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Summary 
Associated British Ports (ABP) contracted ABPmer to undertake a marine geophysical 
seismic survey at the site of the proposed Immingham Green Energy Terminal (IGET) . A 
full spread geophysical survey was required to provide multibeam bathymetry (MBES), 
sub-bottom profiler (SBP), sidescan sonar (SSS) and magnetometer (MAG) datasets of 
the proposed site. The data was required to inform the project design and construction 
phase as well as for physical processes and marine archaeology assessments in the 
Environmental Statement to support the Development Consent Order (DCO) application. 

Survey operations were conducted onboard the survey vessel, Wessex Explorer, in 
February/March 2023 with data processing and interpretation taking place in April/May 
2023. MBES bathymetry and backscatter data processing and reporting has been 
conducted by ABPmer. The geophysical processing, interpretation and reporting of the 
SBP, SSS and MAG data was conducted by CMGeomatics Ltd. 

Results from a combination of SSS and MBES data show five seabed sediment 
classifications: Mixed Sediment, muddy SAND, firm CLAY, soft MUD and rock protection. 
Firm CLAY has been marked tentatively as an increase in soil strength is only supported 
by an increase in reflectivity, rather than having been verified by ground truthing.   

SSS and MBES datasets have revealed a total of 1064 seafloor contacts. A significant 
number of debris items have been identified, largely in the southern half of the survey 
area. A total of 317 magnetic contacts have been identified, 44 of which are able to be 
correlated with seafloor targets based on proximity, size, and magnetometer altitude.  

An initial geological model has been developed based on results of the survey in-
conjunction with background information about the site and geotechnical work that has 
been carried out previously at or near to the survey area. Four main sub surface units 
have been identified.  

The uppermost unit is comprised of surficial alluvium deposits composed of soft 
SILT/CLAY and SAND with a depth range between 0.0 m – 4.8 m below seabed. A layer 
of interpreted boulder clay underlies the alluvium which has been interpreted as the Upper 
Boulder Clay unit. The Upper Boulder Clay ranges between 0.0 m – 10.6 m below seabed 
and is largely observed to exist in tandem with the underlying Lower Boulder Clay which 
appears to completely erode away towards the north. The Lower Boulder Clay unit is 
observed to exist between 0.0 m – 15.0 m below seabed in the survey area. Discontinuous 
lenses of SAND/GRAVEL are also noted within this unit. The bedrock has been identified 
as CHALK from geotechnical data. The surface of the CHALK has been observed in the 
seismic data at depths between 0.0 m – 15.0 m below seabed. The bedrock level below 
seabed shoals to the north where it is observed at or close to the riverbed. 

Two small, isolated regions of acoustic attenuation are observed, likely caused by 
moderate accumulation of organic matter within the surficial sediments. 

There is good confidence in the geophysical interpretation in the deeper waters (proposed 
berth area) at the northeast of the survey area due to the chalk horizon being clearly 
observed reaching the seabed and correlating with results of the recent vibrocore 
campaign. There is less confidence in the geophysical interpretation of the shallower 
waters due to lack of geotechnical ground-truth information. If further geotechnical 
information becomes available, interpretation can be revisited to improve confidence in the 
results. 
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1. Appendix 16.B: Geophysical Survey Report 

1.1. Introduction 
1.1.1. Associated British Ports (ABP) contracted ABPmer to undertake a geophysical 

survey at the site of the proposed location for the Immingham Green Energy 
Terminal (IGET) development, at Immingham, UK (Plate 1-1).  

 

Plate 1-1. Geophysical survey required area 

 

1.1.2. A full geophysical survey was required to provide multibeam bathymetry (MBES), 
sub-bottom profiler (SBP), sidescan sonar (SSS) and magnetometer (MAG) 
datasets of the proposed site. The data was required to inform the design and 
construction phase of a proposed berth for bulk hydrogen handling and 
reception, as well as to provide context for the respective physical processes and 
marine archaeology assessments that may be required in the area.  
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1.1.3. The requirements of the survey included acquisition of full coverage MBES and 
SSS datasets within an area east of the existing Immingham Oil Terminal (IOT). 
Survey extents covered a rectangular area around the proposed new berth 
layout, extending northwards into the main navigation channel and westwards to 
the IOT. Additionally, survey extents also covered a corridor section between this 
area and the shore, extending to the 2 m above Chart Datum (CD) contour. 
LiDAR data acquired by the Environment Agency in 2019 was used to provide 
topographical data inshore of the acquired bathymetry data. 

1.1.4. SBP and MAG data was required within the same survey extents, however 
extending inshore to the 0 m contour. Required line spacing was 20 m across the 
full area, and a denser 10 m line spacing directly over the proposed berth 
footprint and proposed jetty structure.  Additional cross lines were required at 100 
m spacing.  

1.2. Survey Summary 
Overview 

1.2.1. The geophysical survey commenced on 6 February 2023 with mobilisation of the 
geophysical survey vessel, Wessex Explorer (Plate 1-2). The 15 m mono-hull 
vessel, with a draft of 1.4 m, is owned and operated by ‘Hayes Marine Ltd’ and 
regularly used by ABPmer for geophysical surveys, including previously at this 
survey location for a bathymetry reconnaissance survey in July 2022.  

 

Plate 1-2.  Geophysical survey vessel - Wessex Explorer 
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1.2.2. The survey vessel transited from Southampton on 3–4 February 2023 to Grimsby 
Fish Docks. The survey team travelled to Grimsby on 6 February 2023 to 
commence equipment mobilisation. 

1.2.3. Alongside equipment mobilisation and static verification procedures were 
conducted, within Grimsby Fish Docks, between 6–7 February 2023. Upon 
completion of the alongside mobilisation, the vessel conducted a series of data 
calibration/verification and data optimisation procedures on 7–8 February 2023 
prior to commencing survey operations. 

1.2.4. The mobilised SBP system was found to be faulty during equipment verification 
and was demobilised from the vessel on 9 February 2023. Therefore, the SBP 
element of the project scope was postponed but the MBES, SSS and MAG data 
acquisition continued as planned.  

1.2.5. MBES, SSS and MAG survey operations took place on 10 – 13 February 2023. 
Full data QA was conducted onboard in real-time by the onboard geophysical 
processor and by the shore-based processing team, at CM-Geomatics Ltd, for 
wider review at the end of each survey day. Following initial completion of all 
survey lines, a full data review and preliminary processing took place to confirm 
the required coverage had been achieved and the vessel was demobilised on 14 
February 2023. 

1.2.6. The vessel was remobilised on 6 March 2023 with two replacement SBP 
systems; a Geo Marine systems boomer and a geo marine systems freshwater 
sparker. Full equipment testing and verification of the two systems took place on 
7 March 2023. Both systems were confirmed to be operational and producing 
good data quality. Survey operations commenced on 7 March 2023 and were 
completed on 12 March 2023. Following a full data review, the survey was 
confirmed complete, and the vessel was demobilised on 13 March 2023.  

Personnel 

1.2.7. A summary of the personnel involved in the data acquisition and processing of 
the survey are detailed in Table 1-1(MBES/SSS/MAG survey) and Table 1-2 
(SBP survey). 

  



Immingham Green Energy Terminal 
Environmental Statement Appendix 16.B - Geophysical Survey Report 
 

5 

Table 1-1. Summary of key personnel – MBES/SSS/MAG survey operations 

Role Personnel 

Project Manager / Surveyor Paul Clement (ABPmer) 

Hydrographic surveyor  Tom Alker (ABPmer) 

Geophysical surveyor / Engineer Hugh MacKay (Freelance Contractor) 

Geophysical Processor (onboard) Tim Holgate (CM-Geomatics Ltd) 

Geophysical Processing Manager Kayur Patel (CM-Geomatics Ltd) 

GIS Analyst Oliver Ringwood (ABPmer) 

Geophysical Vessel Master Nick Bush (Hayes Marine Ltd) 

Geophysical Vessel Mate/Engineer James Bush (Hayes Marine Ltd) 

 

Table 1-2.  Summary of key personnel – SBP survey operations 

Role Personnel 

Project Manager Paul Clement (ABPmer) 

Hydrographic surveyor  Tom Alker (ABPmer) 

Geophysical surveyor / Engineer Hugh MacKay (Freelance Contractor) 

Geophysical Processing Manager Kayur Patel (CM-Geomatics Ltd) 

GIS Analyst Oliver Ringwood (ABPmer) 

Geophysical Vessel Master Nick Bush (Hayes Marine Ltd) 

Geophysical Vessel Mate/Engineer James Bush (Hayes Marine Ltd) 
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1.3. Equipment Mobilisation 
Geodetic control 

1.3.1. In order to avoid transformation errors during acquisition, all data was acquired 
relative to UTM30N(ETRS89). The data was then converted to the required 
OSGB36 coordinate system using the OSTN15 transformation.  

1.3.2. In the vertical, data was acquired relative to the ETRS89 ellipsoid and offset to 
CD using a single geoid separation value of 41.82 m. The value was taken from 
the VORF (Vertical Offshore Reference Frame) ETRS89-CD geoid model.  The 
geodetics for the project are EPSG: 27700 OSGB36/British National grid. 

Geophysical survey 

Survey summary 

1.3.3. A brief summary of the daily activities conducted as part of the project are 
provided in Table 1-3 (MBES, SSS, Mag survey) and Table 1-4 (SBP survey). 
Daily Progress Reports are provided as Annex B, which provide a detailed 
summary of all survey activities. 
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Table 1-3.  Summary of MBES, SSS and MAG survey operations  

Date Daily Summary 

06/02/2023 Survey personnel travel to Grimsby. 

07/02/2023 Full project brief and HSE discussion held with all survey and vessel 
personnel. 

Commenced mobilisation of Wessex Explorer. 

MBES pole deployed. 

SBP, SSS and MAG installed. 

08/02/2023 Dynamic MBES position calibration conducted within Grimsby Fish 
Docks. 

Independent static position verification conducted alongside. 

SBP, SSS and MAG systems wet tested. 

Full MBES patch test successfully conducted at outfall location. 

09/02/2023 Dynamic SBP, SSS, MAG position verification conducted at outfall 
location. 

Data quality issue identified with SBP system and replacement deemed 
required.  

10/02/2023 Unable to source replacement boomer SBP system in rental market. 

Mobilise marine sparker SBP system. 

Marine sparker system not operating correctly. 

Without suitable replacements available decision to continue with survey 
without SBP element. 

Commence running survey lines with MBES, SSS and MAG. 

11/02/2023 Continue MBES, SSS and MAG survey. 

12/02/2023 Continue MBES, SSS and MAG survey. 

13/02/2023 Completed all remaining MBES, SSS, and MAG survey lines. 

Full data QA prior to demobilisation. 

14/02/2023 Data QA confirms requirements coverage achieved. 

Vessel demobilised. 

Survey personnel depart Grimsby. 
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Table 1-4.  Summary of SBP survey operations  

Date Daily Summary 

06/03/2023 Survey personnel travel to Grimsby. 

07/03/2023 HSE discussion held with all survey and vessel personnel. 

Commenced mobilisation of boomer SBP system on Wessex Explorer. 

Conduct SBP position verification at outfall location. 

08/03/2023 Further SBP position verifications conducted at outfall location. 

Commence SBP survey operations. 

SBP, SSS and MAG systems wet tested. 

Full MBES patch test successfully conducted at outfall location. 

09/03/2023 Continue SBP survey operations. 

Survey operations suspended due to poor weather conditions. 

Freshwater sparker SBP system mobilised as secondary system.  

10/03/2023 Poor weather conditions throughout day. 

Freshwater sparker system tests conducted within Grimsby Fish Docks. 

11/03/2023 Continue SBP survey operations. 

12/03/2023 Completed all remaining SBP survey lines. 

Full data QA prior to demobilisation. 

13/03/2023 Data QA confirms required coverage achieved. 

Vessel demobilised. 

Survey personnel depart Grimsby. 
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Equipment 

1.3.4. The Wessex Explorer was mobilised with a full suite of geophysical equipment. A 
port-side pole mounted multibeam (MBES) bathymetry system (and position and 
orientation system), sidescan sonar (SSS), sub-bottom profiler (SBP) and towed 
magnetometer (MAG) were mobilised to the vessel. 

Multibeam system (with integrated inertial positioning) 

1.3.5. A Norbit iWBMSh fully integrated multibeam system was mobilised on the port 
side of the Wessex Explorer using a purpose-built over-the-side pole-mount. 

1.3.6. An Applanix POSMV Oceanmaster is integrated within the Norbit iWBMSh 
system, providing online RTK positioning of accuracy <0.02 m; and vessel 
attitude data to apply to the bathymetry. 

1.3.7. The POSMV Oceanmaster is designed to provide accurate attitude, heading, 
heave, position and velocity data at the location of the multibeam transducer. The 
system consists of dual GNSS antennas coupled with the integrated Inertial 
Measurement Unit (IMU). GNSS data is blended with angular rate and 
acceleration data from the IMU and heading from the GPS Azimuth 
Measurement System (GAMS) to produce a robust and accurate full six degrees-
of-freedom position and orientation solution. 

1.3.8. The MBES was interfaced into a central acquisition computer running the 
navigation acquisition software, BeamworX NavAQ. 

Sound velocity 

1.3.9. Correcting for changes in sound velocity through the water column is essential for 
accurate position of soundings. Therefore, an AML Sound Velocity Sensor (SVS) 
is installed within the housing of the Norbit iWBMSh MBES system, for real-time 
sound velocity observations to assist in beam forming. 

1.3.10. In addition, a Valeport Swift Sound Velocity Profiler (SVP) was used to conduct 
profiles through the water column at regular intervals during survey operations. 
The system was deployed over the side of the survey vessel and slowly lowered 
to the seabed before being hauled back to the vessel. During each deployment, 
the system observed the sound velocity at 0.2 m intervals throughout the full 
water column providing a sound velocity profile. The profile was then applied 
within the acquisition software to correct the positioning of the MBES soundings. 

Sub-bottom profiler (SBP) 

1.3.11. During the first phase of the geophysical survey operations, an Applied Acoustics 
CSP-P300 High Voltage Boomer system in conjunction with a towed Applied 
Acoustics High Voltage plate catamaran assembly (source), and an Applied 
Acoustics AH360/8 Hydrophone (receive) were mobilised to the vessel. SBP data 
was acquired using a Chesapeake Sonarwiz acquisition system.  

1.3.12. The boomer catamaran was towed from the stern, with an outrigger installed on 
the starboard side of the vessel to tow the hydrophone. Both instruments were 
towed at 20 m astern of the vessel throughout operations, with the centre of the 
hydrophone array approximately level with the boomer plate. The navigation 
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software, BeamworX NavAQ was set to output a GGA NMEA message to the 
CSP-P300 of the midpoint towpoint (halfway between source and receive), with 
the layback (cable-out) already applied using a layback computation within the 
navigation software. Data was recorded in full waveform SEGY format. 

1.3.13. During position verifications of the SBP system data quality issues were identified 
and were unable to be rectified due to a fault within the boomer itself. The 
secondary available system, a Geo Marine sparker and streamer was then 
mobilised, but a power issue meant the system did not trigger correctly in the 
environment. Without replacement systems available in the rental market, the 
survey continued without acquiring the SBP element. 

1.3.14. Suitable replacement SBP systems were sourced in early March and the vessel 
was remobilised on 6 March 2023 with two replacement SBP systems: a Geo 
Marine systems boomer and a geo marine systems freshwater sparker. Full 
equipment testing and verification of the two systems took place on 7 March 
2023. Both systems were confirmed to be operational and producing good data 
quality. Survey operations commenced on 7 March 2023 and were completed on 
12 March 2023. Following a full data review, the survey was confirmed complete, 
and the vessel was demobilised on 13 March 2023.  

Sidescan sonar (SSS) 

1.3.15. An Edgetech 4125 side-scan sonar system was mobilised to the vessel for the 
SSS aspect of the geophysical survey. The system is designed for shallow water 
environments and operates at two simultaneous frequencies (400/900 kHz), 
providing an ideal combination of range and resolution. Due to the shallow nature 
of the survey area, the SSS was mobilised to enable towing from two locations, 
from the stern (starboard-stern quarter) for the deeper areas of the site, and in a 
“bow-mount” configuration, alongside the vessel, for the shallow areas. However, 
it was found that towing from the stern and adjusting layback (cable-out) enabled 
good data quality across the site and therefore, the bow-mount option was not 
required. 

1.3.16. Data was logged in native JSF format using the Edgetech Discover acquisition 
software. Both high and low frequency data were logged.  

Magnetometer (MAG) 

1.3.17. A Geometrics G-882 marine magnetometer system was mobilised to the vessel. 
The system consists of a caesium vapour high performance sensor, increasing 
the probability of detecting all sized ferrous targets, an altimeter and a depth 
sensor. The MAG was towed from the centre of the stern of the vessel, at a 
layback distance of 30 m. Due to the shallow nature of the survey area, in some 
areas of the site, floatation was fixed to the MAG cable to prevent the instrument 
from contacting the seabed whilst keeping a suitable separation from the vessel 
to avoid the vessel’s magnetic signature. 

1.3.18. The magnetometer data was interfaced into the QPS QINSy navigation software. 
The cable-out was applied within QINSy and a layback system used to compute 
the magnetometer position. Data was acquired at 10 Hz logging rate. 
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Equipment offsets  

1.3.19. Location of sensors on the vessel relative to one another was measured during a 
dimensional control survey conducted in late January 2023. While sensors have 
been removed/replaced since this original dimensional control all measurements 
are repeatable due to fixed antenna mounts and sonar deployment location.  

1.3.20. Offsets and alignments were recalculated to shift the vessel central reference 
point (CRP) to the Norbit MBES sonar reference point (SRP) and applied in the 
Norbit GUI and POSView Software to provide accurate real-time positions. 
Sensor offsets are listed below in Table 1-5. 

 

Table 1-5.  Vessel sensor offsets 

Sensor/Location X (+Forward m) Y (+ Starboard m) Z (+ Up m) 

CRP (Norbit 'Sonar reference point') 0.000 0.000 0.000 

Norbit 'Top of bracket flange' 0.000 0.172 0.070 

IMU (Integrated) 0.000 0.248 -0.079 

Primary antenna mount point 1.153 -0.687 4.723 

Secondary antenna mount point 3.655 -0.909 4.643 

Primary antenna phase centre 1.153 -0.687 4.780 

Secondary antenna phase centre 3.655 -0.909 4.700 

GAMS  2.502 -0.222 -0.080 

Waterline 0.000 0.000 0.800 

Mag tow point  0.600 -6.005 1.873 

Boomer tow point 1.966 -5.628 4.830 

SSS tow point  2.974 -6.201 1.873 

Hydrophone tow point 5.946 -5.925 2.000 

Hydrophone-boomer mid point 3.934 -5.861 2.000 
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Equipment calibration and verification 

Navigation system (POSMV INS and QPS Qinsy) verification 

1.3.21. On completion of equipment mobilisation, a GAMS (GPS Azimuth Measurement 
System) calibration was undertaken, whereby a series of tight turns and figure-of-
eights were performed, within Grimsby Fish Docks, to enable the inertial 
navigation system to compute the alignment of the IMU relative to the GNSS 
antennas. GAMS antenna baseline vector is displayed below in Table 1-6. 

 

Table 1-6. GAMS antenna baseline vector  

Offset Node X (+Forward m) Y (+ Starboard m) Z (+ Up m) 

GAMS Antenna Baseline 
Vector 

-0.222 2.502 -0.08 

 

1.3.22. A dynamic positioning verification was also conducted to ensure the positioning 
accuracy of the entire vessel setup as a single system; accounting for the GNSS 
accuracy, sensor offsets, and MBES sensor accuracy.  

Multibeam echosounder calibration and verification 

1.3.23. Residual angular misalignment between the MBES and INS system was 
calibrated for by performing a patch test. A full patch test procedure was 
conducted on the 8 February 2023. The patch test was conducted at a known 
outfall location on the Humber Estuary. The outfall near the Burcom Sand 
sandbank represents an area of seabed with known changing relief suitable for 
calibration. Prior to commencing the patch test, a sound velocity profile was 
acquired to ensure that errors in sound velocity did not affect the results. 

1.3.24. To identify any roll misalignment in the MBES transducer installation, two lines 
were run adjacent to each other in reciprocal directions over a relatively flat 
seabed. To identify any pitch misalignment in the MBES transducer installation, 
two overlapping lines were run in reciprocal directions over the discrete seabed 
target. To identify any heading misalignment in the MBES transducer installation, 
two adjacent lines were run in the same direction passing over the discrete 
seabed target in the outer beams. 

 

Table 1-7. Patch test calibration values 

Patch Test Roll (+Port up) Pitch (+Bow Up) Yaw (+ Clockwise) 

Alignment Angle Offsets -0.25 0.00 0.20 
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Plate 1-3. Outfall at Burcom Sand, Humber Estuary selected for MBES calibration 
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Plate 1-4. Gridded bathymetry (0.2 m) Z average plots before and after application of 
calibration values 

 

Plate 1-5. Gridded bathymetry (0.2 m) standard deviation plots before and after 
application of calibration values 
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SBP/boomer verification 

1.3.25. During mobilisation, an alongside tap test of the hydrophone array was 
conducted to confirm the hydrophone sensitivity. A full wet test (pulse test) was 
then conducted whilst the vessel was alongside with the boomer pinging and 
hydrophone deployed, to ensure complete system operation prior to verifications. 
During verifications at the known outfall location on the Humber Estuary, the tow 
depth of the streamer was monitored, and floats were added to the streamer to 
ensure optimal tow depth was achieved to reduce ghosting whilst minimizing 
wave noise. A SBP position verification was conducted to confirm positional 
accuracy by running two reciprocal lines over the discrete seabed target. 

SSS verification 

1.3.26. During mobilisation a rub test was performed whilst alongside to confirm 
communications with the towfish and correct transducer setup. A wet test was 
undertaken on a suitable target prior to survey to prove data quality and 
positional accuracy. Whilst at the known outfall location on the Humber Estuary, 
a SSS position verification was conducted by running two adjacent lines, in 
reciprocal directions passing the discrete seabed target, confirming the positional 
accuracy. 

Magnetometer verification 

1.3.27. Whilst the vessel was alongside in Grimsby Fish Docks, the magnetometer 
altimeter and depth sensors’ scale and bias values were verified to confirm the 
accuracy. A MAG position verification was conducted by running two reciprocal 
lines over, and perpendicular to, a discrete seabed target, confirming the 
positional accuracy (Plate 1-6). 

 

 

Plate 1-6. Magnetometer verification showing magnetic residual grid with poles 
aligning with linear target detected in multibeam bathymetry data  
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1.4. Data Processing and Interpretation 
Multibeam bathymetry 

Data processing 

1.4.1. The multibeam bathymetry data was processed by ABPmer using BeamworX 
AutoClean 2022.3.1.0. 

1.4.2. Bathymetry data was acquired with RTK positioning accurate to < 0.03 m. RTK 
corrections were received largely uninterrupted throughout survey operations by 
the integrated Applanix Wavemaster II GNSS system. However, to improve 
position quality further, data was post-processed in Applanix POSPac and 
applied to the bathymetry. 

1.4.3. The raw XTF bathymetry files were imported into BeamworX AutoClean and a 
vessel configuration file applied, in order to apply the mobilisation offsets and 
angular offsets computed from the patch test calibration data. All sound velocity 
profiles were imported into the project so that raw soundings were corrected for 
the effects of changes in sound velocity by the profile closest in time, rather than 
the previous file in time. A coarse filter was applied to automatically remove lone 
erroneous soundings at extended distances from the seabed. At this site, the 
hull/keels of several berthed vessels were detected by the MBES but were 
removed by the coarse filter. The AutoClean inspection feature was then used to 
manually remove further erroneous soundings. In addition, any structures 
observed (jetty piles for instance) were removed to ensure that the final 
bathymetry was a representation of the seabed only. 

1.4.4. The final processed bathymetry dataset was gridded at a resolution of 0.25 m 
and exported as an XYZ, FLT and georeferenced sun-illuminated image 
(GeoTIFF). 

Data quality 

1.4.5. MBES data was of good quality throughout survey operations. All survey lines 
included in the processing had uninterrupted RTK positioning following 
application of an Applanix smoothed best estimate of trajectory (SBET). Multiple 
sound velocity profiles were deployed on each survey day. Data was generally 
‘clean’ with very few outliers required for manual removal in processing. Full 
coverage was achieved in the required survey area. 

1.4.6. Following initial processing, data was reviewed by a QA processor before 
production of final deliverables. 

Multibeam backscatter 

Data processing 

1.4.7. The multibeam backscatter data was processed by ABPmer using QPS FMGT 
(Fledermaus Geocoder Toolbox) 7.10.2.1683 and BeamworX AutoClean 
2022.3.1.0.  

1.4.8. Backscatter .GSF files written in real-time were imported into FMGT and paired 
with cleaned .GSF bathymetry files and used to generate a time-series 
backscatter mosaic with minimal nadir coverage (<25%). A reference surface 
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was also used to help the mosaic process with inclusion of slope angles. The 
produced mosaic was reviewed manually and lines re-prioritised within the 
software to provide better overlap and clarity of seabed targets. Line-specific 
amplitude adjustment was also conducted on outlier lines that had failed to 
mosaic properly. Final cleaning/review of erroneous points was conducted in 
BeamworX before production of deliverables.  

1.4.9. The final backscatter dataset was gridded at a resolution of 0.10 m and exported 
as an XYZ, and georeferenced image (GeoTIFF).  

Data quality 

1.4.10. Multibeam Backscatter data was generally of good data quality with acquisition 
settings maintained consistent online to prevent any data “striping”. System 
power and gain were generally set at values to minimise over-reflective returns. 

1.4.11. Data generally showed consistent intensity returns on overlapping lines, and 
nadir data was minimised (<25%) to generate as seamless a mosaic as possible. 
Some striping and erroneous intensity returns were present due to acoustic noise 
but have been minimised through the application of the backscatter processing 
algorithm where possible. This provided a clearer representation of the seabed. 

Sidescan sonar 

1.4.12. Side Scan Sonar data were processed by CM-Geomatics Ltd. For a summary of 
the sidescan sonar processing and interpretation methodology, see Annex A, 
Section 2.2. 

Sub bottom profiler 

1.4.13. Sub bottom profiler data were processed by CM-Geomatics Ltd. For a summary 
of the sub bottom processing and interpretation methodology, see Annex A, 
Section 2.3. 

Magnetometer 

1.4.14. Magnetometer data were processed by CM-Geomatics Ltd. For a summary of the 
magnetometer processing and interpretation methodology, see Annex A, Section 
2.4. 

1.5. Results 
Seabed bathymetry 

1.5.1. The bathymetry of the site is characterised by a deeper water, flat seabed 
located offshore of the IOT in the North-East of the site in the main Humber 
navigation channel. Here, depths are largely consistent around -15 m CD, with 
some deeper sections observed adjacent to the IOT -21 m CD. Plate 1-7 
provides an overview of the bathymetry data.  

1.5.2. This seabed sharply shallows up a steep slope on its South-Westerly edge that 
quickly rises (in some locations almost vertically), to a plateau at depths of 
approximately -5 m CD. Depths at the top of this slope slowly shallow further 
moving inshore (South-West) before rising quickly shoaling again in the extreme 
shallows adjacent to the shoreline.  
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Plate 1-7. Multibeam bathymetry overview 
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Plate 1-8. Multibeam backscatter overview 
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1.7. Abbreviations/Acronyms  
ABP Associated British Ports 

AML AML Oceanographic 

AutoClean Bathymetry processing software 

BeamworX BeamworX bv 

CD Chart Datum 

CRP Central Reference Point 

CSP Sub-bottom Profiler Model 

CSV File FORMAT - Comma-Separated Values 

DCO Development Consent Order 

EPSG European Petroleum Survey Group 

ETRS89 European Terrestrial Reference System 1989 

FLT Filetype – GIS Float 

FMGT Fledermaus Geocoder Toolbox 

GAMS GPS Azimuth Measurement System 

GeoTIFF Georeferenced Image 

GGA GPS Positioning Message 

GIS Geographic Information System 

GNSS Global Navigation System 

GPS Global Positioning System 

GSF Generic Sensor Format 

GUI Graphical User Interface 

HF High Frequency 

HSE Health and Safety Executive 

IGET Immingham Green Energy Terminal  

IMU Inertial Measurement Unit 

INS Inertial Navigation System 

IOT Immingham Oil Terminal 

iWBMSh Integrated Wide-Band Multibeam Sonar 

JSF JavaScript File  

LF Low Frequency 

LiDAR Light Detection and Ranging  

MAG Magnetometer 

MBES Multi-Beam Echo Sounder 
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NavAQ Navigation and Data Acquisition Software 

NMEA Standard Interfacing Output Message 

OSGB36 Ordnance Survey Great Britain 1936 

OSTN15 Ordnance Survey Transformation model 2015 

POSMV Applanix Positioning System 

POSPac  Applanix Positioning Processing Software 

POSView  Applanix Positioning Acquisition Software 

QA Quality Assurance 

QINSy Navigation Acquisition Software 

QPS Quality Positioning Services (Manufacturer of Navigation Software) 

RTK Real-Time Kinematic 

SBET File format - Smoothed Best Estimate of Trajectory 

SBP Sub-Bottom Profiler 

SEGY File format – Sub Bottom Data 

SGY File format – Sub Bottom Data 

SHP File format – GIS Shapefile 

Sonarwiz Sidescan Acquisition Software 

SRP Sonar Reference Point 

SSS Side Scan Sonar 

SVP Sound Velocity Profile 

SVS Sound Velocity Sensor  

TFW File Format - Used to Georeference TIF Files 

TIF File Format – Image 

TWTT Two Way Travel Time 

TXT File Format - Text 

UK United Kingdom 

UTM Universal Transverse Mercator 

VORF Vertical Offshore Reference Frame 

Wavemaster Applanix navigation system model 

XTF File Format – Processed Side Scan Sonar Data 

XYZ File Format –Three-dimensional Coordinates 

 

Cardinal points/directions are used unless otherwise stated. 

SI units are used unless otherwise stated.  



Immingham Green Energy Terminal 
Environmental Statement Appendix 16.B - Geophysical Survey Report 

26 

Annex A Geophysical Processing and Results Report 



 

 

 

 

 

Immingham Green Energy Terminal 
Geophysical Site Survey 

Processing and Results Report 
26 May 2023 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

CMG23001-PRR [01]  
ABPmer 

 







CONTENTS 
1. Introduction .................................................................................................................................. 7 

1.1. Project Description ............................................................................................................... 7 

1.2. Scope of Report .................................................................................................................... 7 

1.3. Geodetics .............................................................................................................................. 8 
1.3.1 Horizontal Datum ............................................................................................................ 8 

1.3.2 Vertical Reduction ........................................................................................................... 8 

2. Data Processing and Interpretation .............................................................................................. 9 

2.1. Bathymetric Data .................................................................................................................. 9 
2.1.1 Data Processing ............................................................................................................... 9 

2.2. Sidescan Sonar ...................................................................................................................... 9 
2.2.1 Data Processing ............................................................................................................... 9 

2.2.2 Data Interpretation ......................................................................................................... 9 

2.2.3 Data Quality .................................................................................................................. 10 

2.3. Sub-Bottom Profiler ............................................................................................................ 10 
2.3.1 Data Processing ............................................................................................................. 10 

2.3.2 Data Interpretation ....................................................................................................... 11 

2.3.3 Data Quality .................................................................................................................. 12 

2.4. Magnetometer .................................................................................................................... 12 
2.4.1 Data Processing ............................................................................................................. 12 

2.4.2 Data Interpretation ....................................................................................................... 13 

2.4.3 Data Quality .................................................................................................................. 13 

3. Results ......................................................................................................................................... 14 

3.1. Seabed Conditions .............................................................................................................. 14 
3.1.1 Seabed Morphology ...................................................................................................... 14 

3.1.2 Seabed Sediments ......................................................................................................... 17 

3.1.3 Contacts ........................................................................................................................ 23 

3.2. Sub-surface Conditions ....................................................................................................... 27 
3.2.1 Geological Model .......................................................................................................... 27 

3.2.2 Stratigraphic Interpretation .......................................................................................... 31 

4. References .................................................................................................................................. 48 
 

  



 

FIGURES 
 

Figure 1-1: Immingham Green Energy Terminal survey area with survey extents................................. 7 
Figure 3-1: Distribution of seabed morphology across the site. ........................................................... 16 
Figure 3-2: Low frequency SSS mosaic of the site. ............................................................................... 20 
Figure 3-3: MBES backscatter mosaic of the site. ................................................................................. 21 
Figure 3-4: Spatial extent of interpreted seabed sediments. Borehole data from previous 
geotechnical investigations have been overlayed. ............................................................................... 22 
Figure 3-5: Seafloor contacts and magnetic contacts across the survey area. ..................................... 25 
Figure 3-6: Magnetic residual field grid (nT). ........................................................................................ 26 
Figure 3-7: Diagram of Borehole Sections, I5 geotechnical campaign. ................................................ 29 
Figure 3-8: Locations of previous geotechnical data collected. ............................................................ 30 
Figure 3-9: Seismic data example (Boomer72) with borehole MB2 ..................................................... 32 
Figure 3-10: Distribution of surficial alluvium (depth below seabed). ................................................. 34 
Figure 3-11: Surficial alluvium (H10) data overview (Boomer 7) .......................................................... 36 
Figure 3-12: Data example of surficial alluvium (H10) accumulating on the side of a scarp edge 
(Boomer XL12) ...................................................................................................................................... 37 
Figure 3-13: Distribution of interpreted top of Lower Boulder Clay (depth below seabed). ............... 39 
Figure 3-14: Data overview of Lower Boulder Clay (H50) highlighting a localised channel feature 
(Boomer 74) .......................................................................................................................................... 40 
Figure 3-15: Data example of the top of the Lower Boulder Clay (H50) reflector downlapping onto 
the bedrock (Boomer 19) ...................................................................................................................... 41 
Figure 3-16: Distribution of interpreted top of chalk (depth below seabed). ...................................... 42 
Figure 3-17: A data overview of the interpreted top of Chalk (H60) (Sparker 41A) ............................. 44 
Figure 3-18: Data example of the top of Chalk (H60) outcropping at the seabed (Sparker 55) ........... 45 
Figure 3-19: Map demonstrating the spatial location of low confidence interpretation and acoustic 
attenuation. .......................................................................................................................................... 46 
Figure 3-20: Data example of observed acoustic attenuation (Boomer 7) .......................................... 47 

  

TABLES 
 

Table 1.1: Horizontal Geodetic Datum OSGB36. .................................................................................... 8 
Table 3.1: Summary of interpreted seabed morphology ..................................................................... 14 
Table 3.2: Summary of interpreted seabed sediment classifications. .................................................. 17 
Table 3.3: Breakdown of interpreted SSS/MBES contacts .................................................................... 23 
Table 3.4: Examples of interpreted seafloor contact classifications. ................................................... 23 
Table 3.5: Summary of results for borehole MB2 ................................................................................. 27 
Table 3.6: Summary of interpretative geomodel .................................................................................. 33 
 

  



Abbreviations 

 

BSB Depth Below Seabed 

CD Chart Datum 

INS Inertial Navigation System 

LAT Lowest Astronomical Tide 

MAG Magnetometer 

MBES Multi-Beam Echo Sounder 

PPK Post-Processed Kinematic 

QC Quality Control 

SBP Sub-Bottom Profiler 

SSS Side Scan Sonar 

UTM Universal Transverse Mercator 



 

 

I m m i n g h a m  G r e e n  E n e r g y  T e r m i n a l  G e o p h y s i c a l  S i t e  S u r v e y    
 P a g e  7 | 48 

Insert client logo 

1. INTRODUCTION 

 

1.1. PROJECT DESCRIPTION 

CMGeomatics was commissioned by ABPmer to provide data processing and interpretation 

services for their geophysical survey on the proposed Immingham Green Energy Terminal 

development area. The survey comprised of Multi Beam Echo Sounder (MBES) bathymetric 

data, high-resolution Side Scan Sonar (SSS), Magnetometry (MAG) and Sub-Bottom Profiler 

(SBP) geophysical data. The SBP element of the survey comprised of both boomer and 

sparker sources. 

 Figure 1-1 shows the survey location and site boundary. 

 
Figure 1-1: Immingham Green Energy Terminal survey area with survey extents. 

1.2. SCOPE OF REPORT 

This report details the processing applied to each dataset, the results and interpretations 

made, as well as comparisons between datasets where relevant. 
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1.3. GEODETICS 

1.3.1 Horizontal Datum 

Whilst data were logged in ETRS89-UTM30N during acquisition, all data are reported using 

OSGB36 using the OSTN15 transformation. Details of the OSGB36 projection are detailed in 

Table 1.1 

Table 1.1: Horizontal Geodetic Datum OSGB36. 

 

1.3.2 Vertical Reduction 

All bathymetric and SBP data were reduced to Chart Datum (CD).

Geodetic Parameters  Projection Parameters  

Ellipsoid  Airy 1830 Projection  TM 
Datum  OSGB 1936 Longitude of Central Meridian  -2° 
Semi-Major Axis  6 377 563.396 m Latitude of Origin  49° 
Semi-Minor Axis  6 356 256.909 m False Easting at Central 

Meridian  
400 000 m 

Inverse Flattening 
(1/f)  

299.3249646 False Northing -100 000 m 

Eccentricity Squared 
(e²)  

0.006670539762 Scale Factor 0.999601272 
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�x Amplitude correction 

�x Top mute 

�x Trace-by-trace tidal reduction 

�x Populate textual header 

* Demultiple processing had highly variable results and worked well on some lines where 

source/receiver geometry was stable during acquisition, however some lines did not respond 

well to this process. As a result, interpretation was carried out on data with and without this 

process simultaneously to assist in discrimination of deeper reflectors against seabed 

multiples. 

Parameters for processing were tested and optimised during processing. Tidal reductions to 

CD were undertaken using GPS tide and corrected bathymetry data. However due to shallow 

nature of the work, some depths were logged above CD which created issues with sgy data 

as negative times are not supported. To work around this issue the seismic data have been 

corrected to CD+5m to ensure all times are positive in the data. The 5m offset was removed 

from interpretation deliverables so that interpretation is presented at CD level. 

Processed SGY, vertically corrected to CD+5m, were then exported ready for final QC and 

subsequent interpretation in IHS Kingdom. Data were then imported into IHS Kingdom using 

SeismicDirect. 

2.3.2 Data Interpretation 

Analysis of SBP data, along with relevant data (previous geological data, MBES and SSS 

mosaic, etc.) were undertaken to build an integrated interpretative model for the site. 

Preliminary on-site vibrocore logs acquired in 2023 have been utilised to locate the top of chalk 

in the survey area. Full integration of this data has not been undertaken as the full results were 

not available at the time of this report, however there is good correlation between the 

interpretation made for the top of chalk and the preliminary results of these vibrocores. 

Additionally, boreholes previously drilled in 1965 were used as guidance for interpretation, 

however some conflicts with these geotechnical locations exist when combined with the chalk 

interpretation made in this geomodel. 

Interpretation in Kingdom involved identifying and digitising regional horizons, as well as any 

localised geohazards. A seismic velocity of 1650m/s was assumed for subsurface 

interpretation conversions from time to depth. This value is typical of waterlogged 

unconsolidated sediments that are thought to make up the shallow soils.  



  

I m m i n g h a m  G r e e n  E n e r g y  T e r m i n a l  G e o p h y s i c a l  S i t e  S u r v e y  
 P a g e  12 | 48 

Once completed, the interpretation was gridded, and deliverables were exported from IHS 

Kingdom. Gridding has been undertaken at 5m resolution and includes 20m blanking distance 

to allow interpretation to tie across adjacent lines.  

2.3.3 Data Quality 

Data quality for SBP was generally acceptable, with high variability primarily due to current 

conditions. Some issues with background noise, source-receiver geometry and swell/wave 

conditions were observed on the data, which reduced quality on some lines or limited 

advanced processing techniques. These issues are to be expected when working in a confined 

area with strong currents. Data acquired during periods of slack water show higher data 

quality, indicating that data quality was mainly affected by environmental conditions. 

Maximum data penetration was approximately <20m, limited by the sea surface multiple in 

places and also the interpretation of chalk causing attenuation beneath this horizon.  

Some deviations in navigation were identified during processing. Acoustic seabed location 

was occasionally observed to conflict with the expected seabed from bathymetry data, whilst 

in other locations there was very good correlation between the two expected seabed locations. 

This variability indicated that the likely source of the issue was due to error in calculating the 

layback for the seismic system caused by localised and general river currents dragging the 

towed equipment from their expected location. Attempts have been made to improve the 

positioning using different heading sources, but occasional position degradation are still 

observed in the final dataset.  

 

2.4. MAGNETOMETER 

2.4.1 Data Processing  

Oasis Montaj 2022.2 was used for the processing of all acquired MAG data.  

Data were imported into Oasis Montaj for processing and interpretation. Raw total field and 

altitude data were de-spiked, and the altitude smoothed. Raw layback navigation was also 

assessed and smoothed. Once processed, each line was subject to quality control, and data 

not meeting the required specification were masked from further processing. 

A series of non-linear filters were applied to the total magnetic field data to deduce the 

background field. The filter selection was undertaken on an iterative basis to identify a scheme 

that isolates the majority of targets. The background field was assessed against the total field 

to ensure that no targets were missed or deformed. Due to the prevalence of geological noise 
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3. RESULTS 

3.1. SEABED CONDITIONS 

3.1.1 Seabed Morphology 

Interpretation of seabed features has been made from a combination of SSS and bathymetry 

data. Interpreted features are summarised in Table 3.1 with corresponding data examples.  

Table 3.1: Summary of interpreted seabed morphology 

Data Example Description 

 

Mobile Sediments (Active Ripples) 

 

Possible Relict Bedforms 
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Data Example Description 

 

Mound Features 

 

Figure 3-1 shows the spatial distribution of each of the interpreted morphologies across the 

survey area. 

A differentiation has been drawn between the active and interpreted inactive relict bedforms 

in the morphology classifications. This distinction has been made based on the form and 

texture of the features in MBES data. The bedforms interpreted as active appear well shaped 

and sharp, whereas the interpreted relict features appear flattened and more textured. It is 

possible that some interpreted relict bedforms may be thin bands of active bedforms.  

Sediment mounds up to 3m in diameter have been interpreted within surficial sediments 

classified as mixed sediments (Table 3.2). These features lie within the upper clay horizon 

observed in SBP data and could be caused by localised areas of increased soil cohesion 

which has left raised mounds of firmer clays within the surrounding clay soil. It is possible that 

these mounds are biogenic in origin and contain a higher organic content than the surrounding 

soils, however no direct evidence to support this is available. 

 



  

I m m i n g h a m  G r e e n  E n e r g y  T e r m i n a l  G e o p h y s i c a l  S i t e  S u r v e y   P a g e  16 | 48 

 

Figure 3-1: Distribution of seabed morphology across the site. 
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3.1.2 Seabed Sediments 

Seabed sediments have been interpreted from the low-frequency SSS data and the MBES 

backscatter mosaic. The surficial geology of the survey site has been classified into five 

sediment units, the distribution of which is present in Figure 3-4. Classifications have been 

assigned based on similar sediment interpretations made on the adjacent IERRT survey area 

conducted in 2021. Additonal classifications have been added where reflectivity changes in 

the SSS and MBES backscatter have warranted a new class.  

Table 3.2 shows a summary of the sediment classifications interpreted with data examples 

over each type. 

Table 3.2: Summary of interpreted seabed sediment classifications. 

Data Example Description Morphology 

Classification 

 

Medium to high 

reflectivity 
Mixed Sediment 

 

Medium reflectivity, 

moderately textured 
Muddy SAND 
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High reflectivity, 

moderately textured 
Firm CLAY? 

 

Very high reflectivity, 

highly textured 
Rock Protection 

 

Low reflectivity, minimal 

textured  
Soft MUD 

Mixed sediments are interpreted in areas where there are frequent small scale changes in 

surficial reflectivity which may indicate thin layers of sediment over another and is likely to 

comprise of CLAY and SAND in various fractions.  

Muddy SAND has been identified in the north of the site, where chalk has been interpreted 

near the surface (Section 3.2.2.4). It is possible that in places sediments may contain a minor 

gravel component from erosion of the chalk surface.  
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Firm CLAY has been tentatively interpreted due to an increase in reflectivity and texture when 

compared to adjacent clays/mixed sediment, however there in uncertainty in this interpretation 

because an increase in reflectivity is the only variable supporting an increase in soil strength. 

The rock protection has been observed to encase the outfall pipes within the south of the site. 

Soft MUD has been interpreted in topographical lows across the survey area. The 

interpretation of soft MUD has been made due to the very low reflectivity observed on both 

SSS and MBES backscatter. It is possible that this classification may instead be comprised of 

very fine SAND, whereas the muddy SAND classification may be composed of a coarser 

SAND fraction.  

Geotechnical data acquired during previous site investigations has been used to aid in the 

classification of surficial sediments. Further information regarding the geotechnical data can 

be found in section 3.2.1. The location and surface classification of these boreholes are 

presented in Figure 3-4, along with the interepreted extents of seabed sediments. The 

boreholes were acquired prior to the construction of the Immingham Oil Terminal, the process 

of which may have led to significant sediment displacement. This, coupled with the age of the 

data means the results may not completely reflect the current seabed state. 

For the preliminary vibrocore data provided, there was minimal correlation between the core 

sediments and  low frequency SSS and MBES derived backscatter. This resulted in the cores 

suggesting homogenous seabed sediments across the site, whilst the  large  variance in 

seabed reflectivity suggested the presence of multiple sediment units. For this reason, the 

preliminary vibrocore data has not been used during the interpretation of seabed sediments 

at this stage. Integration could be performed when the complete results of the vibrocores 

acquired become available.
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Figure 3-2: Low frequency SSS mosaic of the site. 
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Figure 3-3: MBES backscatter mosaic of the site. 
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Figure 3-4: Spatial extent of interpreted seabed sediments. Borehole data from previous geotechnical investigations have been overlayed.
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3.1.3 Contacts 

In total 1064 seafloor contacts have been identified on both SSS and MBES datasets. Where 

possible, SSS contacts have been reconciled to MBES position to optimise positioning quality. 

A correlation between the seafloor contacts and the magnetic datasets has been undertaken 

and any correlations noted in the attributes of the delivered contact lists. In total 48 contacts 

were correlated between seafloor and magnetic datasets. 

Table 3.3: Breakdown of interpreted SSS/MBES contacts 

Class Number of Contacts 

Boulder 650 

Debris (including clusters of debris and 

Cable/Ropes) 

413 

Suspected Mooring Assembly 1 

 

Table 3.4 shows some examples of the interpreted seafloor contacts observed in the SSS 

dataset. 

Table 3.4: Examples of interpreted seafloor contact classifications. 

Data Example Contact Description 

 

Debris 

Cable / Rope 
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Boulder 

 

Debris 

Rectangular structures (Left) and Cable/Rope 

(Right) 

 

Debris 

Anchor 

 

Figure 3-5 presents the distribution of interpreted seafloor and magnetic contacts. Debris items 

appear to be concentrated in the southwest and southeast of the survey site. Interpreted 

boulder targets have been identified across the site and have been classified as such where 

a target did not appear of obvious anthropogenic nature. It may be the case that some boulder 

targets are in fact of anthropogenic origin, if investigated further. 
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Figure 3-5: Seafloor contacts and magnetic contacts across the survey area. 

In total 317 magnetic contacts have been identified that are >5nT in amplitude. The targets 

identified in this dataset are indicative of large ferromagnetic targets. 

The processed magnetic total field is presented in Figure 3-6, note the scale has been clipped 

to ±5nT and values above these have been clamped to the colour scale on the image 

presented for display purposes. The data shows that the area is magnetically noisy and that 

targets have occasionally been detected on multiple lines, hence requiring reconciliation.  

The long linear deviation in the north-western corner on the magnetic anomaly grid is likely 

generated by infrastructure associated with the pontoon and/or moored vessels at the time of 

survey. The large negative amplitude target in the eastern side of the site is interpreted to be 

associated with the mooring system for a navigation buoy. In the nearshore area, south-west 

of the survey area the magnetic anomalies approaching the shoreline are observed to be 

associated with an outfall pipe observed in the MBES/SSS data. 
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Figure 3-6: Magnetic residual field grid (nT). 

A total of 44 magnetic targets have been correlated with seafloor targets. Only approximate 

correlations were possible due to the flying altitude of the magnetometer during acquisition. 

Correlations were made on an individual assessment based on a combination of target 

proximity, size, and magnetometer altitude.  
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52.0 15.8 Fissured CHALK 

106.0 32.3 End of core 

Further detail on the spatial distribution of subsurface units can be derived from the borehole 

campaign undertaken in 1966 (I5), involving four boreholes: BH1, BH2, BH3 and BH4, shown 

in Figure 3-8. However, these boreholes are located outside of the Immingham Green Energy 

Terminal survey area to the west but are still able to provide indicative information about the 

formations expected. A summary of the findings of these boreholes can be found in Figure 

3-7, along with an overview of the locations of all known geotechnical data relative to the 

survey site in Figure 3-8. The boreholes show an upper layer of alluvial sediments, which 

overlay an expansive unit of boulder clay formed during a period of glaciation. Within this 

boulder clay there are isolated lenses of sands, with the base of the younger boulder clay 

being marked by a thin band of gravel. Beneath this gravel there is seen to be a layer of 

interglacial clays, deposited during a glacial minimum in a low energy lake environment before 

a further layer of boulder clay is observed beneath this, marking an older period of glaciation. 

The bedrock in the area is chalk. 

From the I27 boreholes in the Immingham Green Energy Terminal survey area, the presence 

of the interglacial clays is not observed or differentiated from the boulder clays in the recorded 

soil descriptions. Also, it is pertinent to note that the interpretation made on the data acquired 

on this survey does conflict with some legacy borehole information and is further discussed in 

section 3.2.2.
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Figure 3-7: Diagram of Borehole Sections, I5 geotechnical campaign. 
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