CHAPTER 16

ANALYSIS OF
THE EVACUATION

16.1
The start of the evacuation

Many passengers, especially in cabins om
decle 1 and in forwurd cabins on other
decles, heard, during about 10 minates,
merallic sounds which they gradually
found abnormal and alarming, These
sounds frightened some ol them. A lew
witnesses lell their cahins, certain that
something was amiss. Some lelt to mves-
tigate and others [or the open deck 7.

The majority ol passengers and crew
members, however, were not alarmed
umiil the more powerlul blows belore the
first heel. The noise and the subsequent
list ohviously made them immediately
recognise the situation as life-threaten-
ing. Many then escaped hastily and with-
oul laking the line fo put on proper
clothing, The reaction pattern varied,
however, and some passengers, although
alarmed, did not seem Lo believe or grasp
the serinusness of the situation, or could
find no options for rational action.

Most passengers and crew members
were thus alarmed by the accident itsell
and started to seek the open decks spon
taneoushy and, in most cases, individual-
ly. Alarm signals seem not to have had
any significance for the passengers or for
most of the crew,

16.2
The mobilisation
of the command group
on the bridge

The officers on warch after 0100 hrs were
the second ollicer A and the fourth oflic-
er. The master artived at the bridge 3 1o
10 minutes prior to the first heel and is
helieved to have stayed because of the
ongoing inquiry about soumds [rom the
visor and the ramp area. The complete
command group did not gather on the
bridge.

The chiel purser was awakened by
the kst and went directly to the open
deck. The chiel officers voice was identi-
flied from the distress radio Lrallic togeth-
er with the voices of the second officer &

and the third officer. These two ollicers
climbed out [rom the bridge when the
ESTONIA had a list of approximately
#0°. The Commission has no informa-
tiors abont the chief engineer or the purs-
erk ussistant.

Except for the chief purser, no mem-
her ol the command group survived.

16.3
Alarms and activities
by the bridge

The bridge sent out alarm signals ap-
proximately five minutes afier the list
and when the situation had already be:
come aggravated. The alarm they fivst
used, Mr Skylight to number one and two,
was a fire alarm which was coded so as
not to disturb the passengers, bt was, 43
most "Mr Skylight" alarms, also a sipnal
for mustering the command group and
the lifeboat groups sirmulraneously

This alarm, which was not so well
auired to the situation, came on al 4 time
when there were already people wearing
lifejackets below the bridge wing and
when the list was around 30% One of the
two fite groups, Lo which this alarm was
directed, was instructed to muster on the
car deck which al about thal lime con
tained approximately 1,500 t ol water,

According to the safety manual the
bridge could use a "Mr Skylight” alarm if
they wanted Lo prepare and organise Lhe
crew for an evacuation belore alarming
all the passengers. To muster the lifeboal
groups, the command group should, ac-
cording to their salety manual, use the
"Mr Skylight” alarm without any suffix.
Tamuster the lifeboal gronps and evacn-
ation groups simultaneously they should
have nsed "Mr Skylight Evac” followed
by the dipits [or each evacuation group.

Approximately two minutes after the
“Mr Skylight” alarm, the lifehoat alarm
came O,

A possible explanation for the use of
a "Mr Skylight” alarm before the lifeboat
alarm is that the bridge had not yer
understood the serivusness of the situa-
tion hut wanted to prepare the crew for
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evacualion. The use of this alarm was,
however, inappropriate and Late and sug-
gests thar there was confusion on the
hridge and that the bridge was withoul a
clear understanding of the sitvation, Since
the lifehoat alarm came later it is reason
able to assume that this alarm and the
distress radio call came close after one
another and not hefore the bridge had
[ully perceived the situation as both life-
threatening and frreversihle,

Some survivors have reported hear-
ing the alarms, bul others repart not
having heard any alarm at all. Other
survivors omly heard parts of these alarms
over the noise in the ship and most
passengers did not understand what the
alarms meant. No additional informa-
lion was sent from the bridge,

The rapid development of the acci-
dent made organised efforts by the rest of
the crew impossible.

16.4
Activities by crew members

The "Haire, haire laeval on hiire” (Alarm,
alarm there is alarm on the ship) message
which came on prior o the alarms was
probably not authorised from the bridge
but sent on the initiative of the crew
member at the information desk, This
message might have had some effect upon
the evacuation but it was mostly under-
stood by Estonians only. Evidently it was
interrupted at the very moment it was ro
be repeated in Fnglish.

Some individual crewmembers, how-
ever, look responsibility and initiarive for
alarming, and organised the evacuation
locally by gniding passengers, helping,
arranging human chains, distributing life-
jacketsand releasing liferalis. Divers' lind-
ings of ropes and a lifeboar rope ladder
down the stuircase aft at deck 6 are fur-
ther evidence of efforts led by crew mem-
bers to rescue those inside. A witness
statement concerning individuals, prab-
ably crew members, keeping passengers
back in a staivcase may be relerring to an
attempt to organise the escape. Tt is un-
derstandable that crew members, before
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being ordered Lo evacuate or hearing any
alarm signals, might iy o neurralise
SPOLENEcS escape,

The chief task of the crew was to take
responsibility [or and organise the evac-
ualion of the passengers. The Cormnmnis-
slon understands, however, thar this be-
came almost impossible as the situation
laler developed mto imminent deadly
peril ta all, irrespective of category

Taking responsibility implies risk-tak-
ing and risks during the accident were
evenly distributed among both crew and
rassengers. The crew mermnbers’ respon-
sibilities were 1o see to passengers' well-
being, to help and to use their knowledge
and Lraining actively in the rescue efforts.
Passengers are justified In expecting thar
crew members should be aware of their

responsibilities and sl least be active, The

reported passivity of some crew mem-
hers, the delayinalarming and the lack of
guidance from the bridge suggest tha
training and prepararions were not sulli
clent.

A further indication of this was that
members of the catering staff apparently
did not play any specific role in the
evacuation. Their duties were wo form a
first aid group, a guard group and 11
evacuation mroups. When not involved
i other duties, they were assigned Lo
marn the lifeboat and liferalt rescue sta-
tions. Individual members of the deck
and engine crew, however, ook respon-
sibility for passengers and fellow crew
members. Some of these crew members,
inchiding lwo who did not survive, made
heroic contributions and were very ac-
tive, apparently disregarding their own
safely. Passengers also helped and sup-
ported each other, often sticking together
In twos ot in small groups. A few espe
clallyenergetic and active passengersalso
helped to organise and o divect others,

16.5
Obstructions to the
evacuation

Besides the increasing list, the architec
ture of the ESTOMNIA mude the evacua-

tion diffienit. Most corridors and stair

cases in the cabin areas were 1.2 m wide.
1his was probahly suflicient space for
two normally-built people to pass each
other but when people were crowding,
standing still or lying and crawling on the
Noor, movernenr in such a limited space
became dillicult with reasonable consid-
eration and without [orcing ones way
Suchnarrow longitudinal corridors were
also apparently dillicult to move in when
the list exceeded 30°. At about 45°, effec-
rive movement along the corridors be-
came almost impossible for any adult of
normal build,

Deck 1 contained cabins for 358
passengers. All the transverse corridors
ended in the only longitudinal, and al-
most equally narrow, central corridor
where there were six staircases. The lim-
ited width of this comidor, combined
with the crowding and the disorganised
behaviour of many passengers, probably
created an insurmountable ohsracle when
the evacuation started.

Tris believed rhat the namow width of
the cortidors in combination with the list
comtributed to the crowding and the irra-
tional behaviour,

Although the width of the comidors
and evacuation staircases complied with
the SOLAS Convention the Commission
considers that this kmited width consti-
tuted a major evacuation ohstacle for
most of the passengers. The Commission
conchudes thar the applicable regulation
in SOLAS was not appropriate, as dem-
anstraled in rhis accident,

Only a few wilness reporis are from
people who escaped through the for-
wardmost porl staitcase. One of these
stated that there was no crowding. The
divers' mvestigarion revealed, however,
that a large number of people got stuck in
this staircase on all decks and landings
inspected. A possible interprelation is
therefore that this staircase was more
difficult to climb because of its transverse
divection and thal those few who did
matage to reach the apen deck did so
when the st was still minor,

Other obstacles to evacuation were
objects which came loose and blocked



the escape ways or struck people who
wete Lrying to escape. Heavy objects such
asvending machines, gambling machines,
flowerpots and some furniture in pas-
sageways and foyers should have been
fized ro either deck or hulkheads. Some
objectsslid away, others came loose when
the list was still small and heavy lixed
uhjects later broke loose from their [as-
Lenings when the list Increased. Also slid-
ing carpetsand slippery ooring material
prevented some from evacuating and cre-
ared obstacles that slowed others down.

The Cornission has noted that some
decorative objects were not propetly fas-
tened and also that heavy fixed objects
broke loose within an angle of heel ar
which people sill had possibilities o
evacuate, These objects injured some or
otherwise prevented Lhe movernent ol
others. 1L is therefore evident that more
people could have reached the open deck
had they not been hampered by the loose
or sliding abjects.

The Commission considers that all
uhjects along evacuation routes such as
passugeways, staircases and foyers should
be fixed and properly lustened with no
possibility to break loose within a range
of list where peaple are still able to move
and have the possibility to evacuate, Floor-
ing material should also be fastened and,
especially in open areas like foyers, slip-
pery material should be avoided so as 1o
facilitate movement on moving and slop-
g floors.

16.6
Passengers’ and crew
members’ reactions

The large number of people and their
various reaction patterns also created an
ohstacle Lo the evacuation. During the
evacuation, people had, because of the
increasing list, increasing dilliculties to
mowve. A number of peaple [l or slid,
therehy creating obstacles lor others.
Others were standing bazt nol moving,
therelyy preventing others from passing
them, Many were seen just holding on
without moving; yet others appeared
paralysed and seemingly unahle to un-

derstand what was happening. Trom the
very start of the list many were reported
Lo be passive and still, despite reasonable
possibilities for escaping,

A leww of those who survived hehaved
in an irrational way, but most did not. A
number of people reacted incredulously
to the very early signs. They slowly real
ised that the sounds they heard were
abnormal, or rather, they failed w0 per-
suade themselves that rhe situation was
still normal. When they became clear
about the situation, they acred prompily
and witha clear poal: to getout to deck 7.
They were the first Lo evacuate,

A majority of those rescued, however,
seem Lo have grasped the seriousness of
the situation when the blows and the list
came. They also promptly undersiood
what to do and thus reacred clearly and
appropriately. Mol without fear they yet
managed to remain rational and to move
effectively

Many elderly people were seen mal-
ing no or enly faint efforts o escape. A
great number of people were panicking,
i.e. hehaving without control, and scream-
ing. Some of these were moving bul not
inn a rational or purposebal way Others
were apathefic and some only held on 1o
something without making further el-
forts 1w save themselves,

A number of people were shocked
and seemingly unable tounderstand what
was going on or what todo. Some ol these
seem to have been incapable of ralional
thought or behaviour because of their
[ear, and screamed or moaned helplessly;
others appeared petrilied and could not
be lurced to move, Some panicking, apa.
thetic and shocked people were beyond
reach and did not react when other pas-
sengers tried (o guide them, nol even
when they used [orce or shonted at them.
Other people Lried to escape but lacked
the strength to continue climbing, be-
came exhansted and held onto handrails,
blocking the way for others.

The Commission considers that in-
formation from the bridge over the pub-
lic address system could have affected
peoples’ behaviour, especially il the sys-
tem had been used to give orders Lo the

passengers and the crew. Authorirative
instructions could have saved many be-
wildered people, and should have been
sent during the first few minutes in the
development of the accident.

Spontaneous altruistic behaviour
during the evacualion seems to have been
more prevalent in the early stages where
many people helped and took responsi-
hility lor each other or urged each other
to move and climb. The building of hu-
man chuins involved many, both crew
members and passengers, but these ef
forts ceased when it became difficnlt ro
hold on and when people became afraid.
Collective and co-operative ellorts then
broke dowm into individual efforts. Some
collective and spontaneous attempls were
made later on when people felr more
secure. Those who had reached the open
deck helped each other again and also
tried to help those still trapped on the
staircases. There are also indications thar
constructive communication between the
escaping people broke down when they
started to flee mdividually

Many of the survivers forced their
way, whereas others seem Lo have ceased
struppling sl some stage, as il giving them-
selves up for lost. Some have stated that
they also, at some time, felt a strong urge
to give up although they still possessed
some strength. This strong feeling came
over them when they suddenly felt their
situation was hopeless. Overwhelmed,
they lost all mental and physical strength
and became passive, They regained their
strength and willpewer after coming to
think of rtheir loved ones, especially of
children. Then they immediarely decided
Lo continue their struggle with great force
and Lry to live on, as il needing an outside
rzason [or staying alive.

During the stuggle people became
injured or forced our of the way by oth-
ers. Consideration for athers and rules of
behaviour ceased at moments when indi-
viduals perceived themselves to be ina
death-trap. A situation arose where many
toule care of themselves only, More prim-
itive behaviour was revealed and some
were apparently rescued at the expense
of others,
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16.7
The limits for evacuation
and the outcome

The Commission has estimated that the
possibilities for escape Lo the ESTONIA's
open decks ceased when the list was
between 45 and 50 deprees. Around these
angles there might perhaps still be some
possibilities to get out for the few who
were agile encugh, who also had suitable
footwear and who received help [rom
others inside or out an deck, The time
span for the evacuation to the open decks,
from the lime peaple started Lo the 45-to
S0-degree list, was thus between 15 and
20 minutes, For the majority, who were
nol alarmed until the [irst heel, the time
span was about 10 minutes, Bearing the
narrow cortidors and rhe great nurmber
of people in mind, this time span was
extrermely short.

Dhuring this time at least 237 reached
the open decks. This includes people
who were seen on deck 7 and 8 but are
sUll missing, 138 rescued, one of whom
died in hospital, and 70 of the 94 bodies
found. Next day 24 bodies were found
near the wireck and it is very likely (that
they had comme up from inside the wreclk.
This figure of 237 rallies with wilnesses™
statements that hetween 200 and 300
people wers seen out on decle.
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16.8
The rescue equipment

Crew members were seen working me-
thodically releasing liferafls and distrib-
uting lifejackets. Passengers our em deck,
however, had dillicullies to 1imderstand
how to put on the lilsjackets, Tnstrue-
Lions were in most cases not looked [or,
not fomd, not read or not understood
correctly. This was sometimes due o
passengers being overwhelimed by emo-
tions and also to a stress-related narrow-
ing ol consciousness and perception,
Passengers even struggled W release life-
ralls on their own although this rask was
intended for crew members only Tn other
cases, planless and highly stressed at-
lemprs were mude by many passengers
simultanecusly, with nobody able Lo take
the lead or have the time to work more
methodically Some individual passen-
gers who were quite competent, acrive
and rational also failed in their attempts.

Atleast one container with lifejackets
cume loose and fell inw the sea. Many
survivors have stated that the lifejackels
appeared old-fashioned while a common
opinion among those rescued was that it
was difficult o understand how w use
them and how to put them on. Many
lifejackels were tied together in threes
and were difficult to separate. Lifejackets

were also torn oll when peaple hit the
water, Survivors reported thar the lile-
jackers appeared incomplete, with miss-
ingarraps or strups that seemed too shor.
Feaple had 1o help each other both 1o
understand how to use rhe jackets and
alzo te put them on,

The reports from witnesses are in line
with reports from rescue units and per-
sonnel searching the water during the
days alter the accident. They found seyv-
eral drifring bundles of lilejackets tied
Logether, Metmbers olvarious rescue unils
also confirmed that they found very lew
people wearing lifejackets that had been
put on cerrectly

ltis therefore the Commissions opin-
ion that the design of lifzjackets should
be simplified so that their proper use
appears self-evident even for untrained
people, and also that instmicHons on
liferafts and lilerall containers should be
very short, distinet, easy o find and Lo
understand.

Mo one left the ship in an orderly
fashion. Some were forced to jump, bur
Trosl were swept into the sea by waves or
slid into the sea inside or outside liferafts,



CHAPTER 17

THE RESCUE
OPERATION

17.1
Introduction

The ESTONTA sank only abour an hoor
alter the first observations thar presaged
the accident and only about 30 minutes
after the 1st Mayday cull.

Aboul 680750 people were trapped
inside the vessel while at least 237 bur
probably 310 reached the outer decks.
Lifejackers were distribured and liferafts
were inflated and launched by the crew
and by passengers. Mone of the ten life-
hoats conld be launched, bur nine broke
free and floated up Lo the surface when
the vessel sank,

The people who fell or jumped into
the sea without lifejacleers, and those
who were badly injured, drowned or
otherwise succumbed so quickly that ne
rescue organisation or unit could have
reached them in time.

Some 160 people succeeded in climb-
ing onto lilerafts or lifeboats. Of them,
about 20 succumbed to hypothermia or
hypothermia-induced drowning. Atleast
twio persons were lost during the rescue
operafon.

‘The MARTELLA reached the accident
scene 50 mittes aller the Tst Maydey
call, Le. 20 minmtes alter the vessel sanle
Four passenger ferries and the first res
ene helicopter were an the scene within
one hour and L0 minutes of the sinking,
During the next three hours six more
vessels and six more helicopters arrived.

Thirty-four people were rescued by
the vessels and 104 by the helicopters in
the tlime period berween 0330-0900 hrs.
Considering the circumslances a high
percentage of people on the liferafts conld
be rescued. Almost all of those missing
were trapped inside the vessel or were
not able to get on a liferafr.

In the plans and exercises considera-
ble reliance had been placed on rescue
vessels and lifeboats [rom passenger fer-
ries und other vessels. The frst rescue
vessel, the TURSAS, arrived at the scene
of the accident about three hours after
the ESTONLA foundered. Nolileboats or
MOB hoats were lowered by the vessels
on the scene.

17.2
The distress traffic

The ESTOMLA addressed her distress calls
to the passenger vessels in the vicinity
Also the form of the distress calls did not
comply with the formal requirements of
the radio repulations. The Commission
has learned with regret that in this area
disiress messages nowadays are very sel-
dom teansmitted in the correct form.

[lowever, since the BSTONTA started
the trallic by using the Mayday distress
signal, the Commission considers that
those receiving the message should have
been in o doubt that the ESTOMNLA was
requesting immediate assistance and thar
there was a distress sitnation on board.

Almost the entire distress maflic was
conducted in Finmish. This language was
mderstood by the MRCCs and coast
statioms in the area, and on board the
nine vessels nearest to the TETOMNIA,

The BSTOMLA was asked lor, bur
could not give, her positdon mmediately
due to the Hst and "black-ont”. 1t ook
ahoul seven minutes [rom the st Meoydeay
call uniil the position was reported. No
subsequent distress trallic was Teceived
from the CSTOMNTA,

Several minutes passed belore any
station rried Lo re-establish radio contact,
ALOL39 hrs, ie. 10 mitures after receiv-
ing the ESTOMIAS position, the SILJA
EUROPA called the ESTOMNIA very briel-
Iy and without result. No other station
tried o contact the ESTOMNLA.

MRCC Turku did not acknowledge
receipt of the distress messape [rom the
ESTOMNTA, thus not confirming that the
centre was comducting the rescue opera-
tion. Therefore it was not kmown by the
SILJA EURCPA and the MARIELLA
whether the distress calls had heen re-
cetved by the coast radio stations, and
both vessels spent a considerable time
trying to contact Helsinki radio for infor-
mation on the distress messages received.
1t is the opinion of the Commission that
MECC Tarku should have acknowledged
the distress message even though the
message was addressed to the ferries.

According to rescue instructions Is-
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sued by the Finnish Ministry of the Inte -
rior, distress traffic should be handled by
Helsinki Radio or Maricharn Radio. This
arrangement did nol lunction as intend-
ed and, the Commission considers, con-
tributed to information delays during the
initial phase of the rescue operation.

In the event, Helsinli Radio did not
hiear the FSTONIAS distress calls. Nor
did Helsinki Radio respond Lo calls from
the MARIELLA or the SILJA FUROTA on
VHF channel 16 and on MF distress
frequency 2182 kHz. The MARIELLA
succecded in contacting 1elsinki Radio
by mobile telephone (NMT) ar 0142 hrs
and reported the distress calls from the
ESTONIA. After unsuccessful atlempts
Lo contact Helsinki Radio the SILJA FU-
ROPA notified MRCC Helsinki of the
distress calls also at around 0142 hrs.
Tero minutes larer Helsinki Radio con-
racted the SILJA FUROPA on VHE chan-
nel 16, and at 0145 hrs Helsinki Badio
responded to the MRCC Tarku call on
channel 16 withoul prahlems.

The Commission finds no other ex
planation af the fact thar Helsinld Radio
did not hear the distress teallic than that
the distress [requencies were nor kept
warch continually With only one officer
om duty for many hours there must be,
for natural reasons, periods when the
watchleeping will be intermupted. This
was also noted and accepred in the apree-
ment herween the National Maritime Ad-
ministration and Telecom Finland re-
parding the conduct of distress vadio
rraffic,

After contacting Helsinki Radio the
SILJA EUROPA and the MARTELLA had
good reasons to believe rhat Helsinki
Radio would control the distress wralfic.
There was discussion on channel 16 be-
Lween the vessels about transmitting a
Mayday Relay but it was assumed that
Helsinki Badio would do this.

The Commission’ opinion is that a
Mayday Relay should have been rrans-
mitted, primarily by the vessels immedi-
ately afler the FSTONLA had teporied
her position to the SILJA EUROPA and,
when they did not do this, by MRCC
Turku and Helsinki Radio. Both the pre.
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GDMSS and the GDMSS pracedures, us
wellas VITF and ME distress frequencies,
could and should have heen used. [ad
this been done, the coast stations and
other vessels could have received the
distress information stmultaneously and
without delay,

Finnish rescue instructions [or radio
traflic separate the controller of the dis-
Lress maffic [rom the actual rescue organ-
isarion, In the ESTOMNLA case this was a
contributing factor to the omission to
rransinil u Mayday Felay The Comimis-
sion considers this omission o be very
serious.

AL 0145 hrs the operaror at Helsinki
Radio intended to transmit a Pan-Pan
tessage, This was discussed with the
duty officer at MRCC Helsinkiand apreed
tir by hirm,

When MROC Tarku was informed by
MRCC IHelsinki that Helsinki Badio was
going Lo transmil a Pan-Pan message,
MRCC Turku contacted Helsinki Radio
on VITF channel 16 and requested that a
Mayday Relay should be Lransmitted.
The Helsinki Radio operator responded
that he was just preparing such a mes-
sage, Motwithstanding this, the Helsinki
Radio operator went shead and rransmit-
red the Pan-Pan messape on channel 16
and 2182 kHz, reporting the ESTONIA's
list and her Mayduay calls, This was done
al 0150 hrs, five minutes alier MRCC
Turku had requested a Mayday Relay to
be transmitted, and some 20 minutes
alter the distress traffic [rom the FSTO-
MNIA had come to an end.

The Commission considers it rernark-
able that the Helsinki Radio operator
neglecled a vequest [rom the conductor
of the rescue operation and that MRCC
lurku did not take any corrective meas-
Ures.

It is the opinion of the Commission
that the alarms during the initial phase of
the accident were late. The prime reason
for this is believed to be the manning of
the MRCCs and the radio starions, with
only one man on duty. It was also oo
much [or ane person at MRCC Torku Lo
initiate the alarmns required in a major
accident and at the same rime follow the

situation and take part in the distress
traffic.

Consequences of the reduced man-
ning at the MRCCs and the coast radio
stations had been discussed in the argan-
isation, and fears that the cost savings
had resulted in insufficient resources for
handling major accidents had been
brought to the bodies responsible prior
to the ESTONIA accident.

The manning had heen decided in
anticipation ol conventional maritime
accidents, when MRCCs were expected
to be able o receive distress messages
aromne the clocl and to initiate rescue
operations. The duty ollicer ar MRCC
Tinku [ullilled these requirements, even
though in the ESTONIA disaster the
munning proved w be inadequate. The
syslem was uniderdimensioned for s ma-
jor maritime accident.

Asnotedin8.11 the ESTONIA s emer-
gency beacons (EPIRBs) were not
switched on when put in their housings.
The only reason that they were found
switched offis that they were not proper-
ly actlivared.

17.3
Responses to the
Mayday calls

17.3.1
Yessels

Almost all the vessels that participsted in
the rescue operation arrived after hearing
the ESTOMLAs distress call or receiving
information [rom another vessel in the
vicinity. Only the vessels of the Finnish
coast guard and navy were alerted by the
COoAsL stations,

The positions ol the vessels around
the ESTONTA on 28 September 1994 at
0130 hrsare shown on the map in Figure
1,

There were [ive passenger [erries in
the Northern Baltic avound the BSTO-
MIA. Closest was the MARIFLTA at a
distance ol about 9 WM and [urthest was
the SILJA SYMPHONY, 23 NM away,
Within a 35 nautical-mile radius from



the ESTOMIA there were three more ves-
sels that received her Mayday calls.

On hearing the 1. Mayday call, the
MARIFLTA tried twice Lo answer it bhut
the ESTONTA did not reply. Lhe officer of
the watch saw the ESTONLA's lights and
her radar image. According Lo a shore-
hased radar the MARTELLA started to
turn towards the ESTONTA aw 0132 hrs.
The MARIELLA reached rhe scene of the
accident at about 0210 hrs.

The SILJA CUROEA's was the only
tacio station that had contact with the
ESTOMNIA. The inlormation given from
the ESTOMIA reported only a severe list,
a "blacl-onut”, that the sitwation looked
serious and that assistance was needed.
The extent of the accident and the ussist-
ance required were not kmown at this
srage.

Figure 17.1 shows tracks of some
vessels during the accident. The tracks
are based on radar ohservalions.

About 10 minures elapsed between
receipt ol the 1st Mayday call and 2 min-
utes hetween receipt of the ESTOMNLAS
position and the MARIELTA’s change of
course towards Lhe accident site. Corre-
sponding times for the SILJA FURCEPA
were 16 and Bminutes. The Commission
is of the opinion that 2 Mayday call from
a large passenger ferry is in itself so
alarming that the vessels should have
changed course immediately. The rough
position of the ESTONIA must have been
lmowm,

The MRCC sppointed the master of
the SLLJA FUROPA On-Scene Command-
er (OSC) ar 0205 hrs.

The two other passenger [erries near
the CSTOMNIA, the STLJA SYMPHOMY
and the ISABELLA, approached the E5-
TONTA [rom the west at full speed. Three
athervessels approached the scene ol the
accident from the east. They reported Lo
the O5C and took part in the search and
reseue, Three vessels [urther west of the
ESTOMNIA comtinued their voyage south-
wesl. Two of them reported o the O5C
and were released from the obligation o
render assistance, Themaster ol the third
vessel considered thar his ship in the
circumstances was uhahle to provide as-

sistance and he entered in the radio log
the reasom for this. The Comrnission con-
siders that it was a reasonable judgement
Lo let these three vessels proceed.

The Commission considers that ves-
sels in the vicinity, despite some delaysin
reaction, acted correctly

17.3.2
MRCCs and MRSCs

The accident ok place within the res-
cue region of MRCC Tarku. The rescue
plan for major marilime accidents at that
tine inchided the alerting schedule shown
in Figure 17,2
At the time of the accident there was
only one officer on duty in MRCC Tarku.
According Lo the vescue plan for major
rnaritime accidents the duty officer was
responsible o
+ order the most rapid operational
marifime rescue unils 1o the scene of
the accident to conduct the rescue
operation at the scene and obtain a
deLuiled assessment of the siluation,
+  alert the stand-by dury officer and the
emergency duty officer,
s start general alerting according to the
alerting schedule.

The duty officer’ first action was to call
MESC Turku to confirm the distress mes-
sape and 1o alert the coast puard patrol
vessel TURSAS which was at anchor in
the archipelage. This was done ar 0126
hrs, artwominutes alter the beginming of
the 2nd Maydaoy call. The duty officer
listened ro the distress Leallic until its end
al 0130 hrs. At 0133 hus he alerted the
stand-by officer, After receiving the E5-
TOMLAS eaxact position at 0129 hrs, at
0135 hrs he alerted the stand-by mari-
timne Tescue helicopter, which in the ci-
cumstances was the most rapid opera-
tiomal rescue unit. Between 0135 hrsand
0145 hrs he responded Lo telephone calls
from crew members of the alerted heli.
Copier.

‘The stand-hy duty ollicer arrived ar
0140 hes, On arrival he assumed respon-
sibilily [or the operation of the centre,
Afterussessing the simuation, he spent live

minutes contacting MRCC Helsinki and
Llelsinki radio in order wo get a Mayday
Relay transmitred.

The emergency duty ollicer was not
alerted unlil 01446 hrs. He arrived at 0203
hrs.

The [irst contact from MRCC Turku
with vessels al sea took place somewhat
hefore 0200 hirs, when the stand-by duty
officer asked whether the master of the
SILJA FURDPA agreed Lo lead the rescue
operation at the scene of the accident.

At 0152 hrs MRCC Stockholm was
inlormed of the accident by MESC Martie-
hamno which, in accordance with normal
practice, contacted MRCC Swockholm o
check whether they knew about the accl-
dent, After first calling MRCC Helsinki,
at M57 hrs MRCC Stockholm called
MRCC Tarkon and offered helicopter as
sislance.

AL 0218 hrs MROC Turko ordered
MRCC lelsinki o alert the stand-by
rescue helicopter in Helsinki. The crew
was called at 0221 his. Ar 0252 hrs
MRCC Trku alerted the Aeronautical
Bescue Co-ordination Centre (ARCC) at
Tampere to obtain military helicopters
[rom the Transport Flightat Ut At0258
hrs the ARCC called the Air Force control
centre and requested as many Air Force
helicopters as possible. All these alerts ol
helicopters wers late.

By 0200 hrs the scriousness of the
aceident had been realised and the MRCOC
Turku commander and deputy command-
er were alerted. Tt was not until 0230 hrs,
ar aboul len minutes after the arrival of
the deputy cormmander, that MRCC Turkua
determined [ormally that the situation
was a major accident and began to sum-
mem the members ol the maritime rescue
expert group to MRCC Turku, The mem-
bers of the group, in turn, alerted their
vwn organisations, informed them of the
situation and passed on assignments, and
received [rom them reports on their ac-
tion and on the sitmarion,

As the Comimission states above, a
Mayday call [romn a large passenger lerry
must be considered a most alarming sil-
vation and immediately assessed as a
major accident. Cleary, the instmictions
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Figure 17.1 Vessel's tracks during the accident and rescue operation,
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Figure 17.2 Alerting plan for Major Maritime Accident at MRCC Turku at the time of the accident.
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and the manning were inappropriate for
coping with an accident of rhis magni-
tude. For this reason the rescue plan for
major maritime accidents was not fully
complied with. Among other things the
summoning of MRCC Tiarku personnel
was delayed. Further, MRCC Turku did
natannounce on the radio that they were
conducting the rescue operaticn.

Another shorlcoming was that no
mission co-ordinator, as recommended
in the SAR Convention, was designated.
This [unction was at first performed by
the duty officer. The stand-hy dury offic-
er wok over on his arrival and was 1e-
lieved by the emergency duty officer on
hizarrival. lle in mm was relieved by the
deputy commander, and lastly by the
commander. Conlinuily was maintaioned
through briefings st each change. A sys
tern with so many changes is not consid-
ered elficient, since so much rime and
energy s ttqui'l'f'.d [0 ENSITE Coninuirg

With the deputy commander’s arrival
at 0220 hrs there were four rescue offic-
ers working, sl MECC Turku. Even this
group proved o be lar wo small for o
rescue operation of this magnitude and it
was not until the members of the mari-
lime rescue expert group arived thar
capacity was sufficienr,

The persormel at MRCC Tarku was
divided into four groups. The eperation-
al group of three olficers and two warrant
officers maintained an overview ol the
situation, considered and ordered aclion
and assisted the commander. The com
munication group was responsible for
radio and telephone communications. Tr
coensisted of three warrant officers trained
in communications, The maritime tes-
cue experl group consisted of experts
from various fields of importance tor
rescue operations. Bach member ol the
group had his own area ol responsibilily
The public inlormation group, [nally,
toak care of inlormation funclions, and
arranged brieflings for the media and
various official delegations. In spite of
the work of this proup these hriefings
also Lied up a considerable amount of the
comenander’s working capaciry

I is the opinion of the Commission
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thar despite initial difficulties the work
improved after the first hour and func-
tioned well. Decisions were made and
accomplished quickly under the com-
manders overall control.

17.4
Readiness of the rescue
units

The Gulf of Finland and the MNorthern
Baltic form a significant focus for mari-
e Tescue services since on the average
34,000 passengers cross this small ses
area every day The Helsinki, Turdo and
Berga helicopier bases are on the [ringes
ol this area (Figure 17.3). Any passenger
vessel using the main ship routes can be
reached from these hases in less than swo
hours, The lacation of the Tirkn base at
the half-way point of the main route is
considered appropriate, although the best
accessibilily and the shortest Qight Lime
would be [rom the [Hanko peninsula.

Three Finnish helicopters were on
stand by at various bases. The crews were
on one-hour alert, meaning that they
should be assembled within thar time,
Three of the Swedish stand-by helicop-
ters should be ready to depart within cne
hour, and one should be ready 1o depart
within twe hours. All stand-by helicop-
ters [ullilled the requirements. The first
helicoplers wole oll earier than their
alert times required.

It is of utmost importance in an acei-
dent like this ome that rescue helicopters
reach the accident scene fast, as survival
rime in cold water is short, It is the view
aof the Commission that stand-by limes
can be shortened, with minimumn costs,
through:

* more ellicient ways of alerting heli-
copter crews and other personnel re-
guired for talke off, e.p. by usimg more
modern technology,

= hriefing the crews during transport to
the helicopter bases and during the
initial phase of the flight,

*+ speeding up transport times (o the
bazes, especially for crew members
living far from the bases.

The coneribation of maritime rescue ves

sels remained small, Some arcived late at
the scene of the accident because of the
delay m alerting them and their slow
speed in the prevailing weather with
stromg head wind. Some smaller rescue
vessels on stand-by a lew hours’ sailing
rime away [rom the scene of the accident
were not alerted, which the Commission
considers an acceptahle decision in the
clroumstances.

17.5
Management

17.5.1
MRCC Turku

The organisation and chain of command
ol the marifime SAR services ol Estonia,
Finland and Sweden were established
on the principles outlined by the IMO,
The northern pacl of the Baltic Sea was
divided inte regions of responsibility of
three MBCCs, Turku, Stockholm and
Tallinn. The basic principle was for the
MRCC responsible for the region Lo con-
duct the operation, while the others pro-
vided suppart as requested. Exceplional
arrangements could be made as neces-
RATY,

Aszstated above, MRCC Tarku assumed
the responsibility for the rescue operation
on receiving the Mayday calls. MRCC
Turkuhad recently heen restrucrured, and
ils vrpanisarion and communications
equipment had heen modemised.

The internal chain of command was
clear and simple. The commander was
ultimately responsible lor rescue opera-
ricms, and he had at his disposal the staff
and the marilime rescue expert group,
The work of the expert proup had heen
practised, and procedures foralerting the
members were in working order,

Co-operation berween the dilferent
national rescue services was governed by
a 1985 Finnish Ministry of the Interior
instruction on conducting and maintain-
ing maritime rescue services. The in-
struction stated that "the Headguarters
of the Frontier Guard conducts, co-ordi-
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to the accident site
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Lales and oversees the co-operation
among marititne rescie services, assisted
s necessary by the maritime resoie divi-
sion of the National Consultative Board
[or Rescue Services™,

Contrary o the instruction, the tasks
were carried out by the Security and
Safety Management Group, headed by
the Minister of the Interior, This body
provided no practical assistance in the
operative conduct ol the rescue uction, Tn
the event of a major accident lile the
ESTONIA accident all measures should
have been taken Lo support MRCC koo,

Already belore the ESTONIA acci-
dent there had been criticism ameng the
personnel of the Finnish Frontier Guard
pomting out that insullicient attention
was given to the SAR service,

17.5.2
The On-Scene Commander
(0SC)

The master of the SILJA CUROPA was
appomted O5C although this was not in
line with the SAR Convention, The deci-
sion was alogical consequence of the fact
that the SITJA EUROPA managed the
distress traffic and thus served as control
station for the teallic. The master of the
SILJA EUROPA was also personally
known to those al MRCC Turku, and was
deemed capable of carrying our these
demanding duties,

Although the master of the SILJA
FUROPA carred out his duties and re-
sponsibilities as O5C in exemplary fash-
ion without proper training or eather
experience, it is the opinion of the Com-
mission that it is appropriate L provide
selected masters of vessels in this raffic
with the training needed to conduct such
operations.

Tharing the first hours the entire res-
cueoperalion was conducted hy the OSC
himsell, assisted only by his own crew.
O his instrucrions (the vessels searched
for and rescued survivors, When a vessel
located a lifevaft that was believed o
cotlain survivors, this was reported o
the O5C who either called on  helicop-
ter W check this ralt or broadcast a gen-
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eral messape. The participating vessels
sometimes also contacted the helicopters
divectly.

The helicopters arriving on the scene
of the accident reported to the OSC and
were assipned a mission. With the in-
creasing mimber of helicopters the Q5C
had difficulties in overseeing their aper-
allons.

At0650 hrs additional resourrces were
llown out to assist the OSC. An air oper
ation co-ondinator was then landed on
board the SILJA FUROPA. He took over
control ol the air operation in the area. A
co-ordinator surface search, appointed
by MRCC Turku, with an assistant and an
atr trallic controller left Nauvo by heli-
copler ab 0700 hes bur did not reach the
vesselintil 0945 hrs, since the helicopter
that they first used conld not land on the
vessel or winch them on hoard,

At the bepinning of the operation,
when there were many liferafts in u small
area, the helicopters acted independent-
by When the air operation co-ordinatar
took over the control of the air operarion,
he gave the incoming helicopters their
instrucrions and infarmed them of other
helicoptersin the area. He also gave them
instructionsand orders regarding the res
cue operalion management, g, regard-
ing refuelling possibilities. Later on he
assigned search areas, and in practice
mataged the air operarion.

The safety ol the helicopters enpaged
inthe resene operations depended main-
ly un radio communications on the over-
loaded distress frequencies, since the air
traffic radars were unable to follow the
helicopters at low altitudes and there was
no supervision and Leacking system over
thesea. The Commission’ opinion is thar
the prolessional skill and experience of
the helicopter crews contributed in a
positive way to the outcome of the rescue
Cperation,

In this kind of major air operation, it
Is essential that the OSC is assisted by
persommel with experience of air trallic
control, The air aperation co-ordinator
was not in place during the eritical hours
of darkness and the air traffic controller
needed lor supervising the atr trallic and

lor ensuring Ilight safety did nor arrive
until 0945 hrs.

When theco-ordinatorsurface search
and the air operation co-ordinator and
his assistant had arvived on board the
SILJA EUROPA, rhe stall of the OS¢ is
considered o have reached a standurd
sufficient [or conducting an operation of
this magnitude. However, this did not
happen until about 45 minutes aller the
last survivors were [ound.

17.6
Action at the accident
site

17.6.1
Yessels

On-board preparations

While proceeding to (he scene of the
accident the assisting vessels made nec-
essary preparations [or the vescue opera-
tion and for raking care of survivors,

The helicopter pads were prepared
for landings. Receprion and treatment
[acilities for the survivors were readied
and musing staffs prepared. Voluntary
medical experts among passengers were
alerted Lo assist the permanent staffs. The
preparations on board and the profes-
sionalism and willingness of people o
help were afterwards highly appreciated
by the survivors,

No lifeboats or reseue boats were
launched from the vessels participating
in the rescue operation. The possibilities
of launching boats were discussed be
tween somme of rthe masters, but in the
prevailing weather the operation was
comsidered toovisky. Instead liferalis were
prepared for use and in some ferres the
possibilities of using evacuation slides
were discussed and the slides prepared.

The masters realised that the rescue
operations would he diflicult and the
possibilities ol rescuing people from the
water were limited when lifeboats and
rescue boats could nat be used,

Rescues from vessels
On the MARICITA an inllated Ffepal



was placed at each end of the vessels flat
side. The vessel was manoeuvred with
that side lowards the wind and caught
drifting rafls from the ESTONIA in be-
tween them. Another raft was lowered
and 11sed as a hoistable platform. People
from the ESTOMNLA's liferafts moved over
to the lowered rall and were winched up.
The winches on the likeraft davits were
manually operated, but during opera-
Lions electric drilling machines were con-
verted and used o improve the winching
speed.

Two volunteers from the MARIELTA
were lowered to a liferaft from which
they managed Lo rescue two exhausted
persons in another liferaft,

Ihe ISABELLA also lowered a liferall
wilh volunteer rescuers on board.

They succeeded in getting abour 20
people [rom one of the ESTONIAs rafts
aver to their own raft. The weight of the
people and the water in the liferafl cansed
its battom to rip during hoisting. At least
five people fell into the sea, among them
the three rescuemen. Four of these peo-
ple were lifted np by a helicopter. One or
more persons were [ost during this oper-
atiomn.

To save the 16 persons hanging onto
the damaged lileraft, the evacuation slide
was inflated and the raft lowered bacl to
the sea. A tescueman was lowered down
Lo the slide platform and assisted people
in gelting from the ralt Lo the plarform
and up the slide. The evacuation slide
proved Lo be a good means ol rescuing
peaple from the rafts and from the sea.
From the platlorm people were pulled up
the slide itsell Lo salety:

The decision Lo inflate the evacuation
slide was quite extraordinary in the cir-
curnstances and testilies to good creative
thinlking.

Alihough the participating vessels
comtributed to the rescuing ol many lives,
it is established that their suilability for
rescue operalion in these severe weather
condirions was limited, The safe launch-
ing of rescue boats or lifehoats was con-
sidered impossible, and rescuing people
directly omto the vessels proved very
difficult. The boat decl: on the ferries, in

mosl cases the only open deck, was situ-
ated more than 15 mabove the warer and
lifting the swrvivers on board proved
hoth risky and difficult. The experience
of the rescue highlights the Importance
of having appliances permitting large fer-
ries to recover people and liferalls from
the surface. [ also points out the need for
liferafrs to e strong enough to withstand
lifting from the sea with full load.

17.6.2
Helicopters

The helicopter operation

When the first helicopter, OH-TIVG, ar-
tived at the scene of the accident at 0305
hes, no one was yet able (o give its crew
an exact description of the situation. The
crew assumed thar people who had been
ahle to leave the vessel were [loating on
liferafts or were in the sea. On the way to
the scene of the accident the crew had
decided that they would fivst ny to rescue
those who wete in the water, and only
then begin to tescue people from liferafts
and lileboats, Om arrival the helicopter
flew at « height of about 20 m, the crew
searching lor survivors in the light of the
searchlights. The crew saw a number of
lifejackets and liferafts but no people in
the warer. For this reason, some ten min-
utes after arrival, they began to examine
the liferafts and rescue survivors from
these. Atthisstage the helicopter had not
yet received any rescue instructions from
those responsible for conducting the
operations (the OSC or MRCC Turku);
sa the crew had Lo make the decisions on
its owm.

When the two [ollowing helicopters
{297 and ¥ 65 arrived on the scene al
about 0400 hrs, they reported to the O5C
and received instructions lrom him o
concentrale on Tescuing the survivors
and for the time heing leave those whao
were clearly dead.

Becaust ol large wave-induced mo-
tions, landing on the vessels was very
difficult, Few crews were rained [orland-
ing on vessels in heavy weather. Only the
Finnish helicopters OH-HVG and OL1-

HYD made successiul ship landings, sel-
ting dowm 36 people. The ability of hel-
ivopters to land onlarge passemger ferries
in adverse weather conditions during
rescue operations should be improved.

The Swedish helicoplers ook survi
vors primarily to Uté, but also to Hanko,
Maricharmn or Huddinge Tospital in Swe-
den. The justification for these Hights
could be found in technical problems
(e.g. a failled winch, an engine [ailure
warning lamp). The pilot of the (3 97 had
noted even on the [irst rescue flight that
the survivors were in such bad condition
that they had to be transported directly to
the mainland for immediate hospiralisa-
tion, For this reason he (lew directly to
Hanko and landed on a spors feld. No
arrangements had been made in Hanko
for receiving the patients, but local citi-
zens helped in quickly transferring the
survivors fram the helicopter for treat-
ment and care,

The medical specialists of the expert
group at MRCC Tarku, beginning work
soom after 0300 hrs, decided that the
survivors should be brought to the ves-
sels o1 to TTté without delay to lessen the
risk af hypothermia. The flight from the
scene of the accident took five to ten
minutes o the vessels, 10 to 15 mimates
b T, 20 1o 25 minutes o Mariehammn,
Mauvo and Hanko, and 25 te 30 minutes
to Tiarkou.

When MRCC lurku was informed
that it was considered dangerons to land
helicapters on the vessels it was decided
1o uge primarily Utd, where medical per-
sonnel and facilities were available.

The diagram in Figure 17.4 shows
the number of helicopters at the scene ar
different times, and the numbers of su-
vivors tescued. The diagram is partly
based on estimales. Since rthe rimes al
which survivors were winched were not
logged, the numbers rescued during an
individual flight have been distributed
evenly over the entire [light time. Heli-
copters are considered o have been in
the area of the accident even when they
weTe transporling survivors o vessel or
to Uté. Helicopters flying survivors fur-
ther than this are deemed to have lefi the
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Figure 17.4 Summary of the rescue operation by helicapters, number of persons rescued and time.
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scene ol the accidenr at the estimaled
time ol departure,

Problems in action

At a time when survivors could still have
heen rescued, the winch wires on three
Roeing Kawasaki helicopters malfunc-
tiomed, and the winch mechanism on
one of thess broke down. These helicop.
Lers had rointerrupl the rescue operation
[or several hours, and one was tans-
[erred to transport duties. The survivors
and reseue men who were lelt on the rafts
or the sea when the winches mallune-
tiomed were rescued by other helicop-
ters, and one rescue MAL was fransport-
ed, hanging onte the wire, to the decleol
a vessel, These operations reduced the
resources availahle for the rescue work,
The unreliable operation of these winch-
es had been identifield prior to this acci-
dent and had also besn reported Lo re-
sponsible parties as constituring a hazand
to the rescue men. Unfortunarely, how-
ever,no action had been taken, The fourth
helicopter, a Super Puma, had an indicar-
ed engine problem and had w retum to
hase.

The helicopters operational period
was limited by uel and the fatique ol the
rescue men. Using two resciie men made
it possible to continue as long as fuel
lasted, The rescue work was very ex
hausting both physically and mentally
Already on the first helicopter on the
scene the pilot noted that one rescue
man was nol enotgh, The man became
quickly exhausted and thus the limiting
factor of the operation.

Many of the rescue men were also
injured, more o less seriously, by hools
and by abjects in the water such as life-
boals.

It has subsequently heen noted by
many rescue men that n such condi-
tions, with violent movements of the
rafts causing the wires to jerk severely,
the MATO harness, in which the rescue
tan is in a sitting position, would have
been mote appropridle.

‘Lhe resoue men had had varying train-
ing and experience, since the group in-
cluded seldiers and horder guard men on
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Figure 17.5 ESTONIA's lifejacket for adults.
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Figure 17.6 A waterlogged ESTONIA lifeboat after the accident.

active duty, firemen and, in the helicop-
ters of the Swedish Air Force, conscripts.

There isno indication that the training of

Lhe rescne men was insullicient, but it is
the opinion of the Commission that in
rescue operations when more than a tew
persons are expected to be recovered
from the water the participating helicop-
ters should carry at least two Tescue mer.

Ar the beginning of the operation, the
rafts that had been searched were not
marked in any way. As a result, the same
raft could have been searched several
Limes. Later during the operations, in-
siructions were given Lo mark searched
ralls by ripping open the rool with a
lenife.

At aboul 0630 s the helicopter fuel
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supply at 1ré ran out After this, the
helicopters flew the survivors and the
deceased to Hanko or Nauvo, where refu-
elling took place. The [uel supply at Hanlko,
inturn, ran outat about 1000 hrs, and five
helicoprers had Lo wait for half an hour for
@ new supply

17.7
Other observations

17.7.1
Rescue equipment

Lifejackets

The ESTONIA's lifejackets were of an
approved Lype common in passenger
vessels (Figure 17.5). They were nol
equipped with lights since this was not
required. There were donning instruc
tions in cabins and at various locations
on the boat deck, but many passenpers
had nevertheless difficulties, as described
in 16.8, in pulling them on properly

Marny of those who were rescued from
liferats have stated that they had heard
calls for help i the dark in the water
nearby, but because there were no lights
they were 1mable Lo locate the persons
calling for help.

Self-lighting lights on the lifejackers
would have been vital during this resene
aperation.

Lifeboats

The crew did not manage Lo launch any
of the ten lifeboats. Nine hoke loose
when the vessel sanl, and the renth is still
attached to irs davits. The rapidly in-
creasing list and the lack of time [or
organising the crew are considered 1o he
the main reasons for this shortcoming,
The lifeboats found drifring during the
rescue operalion had either capsized or
were waterlogged (Figure 17.6).

Three lilehoars were [ound near the
place where the FSTONIA sank. A crew
member had managed w climb o one
of them and on each ol the other two,
which were floating upside dowr, six
prersons were hanging onto the bollom.
Ome person from cach was later washed
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Figure 17.7 ESTONIA's Viking 25-K type liferaft.

away by the sea.
Once again traditional lifehoars
proved to be useless in distress.

Liferafis

The liferafts (Figure 17.7) were launched

partly by crew members and passengers

and partly by automatically release and
inflation when the vessel sank. The ralts
were [ound very dilliculr to use in the

severe sea conditions partly for the [ol-

lowing reasons:

*  Many rafts capsized due 1o the wind
pressure and drifted upside down,
and many did not fully inflare,

= Some ol the upside-down drifting
rafts were later righted by the waves
(Figure 17.8). When this happened,
however, those who were on the rall
were again thrown into the sea and
had preat difficulties in climbing bacl.

* Capsized ralls with the canopy under
water provided no shelter for those
am board.

* The canopies of the ralis did nor raise
themselves antomatically, and the
openings could not be closed proper-
Ly

*  Much warer accumulated on the bot-
tom of the ralts. In the worst case
reported , there was 20 em of waleron

the bottomn ol the raft, The bule scoops
were so small thar they were ineffec-
tive, and many survivors used their
shoes Lo hale with,

*  The knives on board the rafts proved
1o be useless,

*  When the rafts were drifting the var-
ious lines for inflation and for keep-
ing the rafl in position for buarding
constituted obstacles for people my-
ing to board. The rope ladder went
underneath the raft, swinging the feet
of those who were trying to climb on,
and thus affording practicallyno help
(Figure 17.9).

* The operating head was not properly
tightened to the €O, pressure cylin-
der in many rafts found alier the
accident. This may be a reason why
many ralls were nat fully inflated.

* FEntangled pamrer lines were also
found around the operating heads.

As mentiomed earlier the liferafts had
no individual identilication and wers
therefore not distinguishable, The heli
copter crews and the mariners were un-
ble to keep track of which ralls had
already beensearched. Many are believed
to have been seurched many times, there-
by delaying the search of others.
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Figure 17.8 ESTONIA liferaft drifting upside-down.
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Figure 17.9 Ropes and the rope ladder in an ESTOMIA liferaft as found after the
accident.

Amother problem was tat the black
colour of the liferafts’ bottoms made the
rafls diffienlt w detect when floaring
upside dowm.

Lxamination of the recovered liferafts
shaws that almost 41l the drilt anchors
and their ropes were missing. Likewise,
many cmergency packs were missing,

The missing equipment may have been

lost during the rescue operation or later.

Liferafrs were under these ciroum-
stances useful rescue equipment but the
serions deficiencies listed ahove dimin.
ish their value in heavy seas and when
people have to climb into them from the
WHLEL

17.7.2
Journalists in helicopters

Om the morning of the accident, [rom
0812 tw L1137 hrs, a Swedish Boeing
Eawasali helicopter carred two TV re-
porters, Between 1300 and 2025 hrs thal
alternoon, three Swedish Bosing Fawa-
saki helicopters each carried two report-
ers. A Fiinish Super Puma helicopler
flew journalists to Ulo island from 1325
to 1530 burs on the same day. On rthe next
day, both Finnish and Swedish rescue
helicoprers flew journalists into the area.

The Swedish Defence Forces justified
flying in joumnalists by noting the impor-
tance ol public relations and by referring
to the positive feed-hack received. The
helicoprer crews were told that they had
the right to reluse to carry journalists,
The commander who gave permission
further justified this decision by noting
that he, before the 0812 hrs flight, had
been told by the pilots that no more
survivors had been found at the scene of
the accident. ]

Representatives of the Finnish Fron-
tier Guard noted that the jowrmalists were
flown in more than [our hours after the
last survivors had heen found, and aller
a decision Lo reduce the mumbers ol
helicoprers in the area. The Finnish hel
icopter crew protested against their as-
sipnment, and flew the joumalistsaroumd
as quickly as possible to be able to relurn
to search duties,

Carrying passengers on board heli-
copters engaged in rescue duties is not
allowed without approval by the rescue
leader, and is inappropriare in pardcnlar
during such a large and difficult opera-
tion. In crifical situations the cartying of
passengers Teduces transport capacily
Furthermore, it is questionable whether
the privacy of the survivors should have
been jeopardised immediately after their
rescue by exposing them ro cameras and

journalists,
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CHAPTER 18

COMPLIANCE
WITH COLLISION
BULKHEAD
REQUIREMENTS

18.1
History of compliance
with requirements

The SOTAS Convention has since ils

inception contained a requirement for an
upper extension of the collision bull-
head in passenger ships with long for-
wanl superstmactures. The rules of the
classificalion societies did not al the time
reflect the SOLAS requirements.

In the 1981 Amendments ro SOLAL
1974 the requitements were extended to
apply also to cargo vessels. Previously
cargo ro-to ferries had been developed
with a ramp, located far enough [orward
to reach ashore. This location was gener-
ally further forward than that permitted
by SOLAS for passenger vessels if the
ramp was to form part of the upper
extension ol the collision hulldhead.

Tn Firland and Sweden the arcange-
ment of the forward ramp in ro-ro pas-
senger ferries seems Lo have been inher-
ited from the cargo ferries. The Commis-
sion has not found any [ormal document
showing approval, exemplion or disap-
proval of any such desipn under the
S0TAS requirernents. The first reference
(hat the SOTAS regulations for an upper
extension of the collision bulkhead need
not be fully applied is a letter of January
1979 concerning two passenger ferries
for the Gotland traffic. An exchange of
telexes in March 1981 berween the ship
owner and the Swedish Maritime Ad-
ministration also exists, where the plac-
ing ol the KRONPRIMNSESSAN VICTO-
RTA’ ramp too far forward (1800 mn too
far forward under SOTAS 197 4and about
500 v under 1981 drafr Amendments)
was accepred with 4 reference to “inter-
national and Swedish p‘.‘&cfinﬁ"l. Mo such
documentation has been found for the
VIKING SALIYESTONLA or the DTANA
L. A letter dated 2041077 from the
Finnish Maritime Administration to the
shipyard, however, states (that an exces-
sively forward-placed ramp could not be
accepted s an upper extension of the
collision bulkhead in the TURELLA. Par-
tial collision deors where thus built in
e.g. the TURCLLA and the ROSELLA (see

18.2).

Some of the [irst passenger ferries
built at the beginning of the 19605 with
bow visors had an "equivalent” upper
extension of the collision bulkdwad in the
right place but only on the sides, leaving
[ree access to the car deck aft of the bow
ramp. The [irst passenger ferries were
used in shellered warers near land so that
the SOTAS regularion on an exemplion if
the voyage remains within 20 nautical
miles of the nearest land may have been
in (he background when the decisions
were made,

It thus became common amongst the
Finmish and Swedish Maritime Adminis-
trations to accept the forward-located
bow ramp arrangement. Many ferries
built for Balric ferry operations from 1961
up to about 1985 had a forward-located
haw tamp that did not meet the SOLAS
requirement [or passenger vessels regard-
ing the location of the collision bulkhead
Upper exrensiorn.

A reason for reluctance to apply the
regulations regarding position of the for-
ward ramp fully may have been the TMO
worlk throughout the 1970s on this sub-
ject, eventually leading up to the 1981
Amendments. The practical problems in
[ully applying the SOLAS requitemnents
Lo ro-ro cargo ferries constituted one of
the items considered during this work,
The TM() work also veslted in an alter-
native set ol requirements regarding sub- '
division and stability of passenper ships,
in which an upper extension of the colli-
sion bulkhead was only required imder
certain conditions, Tt may be thar the
Administeations were awaiting the out-
come of this work before they starled to
change a long-established practice.

The 1981 Amendments permitted the
upper extension ol the collision bull-
head in vessels with a bulbous bow to he
positioned further forward than the 5¢
LAS 1974 regulations did. The availahil
ity of the text alveady at the end of the
19705 mauy at that time have supported
the practice of forward-located bow
TS,

Tt has thus not been possible Lo lind
any formal sleps taken in the allected
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countries regarding approval of the posi-
tion of the forward ramp in any ship built
during the period. There may have been
a lenient atlivude from the Administra-
tions at the (me as they had very limited
staffs and relied heavily on the dassifica.
tion societies. These, in wrn, did not in
st cases have the wuthorization o ver-
ily vomplisnce with the SOLAS require-
menLs.

Cmly when the 1981 Amendments to
SOLAS 1974 came into force on 1 Sep-
tember 1984 specitying in further detail
the requirements for the collision bull-
head in passenper ships as well as in
cargn ships, did shipyards, administra-
tions and classification societies start to
follow the regulations in full.

18.2
Effects of non-compliance
with requirements

Using the ramp in the ESTOMNIA 45 an
extended collision bulkhead in compli-
ance with SOLAS 1960 or 1974 would
have required a more aft positioning and
thus a considerably longer ramp. For
housing the longer ramp on the car deck
the rarop must have been divided into
sections. An alternative would have been
Lo add 4 second, movable harrier in the
proper position and reaching up to deck
4. Both these solurions would have heen
more expensive and more complicated
than the alternative chosen.

The 1981 Amendments o SOLAS
1974 accepted the ramp as a part of an
extended collision bullshead provided
there was a second harmrier of a minimuam
height af 2.3 m in the proper position.
This solution was commeon in 1o-10 pas-
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senger ferries budlt for the Tinland—Swe-
den traffic al the same time and subse-
quent Lo the ESTOMNTA, among others the
TUREITA and the ROSCLLA (see Lable
10.2), This solution was also considered
in the building specification of the E5-
TOMTA Tewas, however, rejected since it
was "for the intended service not re-
quired by FL.N" {Finnish Board of Nay-
igation). The Commission has nat found
any information on participation of rep-
resentatives of the Finnish Maritime Ad-
tninistration in formulating thissenlence.

1L iz the opinion of the Commission
that zn extended collision bullhead, built
in compliance with ither SOTAS 1974
or the 1981 Amendments, would have
increased the ESTONIAS chances of sur-
viving the loss of the visor. The 2 3-m-
high barriers built in the TURELTA and
the ROSELLA in 1979 and 1280, respec:
tively, had however a rather low design
load of about 2 m static water head and
were not desipned Lo withstand hydro-
dynamic impact loads which may arise if
the ramp is fully open in heavy head or

how seas.

18.3
The role of the
administration

The Finnish Maritime Administration
was, according to a national decree, orig-
inally issued in 1920 (3.6.4), exempted
[rom carrying oul s hull survey as part of
the basis [or issuing the passenger ship
safety certificate, if a vessel had a valid
class certificare. The Administration did
nat therefore survey the hull constie-
tion during the building of the ESTO-
MLA.

The Burean Veritas regulations for tha
initial hull survey included complignes
with all applicable requitemen s Spec-
fied in the rules of the society and valjg at
the time, These mles did nor inclge
requirements lor an upper extensigy al
1.h<_: collision bullhead, and henes no
relerence o the position of such ap ey
LErISI0n.

According to the Finnish Adminjs.
tration, the problem concering the de.
viation of the ramp location from the
SOLAS requirement for an upper exten.
sion of the collision bulkhead was ngp
known Lo its inspectors, ﬂ.lt].?lll_‘lw, are
cording to the same information, the
Administration would have accepled the
deviation in line with previous practice,
applied also by the Swedish Maritime
Administration.

The Commission has noted that [ull
responsihility for enforcing complianee
with the Conventions nevertheless, ae-
cording to SOLAS, remains with the Ad-
ministealion. The Commission has also
noted that the unrestricted right of the
Tinnish Maritime Administration to rely
o classification society hull surveys in
this respect was withdrawn in the new
decree on sinveys of shipsissued in 1983,

It seemms obvious to the Commission
that the interpretation ol the 50LAS Con-
vention collision bullhead regulations
commean ar the time did not ensure satis-
factory compliance with applicable rules
and made it possible to design the ESTO-
FLA in & way which may have contribut-
ed to her capsizal. The Comnunission finds
it unacceptable that practice is devel-
oped that makes it possible tw deviate
from a Canvenrion with no documenta-
rion or exemptions in the cerrificate.



CHAPTER 19

DEVELOPMENT
OF REGULATIONS
AFTER THE
ACCIDENT

A Panel of Bxperts was sel up within the
Tnrernational Maritime Chrganisation
(M) shortly afrer the accident, with the
task of investigaring all aspects of salety
relared to ro-ro passenger vessels.

The Panel repotred Lo the Maritime
Salety Commillee (MSC) meeling in May
1995 and work proceeded [urther in
preparation for a SOLAS Conlerence to
be held at IMO headquarters in the last
week of Novemnber 1993,

The extensive proposals made o the
Conference included controversial issues
such as a requirement that all ro-ro pas-
senger ships should be capable of main
raiming positive stability in damaged con-
dirion with a quantity of water on the car
deck corresponding to half a metre over
the entive deck area.

Compliance with this requitement
would involve extensive modilications to
existing lervies and was found unaccept-
able to several TMO member states. The
requirement was therefore not adopted.

The Movember 1995 Conference
adopted a number of amendments to the
SOLAS 1974 Convention. They enrered
into force on 1 July 1997. The amend-
ments were based on proposals put for-
ward by the Panel.

The most important of the amend-
mments are concemed with requirements
for the bow doors and the stability of ro-
ro passenger ships. The Conference
agreed Lo significantly npgrade the dam-
age stabilily requirement to he applied to
all existing ro-ro passenger ships.

Anew regulation IT-1/8-1 will require
existing -0 passenger ships to comply
fully with SOLAS 90 in accordance with
an agreed phase-in programme, which
will depend on the ship’s damage stabil:
ity index (A/Amax value).

A mew regulation 11-1/8-2 was also
adopted which contains special require-
mments for ro-to passenger ships carrying
400 passengers ormore. Thisis intended
gither to require that new ships to be
built, and existing ships already built, w
a one-comparlment-flpoded srandard
should be phased out; or Lo ensure that
they can survive with reo compartments
flooded following damage.

Other amendments to Chapter 11-1
deal with such issues as extending the
collision bulkhead, keeping doors that
do not comply with Convention provi-
sions closed during navigarion, the
strength of ventilation trunks penetrat-
ing the bulkhead deck, and the positions
of the ends ol air pipes. The upper exten-
siom of a collision bullhead must be so
arranged as Lo prechide the possibility of
a bow door causing damage to it in the
case of damage Lo, or derachment of, the
door.

Three newregulations added o Chap-
ter T1-1 deal with watertight integrity
[rorn the to-ro deck (hullhiead decld o
spaces below, access to to-ro decks when
the ship is under way (when they are to
be hanned to passengers) and closure of

ulkheads an the ro-ro deck.

Regulation 1T-1/23-2, which deals
with the integrity of the hull and super-
structure, damage prevention and con-
trol, has been completely replaced.

Indicators shall be provided on the
navigation bridge forall shell doors, load-
g doors and other closing appliances
for daors which, if leli open, could lead
to Hooding ol ro-ro cargo space,

Television surveillance and water leak-
age detection systerns shall be arranged
to provide an indication to the navigation
bridpe and to the engine control station
of any leakage through itmer and outer
bow doors, stern doors or any shell doors
which could lead to flueding of ro-ro
CHIED SPACes.

Amendments have also been made to
Chapter L-2. A new regulation 11-2/28-1
deals wilh escape roules on To-[0 PASsEN-
ger ships. 1t intraduces requitements for
handrailsincorridos along escape routes
The Toutes must not be obstructed. For
ships constructed on or alter 1 July 1997
the lower part ol bulkheads along escape
routes must be strengthened so that the
bulkheads can be walked upon safely
when the ship is at a large angle of heel.

The amendments ro Chapter 111,
which deals with life-saving appliances
and arrangements, include a number of
important additions. Requirements for
liferafls are more steingent. Tiferalis st
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be served by marine evacuation systems
and must be aulomatically self righting,
or be of the canopied reversible Lype
capahle of aperating safely whichever
wWay up.

Ro-ropassenger shipswill be requived
to carry ar least ome fast rescue boat. The
ships must also be fitted with mesns for
recovering survivors from the water and
transferring thern {rom rescue units
the ship.

Sufficient numbers of lifejackets will
have to be provided near the assembly
slalion. Hach lifejacker shall be firted
with a light. Some of the above men-
tioned amendments o Chapter TIT will
nat be required on existing ships untl 1
July 2000,

Mew regulation T24-2 covers infor-
malion Lo passemngers,

By repulation 1£24-3, all ro-ra pas-
senger ships shall be provided with a
helicopter piclk-up area, on ships con-
structed before 1 July 1997 w apply
latest from the first periodical survey
after that date. Passenger ships of 130 m
oflength and upwards, constructed by or
after 1 July 1997, shall from 1 July 1999
be firted with & helicopter landing area.

A mrmber of amendments have been
mare to Chapter TV dealing with radio
cornmnunications. A distress panelis to be
fitted at the conning position. This is to
enable a distress dlerl o be given by
pressing a sinple button. All passenger
ships are to be provided with means lor
Uwo-way, on-scene radio communications
[or SAR purposes using the aeronautical
frequencies. Al least one properly quali-
fied person will have to be assigned to
perform only radic communication du-
ties during distress incidents.

Chapter V (safety of navigalion) has
also been amended.

Ubligations and procedures in the
event ol emergencies have been clarified,

220

EGTONIA — FINAIL REPQRT

a working language is Lo be establishea
on passenger ships and ships trading on
[ixed roures must cany a plan [or co-
operation with apprapriate SAR services.

Anew regulation 273 deals with oper-
ational limitations, such as restrictions in
operaling areas, weather restrictions, sea
slate conditions, Fmits on permissible
loads, sp}_:u_-d and other factors. The listol
all such limitations shall be documented
and kept on board readily available tothe
master,

Chapter VT (carriage of cargoes) has
been amended to require cargo unils (o
ke loaded, stowed and secred inaccord -
ance with a Cargo Securing Manual.

Tn addition to the amendments, the
Conferenceadopted 13 resolutions. Many
ol them are designed ro assist implemen-
tation of the amendments adopted by the
Conference.

Five resolutions concerning the safe-
ty of ro-1o passenger ships were adopted
by the IMD Assembly in November 1995,
which was run prior to the SOLAS Con-
ference. -

Resolution A.793(19) is comcerned
with the strength and the securing and
locking arrangement ol shell doorson To-
ro passengerships. [Lnotes that the Inter-
naticnal Association of Classilication So-
cieties (LACS) Unified Requirement [or
Bow Doors (as amended in 1995) will
apply not only o new ro-1o passenfer
ships hut retrospeclively to existing ships
as well.

In 1996 TACS reviewsd ils Unified
Requirement for Side Shell Doors and
Stern Doors with retrospective applica-
rion Lo exisling ro-ro passenger ships.

As seven countries were dissatsfied
with the Conference rejection of the pro-
posed newstability requirernents dealing
with warer on car decle, two meelings of
parlics requiting more stringent regional

regulations were held in Stockholmy T
January and Febroary 199a, -\]IT!ELe.e;n
comntries parlicipated.

The meetings agreed on specific (i
quirements [or the capshility of the ferty
romaintainstabilily with water on the car
deck. The quanlity ol water on degk i4
dependent on residual freehoard alter
damage, on significant wave height and
an variable angle of Hst at the damaged
side of the ferry

The Stockholm meetings adopted g
proposed Agreement. By 25 September
1996 seven states had become parties
and the Agreement entered into foree oy
1 April 1997,

In accordance with this Agreement,
specilic stabilily requirements shall ap-
plytoall ro-ro passenger ships underrale
ing vegular scheduled internarional voy-
apes between desipnated ports in Novh
West Europe and the Baltic Sea, irrespee-
tive ol [dag. Mo more favourable treat-
ment should be given to ships entiled to
tly the flag of stales non-parlies o the
Agreement, Ro-to passenger ships shall
comply with the provisions of the Apree-
ment not later than dates varying from 1
April 1997 to 1 October 2002 depending
on the ships damage stability index (AS
Amazx).

In July 1995 the Conference of Par-
ties to the Tntemational Convention on
Standards of lraining, Certification and
Watchkeeping of Seafarers (STCW) 1978,
adopted amendments to the STCW An-
MEE,

The &7th session ol (he MSC in De-
cember 1996 approved additional
amendments to the STOW Convention
and Code.

These amendments Tequire crisis
management andhuman behaviour train-
ing for masters, ollicers, ratings and oth-
er personmel on ro-ro passenger vessels.
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CHAPTER 20

FINDINGS

Accident

The ro-ra passenger ferry ESTONLA
sank in the northem Raltic Sea during
the early hours of 28 September 1994,
OF the 989 people on board, 137
survived. All 95 victims recovered
from the sea have been identilied and
757 people are still missing,

Weather

Thewind ar about 0100 hes al the sile
of the accident was south-westerly,
18-20 mfs, and the significant wave
height was about 4 m,

At the time of the sccident the ESTO-
MNTA was encountering the waves on
her port bow,

The wave-induced motion made sev.
eral passengers seasick bur the sima-
tion on board was not exceptional.

Ship's condition
The vessel was seaworthy and proper-
ly manned.
The cargn was secured to normal
standard and the visor was properly
closed and secured on departure.
The vessel had a starboard list of about
one depres when she gained the open
se8,

Failure

The failure sequence may have start-
ed at about 0055 hrs when the AB
seamnan heard a metallic bang ar the
bow ramp.
The locking devices and the hinges of
the bow vizor [ailed [ully under one or
two wave impact loads on the visor
shorthy afrer 0100 hrs.
The visor worked its way forward and
[orced the ramp partly open due to
mechanical interference between the
visor and the ramp, inherent in the
desipn. Water started enlering the car
decle at the sides of the parily open
ramp.
The ramp rested for a while within the
visor before rhe visor at abour 0115
hirs fell into the sea, pulling the ramp
fully open.

Capsize

car deck and in a lew minutes a
starboard list of more than 15° de-
veloped.

The main engines stopped ar ahout
0120 hies, one after the other, due to
lubricating oil pressure loss caused
by a list of abour 307,

The vessel drifred with her starhaard
side towards the waves,

At about 01725 hrs the list was more
than 40 By then, windows and a
door had broken in the aft part on
the starboard side, allowing progres-
sive flooding ol the accommodarion.
The main penerators slopped.

As the list increased the TSTONIA
started to sink stemn first, At abour
0135 hrs the list was abour 807,
The vessel disappeared from the sur-
face ar ahout 0150 hrs.

Action by the crew
Tro reports of unusual sounds [rom
the bow area were given to the ollic-
ers of the watch, the first ahout 20
miries prior to the loss of the visor.
Attempts were made to find the rea-
son for the sounds.
The master arrived al the bridge and
was present when the second al-
tempt wasinifiared shortly after 0100
hs.
The speed selting was maintained
until the list developed. At about
0100 hrs the speed was about 14
imors, with all four main engines
runming at full service speed setting,
The visor indicator lamps on the
bridge did not show when the visor
was detached, and the visor was not
visible from the conning position.
Mor did the lamps show when the
Tamp was forced open.
The ingress of warter at the sides of
the partly apen bow ramp was ob
served on a manitor in the engine
control room, hut no informarion
was exchanged with the bridge,
As the list developed the officers of
the watch reduced the speed and
initiated & turn o port. They also
ordered the enpineer Lo compensate
for the list by pumping ballase, bt

+ [arge amounts of water entered the
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the pump sucked air and, further
more, Lhe tank was almost [ull, The
ollicers ol the watch also closed the
watertight doors,

‘The first kmowm Mayday call [rom the
ESTOMNIA was transmitted at 0122
hirs, znd ar about the same time the
lifehoat alarm was giver. Shortly he-
fore that, a brief alarm in Estonian
was given over the public address
system, Just aller this, the crew was
alerted by 2 coded fire alarm. Mo
general information was given to the
passengers during the accident.
Besides the master and the vwo offic-
ers of the watch, at least the chief
officer and the third officer were on
the bridge at the time of the distress
Leallic.

Technical matters

There were no derailed design re-
quirements for bow visorsin the rules
of Fureau Verilus, the classification
society concerned, at the time of the
building of the ESTOMLA.

The Finnish Maritime Administra-
tion was, according to 4 national de-
cree, exemnpt from doing hull surveys
of vessels holding valid class certifi-
cares issued by authorised classifica-
ticn socieries.

The visor locking devices were not
examined for approval by the Finnish
Waritime Administrarion, nor by Bu-
Teau Veritas.

The visor design load and the as-
sumed load distribution on the at-

tachunents did not take realistic wave
irmpact loads info account.

The visor locking devices installed
were ot manufactured naccord-
ance with the design intentions.

Mo safety margin was incorporated in
the Lotal load-carrying capacity of the
visor attachment syslem.

The attachment system as installed
was able towirthstand a resultant wave
[orce only slightly abuve the design
load used.

A lomp series of bow visor incidents
om other ships had not led w general
acton to reinforce the attachmenls of
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how doors on existing To-r0 Passen-
ser ferries, including the ESTONIA.
Wave impact loads generated on the
night of the accident exceeded the
commbined strength of the visor at-
tachrnents.

Wave impact loads on the visor in-
creased very quickly with increasing
significant wave height, while for-
ward speed had a smaller effect on the
loads.

The S0OLAS requirements for an up-
per extension of the collision bulk-
head were not satisfied.

The general maintenance standard ol
the visor was salisfactory Fxistng
minor mainrenance deliclencies were
naot signilicant factors in the accident,

Evacuation

The rime available for evacuation was
very short, between 10 and 20 min-
ules.

There was no organised evacuation,

The evacuation was hampered by the
rapid increase in the list, by narrow
passages, by Leansverse stafrcases, by
objects coming loose and by crowd-
ing. About 300 people reached the
outer decks. Most victims remaimed
trapped inside the vessel.

The lifesaving equipment in oy
cases did not [unction as intended.
Lifeboars emzld not be lowered.

Distress traffic
Muayday calls were received by 14
radio stations inchiding MECC vk,
At the beginning the STLJA EUROEA
ook the role of control station [or the
distress rraffic.
The distress rraflic was not conducred
in accordance with the procedures
required by the radio regulations.
The ESTONIA's rwo EPIRDs were not
activated and could therelore mot
transmil when released.
MRCC Turkn did not announce on
the radio that they were conducling
the operalion.
Helsinli Radic did nor hear the T5-
TOMTA s distress calls or the distress
traftic.

[lelsinki Radio transmitted a Pay.
Pan call (urgent messape) at 0150 g
instead of the distress messape e
guested by MRCC Turlu -

Rescue operation

Lnitially the accident was not treated
as & major accident. [L was fﬂt'tna_u}p
designated as such at 0230,

MRCC lurku started aletting rescue
umits at 0126 hrs, One standby heli-
copter was alerted at 0135 hrs, an-
other ar 0218 hrs, and the Enﬂitu_r}r
helicopters at 0252 hrs.

Assistance by Swedish helicoplers
was agreed at 0158 hrs.

The master ol the STLJA FEIUTROPA
wasappointed Cn-Scene Cominand-
er (OSC) ar 0205 hrs.

The firstvescue unit, the MARIELTA,
arrived on the scene ol the accident
at 0212 hes, 50 mimates after the first
distress call.

MBCC Tallinn was informed of the
accident ar 0255 hes by MRCC Hel-
sinki. :
The [irst helicopter arrived at 0305
hrs,

Two Finnish helicopters landed sur-
vivors on the passenger ferries. Oth-
er helicopters carried rescued per-
soms Lo land,

An air co-ordinator arrived Lo assist
the QSC aL 0650 hrs and a surface
search co-ordinator arrived at 0945
hies, .

The participaring vessels did not
launch lifeboats or MOB boats due Lo
the heavy weather, Their rescue
equipment was not suitable for pick-
ing up people lrom the water or [rom
ralis,

Winch problems in three Swedish
Navy helicoprers seriously limited
their rescue caparcity. '
Some helicopters carried journalists
during the later Tescue flights.

Of the approximarely 300 people
who reached the open decks, some
160 suceeeded inclimbing onto lifer-
afts, and a few climbed onro capsized
lifeloats, Helicopters resened 104
people, and vessels rescued 34



CHAPTER 21

CONCLUSIONS

Failure
The ESTONIAs bow visor Incking
devices failed due o wave-induced
impact loads creating opening mo-
ments about the declk hinges.
The ESTOMLA had expericnced sea
condifions of equivalent severity to
those om the night of the accident
only ance or twice before on a voyage
[rocn Lallinn ro Stockholm, The prob-
ahility of the vessel encountering,
heavy bow seas n her earlier service
had heen very small. Thus, the faihire
pecirred inwhat were most likely the
warst wave load conditions she ever
encountered.
The visor artachroents were not de-
signed according o realistic design
assumptions, including the design
load level, load distribution o the
attachments and the failure mode,
The attachments were constructed
with less strengith than the simplistic
calculations required. It is helieved
that this discrepancy was due to lack
of sulliciently detailed manufactur-
ing and installation instructions for
certain parts of the devices.
‘The how visor locking devices should
have been several times stronger (o
have a reasonable level of safety [or
the regular traffic between Tallinn
and Stockholm.
At the time of the ESTONIA's con-
stction, despite scattered Informa-
tiom, the industry’s genersl experi-
ence of hydrodynamic loads on large
ship structures was limited, and the
design procedures for bow doors were
not well-established.
The classification society design re-
quiremnents for bow doors became
mare clearly defined and the desipn
lnad levels were in general increased
afrer the ESTONIA had been buile
tmit, according to established prac-
tice, the new rules did not apply to
existing vessels,
Mumerous bow visor incidents oc-
curred prior o the accident on ves-
sels butlr before and after the ESTO-
MLA for the Finland-5Sweden wrallic.
These inchided an incident on the

[ANA 11, a near-sister vesscl to the
ESTOMIA, but the experience did
not lead to systematic inspection and
requirements [or reinforcement of
visor attachmenls on existing vessels.
Information on bow visor incidents
was nol systematically collecred, an-
alysed and spread within the ship-
pingindustry. Thus masters on board
had, in general, very little knowledge
ol the potential danger of the bow
visor closure concept,

Capsize
The ESTONIA capsized due ro large
amounts of warer entering the car
deck, loss ol stability and subsequent
ooding of the accormodation decks,
The full-width open car deck con-
tributed to the rapid increase in the
list. The tum to port—exposing [iest
the open bowand later the listed side
to the waves — shortened the time
until the [irst windows and doors
broke, which led to progressive flood-
ing and sinking.
The design arrangement of bow ramp
engaging with visor through the box-
like housing had crucial consequen-
ces for the development of the acci-
dent.
Mom-compliance with the S0LAS reg-
ulations repurding the upper exten-
sion of the collision bullkhead, ac-
cepted originally by the national ad-
ministration, may have contributed
to the vessels capsizing.

Action by the crew

The initial action by the officers on
the bridge indicates that they did not
realise thal the bow was [ully open
when the list started to develop,
The bridpe ollicers did not reduce
speed after receiving two reports of
metallic sounds and ordering an in-
vestigarion of the bow area. A rapid
decrease in speed at this time would
have significantly increased the chane-
g5 of survival.

The visor could not be seen from the
conning position, which the Com
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mission considers a significant con-
tributing factor to the capsize. In all
incidents mown 1o the Comnmission
where the visor has opened atsea due
tolocking device faihire, the opening
was nhserved visually from the bridge
and the ollicers of the warch were
able quicldy ro take appropriate ac-
Han.

There are indications rhat the crew
did not nse all means to seek or
exchange informarion regarding the
pocurrence al & stage when it would
still have been possible o influence
the development of the accident. The
bridge crew apparendy did not look
at the TV monitor which would have
shown them that water was entering
the cardeck; ner did they ask those in
the comtrol room from where the
inpresswas observed, or get informa-
tiom from them.

The position sensors for signal lamps
showing locked visor were connect-
ed to the side locking halrs in such a
way that the lamp on the bridge
showed locked visor even aller the
visor had mmbled into the sea. The

226 ESTOMIA — FINAL REPODRT

ndirect inlormation on rthe stalus of
the visor was thus misleading. The
signal lamp for locked ramp was most
likely not on because one of the lack-
ing boltswasnot [ullyextended. There
was thus no lamp warning when the
visor had forced the ramp partly open
and it was resting inside the visor.

It is most likely that the crew were
unaware of visor incidents involving
other vessels, in particular the DI-
ANAL

Evacuation

The rapid increase in the list contrib-
uted ro the large loss of life.

The lifeboat alarm was not given un-
til about [ive minutes afrer the list
developed, nov was any information
given W the passengers over the pub-
lic address system. By the time the
alarm was given, the list made escap-
Ing [rom inside the vessel very diffi-
cult. This together with problems in
using lifesaving equipment contrib-
uted to the Lragic outcome.

Rescue operation

The alarming ol helicopters was late,
The helicopters had a key part in the
tescue operation by rescuing most of
the people who had succeeded in
climbing onto liferafts or lifehoats.
Cme rescue man per helicopter was
not enough due to the very exhaust
ing rescue worl.

It is deemed inappropriate for heli-
coplers o carry journalists in crirical
situarions and where they may en-
croach on the privacy ol survivors.
The main reasons for the delay in
issuing alarms in peneral were that
the distress affic was conducted sep-
arately from MRCC Tarku, and thar
there was only one person on duty at
MECC Tivku, at MRCC Helsinld and
al Helsinki Radin, respeclively

In the Finnish MRCCs the instruc-
tions regarding distress traffic were
inadequate.

The lifesaving equipment of vessels
participating in the rescue operation
proved unsuitable for rescuing peo-
ple [rom the water in the prevailing
heavy weather conditions.



CHAPTER 22

RECOMMEN-
DATIONS

Introduction

The Commission notes that worle has
started on development of reguilations in
line with the thres recommendatons
given in the Part-Report. This work in

cludes TACS" new, stricter requircinenes
on the strenglh of locking arrangements
for shell doors. The requirements will
apply retroactively w existing ships. New
amendments to SOLAS require that dam-
age to, ot detachment of, a how doar
may nol cause damage Lo the upper
extension ol the collision bulldwad. IMO
has also decided on full enforcement of
the SOTAS 90 darmnage stahility regula-
tiens. Several counteies in Worthern Fu-
rope have agreed on more stringent re-
gional regularions on damage stability
for to-ro passenger ferries in regular
traffic. These regulations address the ef-
fects of water Leapped on a car declk. The
work by TMO alter the ESTONLA acci-
dent is reviewed in Chapter 19 of the
present report. It is the opinion of the
Comemission that application of the new
regulations will significantly improve the
safery of ro-ro passenger vessels. Howew.

er, based on the ESTOMIA experience,
the Commission linds reason W present
the following further recommendations.

Ship design and construction
The installed how visor locking devices
were nol thoroughly designed and man-
ufactured, and were nol nspected for
approval by any external authority. The
installarion did not incorporate a suffi-
cient safety margin with repard wo the
design load level used. Further, the con-
sequence of mechanical interference be-
tween visor and ramp was not realised
belore this accident. For these reasons,

+ formal safery assessments and strict
auglity assurance procedures must
he applied in design, manufacruring,
assembly and approval of compo-
nents critical for the salety of passen-
ger vessels. The desipn basis for eld-
erly tonnage must be reviewed in the
light of new knowledge and stand-
ards of salety A clearer relalionship

and division of responsibilily between
the shipyard, ship owner, classitica-
tHom society and administration needs
e be established in this conlexl.

The visor lock indicator on the hridge
was accepted by the national maritime
administration according Lo the SOTAS
arnendmentsalterthe HERALD OF FRER
EMTERTPRISE accident, However, it did
notl show that the visor was detached.
Therefore,

+  alarm systems should be constrcted
so thal the actual and complete stans
ofentire [unctions is supervised, rath-
er than ooly parts thereol Alarms
should be limited to critical funclions
and should always lead to delined
operational actions,

Operation

Upprading of design requirements and a
series ol visor incidents in the Baltic area
had not led Lo strengthening ol locking
devices, nor Lo operative inslructions,
The extent of previous visor incidents
was ot generally known among opera-
tors al the time of the ESTONTA accident.
Hence,

+ procedures for collecting and analys-
ing incident data must he improved
and upprading of existing vessels as
regards the salety of hurnan life must
become regular. Ways of distributing
this information elliciently and inter-
naticnally must he established. The
responsibility for following up the
status ol existing ships must be taken
by the national authorities, support-
ed hy the dassification societies.

+  Operational guidelines and limits for
manoeuvting in heavy weather should
be issued to all passenger ferries. The
safety limitsshould be based on ship-
builders' original design levels and
on Lhe level of upprading of the vessel
wilh respect to increased design re-
quirementsafrerbuilding, Documen-
tation of operational limits must be
included in ship certificates, and,
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= the crews of ro-ro passenper ferries
should have clear instructions on -
imising their vessels' chances of sur
vival in cases of water ingress Lo the
car decle, Possible corrective action
should be simulated and practised,

Evacuation

A significant factor in the ESTONIA acci-
dent was the very quick increase in the
list to an angle exceeding 30°, leading o
the loss ol manoeuvrability, ro difficulties
m getting our from inside the vessel and
to the start of progressive flooding. Inves-
tigations have shown that velatively small
changesin construction could have had a
significant ellect on the outcome of the
evaruation. Therefore,

*  all existing passenger vessels should
b re-assessed with regard to evacua-
tion and all reasonable measures rale-
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e Lo increase the lime available and
possibilities for evacnation,

Rescue

Serious shorteomings in the ellective-
ness of the on-board rescue equipment
became apparent during the ESTONLA
accident and the rescue operation, The
equipment [ullilled rhe requirements and
is of standard type common on compara

ble vessels,

* The Commission recommends wr-
gentaction o develop new lifesaving
concepts and equipment, especially
for passenger vessels where large
rimbers of untrained people are 1o
be rescued.

*  Systems should be developed luren-
hancing the ability of passenger fer-
ries to rescue people from the sea in
heavy weather.

*  All-weather systems should be de-
veloped for enhancing co-operation
between ferries and helicopters in
5CA fescue,

Distress traffic

Mo station conducted the distress traffic
according to the procedures required by
the radio regulations, Tn the normal work
of deck officers and radio operators it is
understandably difficult Lo maintain very
firm routines for distress communica-
rions. However, good simularors for Lrain.
ing in mariime radio systems and com-
munications are available, Therefore,

*  certain key persons, suchuas deck offic-
ers on large passenger vessels and res-
eme cenlre radio operalors, should reg-
ularly updare their practical knowl-
edge ol distress and safery traffic using
a mmaritime racio simularaor,
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