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1 Background

This document reports on the first year progress and work conducted by Eastern IFCA
and the University of Essex to develop a research study investigating potting impacts
and natural disturbance regimes in Cromer Shoal Chalk Beds Marine Conservation
Zone (MC2Z). The overall goal of the study is to inform Adaptive Risk Management of
the cumulative effect of repeated potting impacts on the degradation of rugged chalk
features in relation to natural disturbance to determine if potting impacts are significant
in the context of this natural degradation and, consequently, are hindering the
achievement of the site’s conservation objectives.

Adaptive Risk Management (ARM) is the approach Eastern IFCA have adopted to
manage the crab and lobster potting fishery which occurs in the MCZ. It requires the
development of management proportionate to the risk to the site, informed by ongoing
monitoring. To ensure management is proportionate, and not over precautionary, it is
vital that uncertainties are addressed so that appropriate mitigation can be developed
based on evidence. To do this a better understanding of the rate and scale of potting
impacts occurring across the site, and their significance against background levels of
disturbance, is required.

An original proposal for the study was developed by Blue Marine Foundation in
September 2022 to inform Adaptive Risk Management of the site. To be a success the
study relied on gaining industry support so that areas could be closed to potting on a
voluntary basis. A meeting with industry was held in February 2023 during which the
study received virtually unanimous support from the fleet. Subsequently, a more
detailed project plan was developed and funding was sought for the first year of the
project to set up closed areas, trial methods, purchase equipment, collect habitat data
to inform site selection and complete baseline surveys.

Survey work completed during this period is summarised in Table 1 and the outputs
from these surveys are summarised in more detail below. Alongside this, officers set
to engage and collaborate with industry to develop an effective method for demarking
the voluntary closed areas, so they could be easily detected by fishers.

Table 1: Survey worked completed during Summer

Date Survey Purpose Personnel
11/05/2023 | Side scan | Collect habitat data to inform site selection EIFCA
28/06/2023 ROV Collect habitat data to inform site selection EIFCA
30/06/2023 ROV Collect habitat data for marker buoy locations EIFCA
15/09/2023 Dive Trial dive technigues and collect baseline data EIFCA & UoE

Trial using array with ROV to collect stereo

21/09/2023 ROV . EIFCA & UoE
imagery for 3d photogrammetry
26/09/2023 ROV ROV baseline data collection EIFCA
26/10/2023 ROV Microsite marker buoy anchorages EIFCA
EIFCA & Exo

17/05/2024 ' | Multibeam | Baseline multibeam surveys

Environmental

1 Multibeam surveys were planned for Autumn 2023 but were delayed due to challenges with weather
and vessel, kit and contractor availability.



2 Experimental Site selection

To ensure a robust experimental design the locations of experimental areas must be
positioned where environmental conditions and other variables are consistent. To do
this the following steps were taken:

1) Identification of potentially suitable areas using existing available data

Table 2 details the criteria established, and data sources use to inform initial site
selection. All existing data sources were used to identify an initial 16 suitable areas
which met the required conditions as set out in Table 2.

Table 2 Criteria and data sources used to identify 16 initial sites to be explored for their suitability as
experimental areas and to ensure they contain similar habitats and are exposed to similar environmental

conditions

Environmental

. Data source Criteria

variable
Admiralty charts (Oceanwise, 2022) Positioned within the 2-5m contour
(Figure 1) line shown in Admiralty chart.

Depth
Multibeam data (EA, 2017)?, (Figure 2) Q;fﬁ;nfétf;”?gggfo'our presented in
Seabed imagery (Eastern IFCA 2019, g?gg;dcg;alIl(e?(a}ggiﬁe?ma'nmg
2021 & 2022, Cefas 20143, EA 2019, consid,ered Eighly sensitive
EIeva/:éA\’ 22%1292) ﬁégr;:]rgrg’) ((ZDOIIZJgI)I & following assessment of available
Y, ' Y, ' video footage or seabed imagery.
Habitat

Rugosity analysis (Hawes and Pettafor,
2021) (Figure 4)

Areas classified as Rugged chalk.

Seabed types based on Seasearch
dives and expert knowledge (Jackson
et. al, 2022) (Figure 5)

Areas classified as high chalk.

Fishing activity

Fishing industry tracker data (EIFCA,
January — October 2022), representing
approximately one third of the fleet and
filtered by speed (0.5-6kns) and bearing
(between 90 and 135 or 225 and 315)
(Figure 6).

IFCO knowledge.

Areas overlapping grid cells which
contain between 0.5 and 1.5% of
pings or are known to regularly fish
the area (where data was limited).

Dive activity

Dive tracks completed by Seasearch
(North Sea Wildlife Trust and
Seasearch, 2021) (Figure 7)

Areas that don’t overlap with
popular dive sites are preferable to
minimise other anthropogenic
activities occurring across sites

2 https://environment.data.gov.uk/

DefraDataDownload/?

Mode=survey&fbclid=IwAR2XIk-

tFvijwjzh3dVP7ZL8IfaaMccSI5uW8 g9mumGoXas27KQfp9pWaOaw

3 https://data.cefas.co.uk/view/3823
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2) Seeking of feedback on proposed areas

Feedback on these 16 areas was then sought at an industry meeting (14" February
2023), a Research Task and Finish Group meeting (9™ February 2023), an Evidence
Group Meeting (23 January 2023) and at a Stakeholder Group meeting (30" May
2023). At the industry meeting, attendees showed almost unanimous support for the
project and a preference for the closed areas to be spread out along the coast to
minimise impact on individuals.

3) Completion of side scan survey

A side scan survey was completed (5" May 2023) to collect up to date seabed acoustic
data to ensure areas contained sufficient rugged chalk. Subsequent analysis resulted
in the removal of several of the initial proposed areas but identified a further four to be
included in the site selection process.

4) Completion of ROV surveys

Ground truth surveys were completed (28" June 2023) on twelve of these areas with
an ROV (Remotely Operated Vehicle) to provide final confirmation that areas
contained suitable rugged chalk features and provided suitable control and impact
sites.

5) Final site selection

Video imagery collected during ROV ground truth surveys were analysed and scored
for ruggedness and final experimental areas were chosen based on the presence of
rugged chalk habitat, including raised outcrops of a minimum 0.5m in height. In
addition to ensuring the areas contained similar habitat, efforts were made to ensure
open and closed pairs were in the vicinity of each other to ensure environmental
pressures were consistent but were a minimum of 150m apart to remove any effects
of the closed area on the open area. For each pair, experimental treatment was
allocated at random and closed and open area boundaries were orientated so they
ran parallel to the coast to correspond with fishing activities.

Table 3 provides a summary of the areas considered and the reason for inclusion or
exclusion of each from the final site selection. The location of sites taken forward are
not presented in this document as it has been agreed that experimental open areas
will not be shared with stakeholders to ensure that fishing behaviours in these areas
do not change. However, Figure 1 defines the study area in relation to the MCZ and
the rugged chalk extent.



Table 3 Consideration of experimental areas and reason for inclusion or exclusion (green shaded cells = met required criteria, red shaded cell = did not meet required criteria).
Areas taken forward shaded in dark turquoise.

1 I

Side scan data showed large areas of sand in immediate vicinity not shown on previous data,
concern that environmental conditions are dissimilar

Side scan data showed large areas of sand in immediate vicinity not shown on previous data,
concern that environmental conditions are dissimilar

2

- Removed as habitat is not as rugged as other areas
- Suitable rugged habitat but no suitable pair in immediate vicinity
Suitable habitat in centre of box but north of box is very flat and south of box is intertidal
Removed as majority of box is intertidal
Removed as majority of box is intertidal
- Removed as habitat is not as rugged as other areas
Removed as habitat is not as rugged as other areas
Removed as habitat is not as rugged as other areas
[ 1]

Suitable rugged habitat but no suitable pair in immediate vicinity

Removed as habitat is not as rugged as other areas

Removed as habitat is not as rugged as other areas

Spatially isolated and concern that environmental conditions are dissimilar
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Figure 1 Extent of Rugged Chalk habitat in Cromer Shoal Chalk Beds MCZ (EIFCA, 2023) with the location of the experimental study area outlined in red.



3 Establishing and demarking voluntary closed areas

Experimental control areas, where no fishing occurs, are required so that potting
impacts can be compared to natural disturbance regimes and their contribution to the
degradation of chalk features can be separated from that as a consequence of fishing
activity. As there were currently no areas of rugged chalk within the MCZ not exposed
to potting activities, areas were required to be closed to potting to achieve this. At that
time it was considered that there is no available mechanism which the Authority can
use to bring in compulsory closures for research purposes within the timeframes
available, thus, it was determined that voluntary closures would be established and
marked throughout the duration of the study so that commercial and recreational users
can easily identify the location of closed areas. This decision was supported by
industry in the early stages of developing the study (see section 1)*.

Initially, it was proposed that closed areas would be demarked using four special
markers buoys anchored to the seabed using either a heavy weight, fishermen’s
anchor or helical screws. To carry out such activities an MMO Marine Licence and a
Crown Estate Licence were sought, and as part of this process a Habitats Regulations
Assessment (HRA), a Marine Conservation Zone (MCZ) Assessment, a Water
Framework Directive (WFD) assessment and a strategic assessment were completed.

During the process of completing these assessments and applying for such licences,
several challenges presented, specifically, the environmental risk associated with
deploying large special marker buoys and heavy anchor mechanisms in a very
shallow, dynamic area with sensitive habitat. Whilst Advanced Mooring Systems,
aimed at minimising environmental risk, were considered, the cost associated with
such systems and the uncertainty over their effectiveness in such a high energy
environment meant they were not considered a suitable or viable option. To address
these issues several contingency options were discussed with industry, these
including marking the northernly corners of the closed areas only, providing fishermen
with co-ordinates and GPS plotters and providing transit lines onshore.

Contingency options were discussed with industry and feedback was considered
amongst Research and Development TFG and Project Board members. A decision
was reached to move forward with the following approach, combining several of these
options:

e Marking the two northernly corners of each closed areas

e Marking areas using yellow buoys typical of special markers so it is clear
to recreational and commercial users what the markers are for.

e Providing co-ordinates to fishermen so they can accurately locate closed
areas using onboard plotters. For fishermen who don’t already have
plotters onboard their vessel, suitable hand-held GPS plotters will be

41n late January 2025 further engagement with the Authority’s legal adviser identified that the provisions
of an existing byelaw could, in their view, be used to mandate the closures and as at 30 January 2025
is being actively considered.



sourced and loaned to fishermen with closed area co-ordinates and
proximity alerts pre-entered and set up.

e Placing posters detailing the location of closed areas and information
about the study at key fishing ports and seafronts to inform recreational
users of the voluntary closures.

e Monitoring closed areas throughout the duration of the study to ensure
the approach is effective in providing the experimental control required
and can be adapted if required.

Voluntary closed areas were established in September 2023 and included a 40m
buffer around the experimental areas. Areas had not yet been marked at this stage
due to the challenges outlined above and subsequent delays in the Marine Licence
process. In the interim, fishermen were provided with co-ordinates, and loaned hand-
held GPS plotters where required, so that they could locate closures. Officers have
been regularly monitoring compliance with voluntary closures since they were
implemented in September 2023 and whilst initially a few shanks of gear were
identified in closed areas in the first few weeks, these were quickly removed once
fishermen were notified and, subsequently, high compliance has been observed. The
areas will continually be monitored regularly until marker buoys are in place when
monthly monitoring will continue throughout the duration of the study.

It is relevant to note that during the second half of 2024 the use of buoys secured by
sand and gravel weights was developed and as a consequence the intention is to mark
all four corners of each closed area prior to the commencement of fishing activity in
2025.



4 Trialling and deploying survey methods

The proposed survey methods included several techniques which hadn’t been
conducted previously by Eastern IFCA and the University of Essex. This included
completing dive surveys from Authority vessels and using ROV surveys with an
additional multi-camera frame to collected stereo video imagery. To test the suitability
of these approaches, trials were conducted using the Eastern IFCA vessel FPV
Sebastian Terelinck. The outcome of these trials is summarised below and where
appropriate data collected contributed to baseline data collection.

4.1 Survey practicalities

The vessel was loaded/unloaded at the harbour at Wells-next-the-Sea, which is the
closest harbour to the experimental areas (approx. 60 minutes) but can only be
accessed at certain states of tide (between 3 hours before and after high water).

Dive surveys need to be conducted at slack water (on either a high or low tide), which
occurs approx. 2 hours after HW/LW times. Slack times are affected by numerous
variables, so the team were planned to be onsite and ready to deploy early. ROV
surveys can be completed either side of the tide, ideally not at slack, because it makes
the vessel difficult to manoeuvre, or full tidal flow because it makes the ROV difficult
to control. Multibeam surveys can be conducted at any state of tide, although
consideration should be given to the depth of water being surveyed and the likelihood
of wave action in shallow water impacting the accuracy. High water and neap tides are
preferable. In addition, consideration had to be made for sunlight times (we have not
planned for surveys to be conducted at dawn, dusk or at night) and the overall time
workers were working each day repetitively.

Given all these considerations, the project team planned optimal times to attempt
surveying, with additional days planned for redundancy. With the exception of
difficulties caused by weather and vessel malfunction, the planning of survey times
was satisfactory. The survey days (with 2 dives a day) tend to be very long and rest
times and rotating activities should be considered to ensure all workers have enough
recovery time. Due to the restricted access at Wells Harbour aligning suitable tides
with planning multiple surveys was challenging and several had to be cancelled due
to poor weather. Alternative harbours such as Lowestoft will be considered for future
work to reduce access restrictions but travel times and vessel steaming times would
need to be adjusted accordingly. Shore diving is not considered an option for this work
as the experimental areas are too far from shore to swim out to.

The Authority are purchasing two new vessels in 2024, FPV Thunderstruck and FPV
Protector IV from which future surveys will most likely be completed®.

5 Whilst this document reports on work completed in 2023/2024, it is important to note that dive surveys
have since been removed from the survey complement (20t June 2024) due to the challenges involved
in collecting sufficient data to achieve a robust sample size and the judgement that other survey
methods are sufficient in providing the information required to achieve the aims of the study.
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4.2 Deploying SCUBA dive teams from vessels

The deployment of SCUBA survey teams from EIFCA vessels was conducted under
the HSE Diving for Work Scientific ACoP with the University of Essex as the named
Diving Contractor. A Diving Operation Plan and Risk Assessment was produced by
the Project Manager and shared with the project team in advance of the Diving
Operation. Due to the unknown nature of using FPV Sebastian Terelinck, the dive
team consisted of 2 survey divers, 1 surface supervisor and 1 surface diver tender (in
addition to the EIFCA skipper and 2 crew). The survey divers provided in-water dive
support for each other and no surface support diver was deemed necessary.

For communication, 1 diver used a full face mask with 2-way comms and 1 diver used
a half mask with 1-way comms (surface to diver). Both divers were tracked from the
surface using the UWIS positioning system, where the diving supervisor could see the
location and depth of both divers at all times. In addition, the diver with the half mask
carried an underwater tablet so the dive team could position themselves on the
experimental area map and communicate 2-way preset messages. Both divers carried
a dSMB in case of communication failure (in this event, the dSMB would be deployed
and line communications used for the remainder of the dive).

FPV Sebastian Terelinck had a diver ladder fitted to one side and this proved
satisfactory for exiting the water with and without equipment on the diver. The vessel
is also equipped with a Jacob’s Cradle emergency net for recovering
injured/unconscious personnel from the water. This was tested and was satisfactory
at swiftly bringing a body onboard.

The deck of FPV Sebastian Terelinck is flush with the top of the tubes and there was
concern equipment might be lost over the side. It was suggested that removable
panels could be clipped to the railings to prevent this occurring, although all equipment
is stowed/tied down when the vessel is underway.

Deck space is sufficient for this size survey team and the ROV equipment onboard. It
may prove more efficient to increase the dive team to 4 divers and not bring the ROV
equipment. There is limited cabin space and seats (4), so this should be considered
before increasing the dive team size.

If multiple days of diving are required, an additional person with a vehicle will be
required onshore to drive the empty cylinders to Norwich to be filled. Due to the long
days, this means the dive team will need twice as many cylinders as used for daily
dives (in our case, for 2 divers, we used 4 cylinders plus 1 spare each day; requiring
9 cylinders in total for the multi-day dive operation). Pony cylinders can be refilled
using a whip from the main cylinder before the dive.

4.3 Conducting ROV surveys from vessels

The EIFCA crew are experienced at piloting and coordinating the deployment and
recovery of the BlueROV from the vessel. Most surveys are conducted as a towed
ROV transect, where the vessel slowly follows a plotted transect course and the ROV
position is estimated based on the amount of tow rope payed out behind the vessel.
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This method is sufficiently accurate to follow a broad survey transect (i.e., within 2-3m
over the target line) and position the transect within the experimental box.

The BlueROV has an altimeter that allows the pilot to fly the ROV at a set distance
from the seabed (in our case 1-1.5m). This allows estimation of size based on field of
view of the camera. This distance is considered the closest the ROV should be to the
seabed when being towed to allow sufficient time to elevate to avoid obstacles.
Reduced visibility due to turbidity may make the data collected unusable at this
distance.

In addition to the EIFCA standard method, the UWIS system was used to locate the
ROV within the experimental area. This allows for precise positioning of the ROV;
however, piloting the ROV along a set track proved difficult as it requires a co-pilot to
watch the position whilst the pilot watches altitude and the front-facing camera.

The BlueROV system is impressive for its cost and appropriate for its deployment on
the type of vessels EIFCA use and surveys they conduct. However, there were issues
with sealed compartments suffering from ingress of water and technical failure of some
parts of the system. Taking a spare ROV seems appropriate mitigation and the
cameras and survey equipment can be quickly switched if the first ROV fails.

4.4 Deploying UWIS positioning system

Both divers and the ROVs were fitted with a UWIS transponder that allows them to be
tracked from the surface. The transponder is a tennis ball sized unit that can easily be
attached to the cylinder of a diver or the top of the ROV without impacting buoyancy
or control.

Prior to deployment of the diver or ROV, 3 navigational buoys need to be deployed in
the experimental area. These buoys are attached to fenders anchored to the seabed
with 6kg of shot weight. This allows the navigational buoys to remain mostly upright in
flowing tide. The navigational buoys can be a maximum 150m apart which makes the
system at its operational limit for tracking 3 transects of 250m length in the
experimental area.

Although the system brings many benefits, the deployment and setup of the UWIS is
not straightforward and required expertise to load the maps and connect all the
transponders. It is not recommended to use the system for standard survey operations
here. Additionally, there was concern that using the 6kg weights will add impacts to
the seabed.

4.5 Multibeam surveys

Multibeam surveys offer the most potential as a survey methodology as they can cover
the full experimental area, can be repeated during times of the year ROV and SCUBA
surveys are not possible and are a solution for long term monitoring. However, the
aspect of multibeam surveying that needs to be evaluated for this survey is whether

12



the data is accurate enough given the shallow depths in which the survey will be
conducted and whether features and substrate will be discernible in the output data.

To achieve the high resolution data required to detect small scale change a Norbit
IWBMS (0.9x0.9 degree) unit was proposed. Due to the expense of such a unit (c.
£120,000) and the technical expertise required to accurately undertake multibeam
surveys, external surveyors were initially consulted to complete the work, however,
high standby rates applied which meant that if surveys were weathered off for even a
couple of days the cost would become prohibitive in the context of the funding
available. Alternative approaches were investigated whereby the Authorities vessels
could be used to complete the work in order to bring the costs down and increase
flexibility. It was determined that Authority vessels provided a suitable platform to
complete the work and so a local hydrographer was contracted to hire the multibeam
unit and complete the work from an Authority vessel.
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5 Baseline data collection

Whilst baseline dive surveys were attempted in September 2023, the visibility was too
poor (< 0.5m) to identify suitably rugged features or collect video footage of good
enough quality for 3D photogrammetric models to be created. As we were coming to
the end of the season and dive surveys were the most resource intensive survey
method the focus was shifted to collecting baseline ROV and multibeam survey data.

Due the challenges with completing the dive surveys a trial ROV survey was
conducted to test its ability to collect footage which could be used to create
photogrammetric 3D models. A 1m URCHIN frame was successfully mounted on the
BlueROV2 using reusable cable ties (Image 1). The frame and cameras didn’t appear
to impact on the manoeuvrability nor buoyancy of the ROV. The altimeter on the ROV
allowed the pilot to keep the ROV at a steady R
distance from the seabed (0.5-1m), which keeps
a standard width of seabed in the downward
facing camera frame.

Video footage from the 5 oblique cameras on the
ROV was processed at 10 fps (this is very high =
and would normally be more like 2 fps but the
priority was to build an accurate model rather
than optimise the processing). Still frame sets [ K
were trimmed to the start of the dive (immersion | 4
in water), then trimmed again for a set amount
across all sets to the start of the transect (when
the ROV reaches the seabed and starts the tow).
This process synchronises the start frame of the
5 image sets. The transect length (number of
frames) is calculated from one of the image sets,
then all sets are trimmed to remove UNNECESSArY |mage 1: URCHIN frame mounted on the
footage after the transect is complete. BlueROV2

The transect imagery for 3D modelling the full length of the transect was not successful
as the visibility was too poor and areas of continuous algae prevent the model from
being aligned. An alternative method was used to analyse the footage, by building
sections of the transect following the same process that was performed for Tibbitt et
al., (2020) (Figure 2). Whilst this proved that a successful model could be built using
the ROV as a platform, surveying the same features on an annual basis to monitor
change would likely be very difficult unless the ROV could be flown with an underwater
positioning system attached to it so it could be accurately piloted to the same location
year on year.

14



Figure 2: Example of a 3D model built from video imagery collected using the BlueROV2 with URCHIN
camera array.

A baseline ROV survey (using a downward facing camera) was completed in
September 2023 to collect seabed video imagery which could be used to assess the
frequency and severity of impacts. However, visibility on the day was not optimal and
meant survey the ROV had to fly very close to the seabed. Visibility deteriorated
throughout the day until a decision was meant to end the survey. A second attempt
was made several weeks later in October 2023, however visibility was similarly
challenging and limited data collection was achieved.

High resolution multibeam surveys were initially planned for Autumn 2023 but due to
the challenges described above, poor weather and the availability of kit and
hydrographer the baseline survey was delayed until Spring 2024. All six experimental
were surveyed using a 0.9x0.9 degree unit at 400khz (Norbit iWBMS) on the 171" May
from FPV Sebastian Terelinck. The multibeam unit was mounted via a pole and the
vessel was found to be a suitable platform for conducting surveys. Survey and data
processing details are provided in Appendix 1.

A vertical resolution of 10-15mm was achieved and data was gridded to 10 cm for two
of the areas surveyed and 25cm for the other four areas. Gridding at any higher
resolution resulted in large data gaps which was a result of the conditions on the day.
Whilst conditions at the start of the survey were optimal, towards the end of the day
the swell had picked up, increasing the movement experienced by the boat and,
consequently, the multibeam unit, creating more noise. In addition to this, some
artefacts were identified in the data which added further noise, potentially an effect of
the vessel’s jets or vibrations on the pole, though this cannot be known for certain.
Increased noise increases the amount of data that has to be processed out, reducing
the overall horizontal resolution that it can be gridded to. Figure 3 provides an example
of the multibeam data collected and the different types of analysis possible. Figure 4
provides an example of a 6mx16m snip of data presented as a 3d model.
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Figure 4: Examples of a snip (6m x 16m) taken from an area gridded to 25cm. Scale in meters.

Backscatter data was not collected by the contractor as it is very data intensive,
requires a lot of storage and processing power for not much extra information on the
structure of the seabed. However, it can provide information on the hardness of the
seafloor which can be used to differentiate between different types of substrates, in
this case potentially chalk features and areas of sand or pebble/cobble. It is
recommended that future multibeam surveys include the collection of backscatter
data.
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Appendix 1:
Processing

Data was processed using QPS software, Qimera 2.4.2 and Qinsy 9.5.5. Fist raw db. Files are loaded

into Qimera and undergo an auto-processing algorithm to remove obvious errors e.g. soundings from

above Om elevation. It is during this process that auto tide correction is carried out as well as auto

sound speed calculations, to avoid uneven ray tracing at the end of the pings/swath. These files are
then converted to QPD files ready for manual editing. QPD files were then used to make a dynamic
surface to ‘view’ the data. Manual editing in the form of the slice editor tool, allowed the hydrographer

to see the soundings and surface recorded to remove obvious errors using the manual select and

delete tool or to run various spline filters. Once cleaned the QPD files are automatically updated

alongside the dynamic surface. Dynamic surfaces were converted to static surfaces for plotting

purposes.

Static surfaces are then loaded into a programme called survey manager where additional contours,

spot soundings and mapping is performed before final outputs are delivered.

Static Gain to -15.0dB

Spreading to 40dB

Absorption to 80dB/km

400kHz frequency

AUTO mode and resolution enabled

Adaptive Gate-Manual Wide and Manual Normal
Auto sound speed enabled

Roll stabilisation enabled

Beam distribution set to Equidistant 1024 or 512

Following set up, a heading alignment was carried out, using the alignment wizard set up tool, selected

during INS set up. This is carried out using full RTK coverage and a clear view of the sky and involved

the vessel performing figure-of-eight manoeuvres. The display was observed as the Heading Error RMS
decreases from its initial value of 55 degrees. Once it dropped below the Target Error and stabilised,

the alignment began. Manoeuvres were continued until this occurred.

The survey was run using RTK corrections accessed via ethernet link via NTRIP client.

Full RTK coverage was present throughout the duration of the survey.
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