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Bakkafjara Ferry Proet
South Coast of Iceland
2000 to 2t 2010

/- NeW salllng route
TS Wit 55 NM

Ex13t|ng salmg route b
ca. 40 NM

imi.of the Ferry Port project, BEIWEEN
Stmannaeyjarand the mainmland:

| ,--salllng distance for the ferry from 3 hours to 0.5 hours
igatingpsarely through the breaklng zone with intensive

arlecation on the coast with overall dynamic stable
lpre sandbar with minimum acceptable depth for
lgVigationand with minimum net littoral drift along the shore.

Design a layout for the Ferry Port where minimum _
sedimentation into the Port and minimum equilibrium depth in
front of the entrance is achieved.

Find a rock quarry for building the Icelandic Berm
Breakwaters for the Port.
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18 Oct, 2002 Heavy wave breaking o

a sandy bar some 1000 m
off the shore with 2 m
tidal range

17 July 2008

= S ———" j| Deep trough at 10 to 12 m and
ey i depression in bar at 6 m in average

18 July 2064 Bar to the west and spit from the

| east
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S Navigationall tests
BVerthe.sandbar for the ey

Unting  the number of breaking waves at the bar,

eimeasurements at 18 m, 15 m, 10 m and 6 m in front, at the
pramd at 10 mi depth landward of the bar and in front of the ferry
gntrance:

evaluation of the total depth based on wave height, tidal elevation
and the draft of the ferry.

Tihe navigation is regarded safe for the ferry when up to 10% of
waves break on the bar between 10 m and 6 m which stretches
about 250 m along the navigational line.




afe Navigational Criteria for different ferries over

Seenolled ierny, drafit4.0/m year = 200s=2006
55 =840 40,2 x WL down time  3.9%
s diraft 3.3 m
55 =36 + 0.2 x WL down time 2.8%
e/, draft 4.3 m
H5=3.2 + 0.2 x WL down time 5.0 %

Tides and storm surges
Vestmannaeyjar, 4.11.2009

Wave buoy - measurements

: Bakkafjorudufl 63°30.62' N 20°08.60° W rv. 169°, 1.6 nm. from Bakkafjoruviti

3.11.2009] 14:00 1.6 84 11

3.11.2009] 15:00 1.7 9.2 131

} | 3.11.2009( 16:00 15 8.1 101

. 3.11.2009] 17:00 16 8.1 101

""" e = |3.11.2009] 18:00 15 8.6 115
______ = { [ 3.11.2009] 19:00 15 8.1 103

3.11.2009] 20:00 15 8.1 102

3.11.2009] 21:00 1.5 8.2 105

VVeWerenergy.

SVestmannaeyjar Islands
Riverdischarge from Markarfljot River
Jjiderand tidal currents

The aim of the study was to investigate:

And find the location with minimum net transport at the shore
The overall stability of the bar and the depression in the bar
Sedimentation rates into the Port

Equilibrium depth in front of the entrance




River discharge
of sediments
200,000 m3
after the flood

Jokulhlaup (Glacial flood ) :
Max. discharge 2700 m3/s
Total discharge 75 106 m3

Annual discharge of
sediments 100,000 m3/yr

Q00 = 1250 mP/s

Glacial flood 14 April 2010
Grain size (mm)

Dg, measured 30 March

Dgymeasured 20 April 2010
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South east wave direction

Morphological
~———————— changes near the
g ferry harbour

Southwest wave direction




=iE=r ~Waves from SW Hs = 2.7 m

4 5 L] 7 8 L] Month]

Area where the initial
water depth decreases
followed by erosion in case
of constant waves.

In case of changing wave
direction the sand
formation migrates back
and forth in front of the
harbour, leading to
enhanced sedimentation
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Rough estimate of long shore transport
(based on offshore wave climate).,

1/7 09 -15/3 2010

Transport (méyrx 10%

1999 1991 1992 1992 1994 1995 1996 1997 1992 1999 2000 2001 2002 2003 004 2005 2006 2007 2002 2009

Yaar

Normally: east going >> west going. This year: east going approx. = west
going

and West

Waverose
1 Oct — 30 Jan 2010

Bathymetry 31 Jan 2010  Sedimentation into harbour 161,000 m?3




! Minimum water depth at the sandbar in metres
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B'r“kwater section




andeyjanofn Octeber 2009

pllandeyjahofn October 2009




G by Havigating safely through the breaklng zone in front of the Port.

piyzenelocation at the coast is with a dynamic stable bar withi minimum
cepiahlerdepthifor navigation and with minimum: net littoral drift aleng the

ore.

Design the'layout of the Ferry Port with: minimum sedimentation into the Port
and minimum: equilibrium depth in front of the entrance is achieved.

High guality rock quarry is available for building Icelandic Berm Breakwaters
at the' Port.

The whole project fulfilled all international standards regarding design and
safety.
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