radius of each other 

exhibiting average dimensions of 30m x 30m.  

Seabed Features 

Seabed sediments along 

proposed route  
Seabed sediments along the proposed pipeline route are expected to 
comprise fine to coarse SAND, with occasional areas of coarse SAND and 
CLAY with gravel and shell fragments.  

Seabed sediments within 

route corridor 
Seabed sediments along the proposed pipeline route corridor are 
expected to comprise fine to coarse SAND, with occasional areas of 
coarse SAND and CLAY with gravel and shell fragments.  

Existing Infrastructure within 

the survey corridor and along 

the proposed route 

The buried NGT 36IN Pipeline (trending south-west to north-east) 

crosses the proposed route at KP14.675. This has not been observed on 

side scan sonar or bathymetry data. Numerous magnetic contacts 

correlating with the database position have been observed along with 

diffractions on all SBP lines, indicating the pipeline is buried between 

0.2m and 0.8m below seabed. 

Three existing cables, trending north-west to south-east, are expected 

to cross the proposed route. These are not are not observed on the side 

scan sonar or bathymetry data. These cables are listed below: 

• Buitengaats Electric cable crossing the proposed route at 

KP6.837. 
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• ZeeEnergie Electric cable crossing the proposed route at 

KP6.907. 

• Tycom Telecom Cable Hunmanby GAP - Eemshaven crossing the 

proposed route at KP8.274. 

Several magnetic contacts without a predominant trend have been 

detected near the expected positions of the cables. 

Debris/obstructions along 

proposed route 
Seven contacts are within 10m of the proposed route; one of them is 
interpreted as a boulder and occurs at KP0.863, 6.2m east-south-east of 
the proposed route measuring 0.5m x 0.3m x 0.2m. The other six are 
interpreted as items of debris. The closest item of debris to the 
proposed pipeline route occurs at KP12.516, 2.2m west measuring 4.1m 
x 3.3m x 0.5m. 

Debris/obstructions within 

route corridor 
Numerous objects interpreted as boulders and items of debris are 
observed within the proposed pipeline route corridor. Most of the 
objects interpreted as boulders occur towards the north of the survey 
corridor area and coincide with areas of clay exposure.  

An isolated 7m long piece of linear debris is observed at approximately 
KP6.284, 420m west-north-west of the proposed route. 

The most significant objects identified on the sonar records are 

interpreted as shipwrecks. The largest occurs at approximately KP2.462, 

369m west-north-west of the proposed route and measures 40.1m x 

12.8m x 1.1m. The other one occurs at approximately KP2.373, 339m 

west-north-west of the proposed pipeline route with dimensions of 

19.1 x 12.9 x 0.2m.  

 

Numerous magnetic contacts have been detected within the corridor 

survey area. Several magnetic anomalies cluster near the start of the 

proposed route between KP0.000 and KP0.250. These are associated 

with three semi-circular features with no measurable height and high 

reflectivity that are interpreted to be related to previous drilling activity. 

These are observed between KP0.009 and KP0.089.  

 

A series of aligned magnetic contacts occurs towards the north of survey 

area crossing the proposed route at approximately KP2.249 trending 

west-south-west to east-north-east with strengths ranging between 

15nT and 258nT. These anomalies terminate at a wreck and may be a 

debris trail.  

 

A large magnetic anomaly is centred 100m west of the proposed route 

at KP12.377. This does not correspond with any seabed feature but is 

coincident with the position of an infilled sediment pocket.   
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Other recorded magnetic anomalies are not associated with any 

interpreted seabed feature. They are possibly associated with buried 

objects. 

Shallow Soils 

Expected geology along route 

 

The upper unit of fine to medium grained SAND generally thickens to 

the south. It is absent (or less than 0.5m thick) from KP 0.430 to KP 0.450 

and KP 0.757 to KP 1.045. South of KP 5.951 the base of the mapped 

unit becomes indistinct to the point of being unmappable, at this point 

the unit is approximately 9m thick.  

The upper unit is sub-cropped by a sequence of variable composition. 

Vibrocore logs show that this sub-crop predominantly comprises silty 

fine SAND except for the area north of KP 1.246 where the subcrop is 

more clay prone and is interpreted to be the infill of a broad channel. 

Potential Hazards 

Obstructions along route Cobbles and boulders possible within the shallow geological sequence 

along the proposed route or anywhere within the survey corridor.  
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2 INTRODUCTION 

2.1 PROJECT OVERVIEW 

GEOxyz was contracted to do a geophysical route survey in the Dutch Sector, Block N5A along a proposed 
pipeline route corridor between the N5A Platform location (see separate report ref LU0022H-553-RR-01) and 
the NGT hot tap location. Multibeam echosounder (MBES), side scan sonar (SSS), magnetometer and sub-
bottom profiler data were acquired along a 15km by 1km survey corridor. 

Seventeen environmental grab samples and five camera transects were acquired along the proposed route 
corridor.  The results of these will be issued in a separate report volume Client document numbers N05A-7-
10-0-70019-01 and N05A-7-10-0-70020-01). 

Fifteen vibrocore samples were also acquired along the route and reported by Igeotest (Ref. 2).  

Proposed pipeline route corridor location: 

Table 1: N5A to NGT hot tap Pipeline Route 

N5A to NGT Hot tap Pipeline Route – ED50, UTM 31N, CM 3° E 

Proposed Pipeline 

Route Location 
KP Easting (m) Northing (m) Latitude Longitude 

Start of Route N5A 

Platform Location 
0.000 721 607.00 5 954 650.00 53° 41' 32.347" N 06° 21' 23.281" E 

 8.630 718 906.12 5 946 454.01 53° 37' 11.690" N 06° 18' 35.507" E 

End of Route – NGT 

hot tap Location 
14.675 718 409.00 5 940 429.00 53° 33' 57.806" N 06°17' 53.314" E 

 

The survey was carried out on the survey vessel Geo-Ocean III between the 1st and 15th May 2019.  

 

The survey line plan is displayed in Figure 2. 
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Figure 2: Survey line plan 
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2.2 SCOPE OF WORK 

The objectives for the route survey are as follows:  

• To complete all survey operations with no Health, Safety or Environmental incidents; 

• To identify all geohazards and geological conditions relating to pipeline installation. This may include 
channelling, faulting and other geological features and variations that may be of significance;  

• To identify any seabed obstructions; 

• To establish water depths and seabed conditions; 

• To investigate sub-seabed geological conditions to allow detailed soils classification, for assessment 
of trenching/pipe lay conditions. 

2.3 GEODETIC PARAMETERS 

2.3.1 Horizontal Reference 

Table 2: Geodetic parameters 

Geodetic parameters 

Spheroid International 1924 

Semi-major axis 6378388.297 

Semi-minor axis 6356911.946 

Datum European Datum 1950 (ED50) 

Projection Universal Transverse Mercator (UTM) 

False Easting 500000.00 

False Northing 0.00 

Central Meridian 3° East 

Central Scale Factor 0.9996 

Latitude of Origin 0° 

Grid Zone 31 North 

Datum Transformation WGS84 – ED50 

dx + 89.5m 

dy +93.8m 

dz +123.1m 

Rx 0.0 

Ry 0.0 

Rz -0.156 

Scale  -1.2ppm 

 

2.3.2 Vertical Reference 

All water depths have been reduced to LAT using the DTU15 model. MSL is 1.6m above LAT within the survey 
area. 
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3 DATA ACQUISITION PROCESSING & LIMITATIONS 

3.1 MULTI-BEAM ECHO SOUNDER 

Bathymetric data were acquired using a R2Sonic 2024 multibeam echosounder. Tidal reduction was carried 
out using the DTU15 model. Bathymetry data were reduced to Lowest Astronomical Tide (LAT). LAT is 1.6m 
below MSL within the survey area. 

Water depths are quoted relative to Lowest Astronomical Tide (LAT) and are considered to be accurate to 
±1% (approximately 0.3m). The multibeam data have been processed to a 0.5m x 0.5m bin size. 

Data processing was carried out using QINSy and QIMERA. Data was recorded in QINSy as raw QPD files. 
Multibeam data were cleaned using a combination of basic filters applied to the entire data set and then 
individual QPDs were manually cleaned by deleting any further outliers within the data. Once cleaned, the 
QPDs were tidally corrected and further minor adjustments were made to visually improve the data within 
QIMERA. A final grid file was exported and contoured at a 0.5m contour interval and a Geo-Tiff produced for 
final presentation. 

3.2 SIDE-SCAN SONAR 

Side Scan Sonar data were acquired using an Edgetech 4200 with a frequency of 100kHz / 400 kHz operating 
at ranges of 50m/150m/200m/250m. 
 
Data were positioned using a Sonardyne Ranger 2 USBL system with the total accuracy of contacts affected 
by vessel positioning, the acoustic positioning of the towfish relative to the vessel and position of the contact 
relative to the towfish. For this survey position accuracy of the side scan sonar data set was generally 
between ±3-5m. MBES data has been used to improve the positioning of contacts picked from SSS data and 
features such as depressions, scars etc. are generally picked from the MBES data wherever possible. 
 
Three main factors influence resolution in the along-track direction. These are horizontal beam width, tow 
speed and sonar range. These parameters are summarised in the table below. Across track resolution is 
determined by the sonar frequency. Although the higher frequency allows smaller objects to be detected it 
does limit range to ˜75m. 
 

Sonar Range   150m/200m per channel 
Horizontal Beam Width  100 kHz 1.5° 

400 kHz 0.4° 
Vertical Beam Width 100 kHz/400 kHz 50° 
Along Track Resolution  100 kHz 3.9m at 150m range 

400 kHz 1.1m at 150m range 
Across Track Resolution  100 kHz 8cm 

400 kHz 2cm 

 

The 100kHz data has been used to create the mosaic. Raw data were imported into Coda Survey Engine and 
the seabed position picked. Data were then scaled, and a time varying gain (TVG) and corrected navigation 
applied. Data were then slant range corrected and layered to create the most coherent mosaic possible. The 
mosaic has been exported at a resolution of 2 pixels per metre.  

Target picking has generally taken place on the 400kHz data, however where coverage is less than 200% on 
the 400kHz data the 100kHz data were used. The same processing steps - seabed picked, scaling, TVG and 
corrected navigation have also been applied to the 400kHz data. Data were then examined on a line by line 
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basis and seabed targets were picked – objects, linear debris, scars, depressions etc. Reviewed contact 
positions were reconciled between lines and target lists exported. 

3.3 MAGNETOMETER 

Magnetometer data were acquired using a Geometrics G882 magnetometer piggybacked 10m behind the 
side scan sonar. 

Data were positioned using a Sonardyne Ranger 2 USBL system with the accuracy of contacts identified from 
magnetometer data being affected by vessel positioning and the acoustic positioning of the towfish. For this 
survey position accuracy of the magnetometer data was generally between ±3-5m (based on side scan sonar 
positioning). 

Data were recorded as text files in QINSy and then graphed in Oasis Montaj where contacts of 10nT or greater 
were picked due to vessel associated noise from short layback in the shallow water and a target list is 
exported. The Magnetometer was flown at a height of 10-20m above the seabed meaning small contacts 
could potentially be missed. Due to the very low data density (the minimum line spacing was 75m) the 
reported position of magnetic contacts is the position of the anomaly along the survey line rather than an 
interpretation of the exact position of the potential magnetic contact. A contact could lie on either side of 
the survey line up to half the distance to the adjacent line, so if the line spacing was 50m the contact could 
lie up to 25m either side of the line. A magnetometer used this way is of limited usefulness but remains 
effective for confirming the positions of seabed infrastructure and highlighting approximate positions of large 
magnetic contacts. 

3.4 SUB-BOTTOM PROFILER 

Shallow soils conditions have been interpreted from pinger data collected within the survey area. 
Interpretation of the pinger dataset is limited to approximately 15ms TWT below seabed (12m ASV 1600m/s). 

Estimated resolution for Pinger dataset is listed below. 

Pinger 

Vertical Resolution
   

0.1m (based on an estimated dominant frequency of 4kHz and an assumed 
constant velocity of 1600m/s). Direct observation of the records shows 
that a resolution of approximately 0.2m may be the practical limit.  

Horizontal 
Resolution  

0.6m based on 250 millisecond trigger rate. 

4m Fresnel zone at 20ms (based on an estimated dominant frequency of 
4kHz and an assumed constant velocity of 1600m/s). 
 

Pinger data were recorded in Coda acquisition software in cod file format. The seabed was picked, data were 
scaled, a TVG applied and either heave compensation or a swell filter applied. Data were then exported as a 
processed segy file and imported into the Kingdom 2016 software where interpretation was carried out. 

Time to depth conversion has been carried out using an assumed constant seismic velocity of 1600m/s.  

Lithological descriptions are interpreted from seismic character and geotechnical information (Refs. 2 and 3). 

Segy data were loaded into a kingdom workstation once processing had been completed and basic QC of the 

data took place. Seabed position was checked against time converted MBES xyz data. Key horizons were then 

picked, and all data was checked for anomalies and variations by iterative visual assessment. 
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4 DETAILED RESULTS 

4.1 BATHYMETRY 

Bathymetry data were acquired using an R2Sonic 2024 multi-beam echo sounder and have been reduced to 

LAT. LAT is 1.6m below MSL along the route corridor. Bathymetry data were gridded at a 0.5 x 0.5m cell size. 

A bathymetry profile through the proposed survey route is included as Figure 3. 

 

A series of natural troughs trending west-north-west to east-south-east occur within the survey area crossing 

the proposed route, the largest is approximately 250m wide. Localised water depth variations are 

attributable to the relief and distribution of the identified troughs. Water depths along the proposed pipeline 

route range between 9.8m LAT at KP0.000 and 26.4m LAT at KP14.675. The seabed shoals gently towards the 

south of the survey area, end of the proposed pipeline route.  

 

Natural gradients along the proposed route are less than 1°. Maximum gradients of up to 3° are restricted to 

the flanks of the more prominent troughs. 

 

Two prominent features interpreted as shipwrecks surrounded by seabed scouring are observed on 

bathymetry records. The largest occurs at approximately KP2.462, 369m west-north-west of the proposed 

route and measures 40.1m x 12.8m x 1.1m. The other occurs at approximately KP2.373, 339m west-north-

west of the proposed route with dimensions of 19.1 x 12.9 x 0.2m. 

 

Three semi-circular features with 1m of positive relief, interpreted as being related to previous drilling 

activity, are observed on bathymetry data. These are observed at the start of the proposed route between 

KP0.009 and KP0.089; these are offset by 90m to the easts-south-east at their closest approach. They are 

within a 30m radius of each other exhibiting average dimensions of 30m x 30m. 

 

Three existing cables and one pipeline are expected to be crossing the proposed pipeline route. These are 

not observed on the bathymetry. The existing infrastructure is listed below: 

• Tycom telecom cable 

• Buitenga ats Electric cable 

• ZeeEnergie Electric cable  

• NGT 36” Pipeline 
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Figure 3: Bathymetric profile along the proposed pipeline route N5A to NGT Hot tap 

KP0.000 

 

 

KP14.670 
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4.2 SEABED FEATURES 

Side scan sonar data were acquired with an Edgetech 4200 system operating at 100kHz/400kHz (150m/200m 
per channel range). This was supplemented by swathe bathymetry data gridded to a 0.5m bin size. A Habitat 
Assessment Report (Report Ref. LU0022H-553-RR-04) and Environmental Baseline Survey Report (Report Ref. 
LU0022H-553-RR-05) will be issued separately. 

4.2.1 Seabed Sediments 

Seabed sediments along the proposed pipeline route corridor are expected to comprise fine to coarse SAND, 
with occasional areas of coarse SAND and CLAY with gravel and shell fragments. Seabed sediment types 
examples are included as Figures 4 and 5. 

 

 

Figure 4: Environmental Images illustrating seabed sediment types within the proposed pipeline route N5A to NGT Hot tap 
corridor. (Left Photo - GRAB_P_6. Right Photo – GRAB_P_1) 

 

Figure 5: Environmental Images illustrating bedforms covering the seabed within the proposed pipeline route N5A to NGT Hot 
tap corridor. (Left Photo - GRAB_P_8. Right Photo – GRAB_P_12) 

 

4.2.2 Seabed Morphology 

Bedforms are not imaged in the sonar or bathymetry records. However, photographs taken along the 
proposed route as part of the environmental survey clearly show the presence of ripples and small-scale 
dunes covering the majority of the seabed within the survey corridor area (ref. Figure 5).  
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The seabed along the proposed pipeline route corridor varies very slightly shoaling towards the end of the 
route, with minimum and maximum water depths along the route of 9.8m LAT and 26.4m LAT respectively.  

4.2.3 Seabed Obstructions  

Numerous objects interpreted as boulders and items of debris are observed within the proposed pipeline 
route corridor. Most of the objects interpreted as boulders occur towards the north of the survey corridor 
area and coincide with areas of clay exposure.  

Seven contacts are within 10m of the proposed route; one of them is interpreted as a boulder and occurs at 
KP0.863, 6.2m east-south-east of the proposed route measuring 0.5m x 0.3m x 0.2m. The other six are 
interpreted as items of debris. The closest item of debris to the proposed pipeline route occurs at KP12.516, 
2.2m west measuring 4.1m x 3.3m x 0.5m. 

An isolated item of linear debris is observed at approximately KP6.284, 420m west-north-west of the 
proposed route exhibiting a length of 7m. 

The most significant objects identified on the sonar records are interpreted as shipwrecks. The largest occurs 
at approximately KP2.462, 369m west-north-west of the proposed route and measures 40.1m x 12.8m x 
1.1m. The second occurs at approximately KP2.373, 339m west-north-west of the proposed pipeline route 
with dimensions of 19.1 x 12.9 x 0.2m.  

Sonar contacts within 200m of the proposed pipeline route are listed in the Table 5. 

Numerous magnetic contacts have been detected within the corridor survey area. Several magnetic 

anomalies cluster near the start of the proposed route between KP0.000 and KP0.250. These are associated 

with three semi-circular features with no measurable height and high reflectivity that are interpreted to be 

related to previous drilling activity. These are observed between KP0.009 and KP0.089. 

 

Several magnetic contacts correlate with the position of the most significant shipwreck described above. The 

largest of these anomalies occurs at KP2.446, 394m west-north-west of the route and measures 6757nT. In 

addition to the magnetic contacts around the shipwreck location there is also a trail of magnetic contacts 

trending ENE away from the shipwreck location for approximately 2.2km and crossing the proposed route at 

approximately KP2.24. No corresponding linear feature was observed on the side scan sonar data (see Figure 

10).  

 

A second set of aligned magnetic contacts is observed at the end of the proposed corridor crossing the 

proposed pipeline route at approximately KP14.675 trending south-west to north-east with strengths ranging 

between 88nT to 9291nT. These correlate with the buried NGT 36” Pipeline, which has not been observed 

on sonar records. A sonar data example at the pipeline position is included as Figure 15. This has been 

identified as a diffraction on all lines of the pinger data that cross the database position, buried between 0.2 

and 0.8m below seabed (See section 4.3.3). 

 

Three existing cables are expected to be crossing the proposed pipeline route. No features associated with 

these cables are observed on the side scan sonar records. A few isolated magnetic contacts were recorded 

close to the expected cable positions.  Two sonar data examples at the database position of these cables are 

included as Figures 12 and 13. A list of the existing infrastructure crossing the proposed pipeline route is 

detailed in Table 4. 
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Table 3: Existing Infrastructure crossing the Proposed N5A to NGT Hot tap Pipeline Route (Ref. 4) 

Infrastructure Name KP Easting (m) Northing (m) 

Buitengaats Electric cable 6.837 719 467.2  5 948 156.5 

ZeeEnergie Electric cable 6.907 719 445.1   5 948 089.6 

Tycom Telecom Cable Hunmanby GAP - Eemshaven 8.274 719 017.5  5 946 791.9 

NGT 36” Pipeline 14.675 718 409.0 5 940 429.0 

 

Large magnetic anomalies have been identified on six survey lines, centred 100m west of the proposed route 

at approximately KP 12.360. There are no corresponding side scan sonar or SBP contacts or diffractions. The 

anomalies are coincident with the position of an infilled sediment pocket. This sediment pocket is up to 1.4m 

deep based on SBP data.  

 

Caution is advised in this area. It may be advisable to reroute to increase the offset from this area of potential 

debris. 

Figure 6. Significant magnetic anomaly – KP 12.360 

 
 

Other recorded magnetic anomalies are not associated with any interpreted seabed feature. They are 

therefore interpreted to relate to other buried objects These are however on an order of magnitude lower 

than those discussed above. 

Magnetic contacts within 200m of the proposed pipeline route are listed in the Table 6. 

  

A B 

A 

B 

Side scan sonar mosaic 

Magnetic anomaly, 

registered on six lines 
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Table 4: Side Scan Sonar Contact Listing 

Side Scan Sonar Contact List 

Description KP DCC (m) Easting (m) Northing (m) 
Dimensions (m) 

L x W x H 

Object -0.151 -0.9 721 655.2 5 954 793.5  H = 0.7 

Object -0.062 -173.6 721 791.4 5 954 654.8 H = 0.5 

Object -0.046 172.1 721 458.1 5 954 747.9 H = 0.9 

Object -0.019 -162.0 721 766.6 5 954 616.9 H = 0.8 

Object -0.001 198.0 721 419.2 5 954 712.6 H = 0.7 

Object 0.001 54.5 721 555.0 5 954 666.2 H = 0.8 

Object 0.008 -149.7 721 746.8 5 954 595.7 H = 0.6 

Object 0.067 -69.6 721 652.1 5 954 564.4 H = 0.6 

Object 0.088 -38.4 721 616.0 5 954 554.5 H = 0.6 

Object 0.098 -192.7 721 759.4 5 954 496.7 H = 0.6 

Object 0.119 -58.0 721 625.0 5 954 519.2 H = 0.7 

Object 0.177 150.7 721 408.5 5 954 529.1 H = 1.3 

Object 0.251 194.4 721 343.9 5 954 472.5 H = 0.5 

Object 0.255 162.0 721 373.4 5 954 458.7 H = 0.5 

Object 0.410 -40.9 721 517.6 5 954 248.1 H = 0.6 

Object 0.434 190.1 721 290.6 5 954 297.2 H = 0.6 

Object 0.434 79.4 721 395.6 5 954 262.4 H = 0.6 

Object 0.436 -106.1 721 571.5 5 954 203.1 H = 0.5 

Object 0.436 -55.2 721 523.0 5 954 218.8 H = 0.7 

Object 0.444 76.9 721 395.2 5 954 252.8 H = 0.7 

Object 0.523 -192.8 721 626.4 5 954 092.9 H = 0.5 

Object 0.538 -174.7 721 604.6 5 954 084.5 H = 0.7 

Object 0.619 -44.6 721 455.7 5 954 048.1 H = 0.5 

Object 0.632 -37.4 721 444.6 5 954 037.8 H = 0.6 

Object 0.695 162.5 721 235.0 5 954 040.4 H = 0.6 

Object 0.740 135.5 721 246.9 5 953 990. H = 0.7 

Object 0.758 183.2 721 195.8 5 953 987.5 H = 0.5 

Object 0.815 -38.1 721 388.2 5 953 864.3 H = 0.6 

Object 0.837 103.5 721 246.8 5 953 887.4 H = 0.6 

Object 0.861 115.9 721 227.5 5 953 868.5 H = 0.7 

Object 0.862 -6.2 721 343.0 5 953 829.2 H = 0.5 

Object 0.882 111.7 721 224.7 5 953 846.8 H = 0.6 

Object 0.886 -52.2 721 379.4 5 953 792.7 H = 0.6 

Object 0.903 -71.3 721 392.0 5 953 769.8 H = 0.7 

Object 0.917 62.0 721 261.2 5 953 798.9 H = 0.8 

Object 0.973 -122.6 721 418.9 5 953 687.4 H = 0.6 

Object 0.994 -45.2 721 338.8 5 953 691.8 H = 0.8 

Object 0.997 -47.4 721 339.8 5 953 688.0 H = 0.8 

Object 1.013 -64.2 721 351. 5 953 668.2 H = 0.8 

Object 1.091 -97.1 721 357.9 5 953 583.8 H = 0.5 

Object 1.120 -162.4 721 410.7 5 953 535.3 H = 0.6 

Debris 9.186 17.1 718 843.3 5 945 900.7 5.9x1.5x0.1 

Debris 11.116 5.5 718 696.2 5 943 976.4 3.0x0.3x0.1 

Debris 12.352 89.7 718 510.6 5 942 751.2 1.5x1.7xnmh 

Debris 12.365 -90.9 718 689.5 5 942 724.0 3.0x0.5x0.3 

Debris 12.441 173.8 718 419.5 5 942 669.9 0.8x0.3x0.1 

Debris 12.453 112.9 718 479.3 5 942 653.2 2.5x1.2x0.1 

file://///ZW01FILE1601.geoxyz.lan/Personal_Drive/sdo/www.geoxyzoffshore.com


 N5A Development LU0022H-553-RR-02 

Survey Report - N5A to NGT Hot tap Revision 2.0 

   

 

www.geoxyzoffshore.com Page 21 of 38 

 
  

Debris 12.502 6.3 718 581.4 5 942 595.0 5.0x1.3x0.3 

Debris 12.506 4.5 718 582.9 5 942 591.3 4.1x1.0x0.6 

Debris 12.512 6.5 718 580.4 5 942 585.2 1.8x0.5x0.2 

Debris 12.512 -2.3 718 589.2 5 942 584.2 5.1x2.4x0.3 

Debris 12.516 2.2 718 584.4 5 942 581.4 4.1x3.3x0.5 

Debris 12.560 32.9 718 550.1 5 942 539.3 1.4x0.8x0.2 

Debris 12.568 -23.8 718 606. 5 942 526.9 2.9x1.0x0.6 

Debris 12.569 -48.5 718 630.6 5 942 524.1 2.0x0.5x0.1 

Object 12.838 56.3 718 503.9 5 942 263.9 H = 0.8 

*nmh – no measurable height 

Table 5: Magnetometer Contact Listing  

Magnetometer Contact List 

Description KP 
DCC  

(m) 

Easting  

(m) 

Northing 

(m) 

Strength 

(nT) 

Comments 

Magnetic Contact -0.096 68.7 721 571.7 5 954 762.5 18  

Magnetic Contact -0.017 -61.1 721 670.5 5 954 647.5 27  

Magnetic Contact 0.009 -56.6 721 658.0 5 954 624.0 45  

Correlated to semi-

circular features related 

to previous drilling 

activity (ref. Figure 8) 

 

 

Magnetic Contact 0.031 -98.7 721 691.2 5 954 590.0 360 

Magnetic Contact 0.042 -67.3 721 657.8 5 954 589.0 358 

Magnetic Contact 0.045 -34.1 721 625.3 5 954 596.5 53 

Magnetic Contact 0.052 -79.9 721 666.7 5 954 576.0 1100 

Magnetic Contact 0.063 -89.5 721 672.2 5 954 562.0 2733 

Magnetic Contact 0.081 -72.6 721 650.5 5 954 550.0 376 

Magnetic Contact 0.089 162.5 721 424.9 5 954 616.5 285  

Magnetic Contact 0.091 -110.6 721 683.6 5 954 529.0 252  

Magnetic Contact 0.109 -136.1 721 702.2 5 954 504.0 58  

Magnetic Contact 0.141 -153.1 721 708.2 5 954 468.0 119  

Magnetic Contact 0.162 -136.4 721 685.7 5 954 453.0 110  

Magnetic Contact 0.185 -154.3 721 695.7 5 954 426.0 35  

Magnetic Contact 0.234 -35.3 721 567.3 5 954 416.5 12  

Magnetic Contact 0.245 -40.3 721 568.5 5 954 404.5 22  

Magnetic Contact 1.172 149.9 721 097.9 5 953 584.0 8  

Magnetic Contact 2.221 -63.8 720 972.6 5 952 521.0 30 Interpreted to be 

related to a buried 

linear infrastructure 

(ref. Figure 10) 

 

 

Magnetic Contact 2.230 -61.1 720 966.9 5 952 512.5 155 

Magnetic Contact 2.237 10.7 720 896.6 5 952 528.5 258 

Magnetic Contact 2.253 7.2 720 895.0 5 952 512.5 195 

Magnetic Contact 2.300 66.6 720 823.9 5 952 486.5 38 

Magnetic Contact 2.344 147.1 720 733.6 5 952 469.5 17 

Magnetic Contact 2.951 -4.3 720 687.5 5 951 846.0 11  

Magnetic Contact 6.907 -4.4 719 449.5 5 948 089.0 11 

Correlated to 

unidentified ZeeEnergie 

Electric cable (ref. 

Figure 12) 

Magnetic Contact 6.963 82.8 719 349.1 5 948 063.0 51  

Magnetic Contact 6.997 -75.7 719 489.0 5 947 981.0 40 

Correlated to 

unidentified ZeeEnergie 

Electric cable (ref. 

Figure 12) 

Magnetic Contact 8.233 -3.7 719 033.8 5 946 829.5 22 
Correlated to 

unidentified Tycom 

file://///ZW01FILE1601.geoxyz.lan/Personal_Drive/sdo/www.geoxyzoffshore.com


 N5A Development LU0022H-553-RR-02 

Survey Report - N5A to NGT Hot tap Revision 2.0 

   

 

www.geoxyzoffshore.com Page 22 of 38 

 
  

Telecom Cable 

Hunmanby GAP - 

Eemshaven (ref. Figure 

12) 

Magnetic Contact 10.749 -144.5 718 875.8 5 944 329.5 23  

Magnetic Contact 12.350 92.3 718 508.2 5 942 754.0 9330 

Correlated to Item of 

debris 

 

 

Magnetic Contact 12.355 83.8 718 516.3 5 942 748.5 5361 

Magnetic Contact 12.381 91.1 718 506.9 5 942 723.0 1900 

Magnetic Contact 12.381 113.2 718 484.8 5 942 724.5 4590 

Magnetic Contact 12.407 61.7 718 534.0 5 942 694.0 1157 

Magnetic Contact 12.416 150.9 718 444.3 5 942 692.5 828 

Magnetic Contact 12.480 -6.4 718 595.9 5 942 616.0 52 
Correlated to Item of 

debris 

Magnetic Contact 13.991 2.3 718 462.9 5 941 110.5 163 

Correlate with the NGT 

36IN Pipeline (ref. 

Figure 15) 

 

 

 

 

Magnetic Contact 14.610 -151.3 718 565.1 5 940 481.0 3279 

Magnetic Contact 14.640 -97.8 718 509.3 5 940 455.5 558 

Magnetic Contact 14.645 -61.2 718 472.4 5 940 453.5 1966 

Magnetic Contact 14.648 -80.9 718 491.8 5 940 449.0 962 

Magnetic Contact 14.674 -0.7 718 409.7 5 940 429.5 1254 

Magnetic Contact 14.697 60.7 718 346.7 5 940 412.0 1847 

Magnetic Contact 14.717 93.4 718 312.4 5 940 395.0 4218 

Magnetic Contact 14.752 155.4 718 247.8 5 940 365.0 878 
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Table 6: Summary of Grab Operations in the N5A To NGT Hot Tap Route Area 

Station Type Easting Northing 

GRAB_P_0 EBS/HAS 721 617.9 5 954 452 

GRAB_P_1 EBS/HAS 721 324.2 5 953 792 

GRAB_P_2 EBS/HAS 720 981.0 5 952 750 

GRAB_P_3 EBS/HAS 720 668.1 5 951 801 

GRAB_P_4 EBS/HAS 720 355.1 5 950 851 

GRAB_P_5 EBS/HAS 720 042.1 5 949 901 

GRAB_P_6 EBS/HAS 719 729.1 5 948 951 

GRAB_P_7A EBS/HAS 719 345.7 5 948 025 

GRAB_P_8 EBS/HAS 719 103.2 5 947 052 

GRAB_P_9 EBS/HAS 718 861.3 5 945 910 

GRAB_P_10 EBS/HAS 718 779.0 5 944 914 

GRAB_P_11 EBS/HAS 718 696.8 5 943 917 

GRAB_P_12 EBS/HAS 718 614.6 5 942 921 

GRAB_P_13 EBS/HAS 718 532.3 5 941 924 

GRAB_P_14 EBS/HAS 718 450.1 5 940 927 

GRAB_P_15 EBS/HAS 718 367.9 5 939 931 

GRAB_C_0 EBS/HAS 721 607.0 5 954 650 

Table 7: Summary of Completed Camera Transects 

Geodetics: ED50 UTM31N 3°E 

Transect Date and Time Depth (m) Easting Northing No. Stills Video footage (mm:ss) 

Grab P_0 
SOL 02/05/2019 17:15:11 30 721 647 5 954 430 

27 07:13 
EOL 02/05/2019 17:22:21 31 721 591 5954 476 

North Transect 1 
SOL 11/05/2019 00:49:10 28.9 721 486 5 954 680 

30 10:11 
EOL 11/05/2019 00:59:10 28.6 721 363 5 954 634 

North Transect 3 
SOL 11/05.2019 02:04:48 28.9 721 902 5 954 407 

50 12:29 
EOL 11/05/2019 02:17:13 28.8 721 802 5 954 550 

N5a Transect 1 
SOL 11/05/2019 01:38:05 28.71 721 585 5 954 588 

35 08:37 
EOL 11/05/2019 01:46:38 28.63 721 626 5 954 708 

N5a Transect 2 
SOL 11/05/2019 01:16:28 28.44 721 668 5 954 631 

39 09:13 
EOL 11/05/2019 01:25:35 28.64 721 544 5 954 667 
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Figure 7. Side scan sonar data example illustrating seabed sediments at KP0.000 of the Proposed N5A to NGT Hot tap pipeline route  

Fine SAND with shell fragments 

ESE 
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Figure 8. Side scan sonar data example illustrating semi-circular sediment mounds associated to previous drilling activity  

Fine SAND with shell fragments 

ENE 

Line 0106-S_XL_9H 

Semi-circular sediment mounds interpreted 

to be related to previous drilling activity 

WSW 

50m 

~62.5m 
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Figure 9. Side scan sonar data example illustrating sediment boundaries within the Proposed N5A to NGT Hot tap pipeline corridor 
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NE 
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Figure 10. Side scan sonar data example illustrating the position of an expected buried linear infrastructure (Interpreted from magnetometer anomalies detected at this position)  

NE 

SW 

Fine SAND with shell fragments 

Proposed N5A to NGT Hot tap Pipeline Route 
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50m 
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magnetic contacts related to shipwreck 
~62.5m 

file://///ZW01FILE1601.geoxyz.lan/Personal_Drive/sdo/www.geoxyzoffshore.com


 N5A Development LU0022H-553-RR-02 

Survey Report - N5A to NGT Hot tap Revision 2.0 

   

 

www.geoxyzoffshore.com Page 28 of 38 

 
  

 
 

Figure 11. Side scan sonar data example illustrating a ship wreck within the Proposed N5A to NGT Hot tap pipeline corridor 
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Figure 12. Side scan sonar data example illustrating the position of the existing and unidentified on sonar records Buitengaats and ZeeEnergie Electric cables 

Line 0026-rn_7_KP0.1.002H 

Fine SAND with shell fragments 
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Buitengaats Electric Cable 

Proposed N5A to NGT Hot tap Pipeline Route 
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Figure 13. Side scan sonar data example illustrating the position of the existing and unidentified on sonar records Tycom-Telecom Cable Hunmanby GAP-Eemshaven 
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SW Line 0030-RN_6H 
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Figure 14. Side scan sonar data example illustrating an area of identified items of debris within the Proposed N5A to NGT Hot tap pipeline corridor 
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Figure 15. Side scan sonar data example illustrating seabed sediments at KP14.675 of the proposed route and crossing NGT 36” pipeline  
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4.3 SHALLOW SOILS  

Interpretation of the shallow soils is based upon sub-bottom profiler dataset in conjunction with borehole 
and route-specific vibrocore data, Refs. 2 and 3. A pinger data example illustrating a section of the proposed 
route is included as Figure 16. 

Appendix A shows route specific core logs (Ref. 2).  

4.3.1 Surficial SAND (Seabed-H01, 0->10m BSB) 

This unit of fine to medium grained SAND generally thickens to the south. It is absent (or less than 0.5m thick) 

from KP 0.430 to KP 0.450 and KP 0.757 to KP 1.045. South of KP 5.951 the base of the mapped unit becomes 

indistinct to the point of being unmappable, at this point the unit is approximately 9m thick.  

 

The unit is of greater internal complexity south of KP 2.996, especially from this point to KP 4.611 where the 

mapped unit forms a bank containing numerous sub-units.  

4.3.2 Sub-crop (Seabed/H01 -, 0->10m BSB 

The mapped unit is sub-cropped by a sequence of variable composition. Vibrocore logs show that this sub-

crop predominantly comprises silty fine SAND except for the area north of KP 1.246 where the subcrop is 

more clay prone and is interpreted to be the infill of a broad channel.  

Table 8: Summary of vibrocore locations 

No. Vibrocore ID Easting (m) Northing (m) 
Penetration 

(m) 
Recovery (m) 

1 VC_P_0 721 606.6 5 954 650.1 2.2 2.1 

2 VC_P_0BIS 721 615.3 5 954 649.3 5.6 5.5 

3 VC_P_1 721 299.8 5 953 697.6 2.6 2.6 

4 VC_P_1BIS 721 297.5 5 953 699.0 2.8 2.8 

5 VC_P_2 720 978.8 5 952 750.1 5.6 5.6 

6 VC_P_3 720 664.0 5 951 802.0 5.6 5.4 

7 VC_P_4 720 354.2 5 950 851.2 5.8 5.6 

8 VC_P_5 720 042.6 5 949 899.0 6.0 5.6 

9 VC_P_6 719729.89 5948953.64 5.5 5.5 

10 VC_P_7 719415.30 5947998.56 5.7 5.7 

11 VC_P_8 719103.52 5947050.26 5.7 5.7 

12 VC_P_9 718 856.7 5 945 904.0 5.8 5.5 

13 VC_P_10 718 774.4 5 944 909.6 5.8 4.3 

14 VC_P_11 718 699.7 5 943 915.2 2.8 2.3 

15 VC_P_11BIS 718 697.0 5 943 918.3 5.8 4.7 

16 VC_P_12 718 573.6 5 942 705.6 3.5 3.4 

17 VC_P_13 718 525.1 5 941 924.0 6.0 5.3 

18 VC_P_14 718 448.9 5 940 923.8 5.4 5.4 

19 VC_P_15 718 363.9 5 939 924.5 5.5 4.5 
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Figure 16. SBP data example north end of the Proposed Route, Line RN_7_KP0-1_PROC 
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4.3.3 Burial assessment of the NGT 36” pipeline 

The NGT 36” pipeline has been observed on pinger data on all lines crossing the database position. The depth 
of burial of the pipe is interpreted on the pinger records, based on an assumed seismic velocity of 1650m/s 
to be between 0.2 and 0.8m below seabed. Figure 17 below shows a single diffraction similar to those 
observed on all lines over the pipeline crossing location. 

Table 9: Depth of burial of NGT 36” pipeline 

Line Name Depth of burial (metres) 

0270_MBES_Infill_14_PROC 0.49 

0196-RS_111_PROC 0.25 

0228-RS_45_PROC 0.58 

0243_RS_47_PROC 0.41 

0230-RS_46_PROC 0.66 

0245_RS_48_PROC 0.74 

0252_RS_50_PROC 0.49 

0255_RS_52_PROC 0.49 

0269_RS_51 0.41 

0273_RS_42A 0.41 

0191-RS_20_PROC 0.20 

0221-RS_41_PROC 0.49 

0195-RS_19_PROC 0.49 

0271_MBES_Infill_12_PROC 0.33 

0233-RS_38_PROC 0.58 

0231-RS_37_PROC 0.33 

0248-RS_36_PROC 0.33 

0253_RS_33_PROC 0.58 

0266_RS_32_A_PROC 0.49 
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Figure 17. SBP data example illustrating a single diffraction representing the NGT 36” pipeline 
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APPENDIX A – PRELIMINARY VC RESULTS 
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APPENDIX B – CHARTING 

 

Table 10: List of charts 

Chart No. Chart type Filename 

01 Alignment Chart 1 of 4 N05A-7-50-0-72009-01 

02 Alignment Chart 2 of 4 N05A-7-50-0-72010-01 

03 Alignment Chart 3 of 4 N05A-7-50-0-72011-01 

04 Alignment Chart 4 of 4 N05A-7-50-0-72012-01 
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