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4.2.2 Wave induced bed shear stress

Figure 20 shows wave-only (z,,) bed shear stress for the BLF and TMBIF structures only for a 1 in 20 year SE
wave during peak ebb.

The respective magnitudes for 7, and 1, clearly show that the area is wave dominated with the wave-only bed
shear stresses being approximately 30 times larger than the currents-only bed shear stresses. The effect of
the jetty piles on the wave induced bed shear stress is very localised around the piles, with reductions in 7,
for approximately 3-5 m from the centre of the piles and fenders, respectively. The effect of the temporary jetty
head is much less pronounced for the wave induced bed shear stress (Figure 20) compared to the tidal
currents (Figure 19).

Figure 20: Wave-only (t,,) bed shear stress for the BLF and TMBIF structures only (1 in 20 year SE wave,
peak ebb).
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Figure 23: Percentage change in maximum bed shear stress for the BLF and TMBIF structures only (1 in 20

year SE wave, peak ebb).
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Figure 24: Magnitude of change in maximum bed shear stress for the BLF and TMBIF structures only (1 in

20 year SE wave, peak ebb).
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Figure 28: Wave-only (z,,) bed shear stress for the BLF and TMBIF structures plus berthing mattress (1 in 20
year SE wave, peak ebb).

4.3.3 Combined wave and current bed shear stress

Figure 29 and Figure 30 show the mean (z,,,), and maximum (z,,,., ) combined bed shear stresses, respectively,
for the BLF and TMBIF structures plus berthing mattress run.

As shown in Section 4.2.3, assessing change against a percentage difference can be misleading without
consideration of the wider environmental context including the natural variability. As such, for the subsequent
model scenarios, the analysis will focus on the magnitude of change in absolute bed shear stress. Figure 24
shows the effect of the BLF structures plus the berthing mattress on the combined bed shear stress as
represented by a difference in magnitude.

UNCONTROLLED WHEN PRINTED

NOT PROTECTIVELY MARKED
Page 48 of 170



100876151
Revision 05

TR543 MODELLING OF THE TEMPORARY MARINE BULK IMPORT AND BEACH LANDING FACILITIES AT SIZEWELL C
NOT PROTECTIVELY MARKED

| Mean Combined Bed
Shear Stress (N/m"2)
Above 6.75

61t06.75

45t05.25
3.75t04.5
3t03.75

225t 3

1.5t02.25
0.75t01.5
Below 0.75

Figure 29: Mean combined bed shear stress (t,,,) for the BLF and TMBIF structures plus berthing mattress (1
in 20 year SE wave, peak ebb).
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Figure 30: Maximum combined bed shear stress (t,,4,) for the BLF and TMBIF structures plus berthing
mattress (1 in 20 year SE wave, peak ebb).
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Figure 31: Magnitude of change in maximum bed shear stress for the BLF and TMBIF structures with the
berthing mattress (1 in 20 year SE wave, peak ebb).

Results show that the baseline bed shear stresses over entire model domain are above the critical threshold
of motion (0.216 N/m?).

As expected, the berthing mattress increases the area of change in bed shear stress compared to the BLF
piles alone. Landward of the inner longshore bar, there is an area of increased bed shear stress of 3-6 N/m?
extending 245 m into the Minsmere SPA/SAC. This is similar in magnitude to changes associated with the
BLF structures only, albeit over a slightly longer frontage of the Minsmere SPA/SAC. The small increase in
bed shear stress is still within natural variation along the Minsmere SPA/SAC frontage and is unlikely to be
detectable beyond the environmental limits. The baseline bed shear stress conditions along the Minsmere
frontage is 40-60 N/m?. The baseline condition is 185 to 277 times larger than the critical threshold, meaning
the subtidal sediment is already in motion. To the north of the berthing mattress, bed shear stress is reduced
by 15-22 N/m? but only over a short 45 m section of the inner longshore bar, and only for the SE wave condition.
The baseline condition in this area is 40-50 N/m?.

The BLF piles are transmissive so they will not block sediment transport. Whilst the shoreward end of the
berthing mattress sits above the bed, deflecting currents shoreward, the berthing mattress does not act as a
blockage as currents still pass over the top. Furthermore, the berthing mattress sits on the outer flank of the
inner longshore bar deeper than the intertidal zone, meaning longshore sediment transport still occurs
shoreward of the berthing mattress. The shoreward deflection of tidal currents due to the berthing mattress
leads to an increase in bed shear stress amongst the final pairs of jetty piles of the BLF. The peak increase in
bed shear stress within this area the BLF is 8-15 N/m? compared to a baseline of 30-45 N/m? in that particular
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location. However, that very localised increase is still within the wider baseline variation along the Sizewell C
frontage of 30-65 N/m? (for a 1 in 20 yr wave height).

The patchwork of increased and decreased bed shear stress due to the piles and berthing mattress is
dependent on, and fluctuates with, the state of the tide and direction of waves. Continuous variation in the
state of tide and waves means that the peak impact shown is not persistent and varies (lessens) over the tidal
cycle. There are no areas of change within the model where a reduction in bed stress reduces below the critical
threshold or an increase above the threshold where it was not previously. Patches of altered bed shear stress
are sufficiently small in magnitude and scale that they are not expected to cause detectable change to the
shoreline.

4.4 TMBIF and BLF plus ship

To investigate the effect of the presence of a 120 m ship at the TMBIF in combination with the BLF and TMBIF
jetties into the domain, the peak ebb velocities, wave energy and bed shear stress results were compared to
the baseline conditions with a 1.5 m wave (working limit of the ship). This scenario will occur when the TMBIF
is in use but the requirement for the BLF during construction has finished.

4.41 Tidal current induced bed shear stress

To highlight the influence of the ship’s presence at the TMBIF on tidal currents, Figure 32 and Figure 33 show
the flow velocities and the difference in velocities compared to the baseline. They show that the last row of
TMBIF piles, fenders and the ship slightly interrupt the shore parallel flow. Flow returns to within 0.1 m/s within
300m downstream of the ship. Due to the hydrodynamic profile of the ship, the lateral disturbance of velocities
is much smaller. There is an increase of up to 0.2 m/s along the length of seaward side of the ship.
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Figure 32: Peak ebb velocities around BLF and TMBIF plus ship.
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Figure 33: Difference in peak ebb velocity between the structures plus ship and baseline case.
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Figure 34 shows the current-only (z.) bed shear stress for the BLF and TMBIF structures with the ship present
at the TMBIF. Due to the shore parallel currents, the presence of the ship at the TMBIF has no interaction with
the BLF, with regard to current induced bed shear stress. Whilst there is a small patch of very low bed shear
stress at the leeward end of the ship which will imply a deposition, this will not be the case. The ship does not
occupy the full water column, unlike how it is included in the model, meaning currents can still flow underneath
the ship. Furthermore, as the tidal currents change direction, any sediment accumulation will be swept away
on the reversing tide.
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Figure 34: Current-only () bed shear stress for the BLF and TMBIF structures plus ship (peak ebb).
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4.4.2 Wave induced bed shear stress

Figure 35 shows wave-only (z,,) bed shear stress for the BLF and TMBIF structures plus ship for a 1.5 m SE
wave during peak ebb. The presence of the ship at the TMBIF results in a bed shear stress reduction in the
lee of the prevailing wave direction, extending from the ship across the inner and outer longshore bars.
However, results show that the wave induced bed shear stress is still in excess of 10 times larger than the
critical threshold at the TMBIF head and 100 to 140 times larger along the inner longshore bar, meaning
sediment is still in motion along these areas. The influence on sediment transport and shoreline change due
to the reduction in the lee of the ship is discussed in more detail in Section 5.
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Figure 35: Wave-only (z,,) bed shear stress for the BLF and TMBIF structures plus ship (1.5 m SE wave,
peak ebb).
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4.4.3 Combined wave and current bed shear stress

Figure 36 and Figure 37 show the mean (z,,,), and maximum (z,,,,.) combined bed shear stresses, respectively,

for the BLF and TMBIF structures plus ship run. Figure 38 shows the effect of the BLF structures plus the s
on the combined bed shear stress as represented by a difference in magnitude. Results show that the basel
bed shear stresses over entire model domain are above the critical threshold of motion (0.216 N/m?).
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Figure 36: Mean combined bed shear stress (t,,) for the BLF and TMBIF structures plus ship (1.5 m SE
wave, peak ebb).
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Figure 37: Maximum combined bed shear stress (7,,,,) for the BLF and TMBIF structures plus ship (1.5 m
SE wave, peak ebb).
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Figure 38: Magnitude of change in maximum bed shear stress for the BLF and TMBIF structures with the
ship (1.5 m SE wave, peak ebb).

The ship results in a reduction in bed shear stress in the lee of the prevailing wave direction. The ship is
modelled as filling the entire water column, which is precautionary as in reality the ship will be floating and not
resting on the seabed. The reduction in bed shear stress is between 15-20 N/m? along both the inner and outer
longshore bar. The baseline bed shear stress along the outer bar is 20-30 N/m? and 40-50 N/m? along the
inner longshore bar. No area is reduced below the critical threshold.

Shoreward of the inner bar, the reduction is smaller and predicted to be 5-10 N/m?2. This reduction extends
approximately 60 m into the Minsmere SPA/SAC frontage. Despite this reduction, as evident in Figure 37, the
bed shear stress shoreward of the inner bar is still in excess of 45 N/m?2. As well as the reduction along the
Minsmere frontage, an area of increased bed shear stress, between 1-3 N/m?, extends a further 400 m.
Patches of altered bed shear stress are sufficiently small in magnitude and scale, and will migrate continuously,
so that they are not expected to cause detectable change to the shoreline.

As noted previously, the patchwork of alternating bed shear stress due to the piles will change continuously
with the state of the tide and direction of waves. These conditions are variable with the state of tide and waves,
meaning the peak impact shown in the model results is not persistent over a tidal cycle. Furthermore, there
are no areas of change within the model where a reduction in bed stress reduces below the critical threshold
or an increase above the threshold where it was not previously.

UNCONTROLLED WHEN PRINTED

NOT PROTECTIVELY MARKED
Page 57 of 170



100876151
Revision 05

TR543 MODELLING OF THE TEMPORARY MARINE BULK IMPORT AND BEACH LANDING FACILITIES AT SIZEWELL C
NOT PROTECTIVELY MARKED

4.5 TMBIF and BLF plus berthing mattress and ship

To investigate the effect of the berthing mattress at the BLF and a 120-m-long ship at the TMBIF, the peak
ebb velocities, wave energy and bed shear stress results were compared to the baseline conditions with a 1.5
m wave (working limit of the ship). This scenario will occur when the TMBIF is in use, but the BLF is not.

4,51 Tidal current induced bed shear stress

To highlight the influence of the berthing mattress with a ship’s presence at the TMBIF, Figure 39 shows the
flow velocities around the BLF and TMBIF and the ship present with Figure 40 showing the difference in
velocities compared to the baseline.

Comparing the magnitude and velocity difference for the berthing mattress and the ship, as shown in Figure
39 and Figure 40, with the berthing mattress only (Figure 25 and Figure 26) and the ship only (Figure 32 and
Figure 33), it can be seen that the berthing mattress and ship do not interact, with respect to tidal currents.
That is, the effect of the berthing mattress and ship in isolation is the same when both are present.

At the TMBIF the last row of deck piles, fenders and the ships presence slightly interrupt the shore parallel
flow. Flow returns to within 0.1 m/s within 300m downstream of the ship. Due to the hydrodynamic profile of
the ship, the lateral disturbance of velocities is much smaller. There is an increase of up to 0.2 m/s along the
length of seaward side of the ship.

At the BLF, the last pair of deck piles, fenders and the shoreward tip of the berthing mattress slightly interrupt
the shore parallel flow. This occurs where the shoreward tip of the berthing mattress sits slightly above the
bathymetry. The berthing mattress does not act as a blockage as currents still pass over the top. This small
decrease in the tidal currents in the lee of the piles and berthing mattress returns to within 0.1 m/s within 45 m.
There is also a minor increase of 0.1 m/s in flows created shoreward of the mooring fenders. Over the berthing
mattress there is a small increase of 0.075 m/s, although the berthing mattress itself is a non-erodible structure
so this will have no effect.

Figure 41 shows the current-only (t.) bed shear stress for the BLF and TMBIF structures with the ship present
at the TMBIF.
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4.5.2 Wave induced bed shear stress

Figure 42 shows wave-only (7,,) bed shear stress for the BLF and TMBIF structures plus the berthing mattress
and ship for a 1.5 m SE wave during peak ebb.

The presence of the ship at the TMBIF results in reduced bed shear stress in the lee of the prevailing wave
direction, extending from the ship across the inner and outer longshore bars. However, results show that the
wave induced bed shear stress is still in excess 10 times larger than the critical threshold at the TMBIF head.
For the SE wave direction, the wave shadow of the ship intersects with the berthing mattress at the BLF. The
ships presence slightly enhances the reduction in bed shear stress at the shoreward edge of the berthing
mattress, with reductions in t,, for approximately 80 m along the inner longshore bar. However, results show
that the wave induced bed shear stress is still over 100 times larger than the critical threshold, meaning
sediment is still in motion along the bar.
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Figure 42: Wave-only (z,,) bed shear stress for the BLF and TMBIF structures plus berthing mattress and
ship (1.5 m SE wave, peak ebb).
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4.5.3 Combined wave and current bed shear stress

Figure 43 and Figure 44 show the mean (t,,), and maximum (z,,,.) combined bed shear stresses, respectively,
for the BLF and TMBIF structures plus berthing mattress and ship run. Figure 45 shows the effect of the BLF
structures plus the berthing mattress and ship on the combined bed shear stress as represented by a
difference in magnitude. Results show that the baseline bed shear stresses over entire model domain are
above the critical threshold of motion (0.216 N/m?).
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Figure 43: Mean combined bed shear stress (t,,) for the BLF and TMBIF structures plus berthing mattress
and ship (1.5 m SE wave, peak ebb).
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Figure 44: Maximum combined bed shear stress (7,,,,) for the BLF and TMBIF structures plus berthing
mattress and ship (1.5 m SE wave, peak ebb).
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Figure 45: Magnitude of change in maximum bed shear stress for the BLF and TMBIF structures with the

berthing mattress and ship (1.5 m SE wave, peak ebb).

Seaward of the berthing mattress, the combined effects of the berthing mattress and the ship are the same as
the ship in isolation. The ship results in a reduction in bed shear stress in the lee of the prevailing wave
direction. The ship is modelled as filling the entire water column, which is precautionary as in reality the ship
will be floating and not resting on the seabed. The reduction in bed shear stress is between 15-20 N/m? along
the outer longshore bar, whilst the baseline there is 20-30 N/m?. No area is reduced below the critical threshold.
The influence on sediment transport and shoreline change due to the reduction in the lee of the ship is
discussed in more detail in Section 5. North of the berthing mattress the magnitude of reduction along the
inner longshore bar is similar 15-20 N/m?, however, the extent is larger than the ship only case although still
within the footprint of the ship’s wave shadow.

Shoreward of the inner bar, the bed shear stress reduction is smaller at 5-10 N/m2. This reduction extends
approximately 60 m into the Minsmere SPA/SAC frontage but bed shear stress is still in excess of 45 N/m?
(Figure 44) shoreward of the inner bar. An area of slightly increased bed shear stress (1-3 N/m?) extends a
further 400 m to the north. The small increase in bed shear stress is well within natural variation along the
Minsmere SPA/SAC frontage.

The BLF piles are transmissive and will not block sediment transport. However, the shoreward end of the
berthing mattress sits above the bed, deflecting currents shoreward, which leads to an increase amongst the
final pairs of BLF piles. The peak increase in bed shear stress within this area is 11 N/m? compared to a
baseline of 40 N/m? in that location. However, that very localised increase is still within the wider baseline
variation along the Sizewell C frontage of 30-65 N/m? (for a 1.5 m wave height).

UNCONTROLLED WHEN PRINTED
NOT PROTECTIVELY MARKED

Page 64 of 170



100876151
Revision 05

TR543 MODELLING OF THE TEMPORARY MARINE BULK IMPORT AND BEACH LANDING FACILITIES AT SIZEWELL C
NOT PROTECTIVELY MARKED

The patchwork of alternating bed shear stress due to the piles will change continuously with the state of the
tide and direction of waves. These conditions are variable with the state of tide and waves, meaning the peak
impact shown in the model results is not persistent over a tidal cycle. Furthermore, there are no areas of
change within the model where a reduction in bed stress reduces below the critical threshold or an increase
above the threshold where it was not previously. Patches of altered bed shear stress along the shoreline are
sufficiently small in magnitude and scale that they are not expected to cause detectable change to the
shoreline.

4.6 TMBIF and BLF plus berthing mattress, access dredge and barge

To investigate the effect of the presence of the berthing mattress, access dredge (clipping the outer longshore
bar to -3.5 m ODN) and barge at the BLF in combination with the BLF and TMBIF jetties into the domain, the
peak ebb velocities, wave energy and bed shear stress results were compared to the baseline conditions with
a 0.5 m wave (working limit of the barge). This scenario will occur during the construction phase when the BLF
is in use, but the TMBIF is not.

4.6.1 Tidal current induced bed shear stress

To highlight the influence of the combination of the docked barge, berthing mattress and access dredge at the
BLF, Figure 46 shows the flow velocities around the BLF and TMBIF and the barge present with Figure 47
showing the difference in velocities compared to the baseline.

Figure 46 and Figure 47 show that the barge acts a barrier to the shore parallel tidal flows, as it occupies the
entire water column once grounded. The flow is diverted around the shoreward and seaward ends of the barge,
although it is important to note that barges will only be present for up to 22% of the April — October period (and
infrequent during winter), and so the impacts described below are very transient. Flow is accelerated between
the shore and the end of the barge and berthing mattress, with a peak increase in tidal currents of 0.34 m/s
between the last two pairs of piles of the BLF. This increase in velocity returns to within 0.1 m/s within 140 m.
The reduced flow to the north of the barge on the ebb tide returns to within 0.1 m/s within 835 m.

Figure 48 shows the current-only (z.) bed shear stress for the BLF and TMBIF structures plus berthing
mattress, access dredge and barge during peak ebb. The effect of the berthing mattress and barge on the bed
shear stress can be seen to increase current induced bed shear stress shoreward of the berthing mattress
and barge, with a smaller increase in bed shear stress seaward of the berthing mattress and barge. There is
no indication of a change in bed shear stress associated with the access dredge at the seaward end of the
barge.
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Figure 46: Peak ebb velocities around BLF and TMBIF plus berthing mattress, access dredge and barge.
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Figure 47: Difference in peak ebb velocity between the structures plus berthing mattress, access dredge and
barge and baseline case.
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Figure 48: Current-only (z.) bed shear stress for the BLF and TMBIF structures plus berthing mattress,
access dredge and barge (peak ebb).
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4.6.2 Wave induced bed shear stress

Figure 49 shows the wave-only (t,,) bed shear stress for the BLF and TMBIFs plus berthing mattress, access
dredge and barge for a 0.5 m SE wave (barge limit) during peak ebb.

The effect of the berthing mattress and barge on the wave induced bed shear stress is localised to the
shoreward edge of the berthing mattress, with reductions in t,, for approximately 50 m along the inner
longshore bar. However, results show that the wave induced bed shear stress is still over 13 times larger than
the critical threshold, meaning sediment is still in motion along the bar. Due to the smaller working limit of the
barge, the 0.5 m wave height shows a smaller interaction with the outer bar, with bed stresses approximately
4-5 times smaller along the outer longshore bar compared to the inner longshore bar.

Wave Induced Bed
264600 . Shear Stress (N/m”*2)
'f Above 45

40 to 45

35 to 40
30 to 35
251030
20to 25

@;; § 15 t0 20
' 10to 15
5t0 10

(% Below 5

264500

4400

Bl
“d

=

VYT YTy TYYYYYYYTTTITYYYY

264300

264200

264100

KA LA RN R AR A AN AR R R AR AN AR

6475003 S HA760D

Figure 49: Wave-only (t,,) bed shear stress for the BLF and TMBIF structures plus berthing mattress, access
dredge and barge (0.5 m SE wave, peak ebb).

4.6.3 Combined wave and current bed shear stress

Figure 50 and Figure 51 show the mean (t,,), and maximum (t,,,, ) combined bed shear stresses, respectively,
for the BLF and TMBIFs plus berthing mattress, access dredge and barge model run. Figure 52 shows
combined bed shear stress as represented by a difference in magnitude. Results show that the baseline bed
shear stresses over entire model domain are above the critical threshold of motion (0.216 N/m?).
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Figure 50: Mean combined bed shear stress (t,,) for the BLF and TMBIF structures plus berthing mattress,
access dredge and barge (0.5 m SE wave, peak ebb).
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Figure 51: Maximum combined bed shear stress (7,,4,) for the BLF and TMBIF structures plus berthing
mattress, access dredge and barge (0.5 m SE wave, peak ebb).
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Figure 52: Magnitude of change in maximum bed shear stress for the BLF and TMBIF structures with the
berthing mattress, access dredge and barge (0.5 m SE wave, peak ebb).

As evident by the lack of change in bed shear stress at the seaward end of the barge (marked with the circle
in Figure 52), the access dredge shows no effect on the outer longshore bar.

Despite the increase in the current induced bed shear stress shoreward of the barge and berthing mattress
(Figure 48), results show, in Figure 52, that the blockage effect on waves leads to an overall reduction in bed
shear stress between the shoreline and the barge. This is because the wave induced bed shear stress is
significantly larger in the shallow waters than the current induced bed shear stress, even with a 0.5 m wave.
That is, the increased stress due to tidal currents around the landward end of the barge is cancelled out by the
reduction in stress due to wave sheltering.

The reduction in bed shear stress along the inner longshore bar between the barge and the shore is between
15-20 N/m?, compared to a baseline of 20-25 N/m2. Whilst the reduction peaks at 20 N/m?in places and the
baseline is also 20 N/m?in places, these locations do not overlap. There is no area where a reduction in bed
shear stress reduces below the critical threshold. The absolute bed shear stress is still 10-14 times larger than
the critical threshold in this area. A 10-20 N/m? reduction in bed shear stress shoreward of the end of the barge
extends 30 m into the Minsmere SPA/SAC frontage, whilst a small 1-4 N/m? increase extends a further 145
m. The baseline bed shear stress along the Minsmere frontage is 20-40 N/m?.

The patchwork of alternating bed shear stress will change continuously with the state of the tide and direction
of waves. These conditions are variable with the state of tide and waves, meaning the peak impact shown in
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the model results is not persistent over a tidal cycle. Furthermore, there are no areas of change within the
model where a reduction in bed stress reduces below the critical threshold or an increase above the threshold
where it was not previously. Patches of altered bed shear stress along the shoreline are sufficiently small in
magnitude and scale that they are not expected to cause detectable change to the shoreline.

4.7 TMBIF and BLF plus berthing mattress, access dredge, barge and ship

To investigate the effect of the presence of the berthing mattress, access dredge, the ship at the TMBIF and
the barge at the BLF in combination with the BLF and TMBIF jetties into the domain, the peak ebb velocities,
wave energy and bed shear stress results were compared to the baseline conditions with a 0.5 m wave
(working limit of the barge). This scenario will occur during the construction phase when both BLFs are in use.

4.7.1 Tidal current induced bed shear stress

To highlight the influence of the combination of the docked barge, berthing mattress and access dredge at the
BLF and the ship at the TMBIF, Figure 53 shows the flow fields and Figure 54 show the difference in velocities
compared to the baseline.

Results show that the barge present at the BLF in combination with the ship at the TMBIF, produces a similar
influence on the tidal currents as with the presence of the barge only. Figure 53 and Figure 54 show that the
barge acts as a barrier to the shore parallel tidal flows because it occupies the entire water column once
grounded. This blockage causes the flow to divert around the shoreward and seaward ends of the barge,
although it is important to note that barges will only be present for up to 22% of the April — October period (and
infrequent during winter), and so the impacts described below are very transient. However, there is a subtle
interaction between the barge and the ship in that the presence of the ship reduces slightly the seaward
acceleration of currents around the seaward end of the barge, reducing the total length of the velocity reduction
in the lee of the barge. The reduced flow to the north of the barge on the ebb tide returns to within 0.1 m/s
within 685 m, compared to 835 m when the ship is not present. Flow is accelerated between the shore and
the end of the barge and berthing mattress, with a peak increase in tidal currents of 0.33 m/s between the last
two pairs of piles of the BLF. This increase in velocity returns to within 0.1 m/s within 135 m. The effect of the
ship on the tidal currents also reduces, with flows returning to within 0.1 m/s within 275 m downstream of the
ship.

Figure 55 shows the current-only (z.) bed shear stress for the BLF and TMBIFs plus berthing mattress, access
dredge, barge and ship during peak ebb. The effect of the berthing mattress and barge on the bed shear stress
can be seen to increase current induced bed shear stress shoreward of the berthing mattress and barge, with
a smaller increase in bed shear stress seaward of the berthing mattress and barge. There is no indication of
a change in bed shear stress associated with the access dredge at the seaward end of the barge.
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Figure 53: Peak ebb velocities around BLF and TMBIF plus berthing mattress, access dredge, barge and
ship.
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Figure 54: Difference in peak ebb velocity between the structures plus berthing mattress, access dredge,
barge and ship and baseline case.
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Figure 55: Current-only (z.) bed shear stress for the BLF and TMBIF structures plus berthing mattress,
access dredge, barge and ship (peak ebb).

4.7.2 Wave induced bed shear stress

Figure 56 shows wave-only (z,,) bed shear stress for the BLF and TMBIFs plus berthing mattress, access
dredge and barge for a 0.5 m SE wave during peak ebb.

The effect of the berthing mattress and barge on the wave induced bed shear stress is localised to the
shoreward edge of the berthing mattress, with reductions in t,, for approximately 50 m along the inner
longshore bar. However, results show that the wave induced bed shear stress is still more than 13 times larger
than the critical threshold, meaning sediment is still in motion along the bar. Due to the smaller working limit
of the barge, the 0.5 m wave height shows a smaller interaction with the outer bar, with bed stresses
approximately 4-5 times smaller along the outer longshore bar compared to the inner longshore bar.

UNCONTROLLED WHEN PRINTED

NOT PROTECTIVELY MARKED
Page 73 of 170



100876151
Revision 05

TR543 MODELLING OF THE TEMPORARY MARINE BULK IMPORT AND BEACH LANDING FACILITIES AT SIZEWELL C

NOT PROTECTIVELY MARKED

264800

Wave Induced Bed
Shear Stress (N/m”"2)
Above 45

40to 45

35to 40

30to 35

25to 30

20to 25

15t0 20

10to 15

5t0 10
Below 5

264600

264200

264000
647400

Figure 56: Wave-only (t,,) bed shear stress for the TMBIF and BLF structures plus berthing mattress, access
dredge, barge and ship (0.5 m SE wave, peak ebb).
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4.7.3 Combined wave and current bed shear stress

Figure 57 and Figure 58 show the mean (t,,,), and maximum (z,,,.) combined bed shear stresses, respectively,
for the TMBIF and BLF plus berthing mattress, access dredge, barge and ship run. Figure 59 shows the effect
on the combined bed shear stress as represented by a difference in magnitude. Results show that the baseline
bed shear stresses over entire model domain are above the critical threshold of motion (0.216 N/m?).

Compared to the modelled higher waves associated with the working limit of the ship only, the wave shadow
associated with the smaller wave height needed to allow barges to dock (0.5 m) is much smaller. The effect of
the wave shadow only starts to appear in the shallow waters associated over the outer longshore bar. Beyond
the reduction in bed shear over the outer longshore bar at the seaward end of the barge, the lack of change
in bed shear stress at the seaward end of the barge, shows the access dredge has no effect on the outer
longshore bar.
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Figure 57: Mean combined bed shear stress (t,,) for the TMBIF and BLF structures plus berthing mattress,
access dredge, barge and ship (0.5 m SE wave, peak ebb).
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Figure 58: Maximum combined bed shear stress (7,,4,) for the TMBIF and BLF structures plus berthing
mattress, access dredge. Barge and ship (0.5 m SE wave, peak ebb).

Despite the increase in the current induced bed shear stress shoreward of the barge and berthing mattress
(Figure 55), results show, in Figure 58, that blockage effect to the waves leads to an overall reduction in bed
shear stress between the shoreline and the barge. This is because the wave induced bed shear stress is
significantly larger in the shallow waters than the current induced bed shear stress, even with a 0.5 m wave.

The reduction in bed shear stress along the inner longshore bar between the barge and the shore is up to 15-
20 N/m? (Figure 59), compared to a baseline of 20-25 N/m?. There is no area where a reduction in bed shear
stress reduces below the critical threshold. The absolute bed shear stress is still 10-14 times larger than the
critical threshold in this area. A 10-20 N/m? reduction in bed shear stress shoreward of the end of the barge
extends 40 m into the Minsmere SPA/SAC frontage, whilst a small 1-4 N/m? increase extends a further 235
m. The baseline bed shear stress along the Minsmere SPA/SAC frontage is 20-40 N/m?.

The patchwork of alternating bed shear stress due to the piles will change continuously with the state of the
tide and direction of waves. These conditions are variable with the state of tide and waves, meaning the peak
impact shown in the model results is not persistent over a tidal cycle. Furthermore, there are no areas of
change within the model where a reduction in bed stress reduces below the critical threshold or an increase
above the threshold where it was not previously. Patches of altered bed shear stress along the shoreline are
sufficiently small in magnitude and scale that they are not expected to cause detectable change to the
shoreline.
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Figure 59: Magnitude of change in maximum bed shear stress for the TMBIF and BLF structures with the
berthing mattress, access dredge, barge and ship (0.5 m SE wave, peak ebb).

4.8 BLF structures only — SZC operational phase

To investigate the effect of the BLF only (SZC operational phase), the peak ebb velocities, wave energy and
bed shear stress results were compared to the baseline conditions with a 1 in 20 year return interval wave.
This scenario will occur during the operational phase when the BLF is not in use.

4.8.1 Tidal current induced bed shear stress

To highlight the influence of the BLF piles, Figure 60 shows the flow velocities around BLF and Figure 61
shows the difference in velocities compared to the baseline. These figures show that the BLF very slightly
interrupts the shore parallel flow. There is a small decrease in the tidal currents in the lee of the piles, with
flows returning to within 0.1 m/s within 4 m. There is also a minor increase in flows created shoreward of the
mooring fenders. The reduction in tidal flows along the TMBIF is very small.

Figure 62 shows the current-only (z.) bed shear stress during peak ebb currents. The effect of the BLF piles
on the bed shear stress can be seen to be very localised around the jetty piles, due to the reduction caused
by the scour pits around each pile.
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Figure 60: Peak ebb velocities around BLF only.
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Figure 61: Difference in peak ebb velocity between the BLF only and baseline case.
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Figure 62: Current-only (z.) bed shear stress for the BLF only (peak ebb).
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Figure 63: Wave-only (z,,) bed shear stress for the BLF only (1 in 20 year SE wave, peak ebb).

4.8.2 Wave induced bed shear stress

Figure 63 shows wave-only (7,,) bed shear stress for the BLF structures only for a 1 in 20 year SE wave during
peak ebb. The effect of the jetty piles on the wave induced bed shear stress is very localised around the piles,
with reductions in 7, for approximately 3-5 m from the centre of the piles and fenders, respectively.

4.8.3 Combined wave and current bed shear stress

Figure 64 and Figure 65 show the mean (z,,,), and maximum (z,,,,) combined bed shear stresses, respectively,
for the BLF only run. Figure 66 shows the effect on the combined bed shear stress as represented by a
difference in magnitude. Results show that the baseline bed shear stresses over entire model domain are
above the critical threshold of motion (0.216 N/m?).

The spatial pattern of the magnitude of change of the BLF only is almost the same as the combination of the
BLF and TMBIF. There is a small increase in bed shear stress of 2-5 N/m? extending 130 m into the Minsmere
SPA/SAC, but this is very small compared to the baseline bed shear stresses of 40-60 N/m?. That is, the
baseline condition is 185 to 277 times larger than the critical threshold, meaning the subtidal sediment is
already in motion. The small increase in bed shear stress is well within natural variation along the frontage.

The BLF piles are transmissive and will not block sediment transport. The peak increase in bed shear stress
within the BLF is 11 N/m? compared to a baseline of 50 N/m? in that location. The patchwork of increased and
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decreased bed shear stress due to the piles are dependent on the state of the tide and direction of waves.
These conditions vary with the state of tide and waves, meaning the peak impact is not persistent over a tidal
cycle. There are no areas of change within the model where a reduction in bed stress reduces below the critical
threshold or an increase above the threshold where it was not previously. Patches of altered bed shear stress
are sufficiently small in magnitude and scale that they are not expected to cause detectable change to the
shoreline.
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Figure 64: Mean combined bed shear stress (z,,) for the BLF only (1 in 20 year SE wave, peak ebb).
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Figure 65: Maximum combined bed shear stress (t,,4,) for the BLF only (1 in 20 year SE wave, peak ebb).
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Figure 66: Magnitude of change in maximum bed shear stress for the BLF only (1 in 20 year SE wave, peak
ebb).

4.9 BLFs with grounding pocket and access dredge

To investigate the effect of the BLF jetty and the reprofiled bed for the grounding pocket and navigational
access, the peak ebb velocities, wave energy and bed shear stress results were compared to the baseline
conditions with a 1 in 20 year return interval wave. This scenario is for the BLF use once every five to ten years
during the operational phase.

4.9.1 Tidal current induced bed shear stress

To highlight the influence of the BLF piles, Figure 67 shows the flow velocities around the BLF with Figure 68
showing the difference in velocities compared to the baseline.

Figure 67 and Figure 61 show that the grounding pocket only causes a minor change in the tidal currents, with
a 0.1 m/s reduction within the deepest area of the grounding pocket and less than 0.1 m/s increase at the
edges of the grounding pocket. The BLF only slightly interrupts the shore parallel flow. With the addition of the
grounding pocket, the small reduction in the less of the last row of piles and fenders returns to within 0.1 m/s
within 10 m.

Figure 69 shows the current-only (z.) bed shear stress for the BLF structures plus grounding pocket and
access dredge during peak ebb. The effect of the grounding pocket on the bed shear stress can be seen to
be very localised to the deeper parts of the grounding pocket, along with the northern and southern edge of
the pocket. The access dredge shows very little effect of the current induced bed shear stress.

UNCONTROLLED WHEN PRINTED

NOT PROTECTIVELY MARKED
Page 84 of 170



100876151
Revision 05

TR543 MODELLING OF THE TEMPORARY MARINE BULK IMPORT AND BEACH LANDING FACILITIES AT SIZEWELL C
NOT PROTECTIVELY MARKED

Current
Magnitude {m/s)

Above 0.9
08tc 0.9
07t0 0.8
0610 0.7
05t006
0.4t0c 05
03tc04
02t00.3
01t00.2
Below 0.1

648000

Figure 67: Peak ebb velocities around BLF plus grounding pocket and access dredge.
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Figure 68: Difference in peak ebb velocity between the BLF plus grounding pocket and access dredge and
baseline case.
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Figure 69: Current-only (z.) bed shear stress for the BLF plus grounding pocket and access dredge (peak
ebb).

4.9.2 Wave induced bed shear stress

Figure 70 shows wave-only (t,,) bed shear stress for the BLF plus the grounding pocket and access dredge
fora 1in 20 year SE wave during peak ebb.

The effect of the grounding pocket is a reduction in wave induced bed shear stress between the inner and
outer longshore bars within the grounding pocket, along with a reduction in bed shear stress along 40 m of the
inner bar north of the BLF. For the larger wave heights associated with the 1 in 20 year return interval, the
access dredge also shows a reduction in wave induced bed shear stress along the outer bar. This is in contrast
to the smaller wave height of 0.5 m considered when the access dredge is required for the barge present
scenarios, in Section 4.6 and 4.7, where the access dredge shows no discernible effect.
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Figure 70: Wave-only (t,,) bed shear stress for the BLF plus grounding pocket and access dredge (1 in 20
year SE wave, peak ebb).

4.9.3 Combined wave and current bed shear stress

Figure 71 and Figure 72 show the mean (z,,,), and maximum (t,,,,) combined bed shear stresses, respectively,
for the BLF plus the grounding pocket and access dredge run. Figure 73 shows the effect on the combined
bed shear stress as represented by a difference in magnitude. Results show that the baseline bed shear
stresses over entire model domain are above the critical threshold of motion (0.216 N/m?).
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Figure 71: Mean combined bed shear stress (z,,,) for the BLF plus grounding pocket and access dredge (1 in
20 year SE wave, peak ebb).
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Figure 72: Maximum combined bed shear stress (t,,,,) for the BLF plus grounding pocket and access
dredge (1 in 20 year SE wave, peak ebb).
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Figure 73: Magnitude of change in maximum bed shear stress for the BLF plus grounding pocket and access
dredge (1 in 20 year SE wave, peak ebb).

For the 1:20 year wave height, the access dredge does show an effect on the outer longshore bar. The
patchiness of the change on the outer bar is due its spatial varying height being clipped to a constant depth of
-3.5 m ODN.

Due to modification of bathymetry, the grounding pocket leads to an alternating pattern of increased/decreased
in bed shear stress. The deepest parts of the grounding pocket show a reduction in bed shear stress of 10-15
N/m?2, whilst the shallowest areas have an increase of 8-10 N/m?. The baseline within the grounding pocket is
25-30 N/m?. There is no area where a reduction in bed shear stress reduces below the critical threshold.

A small 2-5 N/m? reduction in bed shear stress extends 35 m onto the Minsmere SPA frontage, followed by a
small 3-6 N/m? increase for a further 195 m. The baseline bed shear stress along the Minsmere SPA/SAC
frontage is 40-60 N/m?. As the sediment is already substantially in motion, such small changes will not register
detectable change at the bed.

The patchwork of alternating bed shear stress due to the grounding pocket will change continuously with the
state of the tide and direction of waves. These conditions are variable with the state of tide and waves, meaning
the peak impact shown in the model results is not persistent over a tidal cycle. Furthermore, reprofiling the
grounding pocket will occur very infrequently during the operational phase, every 5-10 years. Therefore, it will
have no effect on the shoreline.
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5 Discussion

The effects of all the combinations of the TMBIF and BLF have been assessed against the absolute change
in combined wave and current bed shear stress, and comparison against entrainment thresholds and baseline
conditions. An increase in bed shear stress does not necessarily mean an increase in erosion nor does a
decrease necessarily mean an increase in deposition of sediment. From a coastal geomorphology perspective,
any changes in absolute bed shear stress need to be considered with respect to the critical bed shear stress.

Along the Minsmere SPA/SAC frontage, the patchwork of increased and decreased bed shear stress due to
the structures and vessels are dependent on the state of the tide and direction of waves. Furthermore, the
peak impact shown by the models does not persist over a tidal cycle. There are no areas of change where a
reduction in bed stress reduces below the critical threshold or an increase above the threshold where it was
not previously prior to the modelled impacts. All changes along the Minsmere SPA/SAC frontage are within
natural variation and unlikely to be distinguished from background conditions. The patches of altered bed shear
stress are sufficiently small in magnitude and scale that they are not expected to cause detectable change to
the shoreline.

The presence of the ship at the TMBIF causes a reduction in bed shear stresses in the ship’s lee which are
up to an order of magnitude, are close to baseline values at its peak and extend across approximately 200 m
of the beach frontage. The degree of reduction from the wave shadow lessens closer to the shore. However,
the wave shadow never reduces below the critical threshold and sediment will remain entrained. For example,
despite a 20 N/m? reduction, the absolute bed shear stress along the outer longshore bar is still 45 times larger
than the critical threshold.

As bed shear stress drives the turbulence that maintains sediment in suspension, i.e. suspended sediment
concentrations (SSC) rise with bed shear stress, a reduction in bed shear stress will mean less sediment in
suspension. Therefore, a reduction in bed shear stress means less change or bed erosion than that which will
naturally occur. In the case of the ship present at the TMBIF, the relative higher areas of bed shear stress
compared to baseline adjacent to the wave shadow could lead to a tendency for erosion with less erosion in
the shadow (all areas in the shadow are still above critical threshold, so sediment mobilisation is still occurring).
Whilst this tendency could form a salient, it is considered very unlikely that a salient will form.

The differences in bed shear stress along the shoreline are small compared to baseline, meaning that
deposition and salient formation is very unlikely, as a long period of persistent wave conditions (non-varying,
directionally) will be required. The following rationale further illustrates why salient formation is unlikely (or at
best very small and short lived:

» The differences in bed shear stress are slight and shown for the maximum wave height condition. The
differences lessen further with a reduction in wave height.

» Variation in wave directions will mean any tendency for deposition will be constantly moving, and so any
small accumulation will be readily dispersed.

» Ships are not present all of the time, and least in winter when bed shear stress difference will be
greatest. When ships are absent the reduction in stress will disappear.

» Treating the ship as a breakwater, which ignores the fact that it is buoyant, will heave with the waves, and
is not grounded, provides a useful worst case. This approach shows that for a unidirectional wave climate
(again conservative as Sizewell is bi-directional), the ratio of the ship’s length (120 m) to its distance from
shore (450 m) is 0.267, which is substantially less than the 0.5 value below which no deposition (i.e. a
salient) is expected to occur (Nir, 1982). This aligns with, for example, local observations at Sea Palling,
where multiple segmented breakwaters 150 m long and 230 m from shore (a ratio of 0.65, corresponding
to predicted salient formation) only produce small salients at 230 m from shore compared to the ship at
450 m.
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In summary, therefore, salient formation is very unlikely and, were it to occur, would amount to very small
transient feature. As the differences in bed shear near the shore are very subtle and shown to be incapable of
salient formation for several reasons, they will also not affect longshore transport in a detectable way.

As a salient formation is very unlikely and that longshore transport will not be affected, the BLFs and associated
structures and vessels are not considered to act as a potential barrier to the restorative processes of the beach
following natural erosion over the winter. The recovery phases of the beach and the landward movement of
sand occur mainly during summer months when the waves are lower, meaning the reduction due to the
presence of the ship is very small. Furthermore, the presence of the ship is lowest during the winter period
when the effect shown will be most pronounced. Whilst it is possible the wave shadow could temporarily reduce
SSC, there is a lag in between storms and SSC potentially by days. As such, there is still sediment available
after a storm for inner and outer bars to recover as the wave heights fall and the effect of the shadow reduces.

For all of the scenarios considered in this report, the BLF structures and their associated activities are not
considered to result in any detectable change to bed levels along the shoreline. Therefore, there will be no
change beyond natural processes to the supratidal beach. As a result, there will be no additional change to
the ‘annual vegetation of drift lines’ habitat (Minsmere to Walberswick Heaths and Marshes SAC) or the
potential nesting sites for little tern (Sterna albifrons) (Minsmere to Walberswick SPA). The assessment of the
impact on the annual vegetation drift lines or potential nesting sites is not conducted in this report but will be
conducted in the shadow Habitats Regulation Assessment (HRA).
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6 Summary

The effect of the TMBIF and BLF, berthing mattress, dredging and presence of a ship and/or a barge on bed
shear stress has been investigated using the ARTEMIS and TELEMAC2D models. The objective of this work
was to investigate the impacts of the TMBIF and BLF, and associated activities (berthing mattress, dredging,
a ship at the TMBIF and a barge at the BLF), in all possible combinations, as the BLFs will be used in different
ways at different times. The aim was to verify the conclusions of the updated EIA in the ES Addendum. Nine
different combinations of the structures and vessels were investigated representing all possible combinations
during the construction and operational phases. The magnitude of change in the absolute bed shear stress
was calculated for each case and compared in consideration of the critical bed shear stress.

The shape and size of the BLF piles and fenders/dolphins, based on the design information supplied by SZC
Ltd, were introduced into the ARTEMIS and TELEMAC2D models on a very fine scale mesh (20 cm). The
numerical models were used to predict the effect of the jetty piles (including scour), vessels and reprofiled bed
on the wave climate, current field and associated bed shear stresses.

For each of the nine combinations of structures and vessels, four scenarios were considered in ARTEMIS with
different combinations of wave heights, wave direction and water levels (coincident with peak flood and ebb
tidal conditions, extracted from TELEMAC2D results). In total, 58 wave and tide scenarios were modelled,
including the baseline conditions with no structures or vessels.

In all the meshes, except for the baseline mesh, the presence of the Combined Drainage Outfall (CDO) and
the two Fish Recovery and Return outfalls (FRR) has been included. Whilst the construction of the CDO and
FRRs may not temporally overlap the use of the TMBIF jetty, the structures have been included as a worst
case.

The bed shear stress changes were estimated for all scenarios and a detailed analysis was presented for the
scenario corresponding to the worst-case impact, defined as the greatest magnitude change, which was from
south-easterly waves with peak ebb tidal currents (and its associated water level). Three wave heights were
considered depending on whether the ship or barge was present: a 1 in 20 year return interval wave height
(no vessels), 1.5 m (working limit of the ship) and 0.5 m (working limit of the barge).

For all scenarios considered, results show that the baseline bed shear stresses over entire model domain are
above the critical threshold of motion (0.216 N/m?). There are no areas of change within the model where a
reduction in bed stress reduces below the critical threshold or an increase above the threshold where it was
not previously.

For the TMBIF and BLF piles only, there is an area of very small increase in bed shear stress (2-5 N/m?)
extending 140 m into the Minsmere SPA/SAC. This increase in bed shear stress is small compared to baseline
conditions (40-60 N/m?) and is well within natural variation along the Minsmere SPA/SAC frontage and unlikely
to result in a detectable topographic change. The introduction of the BLF leads to an alternating
increase/decrease in bed shear stress along the shore, as the waves and flow interact with the BLF structure.
The BLF piles are transmissive and will not block sediment transport. There is an increase in bed shear stress
within the BLF with a peak of 11 N/m? compared to a baseline of 50 N/m? in that location. The TMBIF causes
a 2-3 N/m? reduction in the leeward side of the structure from the prevailing wave direction with an 2-3 N/m?
increase in bed shear stress on the windward side of the structure. The baseline bed shear stress in this
particular area is 30-40 N/m2.

The patchwork of alternating bed shear stress due to the piles will change continuously with the state of the
tide and direction of waves. These conditions are variable with the state of tide and waves, meaning the peak
impact shown in the model results is not persistent over a tidal cycle. Patches of altered bed shear stress are
sufficiently small in magnitude and scale that they are not expected to cause detectable change to the
shoreline.
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The presence of the CDO and FRR structures also show no detectable change in bed shear stress beyond
their immediate scour pits and show no interaction with the TMBIF or BLF.

The berthing mattress, used for approximately four years at the BLF, increases the area of changed bed shear
stress compared to the BLF jetty piles alone. Inside of the inner longshore bar, there is an area of increased
bed shear stress of 3-6 N/m? extending 245 m into the Minsmere SPA/SAC. This is similar in magnitude of
change compared to the BLF structures only, albeit over a slightly longer frontage of the Minsmere SPA/SAC.
In the lee of the berthing mattress, there is an area of reduction of 15-22 N/m? extending approximately 45 m
over the inner longshore bar. The baseline condition in this particular area is 40-50 N/m?. The BLF piles are
transmissive and will not block sediment transport. Whilst the shoreward end of the berthing mattress sits
above the bed, deflecting currents shoreward, the berthing mattress does not act as a blockage as currents
still pass over the top This leads to an increase amongst the final pairs of jetty piles of the BLF. The peak
increase in bed shear stress at the BLF is 8-15 N/m? compared to a baseline of 30-45 N/m? in that location.
However, that very localised increase is still within the wider baseline variation along the Sizewell C frontage
of 30-65 N/m? (for a 1 in 20 yr wave height). Much like the BLF structures alone, the berthing mattress and
jetty piles create a patch work of increased and decreased bed shear stress which are dependent on non-
persistent and variable state of the tide and direction of waves. Patches of altered bed shear stress are
sufficiently small in magnitude and scale that they are not expected to cause detectable change to the
shoreline.

The introduction of the ship at the TMBIF combined with the BLF (without berthing mattress or dredging) results
in reduction in bed shear stress in the lee of the prevailing wave direction. The ship is treated as a barrier to
wave energy in the model, however in reality the ship does not occupy the full water column and will heave
with the passage of waves, meaning that the model results show greater increases and decreases in bed
shear stress than would be expected in reality. The reduction in bed shear stress is between 15-20 N/m? along
both the inner and outer longshore bar. The baseline bed shear stress in the area of reduction is 20-30 N/m?
along the outer bar and 40-50 N/m? along the inner longshore bar. No area is reduced below the critical
threshold. The wave shadow caused by a ship in dock under large SE waves leads to a reduction in bed shear
stress will mean less sediment in suspension and less change or bed erosion than that which would naturally
occur. However, the differences in bed shear stress along the shoreline are small compared to baseline,
meaning that deposition and salient formation is very unlikely, as a long period of persistent wave conditions
(non-varying, directionally) would be required. Differences lessen with a reduction in wave height. Ships are
not present all of the time, and least present in winter when bed shear stress difference will be greatest. When
ships are absent the reduction in stress will disappear. Treating the ship as a breakwater (but noting the earlier
comment that will not fully block wave energy) the ratio of the ship’s length to its distance from shore is
sufficiently small that no deposition (i.e. a salient) is expected to occur. In summary, therefore, salient formation
is very unlikely but, were it to occur, it would amount to very small transient feature. As the differences in bed
shear near the shore are very subtle and shown to be incapable of salient formation for several reasons, they
will also not affect longshore transport in a detectable way.

As a salient formation is very unlikely and longshore transport will not be affected, the BLFs and associated
structures and vessels are not considered to act as a potential barrier to the restorative processes of the beach
following natural erosion over the winter. The recovery phases of the beach and the landward movement of
sand occur mainly during summer months when the waves are lower, meaning the reduction due to the
presence of the ship is very small.

Inclusion of the berthing mattress for the combined BLFs and ship is the same as for the ship along, seaward
of the berthing mattress. Landward of the berthing mattress, the bed shear stress reduction along the inner
longshore bar is similar 15-20 N/m? but extends over a wider area (than the ship alone) but is still within the
footprint of the wave shadow of the ship only case. Much like the berthing mattress on its own, without the
ship, the shoreward end of the berthing mattress deflects currents shoreward. This leads to a peak increase
of 11 N/m? amongst the final pairs of jetty piles of the BLF compared to a baseline of 40 N/m? in that particular
location. However, that very localised increase is still within the wider baseline variation along the Sizewell C
frontage of 30-65 N/m? (for a 1.5 m wave height).
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