Client:

Project name:

Document no:

Date of issue:

LT Morthing ()

6357500

BIIFEO0

6357700

607600

6337500

6357400

BIIFI00

Green Power Document title:

Backaland tidal current investigation

Field Report

TT2506_FR
14/05/2025 Page no: 1] Rev no: 01

Backaland tidal current survey

Triscom Job Ref TT2506

155

0.9

L
S14600 S44700
I IThd Facting frm

L I
514400 S14300

L 040
S14800

I
14500

I
S15000

Vel

aver.
depth
(m):

- 221
——| 2473
All
Range:
221-2473
Mean:
1347



Client:

Project name:

Green Power Document title:

Backaland tidal current investigation )
Field Report

Document no: TT2506_FR seabed mapp'l'lg
Date of issue: 14/05/2025 Page no: 2| Rev no: 01

INEPOAUCTION ... eeeeeeeeeeeiiieeeeenerreeeeeeeeeeeeeeeteeeeeeeeeesnnnesssssssssssssssssssssssseesseesseesessnsnnnsnnssssssssssssssssssssssesssasssssssnnnnnnnnnnnsssnsnnne 3
(R T {O I R O T = o) 71 ] o VSRRt 3
1Y =g To Yo [o] (o | VAU UUUPUURN 3
Figure 2 — survey Circuit With trackplots ... e e e e e e e e e e e e e eannnes 4
T U ol R AN D T o] o I o =SSR 5
FIgUre 4- ADCP dEPIOYEA ... ..eeeiiieeeeeeee ettt e e e e e e e e et e e e e e e e e e e e s s s saaaaeeeeaaaaaeeeassasssssnaneeeaeesseanannnnnnnns 5
FIGUIE 5= SUNVEY CaDIN .. ..ttt ettt e e bt e e e s e bt e e e e eab b et e e s sabeeeeseanbeeeessanneeeeeeanns 5
FIGUIE B- SUINVEY VESSEI GA ... ieeiiiiiiieeteeeee e e e e ettt ettt e e e e s s s s bt ee e e e eeeeeessaas s sbbaaaaeaeeeeeesssssnsssbbbanaeeaeeeesssnnsnnssnnns 5
(1Y Lo« T 1= 4 o 1 TR 6
Figure 7- Drawing Of SUINVEY VESSEI ....ecviiii ittt e e et e e e e e e e e e e e e sttt bbaeeeeeaaeeeeesnnnnnnnns 6
OPEratioNal JOUINAL .........ciieieiiiiiieccccccneeeeeee et cs s sssssesesesseseessssssssnnnsesssssssssssssssssssnnnsesssssssssssssssnsnnsesenassssssssssnnn 7
Presentation Of ADCP data.......cccceeeeeeieereeeeiieeiiieeeeeeneenssssssssssssssssssessssessseesssesssssssssssssssssssssssssssssssssessssssssssssssnnsnnssssssssssses 8
6 hoUrs DEfOre HW KITKWall.......oovviiiiiiiiiiieiieeee et e e e e e e e e e eeeeeeeeeeeeeseessssaas b ba s aaeeseeseeaaaaaeseeeeees 9
S o0 oY=y (o (=l w VA A 1 T = | RN 10
i YoYU e o=y (o =l AT T T | TSRS 11
SIS DEfOre HW KIirkWall .....coooviieieeiiiiiiiieeeeee ettt e e s e e e et e e e e e e e e e e e e e eaeaaa bbb bbb eeseeeeeeaaaens 12
2 hoUrs DEFOre HW KITKWall .....oooeviieiiiiiiiiiceicee ettt e e s et et e e e e e e e e e e e e e e e eeaaa bbb bbb saeeseeeeeeaaaens 13
1 hour DEfOre HW KITKWaIl .......ccoiiiiiiiieeeeeeeee ettt ettt ee e e s e eeeeeeeeeeeseeeeesssessrsasaraaasnnnnnes 14
HWW KGITKWAIL .ottt e e e s e e e e eeeeeeee e e e e e e e e e e e e s s s s bbb aeesseeeeeaaaaaasssessessssssrsssssnnnnnnnnnns 15
Lo U T L =Yl o AT\ A N T 1 PO 16
2 oUPS AftEr HW KITKWaIl.....oooeiiiieiiiiiieteeeee ettt e e s e e e et e e e e e e e e e e e e e e e e sa e b bbb bbb saeseeeeeeaaaens 17
3 hoUIS AftEr HW KITKWall.....oooeiiiieieiiiieieeee ettt e e s e e e et e e e e e e e e e e e e e e e e eaa bt bab b b eesseeeeeaaanes 18
A oUTS aftEF HW KITKWAI...eevieeiieeiiieee ettt e e e et e et e e e e e e e e e e e e e e ea e s bbb saeeseeeseeaeeasseesssesseees 19
5 h0oUIS fter HW KITKWall......ooeeieieeeiiiiiicecee ettt e e e s e e et e e e e e e e e e e e e eeessaaa st bbbt aaeeseeeeeeaaaans 20
6 oUIS AftEr HW KITKWall.......ooeieeeieiiiiiiiiciiee ettt e e e e e e e eeeeeeeeeeeeeeeeessasas s b ae bbb neeseeeeeaaaaens 21
Ebb — peak flow transect CONTOUN POt ... ....iiiiiiiieie et e e e s see e e e e sabraee s 22
Flood — peak flow transect CONTOUN PIOL .....ciiiiiiiiiiiiie et e e s e e e 23
L E LI U] 4 o 3 TSR 24
Figure 8- Tide curve (survey period delin@ated) ..........ceeeiieeeeciiiiiiiiee e e e e e e e e e e e e e eaaens 24
Figure 9 - Survey period illustrated within Neap/Stream CYCle ......ccvvviieiiiiee it 25
CONCIUSTIONS c..eeeeeieceeeeieereeeeieeeteeeeeeeennesssssssssssssssssssssssssesseesseesssensssssnnsssssssssssssssssssssesssessseessssnnnssnnnnssssssssssssssssssnsenssessennns 26



Client:

Green Power Document title:

Project name: Backaland tidal current investigation )
Field Report
Document no: TT2506_FR seabed mp-.‘g
Date of issue: 14/05/2025 Page no: 3| Rev no: 01
Introduction

Backaland Pier is a small roro jetty at the south end of the island of Eday in the Orkneys.

A detailed visualisation of the tidal current regime of a small coastal area near to Backaland
harbour, Eday, Orkney was required. See Figure 1 - Orientation, which shows the Orkney
archipelago with the general direction of flow of tidal current through the islands.

Flood

_Backaland

Ebb

Figure 1 - Orientation

Backaland pier is on the SW edge of an area of significant tidal influence known as Eday Sound.
This is a well-known channel between the south end of the island of Sanday and the Eastern coast
of the island of Eday. There are impressive tidal overfalls at the northern end of this sound during
the north-going ebb tide. The tidal regime is typical of that found in the inter-island sounds in this
area.

Methodology

A vessel-mounted ADCP survey was proposed. This involves driving a pre-planned circuit around
the area of interest continuously during an entire tidal cycle. The circuit is chosen to maximise the
amount of “transect” — perpendicular-to-tidal-flow, Figure 2 — - shows the planned circuit in red
with the actual vessel trackplots from the survey.
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Figure 2 — survey circuit with trackplots

A 600kHz Teledyne RDI ADCP (sn 68247) was selected, given the relatively shallow water depths
of 5-25m.

A purpose-built overside pole arrangement is used to deploy the instrument over the starboard side
of the workboat.It was securely locked into position and stayed forward and abeam using ratchet
straps

Figure 3- ADCP on pole thru Figure 6- survey vessel GAillustrate the survey vessel.

Data is gathered on a circuit-by-circuit basis for convenience of processing.

Online QC is carried out during the survey; fieldwork is carried out continuously for 13 hours.
Specialist software is then used to manage & interpolate a 6-dimensional matrix, with the ultimate
outcome of presenting a miniature tidal stream atlas which forms the fundamental deliverable.
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Mobilisation
VS330 GNSS compass & ADCP (with integrated MRU etc) was mobilised aboard the MV
Challenger.

Figure 7- Drawing of survey vessel
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SBAS (PRN 136) GNSS corrections were used throughout the survey. A brief confidence-check on
the nav system was carried out with a portable RTK Rover set which indicated excellent positional
accuracy (position comparison to RTK <0.5m during 1 hour logging), likewise heading accuracy by
comparing to a computed quay baseling with less than 5° error over a 20-minute observation.

(The ADCP accuracy was checked by comparing its computed water speed with the speed of drift
of an orange, during peak ebb flow, this agreed to within 0.1Kkt.)

After mobilising the vessel in Stromness, the Challenger transited to Loth to enable an early start on
the survey site the subsequent day. Likewise, Loth was a convenient safe harbour after the late night
following survey ops.
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Operational Journal

Date BST

1200 Mobilise Challenger at Stromness marina

8/5/25 1639 depart Stromness Westabout for Sanday

2130 Alongside Loth in Sanday, shut down

0830 Depart Loth for Backaland

0909 Alongside Backaland, deploy survey pole

9/5/25 0930 Commence ADCP survey circuit off Backaland

2230 Complete ADCP circuits. Alongside Backaland, recover pole

2240 depart survey site for Loth

2300 Alongside Loth, shutdown

1230 Depart Loth Westabout for Stromness

10" May | 1700 Alongside Stromness Marina, shut down. Commence demob

1900 demob complete
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Presentation of ADCP data

The ADCP data from the repeated transects is interpolated & gridded across the site which enables
the production of a relatively uniform series of nodes, spatially distributed over the site for the
convenience of visualising the data.

The processed ADCP information offers a matrix of data in 6 dimensions:
X,Y & Z (area & depth of the site)

Water speed

Water direction

e Time

Stratification of currents is a recognised phenomenon (current could be north-going on the surface
and west- or east-going at a certain depth et cetera). In this case, the currents through the water
column of this site have been checked and flow appears to be generally homogeneous throughout.
An exception appears to be the shallowest parts of the site at the turning of the tide but this has been
judged insignificant. Accordingly, the flow has been illustrated by averaging speed & direction
through the watercolumn for each measurement node

Time has been addressed simply by creating individual plots for each hour of the tidal cycle,
relative to HW at Kirkwall.

Water Speed & Direction are represented by labelled arrows on each plot. The size & colour of the
arrows varies directly with magnitude of tidal current. The direction of the arrows represents the
direction that the water is moving in. The water speed is added to each arrow

The overall presentation takes the form of a miniature tidal atlas.
Also plotted on each chartlet are contours & background DTM representing the bathymetry of the
site. Depth contours are every metre, relative to LAT.

2 additional illustrations are included to indicate the water-column distribution of energy at peak
flow Flood and Ebb. This is achieved simply by overlying profile contour plots onto chartlets, in
broad alignment with the relevant portion of transect.
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Figure 8- Tide curve (survey period delineated)
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Figure 9 - Survey period illustrated within Neap/Stream cycle
Figure 9 - Survey period illustrated within Neap/Stream cycle above.
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Conclusions
Direction of flow | Tide Time of Peak Flow Speed of peak flow
North-going Ebb 4 hours after HW Kirkwall 1.7 Kts
South-going Flood 2 hours before HW Kirkwall 1.9 Kts
Turning HW Slack 1 hour after HW Kirk\_/vall NA
LW Slack 6 hours before HW Kirkwall

The south-going flood appears to be generally stronger than the ebb in this area, and is strong even
in the shallower coastal contours to 5m

The north-going flood current is most evident in the deeper part of the site with the very inshore
areas shallower than 15m experiencing little significant flow.

Whilst this survey indicated a maximum water speed of around 2kts, significant first-hand local
experience supported by other anecdotal evidence suggests that 3kts at peak flow over every
fortnightly stream period is virtually certain, and 4kts is very likely at least twice in each year
(during true “spring” tides, of which there are only a few each year)

Logistical reasons prevented conducting the survey during a period of spring or stream tides.
This survey is not an indication of the possible maximum currents in the site. It presents a broad idea
of tidal dynamics through a cycle, and with a fine level of spatial detail regarding where in the site

the flow is most powerful.

Additional sources of data should be used to provide a comprehensively informed assessment of
likely maximum tidal current.

26



