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Chapter 1

Introduction

1.1 Goal

The goal of the CTX CDB is to record all major casualties involving ocean
going tankers or bulk carriers. Ships with a size of less than 5000 dwt
are excluded as are barges and integrated tug barges. Casualties in repair
yards, during demolition, or while being towed to demolition are excluded.
A casualty is major if any of the following are true:
e Someone was killed or seriously injured.
e Qil was spilled, either cargo or bunkers.
e The ship suffered a total loss of power for more than one hour, or a
loss of power requiring tugs to be mobilized.
e The casualty involved a fire, collision or grounding.
e The casualty involved a structural failure requiring tugs to be mobi-
lized, or cargo transfered. or the ship diverted.
e The casualty resulted in the ship being lost, scrapped, or declared a
Contructive Total Loss.
Currently, the database falls far, far short of this goal; but this is our target.
The database may also contain non-major casualties which the CTX has
become aware of.

1.2 Purpose

Just about all the reasonably complete ship casualty databases are pro-
prietary. Many countries maintain more or less complete databases of the
tanker casualties and spills that occur in their own waters, and make this
data freely available to the public. These include Australia, the UK and the
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USA. However, only private for profit groups have stepped in to combine
the data worldwide.

To access these private databases, one must

e pay a substantial amount of money,

e much worse, accept restrictions on disclosure.

No legitimate researcher can accept restrictions on disclosure. This vio-
lates one of the most basic principles of science. If anyone publishes some
sort of summary or analysis of the casualty data, then anyone else should
be able to go to the data and reproduce the same summary. If he can'’t,
we don’t have science; we have advertising. Intertanko, the tanker owner
lobbying group, claims that spills dropped dramatically between the 70’s
and the 80’s. It turns out that this is true; but, since the data on which this
claim is based is not public, the claim is in a strict sense meaningless.

This is not a theoretical issue. Over 2003-2005, the Safedor POP&C
project spent millions of European taxpayer Euros developing a proprietary
tanker casualty database. One of their major results is that structural failure
is not a particularly important cause of tanker deaths or spillage. The CTX
database claims that structural failure is by far the single most important
cause of both tanker deaths and spillage. Why this fundamental, critically
important difference? Anyone can examine the CTX database and see if
they agree with the cause assignment casualty by casualty. No third party
can do the same for the Safedor data

Secondly, if the casualty data is publicly available anyone can question
it, correct it, and add to it; and the quality of the data, which in the private
databases is often execrable, will be improved. Many seafarers, salvors, spill
responders, etc know a great deal about a handful of spills; but there is no
easy way for them to contribute that knowledge. And it certainly makes
little sense to contribute if the recipient then takes this contribution and
turns it into his/her private property.

Thirdly, if the data is publicly and easily available, maybe, just maybe,
the people writing tanker and bulk carrier regulation might take a look
at it. IMO is passing tanker regulation left and right without apparently
even looking at the casualty data. Misdirected regulation with unintended
consequences is the inevitable result.

The CTX Casualty Database (CDB) is a bit different from any of the
existing databases in several respects.

! The CTX guesses that the Safedor database calls many structural failures, fires or
explosions. Many, if not most, major tanker structural failures result in a fire or explosion.
But since we cannot examine the Safedor data, this is only a guess.
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Public for Use Most importantly, all the individual casualty data is avail-
able to anyone without charge, under the Gnu Free Documentation
License (GFDL) The CDB can be downloaded by anyone who wishes
to do their own analysis of the data. The GFDL in no way restricts
anyone from doing legitimate analysis, nor passing the data on. Its
goal is to ensure that any derivative documents are free in the same
sense that the CDB is free. The last thing we want is for the CDB
data to fall into proprietary hands.

Public for contribution The CTX is painfully aware that our casualty
data is incomplete and is bound to be incorrect in places. We know
that behind every spill, every casualty, there is a story; and in many,
if not most, cases we know we do not have that story, certainly not
the complete story. Especially when it come to cause, the CDB is
replete with blanks and hopefully informed guesses. We also know
that somebody out there knows what really happened. The CTX
will be happy to receive any corrections, additions, comments, etc
which contributions, if used, will be fully credited if desired. The
CTX will also protect the identities of contributors who wish to be
so protected. We are particularly interested in receiving the offical
investigation reports. See How to Contribute for details.

Focus on Real Cause Almost all the current spill databases, public or
private, focus on what happened after the spill. The CTX data base
focuses on what happened before the spill, rather than the post spill
impact and attempts to ameliorate those impacts, although links to
the post-spill material are included when available. All the existing
databases, private and public, are sadly deficient when it comes to
cause. Calling “grounding” the cause of a spill is like blaming the
earth for an airplane crash. Not only is “grounding” never the real
cause of a spill, but by talking about grounding as if were the cause,
we focus attention away from measures that could have prevented the
grounding.

The CTX database tries to get to the real cause, which is never ground-
ing, fire/explosion, or even collision. Ships don’t ground themselves,
nor all of sudden blow up, nor run into each other for no reason. Some-
thing always happens first. Instead of “a” cause, for each casualty, the
CDB has a series of events. Grounding, fire/explosion, collision and
the like are never the initial event. If the initial event is not known,
often the case, it is explicitly set to UNKNOWN. The CTX hopes that


file:www.c4tx.org/ctx/job/cdb/contribute.html
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contributors will be able to fill in these all important blanks

Allow Multiple Causality Multiple causality is a commonplace in casu-
alties, often taking the form of the casualty would not have occured
if any of A, B, or C had not happened. Any database which cannot
handle multiple causality is hopelessly crippled. In the CTX database
each event in the sequence may be either a primary cause, a secondary
cause, a probable cause, or non-causal.

Allow Any Combination of Events Databases which attempt to divide
casualties into collisions, or groundings, or whatever not only ignore
the real cause(s), but also face an intractable problem. In the real
world, casualties don’t partition themselves into neat categories. Many
tanker casualties involve combinations of structural failure, fire, ground-
ing, etc. The sequence: collision, fire, grounding is not uncommon.
The INASSTAl casualty in the Bosporus which killed 42 includes this se-
quenceE Is the Nassia a collision or a fire or a grounding? The correct
answer is “all of the above’. And the correct answer for cause is “none
of the above”. The cause was a black out on the bulk carrier BC Ship-
broker. Without electrical power, the Shipbroker had no steering, and
turned into the Nassia.

Moreover, some casualties involve multiple occurances of the same
event. Some such as the [HYDE PARK! involve multiple collisions (and
allisions) and some involve multiple groundings. In both the massive
URQUIOLA| and ISEA_KMPRESS spills, the great bulk of the spillage
occurred in the secondary groundings. The SEA_EMPRESS grounded
at least four separate times. Roughly 2500 tons of cargo were spilled
in the initial grounding. Over 69,000 additional tons were lost in
the subsequent groundings. The CTX database views a casualty as
a sequence of events. A casualty can have any combination of events
including multiple structural failures, machinery failures, collisions,
and groundings.

Allow detailed description of casualty Most ship casualty databases are
designed to allow straightforward analysis of the data: spill volume by
year or region for example. The CTX CDB also allows this sort of
extraction and aggregation, albeit with far more exphasis on the real

2 If you are reading this manual on-line, and a ship name occurs in small caps LIKE
THis, then by clicking on the name, your browser should display the CDB Precis file (See
Section B for that casualty.


http://www.c4tx.org/ctx/job/cdb/precis.php5?key=19940313_7385629
http://www.c4tx.org/ctx/job/cdb/precis.php5?key=19990207_7931856
http://www.c4tx.org/ctx/job/cdb/precis.php5?key=19760512_0000052
http://www.c4tx.org/ctx/job/cdb/precis.php5?key=19960215_8906999
http://www.c4tx.org/ctx/job/cdb/precis.php5?key=19960215_8906999
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cause. But normally if the ship survives, someone (Class, owner, yard)
has much more detailed data on the casualty. This includes the loca-
tion and extent of structural damage, machinery sub-systems involved,
course and speed for collisions, etc.

The CTX database is set up so that, if such data is available, it may
be included and publicly recorded in machine readable form. Among
other things, this allows real analysis of residual strength and spillage
and ﬂoodingE The hope here is that tanker and bulk carrier regulation
and design can be based on data available for scrutiny and correction,
and not on sanitized, unauditable, unanalyzable Class secrets ]

Expandable The CTX Casualty database is by design easily expandable.
Primarily this is accomplished by the use of XML which allows the
introduction of new elements and new fields without affecting code
based on the existing database. In addition, the description of the
various fields is almost completely table driven. We have already had
two major expansions to the database. In 2.6, we added a description
of war/piracy attacks. In 2.7, we expanded the database so it could
handle all bulk carrier casualties, not just tankers Only modest
changes to the code were required. And we have made numerous

3 To handle situations in which only partial data is available, the data base is at times
redundant. For example, in the load pattern description, there is a field for the total cargo
deadweight and fields for the contents of each tank. If you know and enter the contents
of each tank, the cargo deadweight field is redundant, since it can be calculated from the
more detailed data. But put such fields in anyway. Some applications may be too lazy or
not smart enough to compute the redundant data.

4 A particularly bizarre result of Class confidentiality is non-dimensionlization of hull
penetration data. In the past, the only entities that have a reasonably complete database
on hull penetration are the Classification Societies collectively. But when IMO turned to
the Classes for that information, they ran up against the confidentiality clauses in the con-
tracts between Class and individual owner. To get around this, Class non-dimensionalized
the data by ratioing it to the size of the ship. For example, in the case of side damage,
they divided the depth of penetration by the beam of the damaged ship. This effectively
hid the ship’s identity, and along the way made it impossible to check the data for ac-
curacy, completeness, etc. Even the IMO delegates who write the regulation do not see
the real penetration data. Much worse, in using the non-dimensionlized data in evaluat-
ing new designs, IMO had no choice but to assume that the penetration is proportional
to the size of the struck ship. For example, in the same collision, IMO assumes that a
narrow ship suffers less penetration than a wide ship. This of course is total nonsense.
The depth of penetration depends on the size of the striker, not the size of the struck.
The whole system is not only totally opaque, but ridiculously biased against bigger ships.
Non-dimensionalized penetration data is useless.

5 Since the CTX database started out life as a tankers only database, some of the
terminology is tanker oriented.
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more minor changes in which no change at all of the existing code was
required. It would not be difficult to further expand the database to
include say LNG and LPG carriers, or even container ships.
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1.3 Acknowledgements

The CTX Casualty Database is dedicated to two men: Norman Hooke and
Richard Cabhill.

Norman Hooke took on the prodigous task of documenting all maritime
casualties in which a ship was lost or declared a constructive total loss
between 1967 and 1996. The result was 600 pages of small type with nothing
but facts and more facts. Without Hooke’s painstaking work many tanker
casualties involving scores of deaths would already have been forgotten by
an industry more than willing to quickly and quietly consign its dead to
the deep. Without Hooke’s work, the CDB would consist largely of tanker
casualties which have caught the public’s attention, mainly due to an oil
spill on a high profile beach.

Captain Richard Cahill in his two seminal works Collisions and their
Causes and Strandings and their Causes focuses on a small subset of Hooke’s
casualties. But for that subset he digs deep for the real cause. As the titles
of the two books show, Cahill knew that collisions and groundings don’t
cause spills. In order to progress, we need to understand what caused the
collision, what caused the grounding. And for several hundred casualties, he
determined that cause despite in many cases the best efforts of owner, Class,
and flag state. The CTX CDB uses Captain Cahill’s definition of cause.

Needless to say, the CTX CDB borrows liberally from Hooke and Cahill.
In fact, the CDB can be regarded in part as an effort to preserve a small
portion of their work in a machine readable and analyzable form. The
problem is we no longer have Mr. Hooke and Captain Cahill to do our work
for us. We must find replacements.

The CDB owes a big debt to the Equasis organization (www.equasis.org).
equasis is a ship database focussing on recording port state detentions. But,
for currently and recently active ships, equasis has also taken on the very
difficult task of maintaining the ship’s owner, manager, class and flag history.
Other than Class and flag at time of casualty, the CTX database makes no
attempt to do this. If you need owner, manager stuff for a fairly recent
casualty, you will probably find it by going to equasis with the ship’s IMO
numberE

Port states are big contributors to the CDB, most importantly, the
USCG CGMIX and MSIS/MISLE databases, the Australian Maritime Safety,
CEDRE, REMPEC, and the ACOPS summaries of UK spills. The Canadian
Environmental Technology Center made a big contribution by preserving

S Perhaps in the future we can automate this process.
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data on some 750 tanker spills between 1973 and 1997.

The idea of using an event sequence rather than categorizing spills as
collisions, groundings, etc goes back at least to a 1983 report called List
of Reported Serious Tanker Casualties by Shipping Information Services of
Lloyds Register; and was used again by Psraftis et al in 19xx, yyyyyy.

The CDB also needs to thank Roger Haworth and the New Zealand
Ship and Marine Society for maintaining the Miramar Ship Index, the most
complete publicly available ship database, and the source of a good deal of
the ship data in the CTX database.


http://www.miramarshipindex.org.nz
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1.4 Overview

The CTX Casualty Data base is in XML format. Since XML is non-
proprietary, human readable and self-identifying, any one can examine the
raw data files without any specialized software. There are no secretsfl And
unlike a relational database, all the information on a casualty is localized in
one place.

At the same time, the data is machine readable. Any XML aware com-
puter can easily transform and access the data in a variety of ways. The
interface on the CTX web site www.cdtx.orgl is a simple example. See also
Appendix

And as we shall see, the hierarchical nature of XML meshes well with
our goals which require us to record detail when we have it, but recognize
that often we don’t have or don’t yet have, the detailed data we desire.

The CTX Casualty Database consists of

ctx_core.xml This file contains machine readable data on each casualty.
Each casualty is keyed by as ID which is made up from the date of
the casualty and an index number. For example, 19890324 _001 is the
first casualty in the data base with a date of 19890324, 19800324 _002
would be the second, etc. ctx_core.xml is described in Chapter 2 It
is not only machine readable, but human readable as well.

The precis files For each casualty in ctx_core.xml, there is a precis file.
The name of this file is the casualty 1D, YYYYMMDD_NNN. This
XML file contains free form text descriptions of the casualty abstracted
from a variety of sources and/or links to those sources. The format of
a precis file is described in Chapter

The pics files In some cases, the CTX has obtained photos or drawings
related to a casualty. These images are filed in the casualty’s photo
folder. The name of each casualty’s photo folded once again is the
casualty ID. See Chapter Hl

The ship folders ctx_core.xml contains very little permanent ship data.
The CTX CDB is designed to be used with any ship database which
uses the ship’s IMO number as a key. However, the CTX maintains its
own ship database. For each ship involved in a CTX casualty, there is

" Don’t worry. You don’t have to know anything about XML to read this manual. The
format is so obvious, that the simplest way to learn XML is just to look at an example,
such as the CTX CDB.


file:www.c4tx.org
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a ship folder containing a description of that shipE The name of this
folder is NNNNNNN where NNNNNNN is the ship’s IMO number.
The CTX ship folders are described in Chapter B

Style sheets The CTX database contains a number of style sheets includ-
ing the style sheets used to produce the web interface on the CTX web
site. Theses style sheets which are written in XSL rely on a number of
XML support files. For example, files for translating event sequence
codes to a more long-winded description. These files are described in
Appendix

Processing Scripts The database includes a number of scripts for do-
ing statistical analysis, prepraring pretty tables, and the like. These
scripts are written in Perl. These files are described in Appendix
Appendix [DInot only allows interested parties to critique CTX’s anal-
ysis methods, but also serves as easily modifiable templates, which can
be customized by others to do whatever analysis they require.

Documentation Currently, the only documentation on the data base is
this manual. But users may also want to peruse the CTX paper
Uses and Abuses of Ship Casualty Datal

The CTX Casualty Database format is actually a sub-set of standard
XML. This format obeys all the normal XML rules plus:

1. All the actual data is in attributes. The content of an element is either
another element or an attribute. In particular, this implies no mixed
content, which simplifies processing greatly.

2. Attributes are either free-form text or coded. A coded attribute in
the core file, ctx_core.xml, cannot have the same name as another
attribute, elsewhere in the core database file unless it is coded in ex-
actly the same manner. In plain English, if it has the same name, it
has the same meaning. tod (time of day) has exactly the same coding
whether it is in a <collision> element or a <grounding> element. Put
another way, you cannot reuse an attribute name say type to mean
two different things in two different contexts.

3. In addition to the characters outlawed by XML (<, >, and &), free-
form text may not include any double quotes. Use “and”, “gt”, and
“It” and “” instead.

& This is a goal which is not always realized. Processing software must be able to
gracefully handle the situation where there is no ship folder for a particular ship.


http://www.c4tx.org/ctx/pub/casdata.pdf

Chapter 2

The ctx core.xml File

2.1 The <casualty> element

ctx_core.xml consists of a outer <cdb> element enclosing a number of
<casualty> elements, one casualty element for each casualty in the databasell
So the overall document looks something like Figure 211

The first line is XML boilerplate. Ignore it. The outer <cdb> has three
attributes, all required.

version The data base version number.
update The GMT time the file was last modified in ISO8601 (short) format.

author The user ID of the person responsible for the last modification.

! In XML jargon, an element consists of an opening tag <element.name>, a closing
tag < /element_name> and some stuff in between. The stuff in-between or content can
be either be some text or another element. Elements can also have attributes which are
included in the opening tag in the form name="value”. In the CDB core file, all the
actual data is in these self-identifying attributes. These attributes correspond to the fields
or columns of a normal table.

If an XML element, say <tank>, consists only of attributes, you may use a bit of XML
shorthand for the element’s closing tag.
<tank code="3C" note="flooded">
</tank>

can be shortened to

<tank code="3C" note="flooded"/>

For our purposes, white space is almost always insignificant. The following two lines
are the same as either of the forms above.
<tank code="3C "
note="flooded"></tank>

That’s just about all there is to XML.

13
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<?xml version="1.0" encoding="UTF-8"7>
<cdb version="3.0" update="20080528T143405" author="djwl">

...... lots of casualty casualty elements .......

<casualty
id="19721219_001" date="19721219" edu="8" site="Gulf of Oman "
locale="0" tod="0400" acc="C" 1lat=" 25.300" long=" 57.567"
coastal="0M" area="AS" weather="GD" vis="GD"
note="collision Gulf Oman, one Port to Port, one stbd to stbd ">

<event ec="VD" cause="P" sure="b5" ais="P" vhf="Y"

note="perfect weather, both detect, no talk, Sea Star goes stbd"/>
<event ec="CN" ds="N" db="N"

note="HB maintains, T-bones Sea Star just forward of bridge"/>
<event ec="XT" igs="M"

note="Loaded, non-inerted Sea Star explodes, 12 killed, 8 burned"/>
<event ec="X_" igs="M"

note="Fire spreads to Horta which is abandoned."/>
<event ec="SK" date="19721224" tod="1045"

note="More explosions, Sea Star sinks. Horta repaired"/>

<ship st="TC" imo="0000028" class=" " name="sea star"
ht="SP" dwt="120300" yob="1968" flag="KR" tnks=" " pob="N"
ns="1"  grt=" 63989" status="L" fate="SK" cgo="PC" sts=" "
ig="N"  dead=" 12" hurt=" 8" crew="39"

mat="C" vol="141100000">
<collision enc="H" talk="N" vts="N" nuc="N"
course="145" spd="15" ai="N" detect="14" rule="A"

impact="AS" vel=""  dop="10" angle="90" alter="S"
action="altered sharply to starboard">
</collision>
</ship>
<ship st="TC" imo=" " class=" " name="horta barbosa"
ht="Sp" dwt=" n y0b=" n flag="BR" tnks=" n p0b="N"
ns="1" grt=" 62619" status="B" fate=" " cgo=" " sts="N"
ig="N" dead=" -3" hurt=" -2" crew="36"
mat=" " vol=" —-4">

<collision enc="H" talk="N" vts="N" nuc="N"
course="322" spd="16" ai="N" detect="16" rule="A"

impact="B" vel=""  dop="" angle="" alter="M"
action="maintained course">
</collision>
</ship>
</casualty>

...... lots more casualty elements .......

</cdb>

Figure 2.1: Make up of the Core File
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2.2 The Common Fields

Each <casualty> element begins with a number of fields which are common
to all ships involved in the casualty. These fields are always required in every
casualty; but, unless the description says otherwise, they may be blank. The
non-freeform fields must be coded exactly as show below. The codes are case
sensitive. Y is not the same as y.

id Local date in yyyymmdd plus an index number. 19721219_001 is the
first casualty in the database with a date of 19721219. 19721219_.002
would be the second and so on. This is the primary key for this
casualty. id is immutable. If we discover that the date we used in the
ID was incorrect, the date field (see below) will change, but not the
id. This field is always required, and it must be unique.

date Local date in which the casualty occured in yyyymmdd form. This
should be the date of the casualty’s initial event. If day of month not
known, use 00. If you do not know month, comment out the casualty
until you do. Always required; may not be blank.

edu The CTX feels strongly that, while carefully done overall statistical
analyses can yield useful insights, one can learn at least as much about
ship casualties by studying a representative sample of individual casu-
alties in detail. That is one reason why each casualty in the database
is supported by a precis file, and, where available, photos, charts, and
drawings. Unfortunately, we have a reasonably complete story for only
a small minority of our casualties. The edu field is intended to be in
aid in using the precis files. It ranks all our casualties on a scale of 1 to
9 by how complete and instructive our information is on the casualty.
1 means we have essentially no useful data on the casualty. 9 means
we think we have the full story and it is extremely instructive. Anyone
seriously interested in ship safety should study all the casualties with
an edu of 7 or higher individually.

site Free-form text describing location of casualty. Can included status, eg
”anchored Khor Fakkan” No more than 22 characters,

acc Position accuracy grade. The CTX philosophy is that it is better to
put in an approximate position rather than none at all. However, we
need to keep track of the accuracy or lack of same of our estimate of
position. This field is coded as follows.
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Data is thought to be accurate to tenths of a minute.
Data is thought to be accurate to one-minute.

We have real location data,

but could be approximate (4/-10 minutes).

We have only ctx guess, could be off (+/-0.5 degrees).
We have only ctx wild guess, could be off (+/-2 degrees)
Could not even make a guess, position field is blank.

QW

Blclw)

Unless the position accuracy grade is A or B, the data should not
be relied on to accurately locate the casualty. The other grades are
aimed at applications which wish to do regional or area-wide analyses.
Mapping applications must distinguish between the accuracy grades
and display inaccurate positions (if at all) in a manner that warns the
user of the level of accuracy.

The fact that all positions are shown to a thousanth of a
degree has absolutely no implications for accuracy. All ap-
plications must combine the lat and long fields with this position
accuracy grade in displaying this data.

Mapping applications should be aware that in many cases all we know
about the location of a casualty is that it occurred in a particular port
or body of water, e.g. Milford Haven. Such casualties will usually be
assigned a position which is the nominal location of the area according
to a maritime atlas. In other words, all these (for example) Milford
Haven casualties will erroneously appear to have occurred at exactly

the same place. Often, in such cases, the position accuracy grade will
be C.

lat Estimate of latitude of casualty. Otherwise blank. This should be the
position where the initial event occurred, not the position where the
ship subsequently sank or grounded. But sometimes the data forces
us to use the latter as a proxy for the former.

The coding is decimal degrees with three digits to the right of the
decimal point. North latitude is positive, South is negative.

long Estimate of longitude of casualty. Otherwise blank. The coding is
decimal degrees with three digits to the right of the decimal point.
East longitude is positive, West is negative.

locale The kind of water the ship was in at the time of casualty. This field
may be
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At repair yard, including mooring/unmooring

At fixed berth, including mooring/unmooring

At SBM, including mooring/unmooring

Lightering, including mooring/unmooring lighter
Harbor or Harbor entrance, anything inside the Seabuoy
Restricted waters

Open water

Dont know

oOmETrtwnw—3d

Use the most specific locale appropriate. Canals and rivers are an
H locale. Restricted waters should be interpreted broadly. The en-
tire English Channel is restricted waters. Certainly, any TSS area is
restricted waters.

area Tanker casualties tend to be grouped geographically in a number of
hotspots. The main purpose of this two character field is to attempt
to identify those hotspots. See Table for the coding. Use the most
specific appropriate.

tod Local time of day when casualty occured which may be

hhmm 24 hrs, minutes

NGHT  Night

DAY Day

DUSK  Dusk

DAWN Dawn

NOON Near midday
Dont know

Use the hhmm form if you have the data. Ideally this should be the
time of the initial event.

weather Weather at time of casualty, coded as follows:

nn Beaufort force if known
BD  bad but no other info
CM  Calm but not foggy

FG  Foggy

GD  Good

GL  Gale

HW  High Winds
RN  Rain

TH  Thunderstorms
TY  Hurricane/typhoon
Dont know
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vis Visability at time of casualty, coded as follows.

nn  distance in miles

GD Good, but no other info

BD Bad (3 mi or less) but no other info

VB Very Bad (1 mi or less), but no other info
No info.

If nn is between 9 and 1 you may precede the single digit with a plus
or minus sign meaning more than/less than. If the visibility is less
than a mile and known, you may code it as .n. For example, use 0.5
to mean half a mile.

coastal The coastal state most affected by the casualty. Use the ISO-3166

note

two character code, all caps. If two countries are equally affected,
lean toward the country that does the best job of investigating the
casualty. Every casualty anywhere near land should have a coastal
state. If a casualty is mid-way between two or more coastal states,
pick one. Processing software interested in a particular coastal state
is expected to be smart enough to check neighoring states.

Freeform text describing the casualty, as descriptive as possible. This
string should be no more than 64 characters. Applications such as the
web site interface are allowed to truncate this string to 64 characters.
Anything longer than 64 characters will not be seen by most users. If
this is a multi-ship casualty, try to get the names of the second, etc
ships into this note. Some applications which show only one line per
casualty have no way of displaying the other ship names. If you have
room, you can repeat the location info in <site>. Some applications
may display only this element. Remember to replace any double quotes
with single quotes. You may use the following abbreviations, but only
if necessary to make the text fit

ER Engine room
PR Pump Room
FP  Forepeak
FO Fuel oil
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Table 2.1: Hotspot codes

Adriatic Sea
Aegean Sea
Arabian Sea, G. of Oman
Agioi Theordoroi
Arzew

Bermuda

Bay of Biscay
Bosporous, Dardanelles
Boston Harbor
Baltic Sea

Barbers Point SBM
Brisbane River, Moreton Bay
Black Sea

Butinge SBM
Bantry Bay
Caribbean Sea
Corpus Christi
Cook Inlet

China

Columbia River
South China Sea
Cuba

Constantza
Delaware River/Bay
Durban, Durban SBM
East African Coast
English Channel
East Mediterranean
East Coast, So. America
off Fujairah

Flotta

Freeport, Bahamas
Straits of Florida
Genoa

Galveston Bay
Great Lakes

Gulf of Mexico
Guayanilla, P.R.
Humber Estuary
Indonesia

Indian Ocean

Japan

Los Angeles

At LOOP

Karachi

Kharg Island

Kiel Canal

Korea

Klaipeda

Kattegat, Skagerrak
La Coronna

Lake Maracaibo
Malaysia

Bombay

Milford Haven

MP
MR
MS
NA
NO
NP
NS
NY
NZ
PC
OK
oP
OR
oz
PG
PH
PR
PS
QD
RJ
RM
RP
RS
RT
SA
SB
sc
SF
SG
SH
SK
SL
SM
SN
Ssp

Mataphut, Thailand
Mississippi River
Strait of Messina
North Atlantic
Novorossiysk

North Pacific

North Sea

New York

New Zealand
Panama Canal

Sea of Okhotsk
Oporto, Leixeos
Orinoco River
Australia
Persian/Arabian Gulf
Philippines

Puerto Rico

Puget Sound
Qingdao

Rio de Janiero
Rotterdam

Rio Plata

Red Sea

Ras Tanura

South Atlantic
Saldanha Bay

Suez Canal

San Franciso Bay
Straits of Gibraltar
Straits of Hormuz
Skikda

Gulf of St Lawrence
Straits of Malacca
Straits of Magellan
South Pacific

Sabine River

Sao Sebastiao

Sullom Voe

St. Croix

Tokyo Bay

Thailand

Tallinn

Taiwan

US/Canada East Coast
United Kingdom
US/Canada West Coast
Ventspils

Viet Nam

Prince William Sound
West Coast of Africa
West Coast of Europe
West Mediterranean
West, Coast, So. America

Yosu
?
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2.3 The Major Event Sequence

2.3.1 The Event Element

The major event sequence is the very heart of the CTX Casualty Database.
It consists of one or more <event> elements. Here is an example event
sequence:

<event ec="GS" cause="S" sure="5"

note="Trentbank overtakes Fogo too close on Fogo port side"/>
<event ec="MR" cause="P" sure="5" ts="P"

note="Trentbank steering gear fails, turns to stbd"/>
<event ec="CN" ds="N" db="N"

note="Fogo hits Trentbank stbd side midships"/>
<event ec="HL"

note="Trentbank engine room floods. Also water in No 4 hold."/>
<event ec="SK"

note="Trentbank towed to Alexandria, anchored, sank"/>

Each event element is made up of of the following attributes.

ec ec is the event code. This field is a two character code which specifies
the event. The possible values of ec and their meanings are described
in Sections and below. Every <event> must have exactly
one event code.

cause An event may be either a cause or a consequence. If the event is
causal, then its <event> must have a cause flag. The cause flag is
coded as follows:

Primary Cause
Secondary Cause
Possible Cause
Tertiary Cause
Non-causal

HZwny

Each casualty must have exactly one primary cause. Applications
which analyse casualties on the basis of a single cause will use this
event. Picking the primary cause is often the most difficult task facing
the coder. If you don’t have enough information to identify a primary
cause, then the casualty must have an event whose event code is U_
(Primary Cause Unknown) and this event must have a cause field
whose value is P

2 Do NOT use U_ if you cannot decide which of several important causes to call primary.
Pick one.
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sure

A secondary cause is an event which, if it had not occurred, then with
high probability the casualty would not have occurred. A casualty
may have zero or more secondary causes.

A possible cause is an event which, if it had not occurred, then the
casualty might not have occurred. A casualty may have zero or more
possible causes.

A tertiary cause is an event which, if it had not occurred, then with
high probability the effects of the casualty would have been mitigated,
but not prevented. A casualty may have zero or more tertiary causes.

If an <event> has no or blank cause, then that event will be treated
as a pure consequence.

The primary cause will usually be the first event in the sequence, but
this is not necessarily the case. Consider the Trentbank/Fogo collision
above. The Trentbank was overtaking the Fogo with a separation that
was much smaller than necessary or prudent. Just after passing, the
Trentbank’s steering gear failed, she turned into the path of the Fogo,
was hit midships, and eventually sank. In this case, CTX called the
steering gear failure the primary cause and the preceeding seamanship
error a secondary cause.

In fact, there is no requirement that the first event in the event se-
quence be causal although this will almost always be the case.

If an event is causal, then it must have a sure field. The sure field
rates the quality of the data for this cause. The sure rating is coded
as follows:

0 Nil cause info. Use this with the cause Unknown code.

1 Situational data only, no scenario clearly dominant; e.g. ship sud-
denly turned into another. In this case, a steering gear failure is
a decent bet, but it would be a stretch to call this cause highly
likely. A common use of sure=1 is when we have an Engine Room
fire or Engine Room flooding but no other information. In this
case, CTX will normally use the M_ causal event code, Unknown
Machinery Failure, and set sure to 1.

2 Situational data only, but one scenario clearly dominant. e.g. ship
sank in heavy weather, no survivors, no distress signal. In this
case, structural failure is highly likely a cause even though we
have no direct evidence.
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3 Circumstantial evidence only, eg tank blew up, repair worker killed.
Use this also for situations where we have conflicting or uncer-
tain evidence; but we willing to make a judgement based on the
preponderance of the evidence.

4 Solid evidence or creditable eye witness testimony.

5 Beyond reasonable doubt, usually as a result of a court case or good
port state investigation.

sure="1" allows us to go out on the limb a little and provisionally
assign a cause to casualties we would otherwise have to call Unknown.
Conservative analyses might want to treat 1 and 0 the same. A super-
conservative analysis might be based only on a sure of 4 or more. But
that would mean throwing away a tremendous amount of valuable
information.

The sure field refers to the quality of the evidence for a particular
cause. The sure field does NOT rate the Primary versus Secondary
cause judgement. In the Trentbank/Fogo, we have excellent evidence
for both causes, but someone who feels that operational errors are
always Primary might flip the Primary/Secondary coding.

date The date of the event in yyyymmdd form. Not required. Used mainly
to indicate that considerable time elapsed since the last event.

tod The date of the event in hhmm form. Not required. Used mainly to
indicate that considerable time elapsed since the last event.

RCO Fields Each event may have zero or more Risk Control Option (RCO)
attributes. These fields indicate to what degree a particular Risk Con-
trol Option, for example, twin screw, would have prevented or miti-
gated the event if it had been implemented; or did mitigate the casu-
alty if it was implemented, The possible RCO fields are described in

Section 341

Country Fields If the event code is cR (refused refuge), cA (provided
refuge) or cD (detained), then the <event> should have a cs field,
which is a comma separated list of the coastal/port states involved.
Use the ISO-3166 two character code for each such country.

note This field is free form text describing the event. Do NOT repeat the
event code definition or label in this description. See Section and
Appendix[Bl Assume applications displaying this field will also display
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the event code label. The note field should describe only the unique
features of this specific event. This field is not required, but highly
recommended. Many applications will display the event sequence when
a user selects a particular casualty. Typically, the application will
display the event code label and this note one line per event, resulting
in a concise, informative summary of the casualty if and only if the
event note is well-coded. See Trentbank/Fogo above.

Every casualty must have at least one <event> element. The events
must be in strict temporal sequence. A casualty may have as many major
events as needed. But the operative word here is major. Often a major event
can be broken down into a series of sub-events; for example, a machinery
failure usually results from a sequence of machinery component problems.
Such sequences are best recorded in <ship> sub-elements. See Figure
for an example.
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2.3.2 The Causal Events
The causal events are divided into nine categories:

Structural failures

Machinery Failures

Navigation Errors

Guidance, Seamanship Errors
Rules of the Road Screw Ups
Inerting/Hotwork Screw Ups
Cargo Handling/Transfer Errors
Intentional Spills/Sinking
External (non-Ship) causes

Conspicuously missing from this list are Collisions, Groundings, and

Fires which in the CTX view are never causal.
The causal structural failure codes are

Structural Failures
HC Hull crack, minor hull failure
HF  Structural failure, don’t know corrosion
HH Hatch cover failure
Hh  Probable Hatch cover failure
HN  Structural failure, corrosion not a factor
HP  Cargo Pipe failure/leak
HR  Structural failure, lots of corrosion
Hr  Structural failure, probable corrosion
HB  Structural failure, brittle fracture
Hb  Structural failure, probably brittle
H_  Probable structural failure

Cargo piping is regarded as part of the hull structure. The second column in
this little table is the event code’s definition or label in the labels/ec.xml
file. See Appendix Most applications will display this string when ever
an explanation of the code is required.

It is important to recognize that the job of the event code is categoriza-
tion. It is NOT to decribe the casualty in detail. That is the job of one or
more of the ship sub-elements in Section EZ41
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Machinery in the CTX vernacular includes deck machinery such as an-
chor windlesses. Engine room piping is part of the machinery. The machin-
ery failure cause codes are:

Machinery Failures
MA  Lack of Maneuverability
MB  Blackout/electrical problem
MC  Crankcase explosion
MD  Deck Machinery Failure
MG  Bedplate/Bearing Girder failure
MH  Cyl head/exhaust valve failure
MK  Crankshaft/Piston failure
ML  Cylinder Liner Failure
MO  Fuel/lube Pipe leak
MP  Propeller failure/damage
MR Loss of steering
Mr Non-mechanical loss of steerage
MS  Shaft/Sterntube Failure
MT  Stern tube leak
MU  Turbocharger failure/fire
MW  Sea Water Line leak
MX  Boiler failure/fire
MY  Other or Unknown Machinery failure
M. Probable machinery failure

The CTX CDB attempts to distinguish between navigation errors and
guidance or conning errors. In a navigation error, the ship is not where
it thinks it isE In a guidance error, the ship is where it thinks it is, but
gets into trouble anyway because someone misjudged the current or made
some other kind of conning error. If GPS properly used would have almost
certainly avoided the casualty, then it is probably a navigation error. If Need to sep-
there’s still a substantial chance of the casualty happening, even if the ship arate conning

had GPS, then it is probably a guidance error. errors, from

. . non-connin
The navigation error codes are: &
non-nav crew

errors.

Ship Navigation Error
NA Navigation error
NC Bad charts on-board, ship fault
N_  Probable navigation error

3 The exception is NC, the ship has been supplied by the owner with out of date or
inadequate charts, or has not maintained the charts correctly.
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The conning error codes are

Guidance, Seamanship Errors
GB  Hit Berth, mooring/unmooring
GC  Conning error, misjudged current, turn,
GD  Ship too deep for water depth, swell, channel
GE  Engine dept error
GS  Bad seamanship, deck
GY Other Guidance or Seamanship error
G- Probable guidance error

Most, but not all, collisions are caused by what the CTX calls Rules of
the Road (ROTR) screw ups. The ROTR codes are

Rules of the Road Screw Up
VB  Giveway vessel failed to manuever
VD  one port2port,other stbd2strb
Vd probable dance of death
VL failed to detect other vsl
VR rogue vessel in wrong lane
VU  Uncoordinated manuever
V_  Probable uncoordinated manuever

At least for tankers, improper or non-operational inerting, purging, or
unsafe hotwork is an important cause category. The Inerting/Hotwork codes
are

Inerting, Hotwork Screw Up
FG IG not working or bad
FH Hotwork
FL Lightning strike
FP Bad purging, gas-freeing
F_  Probable bad inerting, purging

On tankers, improper cargo handling or transfer problems generate a
large number of usually small spills. The Cargo Handling error codes are

Cargo and Transfer Errors
TU  Came unmoored during cargo transfer
TD  Deballasting screw up
TH  Hose break/leak during transfer but no unmooring
TF  Cargo on fire/overheated
TL  Excessive Loading
TP  Tank over/under pressurization
TR  Other transfer screw up
TS  Cargo Shifting
TW  Unmoored by wake
T Probable transfer screw up
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Occaisionally, a crew or owner will generate a casualty on purpose. The
Intentional codes are

Intentional
IJ  Jettisoned cargo/bunkers to lighten/save ship
IN  Other intentional Discharge
IS Intentionally Sunk
I.  Probable intentional Sinking

Sometimes a casualty is caused by entities external to the ship, such as
pirates or a port state. For CTX purposes, the owner, the ship’s classification

society, and the ship’s flag state are NOT external entities. The External

cause codes are

If you have insufficient information to use any of the above as the primary
cause, then the primary cause event code must be U_ with the sure rating

set to 0.

External (non-ship) Cause
EB  Navaid out of position or inoperative
EC  Charts incorrect, not ship’s fault
ED  Bad channel depth
EG  Tug contact or other tug screw up
EP  Piracy
ER  Coastal State refused refuge
ES  Hit unmarked submerged object, not bottom
ET  External Tampering
EW  War damage
E_ Probable external error

need a better
split  between
terminal  and
ship for trans-
fer casualties
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2.3.3 Non-Causal Events

The non-causal events in the casualty sequence may be any of the causal maybe  strict
event codes, plus separation?

AL  Allision, vessel hit non-vessel
AM  Near-miss allision

CA  Hit while moored, anchored or mothership
CN  Collision, own vessels moving
CM  Near-miss collision

CS  Hit submerged object

DA Disabled anchored

DL  Lightened/lightered

DR Refloated

DT  Towed in and/or LOF signed
DE  Escort Tug had to be used
EA  Coastal state provided refuge
Eb  Port/Coastal state blacklisted
Ed  Port/coastal state detained
GA  Anchor Dragged

HL  Holed/Structural Failure

LP  Major loss of power/steering
Lp  Minor loss of power/steering
MF  Engine room flooding

PH  Hose(s) parted after unmooring
WS  Grounding

XA  Accommodations Fire

XE Engine Room Fire/Explosion
XP  Pump Room Fire/Explosion
XT  Cargo Tank Fire/Explosion
X_  Fire/Explosion. Cant say where
RT  Resumed trading

RP  Repaired.

SC  Constructive Total Loss

SD  Scuttled

SK  Foundered/sank

ST  Scrapped as result of casualty

These events are all consequences. Their cause field must be missing or
blank. Collision (CN, CM, CA, AL), grounding (WS), fire/explosion
(XA, XT, XP, XE, X_), sinking (SK) can never be a causal event.
Always maintain the sequence. If the ship had a cargo tank fire, that lightened?
spread to the Engine Room, then the sequence is XT, XE, not just X_. If the
ship went aground and was holed, the sequence is WS and then HL. If the
hull failure occurred before the grounding, then the structural failure code
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must come before WS. Needless to say, the S codes must come after the codes
starting with any other letter.

CTX’s uses a non-standard definition of allision. Allision only occurs
if the vessel hits a non-vessel, man made structure. Contact between two
vessels is a collision even if one of vessels is anchored or moored.

If the ship ends up being scrapped as a result of the casualty, the event
sequence should end with an ST and SC is not required. If the ship ends up
being declared a constructive total loss the event sequence should include an
SC. If the event sequence does not end with an S code, processing software
will assume the ship survived.
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2.3.4 The RCO Fields

Fach <event> element may contain zero or more Risk Control Option
(RCO) fields. Each RCO field attempts to answer the question, would this
particular RCO have helped avoid or mitigate this casualty. In making this
judgement, generally assume that the RCO option is properly used. How-
ever, if the operation or management of the ship is clearly abyssmal, you
may downgrade the RCO a notch. If the ship was fitted with or employed
this Risk Control Option, the question becomes: did this particular RCO
help in this casualty?

Pair the risk control option with the events they could have affected/did
affect. In the Sea Star/Horta Barbossa collision, Figure EZIl proper use of
VHF would almost certainly have prevented the collision. So it is placed
in the primary cause event, the Dance of Death maneuver. Proper inerting
would have done nothing to prevent the collision, but it might have mitigated
the effects. So it is placed in the collision event.

Except as explicitly noted below, all the RCO fields are coded as follows.

o

Very likely to certain, this RCO would have helped
P This RCO would probably have helped.

M  This RCO might have helped.

N  This RCO would probably made no difference

W  This RCO would probably made things worse
Cant say

If a particular RCO field is not present, then processing software will
assume this RCO would have made no difference. However, you can use N
to explicitly indicate that there is excellent reason to believe that a particular
RCO would not helped or did not help. This is often used with db and ds
in conjunction with groundings and collisions.

The possible RCO fields are:

ts This field attempts to answer the question: would twin screw have helped
(or did help) in this casualty? Twin screw should be defined in the
strict sense: full redundancy, engine rooms separated by an A60 bulk-
head, equivalent to ABS R2-S+ notation. Don’t forget to credit twin
screw for the improved low speed manueverability, and lack of stern
swing if appropriate. Use P for most casualties with an M_ initial event.
Use M for most casualties for which we have no cause but the casualty
included an Engine Room fire or ship was towed in or signed LOF.

vhf This field attempts to answer the question: would/did proper commu-
nications with the other ship have helped/help in this casualty.
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vts This field attempts to answer the question: would/did mandatory vessel
traffic control have helped/help in this casualty.

gps This field attempts to answer the question: would a modern GPS based
ECDIS system have helped in this casualty? Use Y for NA casualties
where we know plotting errors. or delays were instrumental. Use P
for NA casualties where there was apparently little effort on the part
of the crew to know where they were. n other words, the crew was
so bad they could easily have screwed up with GPS/ECDIS. You can
also use P, for NC casualties where GPS/ECDIS would have alerted
master /pilot to the problem earlier.

ds In considering hull type, it is extremely important to distinguish between
double sides and double bottoms. They are two entirely different ani-
mals with respect to their impact on spillage and safety. See Tankship
Tromedy, Appendix C.

The ds field attempts to answer the question: would double sides have
helped or did help in this casualty? If damaged ship is not double
sided, assume an IMO double side width in coding this field. Use Y for
casualties for which location of damage is known and for which we have
supporting calculations. Remember to give double sides credit for oil
capture in the top of wings when approriate. See Tromedy Section C.8.
Use P for casualties for which we don’t have calculations but location,
penetration favorable for double side. Do not use M for collisions unless
we have good reason to believe that there was penetration and it was
very shallow. This field should not show up or be N for most collisions,
high impact groundings, complete losses, or we know the double side
was/would be penetrated.

This RCO can also have a value of C. Use C for internal cargo tank
cracks which in single sided hull would have resulted (or did result) in
spill but in double sided hull would have leaked/did leak into ballast
tanks. If single hull leak is probably due to external corrosion, use
M or P. The reasoning behind the special treatment of cracks is that,
while a double side would/did prevent a spill associated with a shell
crack, a crack which allowed a cargo leak into double hull ballast space
is far more dangerous. If a ship is double sided and has a low impact
damage to a single skin BFO tank, use M or P. That is, define double
sides to mean BFO tanks also double sided.

db This field attempts to answer the question: would double bottom have
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helped or did help in this casualty? If ship is not double bottom, as-
sume an IMO double bottom depth. Use Y for casualties for which
location of damage in known. and for which we have supporting cal-
culations. Use P for casualties for whichwe have no calculations but
location, penetration favorable for double bottom. Use M for medium
or low impact groundings with spillage, for which we have no penetra-
tion, location data. This field should be missing or N for high impact
groundings, complete losses, or we know the double bottom was/would
be penetrated. Give little weight to double bottom oil capture. See
Tromedy, Section C.8.

The RCO field can also have a value of C. Use C for internal cargo tank
pits or cracks which in single bottomm hull would have resulted /did
result in spill but in double bottom hull would presumably have leaked
into ballast tanks. If single hull leak is probably due to external cor-
rosion, use M or P. The reasoning behind the treatment of pits is that
while a double bottom would/did prevent a spill associated with a
cargo tank pit, a pit which allowed a cargo leak into double bottom
ballast space is far more dangerous.

ais This field attempts to answer the question: would AIS (Automatic Iden-

tification System) have helped in this casualty? Assume the AIS is
properly used and, if the other ship is over 5,000 GRT, it has it. Use
P for collisions for which we know the ships were aware of each other
and collided anyway. Use M for collisions for which we have no cause
info.

igs This field attempts to answer the question: would proper (CTX) in-

btm

erting have helped in this casualty? Define proper inerting to mean
ballast tanks as well as cargo tanks combined with a proper tank purg-
ing system. Use Y for casualties in which we know inerting/purging
was non-existent or bad and a tank fire/explosion resulted. Use P for
casualties where we can infer inerting/purging was bad and a tank
fire/explosion resulted. Use M for XT casualties with no clear cause.
Do not use if structural failure probably occurred first.

This field attempts to answer the question: would proper protection
of ballast tank steel have helped in this casualty? Define btm to mean
prevention of essentially all ballast tank wastage by a proper combi-
nation of coating, anodes, inerting, inspection and upkeep. That is,
ballast tank maintenance to CTX standards. Use Y for structural ca-
sualties in which we know ballast tank wastage was a major factor.
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Use P for structural casualties in which we have evidence that tank
wastage was a factor. Such evidence may include uncoated ballast
tanks. Use M for structural casualties which are not clearly fatigue or
massive over-stressing but we have no direct evidence of ballast tank
corrosion.

bc This field attempts to answer the question: would a bigger crew have
helped in this casualty? If crew fatigue other than Master or Chief
Engineer is implicated, then you should should give an affirmative
answer.

Analysts need to keep in mind a fundamental problem with these RCO
fields. If an RCO has prevented a casualty, this success will never be rec-
ognized in the database. Use of VHF is an example. It is a good bet that
communication between ships has prevented a sizable number of collisions;
but the CDB has no way of recording this. There have been casualties in
which the ships communicated and then collided anyway. In a few cases,
the ships might possibly have been better off not to communicate. Any
analysis of the VHF RCO field will pick up the failures but miss most of the
successes.
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2.4 The Ship element

Each casualty in the CDB involves one or more ships. Each such ship is
represented by a <ship> element | Tn most casualties, there will be exactly
one <ship> element; but the CDB allows as many ship elements as you need.
In the case of an allision or shore-side damage, each fixed facility /object that
is involved is also described by a (poorly named) <ship> element.

Unlike some vessel casualty data bases, the CDB is even handed toward
ships in multiple ship casualties. However, the first <ship> element does
have a slightly priviledged position.

1. Some applications generate a one line listing of each casualty. Often
there is room for only one ship name is this listing. In such situa-
tions, the application will use the name from the first ship element. In
general, applications that focus on one ship will use the first ship in
the casualty element. This is more a limit of the application than the
database.

2. Often applications that simplistically attempt to break down casualties
by ship type or hull type or ship age or the like will use the first ship
listed. Once again this is an application limit, not a database fault;
but you should be aware of it in ordering the <ship> elements.

Here’s a typical ship element:

<ship st="TC" 1imo="0000028" class=" " name="sea star"
ht="SM" dwt="120300" yob="1968" flag="KR" tnks=" " pob="N"
ns="1" grt=" 63989" status="L" fate="SK" cgo="PC" sts=" "
ig=" " dead=" 12" hurt=" 8" crew="39"

mat="C" vo0l="141100000" note="">
<human crew_size="39" crew_off="KR" crew_rate="KR"/>
<collision enc="H" talk="N" vts="N" nuc="N"
course="145" spd="15" ai="N" detect="14" rule="A"

impact="AS" vel="" dop="" angle="90" alter="S"
action="altered sharply to starboard">
</collision>

</ship>

Each ship element begins with a number of fields describing the ship,
its status at the time of the casualty, and the overall result for that ship.
Unless the description says otherwise, none of these fields are required.

The <ship> fields are:

st Ship type. The possible values of st are

4 Tt is not necessary to have a collision to have multiple ships. For example, a fire —
however caused — can spread from one ship to another.
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TC
TP
Tc

T_

BC
CB
CcO
C_

LN
LP

FV
GC
GN
NV
RR
UG
UB
WS
VC
U_

Crude Tanker
Products Tanker
Chemical Tanker
Other /unknown tanker
Dry bulk carrier

Ore Bulk Oil carrier
Ore Oiler
Other/unknown combo
LNG Carrier

LPG Carrier

Fishing Vessel

General cargo
Container ship
Non-vessel (use for allisions)
Roll-on, Roll-off

Tug mooring

Tug barge

Warship

car carrier

Other or No info

35

st="NV" is required if the object the <ship> element is describing is

a non-ship.

imo This seven digit field is the key for joining ship data to the casualty.
Since ship names both change and are reused, they cannot be used for
this purpose. Unless this field is supplied, it will not be possible to
link the ship to more detailed ship data.

In some older casualties, C'TX has not been able to ascertain the ship’s
IMO number. In these cases, we have made up a phony IMO number
which can be distinguished from a real IMO number by the fact that
it starts with a zero. Hopefully, contributors will provide the real IMO

numbers of these ships.

Despite appearances, this seven character field is not an integer. Lead-
ing zeros must be preserved.

class The ship’s Classification Society at time of casualty. according to the

following coding.

Need to switch
to Miramar

Ship
system

Index
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AB  American Bureau of Shipping

BG Bulgarski Koraben Registrar

BV  Bureau Veritas

CS  China Classification Society

GL  Germanisher Lloyd

HE  Hellenic Registry of Shipping

IR Indian Register

KR  Korean Register

LR  Lloyds Register

NK  Nippon Kokkan

NV  Det Norske Veritas

PR Polski Rejestr Stakow

RI  RINA

RM Registrol Naval Roman

RS  Russian Maritime Register
Dont know

name Normalized ship name at time of casualty. Normalize names by delet-
ing apostrophes and trailing periods, translating any non-Roman, non-
ASCII character to ASCII dropping any diacritics, substitute blank for
underscore or period or slash or any other non-alphanumeric charac-
ter. Collapse multiple blanks to one. Truncate to 22 characters and
then lower case. This normalization is designed to make searches by
ship name as reliable as possible. This field cannot be blank.

ht Hull type. The possible values of ht are

SP  Pre-Marpol Single Hull
SM  Marpol Single Hull

SS  Single Skin

DB  Double Bottom

DS  Double Sides

DH Double Hull

MD Mid-Depth

CE Coulombi Egg

dwt Ship’s summer deadweight in metric tons.
yob Year built, four digits.

flag Country of Registry at time casualty if known. Otherwise blank. Use
the ISO-3166 two character code, all caps. Use parent country for local
FOC’s. GB for Isle of Man. NO for Norwegian International Registry.
PT for Madeira.
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tnks For pure tankers, this should be the total number of cargo tanks ex-
clusive of slop tanks. For bulkers, OBO’s and ore/oilers, it should be
the number of cargo holds. What we are looking for here is a measure
of sub-division.

pob The field describes the ship’s pilotage status at the time of the casualty.

Y  pilot/mooring master on board
N pilot not on board
P ship was in process of picking up pilot
D  ship was in process of disembarking pilot
dont know pilot status
ns Number of main propulsion shafts. Must improve,

shaft gen, fully
grt Ship’s gross registered tonnage. Deadweight is a better measure of indep, etc
ship size, so if you know the deadweight be sure and enter it. But
sometimes we have GRT but not deadweight. In this case use this
field, most applications will estimate the ship’s deadweight from this
number if dwt is not given.

status Activity of this ship at time of casualty. This field may be

Anchored, apparently doing nothing. Use only if none of the following
Loaded, including part-loaded, unmooring/mooring at load/discharge port
Ballast, including mooring/unmooring at load/discharge port

Tank Cleaning, (use instead of B if appropiate)

Loading, including deballasting

Discharging

Repairing

FPSO/floating storage

Bunkering, but not at load/discharge port

dont know

TR T HImE >

fate Omne of the S-codes in the event sequence, which ever applies to this
ship. If missing or blank, applications will assume the ship survived
and was not a CTL.

cgo Cargo at time of casualty. If ship is in ballast, put in last cargo if is this a good
known. idea?
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AL alcohol/MTBE

CL  Coal/Coke

PA  asphalt

PB  carbon black

PC  Crude oil

PD  Distillate

PH  Heavy fuel

PG  Gasoline/naptha
PL  Lube oil/hyd. fluid

P_  Other/unknown petroleum
LN LNG

LP LPG

GW  Wheat

G- Other grain/beans
FH  Phosphate

FP Potash

F_ Other/unknown fertilizer
Ol Iron Ore

ON  Nickel Ore

O-  Other/unknown ore

SA Salt

SM  Sulfur molten
SU  Sulfur dry

SS Steel/iron scrap
VM  Molasses

VP  Palm Oil
V. Other/unknown vegetable oil
Dont know

sts Ship to ship transfer indicator/ Code this field as follows.

Ship was a mothership

Ship was a lighter

Ship was a reverse lighter

Ship probably was a lighter
Ship not a lighter or mothership
Dont know lighter status

ZUm e

A ship is regarded to be lightering for the entire shuttle trip.

ig Inert gas flag.
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IMO IG system installed, operating properly

IMO IG system installed, probably operating properly

IMO IG system probably installed, operating properly

IMO IG system installed, not operating properly

IMO IG system not installed 1
IMO IG system probably not installed

CTX IG system installed (ballast tnks inerted, dbl scrubbed)
CTX IG system installed, not operating properly

Dont know IGS

MO E 2 WO Y

dead People killed on this ship including missing. Do not include attackers.
If the number is positive, it means we know at least this many were
killed. If the number is -1, it means we know there were deaths, but we
have no estimate on how many. If the number is -2, it means we don’t
know if there were any deaths. If the number is -3, it means we know
there were no deaths. If the number is -4, it means the people killed
on this ship was counted in the dead on the first ship. Sometimes we
only know the total number killed in a casualty. This code handles
this case.

Zero or blanks are not allowed. This strange coding simplifies sorts and
queries; but applications should convert negative numbers to meaning-
ful strings for display.

If the casualty Kkills people on shore, then the shoreside facilty involved
must be described by its own <ship> element. Put these deaths in
that element. In this sense, a better name for the ship element might
have been <actor> or the like.

hurt People seriously injured but not killed. Same coding as for dead.

crew The number of people on-board at time of casualty. This field is
poorly named. It includes dependents, short-side personnel, etc.

mat Material spilled, The CTX data base covers only liquid petroleum and could have
ethanol spills. Currently, other vegetable oils, non-petroleum chemi- multiple
cals, LPG and LNG are not included. Material spilled is not necessar- elements?
ily the cargo. See cgo above.
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Crude

Ships own bunkers

Heavy fuel as cargo

Distillate, diesel, MDO
Gasoline/naptha, any really light stuff
Lube oil, including hydraulic fluid
Carbon Black

alcohol/ MTBE

Asphalt/tar

Dont know

Hpe O QoO=awWa

If both cargo and bunkers were lost, as is often the case when a tanker
founders, use the predominate code.

vol This field must be an integer. If it is positive, it is CTX’s best estimate

note

of the amount spilled in liters. This is all oil released into the envi-
ronment regardless of whether or not is recovered, spilled on land, or
burned, or captured in the sunken hull. However, oil that is contained
onboard ship (say on deck) or oil that is contained within a terminal
in save-alls and the like is not counted.

A -1 means we know there was a spill but we have no estimate of
volume. A -2 means we don’t know if there was a spill. A -3 means
we know there was no spill. Zero, blanks, or an integer smaller than
-3 are not allowed.

Free-form comment on the ship or its condition, anything special
about the ship.

Depending on what happened to the ship, each <ship> element may
contain one or more of the following sub-elements.

human Use to record human factors involved
machinery Use to describe machinery failures

do we
a spill
element

damage Use to describe structural failures and hull damage however caused
attack Use to describe malicious external attacks

fire Use to describe fire/explosions

collision Use to describe collisions/allisions

grounding  Use to describe groundings and strandings

load

Use to describe pre-damage cargo load pattern

want
sub-
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None of these sub-elements are required; but, if there are none, you won’t
be able to say very much about the casualtyﬁ Each of these sub-elements
is described in the following sections. The order of these sub-elements is
not significant. Use the sub-element’s date and tod fields as necessary to
indicate the sequence.

® It is common to enter a casualty in the CDB when we first hear about it without any
sub-elements; and then fill in the sub-elements as more information becomes available.
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2.4.1 Human Factors

In the CTX’s opinion, operator errors are over-emphasized in ship casualties.
There are three reasons for this.

1. Operator errors are easy to spot. Problems with the ship condition
or design inadequacies require specialized technical knowledge and in
many cases are easy to hide.

2. Most casualty investigators are operators or ex-operators. Operators
are conditioned to make do with what they are given. They naturally
focus on operational errors,

3. Owner, Class and flag state all have a strong self-interest in blaming
the crew.

Nonetheless, crews do make mistakes. If we know some of the reasons behind
these errors, we need to record them. That is the role of the <human> sub-
element.

Here is the <human> element for the [EXXON_VALDEZ.

<human crew_size="20" crew_off="US" crew_rate="US"

tired="Y" drugs="P" crew_small="Y"
design="N" equj_p:"N" charts="N"
spite="N" crazy="N"

note="crew too small, captain not on bridge, possibly impaired">
</human>

The <human> attributes are:

crew_size Number of crew members. This is not necessarilty the number
of people on board. Do not include dependents, shore side personnel,
etc. Applications will use crew if not given.

crew_off Natonality of officers. Use ISO 3166 two character country code.
If mixed, you can have multiple country codes separated by commas.
Put senior officers first.

crew_rate Natonality of ratings. Use ISO 3166 two character country code.
If mixed, you can have multiple country codes separated by commas.
Put largest contingent first.

tired Indicates whether crew fatigue was an important factor in the casu-
alty. Coded as follows.

Crew fatigue almost certainly an important factor
Crew fatigue likely an important factor

Strongly suspect crew fatigue an important factor
Crew fatigue not an important factor

Z 2 T <


http://www.c4tx.org/ctx/job/cdb/precis.php5?key=19890324_8414520
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If this field is missing, applications will assume we have no information
that crew fatigue was an important factor. N can be used to explic-
itly indicate that we have information that crew fatigue was not an
important factor.

design Indicates whether poor ergonomic design implicated in the casualty.
In the <human> sub-element, design refers to machinery or systems
which are confusing or unneccessarily difficult to operate, contributing
to the crew pushing the wrong button or opening the wrong valve or
the like. Coded in the same manner as tired.

crew_small Indicates whether crew size was an important factor in the
casualty. This field has lots of overlap with tired but it is quite
possible to have a large crew and a badly fatigued captain or chief
mate. And one could have fresh crew, but one too small to reliably
handle STS mooring or the like. Coded in the same manner as tired.

drugs Indicates whether drugs including alcohol was an important factor
in this casualty. Coded in the same manner as tired.

language Indicates whether lack of a common language was an important
factor in this casualty. Coded in the same manner as tired.

training Indicates whether lack of training an important factor in this ca-
sualty. This includes people doing jobs for which they don’t have the
proper license. Coded in the same manner as tired.

equip Indicates whether navigational equipment was lacking or not oper-
ating correctly.

Improperly operating nav gear almost certainly an important factor
Uninstalled nav gear almost certainly an important factor
Improperly operating nav gear likely an important factor
Uninstalled nav gear likely an important factor

T o

charts Indicates whether navigational eqipment was lacking or not operat-
ing correctly.

Y Charts not updated almost certainly an important factor
y  Missing charts almost certainly an important factor

P Charts not updated likely an important factor

p Missing charts likely an important factor
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spite spite is short-hand for bad relationships among the crew affecting
decisionmaking. Cahill points out that animosity between crew mem-
bers can be a surprisingly important factors in ship casualties. Bad
blood between the Captain and Chief Officer of the Torrey Canyon
probably influenced the Master’s decision to countermand the Mate’s
intelligent course change, and then stick with a reckless and unnec-
essary alternative. Conversely, the Fina Novege’s Mate’s antipathy
towards his captain probably influenced him to hold a course that he
knew was wrong until the Captain came to the bridge and changed it
himself. The spite attributes tries to capture such behavior. Coded
in the same manner as tired.

crazy Sometimes behavior goes far beyond bad feelings to something ap-
proaching insanity. The crazy attribute tries to capture such inexpli-
cable actions. An example would be the Mate of the give-way Yaw
Malaya not only plowing into the side of the New World, but respond-
ing to the VHF requests of the stand-on New World with racial curses.
Coded in the same manner as tired.

owner_care Owners are humans too (at least most of them). If an owner
has knowingly allowed the ship to deteriorate or failed to respond to
crew or other requests for repairs, spares, etc, record it in this field.
Coded in the same manner as tired. Use M if the ship has an owner
with a bad record and the ship is clearly in bad condition.

class_care Classification societies are made up of humans. If Class has
failed to ensure that the owner maintains his ship in a robust condition,
record it in this field. Coded in the same manner as tired.

port_care Sometimes the port state can make decisions which cause or
at least greatly exacerbate a casualtyﬁ Usually this takes the form
of forcing a ship back to sea, or refusing refuge. Coded in the same
manner as tired.

lifeboat In many casualties, lifeboat problems either caused or exacerbated
the situation. Lifeboats are extremely difficult to maintain. In some
situation, they can’t be launched. In others, the release on load hooks
fails. In others, they capsize. CTX feels the whole concept of the

6 A reasonable question is: why do we not have a flag_care field? The answer is that
the Flag state almost never does anything to ensure the design or condition of the ship.
Nobody expects it to any thing. Lack of flag state care is almost automatic. In the CTX
database it is treated as a sadly uninteresting given.

why is this not
a  machinery
failure?
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lifeboat as primary escape device should be re-thought and replac-
ing lifeboats with improved liferafts be seriously investigated. The
lifeboat field is aimed at aiding such an investigation. It is coded as
follows:

Y Life boat problems caused/exacerbated situation
P Life boat problems probably caused/exacerbated situation
P Life boat problems may have exacerbated situation

note Any free-form comment on human factors.
Do not be afraid to have multiple causal attributes. Often bad ownership

and a negligent Classification Society go together It is perfectly legal to code
owner_care="Y" class_care="Y".
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2.4.2 Machinery Failure

If and only if the ship suffered a machinery failure, the <ship> element
should have a <machinery> sub-element of the following form. To put in
another way, if any of the event sequence codes start with M), at least one
of the <ship> elements should have a machinery sub-element. Figure [Z2]is
an example from the Bright Field casualty.

<machinery date="19961214" tod="1410" lop="m" lop_hrs="0.03" maint="Y">
<component er="M" sfi="713004" name="No 1 lube oil pump"
make="" model=""
power=" " hours=" " ttr=" " survey="
failure="low pressure tripped mn engine"
note="lo pump in bad condition">

</component>

<component er="M" sfi="713006" name="No 1 LO pump filter"
make="" model=""
power=" " hours=" " ttr=" " survey=" "

failure="filter partially clogged"
note="lube 0il contaminated with fuel">

</component>

<component er="M" sfi="797010" name="LO pump automation"
make="" model=""
power=" " hours=" " ttr=" " survey=" "

failure="standby pump auto-start failed"
note="relay had high resistance">
</component>
</machinery>

Figure 2.2: Sample machinery element

date and tod are required only if they are significantly different from
the same fields in the common block.
The other machinery fields are

lop Loss Of Power flag. Loss of power here means total loss of power /steering
to the ship as a whole. No main engine or rudder if underway. Total
blackout if not underway. Loss of one main engine or one rudder in
twin screw ship is not a total Loss of Power incident. This field is
coded as follows:

had to be towed in

Major (LOP /steering for a hour or more)
Minor (LOP /steering for only a few minutes.)
Not a total Loss of Power incident

dont know

ZB =24
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lop_hrs Length of total loss of power in hours if known.

maint If lousy maintenance was an important factor in this machinery fail-
ure, record this with a maint field which is coded as follows.

Y Poor maintenance almost certainly an important factor
P Poor maintenance likely an important factor
M Strongly suspect poor maintenance an important factor

Use M when you do not have direct evidence but there is good reason to
believe, poor maintenance implicated. This field does NOT imply that
the failure should be blamed on the crew. More often than not, lousy
maintenance results from owner policy, rather than crew negligence.

design If poor or inadequate design was an important factor in this machin-
ery failure, record this with a design field which is coded as follows.

Y Bad design almost certainly an important factor
P Bad design likely an important factor
M  Strongly suspect bad design an important factor

safety If unsafe procedure was an important factor in this machinery fail-
ure, record this with a safety field which is coded as follows.

Y  Unsafe procedure almost certainly an important factor
P Unsafe procedure likely an important factor
M Strong suspect unsafe procedure an important factor

gen_size Many ships are built with under-sized generators. In theory, ship
are designed with considerable generator redundancy. But Class rules
allow the yards to use highly unrealistic assumptions in estimating
both the electrical loads and the generator’s actual in service capacity.
As a result, ships need two or three generators on-line when they
should only need one or two, and the loss of one generator blacks
out a ship. If under-sized generators was an important factor in this
casualty, record this with a gen_size field which is coded as follows.

Y  Under-sized gens almost certainly an important factor
P Under-sized gens likely an important factor
M Strongly suspect under-sized gens an important factor
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air Contol air systems are both critical and prone to failure. Small leaks
or a piece of dirt can result in faulty performance, sometimes leading
to balck out or loss of power. In control air problem are implicated in
this machinery failure, record this with a air field which is coded in
the same manner as gen_size.

Multiple causal fields are legal and encouraged. If we have evidence functional

both of bad design and poor maintenance, both fields should be coded. fields, g
wiring, piping?

component There should be a component sub-element for each component
involved in this machinery failure: The component attributes are:

er Engine room flag. This field is required if and only if the ship is
twin screw and it is an engine room casualty. For the purposes of
Machinery Failure, the steering gear flat is considered to be part
of the engine room. Use M for the engine room of a single engine
room ship, P for port, S for starboard for twin screw ships.

name Free form description of component involved. This should be
as specific as possible, but put what you know. If all you know is
the casualty involved the main engine, put “main engine”. Every
<component> element must have a non-blank name.

sfi The SFT Group code as described in SFI Group System, The Ship SFI is propri-
Research Institute of Norway. This is a six digit code, with the etary. Need
- - . . an alterna-
first digit specifying the main ship system, (eg, 3 for cargo sys-
. . . tive. Maybe
tem), the second, the group (eg, 37 for tank inerting/purging) the Martingale
third, the sub-group (eg 375 for pressure release systems), and the sys/subsys/label.
final three digits (the “detail” code) the specific component (eg
375014 Flame arrestor). If only the main system is known, then
code just that single digit. If group is known, but not sub-group,
code the two digit group code. If sub-group is known but not the
component, this field should be three digits. Otherwise, use the
entire six-digit code.

make Maker. Currently this is free form, but try to be consistent.
Sultzer in all its various name changes is Sultzer. MAN/B&W,
etc is MAN.

model The maker’s model number.

power The output power of the machine at the time of failure as a
fraction of MCR.

hours Running hours on the component at time of failure. since overhaul,
reconditioning?
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survey Last survey date.

ttr Time to repair this component in hours. If this is a single com-
ponent, disabling failure, ttr may match the overall casualty’s
lop_hrs but both fields should be present.

failure Free form description of problem.

note Freeform description of any other info on component failure.

Only if you have no idea which ship system was involved, should there
be no <component> sub-elements.

A <ship> element may have as many <machinery> elements as neces-
sary to fully describe the casualty. Sometimes a component is thought to be
repaired, and then fails again a short time later. This should be represented
by multiple <machinery> elements rather than multiple <component> sub-
elements in one <machinery>.

The sequence of sub-elements within a <ship> element. does not imply
temporal order. Normally, you should put the most destructive machinery
failure (most deaths, most spillage) first. We shall see why in Section
You must include tod and, if necessary date fields, in the sub-elements to
indicate the sequence.

A properly responding trip is not a failure. If something fails, which
causes the generator(s) to trip, resulting in a black out. The generators did
not fail, even if the time to restore power is longer than the time to repair
the failed component.

CTX uses a broad definition of casualty. A discovery of a serious problem
which requires diverting or delaying the ship is a casualty, even if it does
not result in death, damage or a spill.

For example, Stena’s taking the Stena Vision out of service for several
months in May of 2006 to repair major engine problems discovered during
her first Special Survey is included in the database.

Similarly, you should use a broad definition of machinery. An anchor
cable parting is a perfectly bad machinery failure.

last  overhaul
date?

I dont think
this is right?
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2.4.3 Attacks

If the casualty includes an attack (any of the sequence codes are EW or EP),
the attacked ship’s <ship> element should have an <attack> sub-element
of the following form.

<attack date="20021006" tod="0800" war="JH" attacker="jh"
weapon="IED " platform="BOAT" sensor="NONE" based="YE"
impact="MP" range="A" hit="H"
note="jihadists brought launch alongside and detonated it">
</attack>

The <attack> fields are

date The local date of the attack in yyyymmdd format. This is required In theory need

only if the date of the attack is different from the date in the common
block.

tod The local time of the attack in hAhmm format. This is required only if
the time of the attack is different from the tod in the common block.

war The war in which the attack took place coded as follows.

CW  Cold War

DS  Desert Storm

II Iran-Iraq War

JH  Jihadist Conflict

W1  World War 1

W2  World War 11

YK  Yom Kippur War
None or Dont know

attacker This is either an ISO-3166 country code or jh for Jihadist, or pr
for Pirate.

weapon The type of weapon used coded as follows.

ARMS  Small Arms/RPG

BOMB Bomb

GUN Artillery

IED Improvised explosive
MINE  Mine

MISS Missile
TORP  Torpedo
Dont Know

an attack id

why not
weapon itself?
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platform The platform via which the weapon was delivered, coded as fol-
lows.

AIRC  Fixed wing air-craft
BOAT  Small boat/launch
FROG Swimmer
HELO Helicopter
LAND Land
SHIP Surface Ship
SUBM  Submarine

Dont Know

sensor The sensor or guidance system the weapon used coded as follows. do we want a
weapon name

ASON  Active Sonar field?
HEAT  Heat-seeking
LASR  Laser guided
MAGN  Magnetic
NONE None
PRES Pressure
PSON  Passive Sonar
RADR Radar
WIRE  Wire guided
Dont Know

based The ISO-3166 country code of the country from which the attack
was launched.

impact The center of impact of the weapon coded in the same manner as
impact in <collision>. See Section [ZZ.0)

range The range at which the weapon was launched coded as follows:

VL  More than 50 miles
LR 10 to 50 miles
MD 1 to 10 miles
AL  alongside, 0 to 1 miles
BD Boarded

Dont Know

hit The success of the attack coded as follows:

H Hit, exploded
F  Hit, failed to explode
M Missed

Dont Know
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note Free form description of attack, counter-measures, etc.

A casualty may have more than one <attack> element if appropriate.
Put the most destructive attack first. Most applications will blame this at-
tack for all the casualty’s deaths and spillage. Use tod and date is necessary
to indicate the sequence.
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2.4.4 Hull Damage
Introduction

Structural damage can be either a cause or a consequence. The very impor-
tant <damage> element has two rather different purposes:

1. For casualties in which structural failure is a cause and not a conse-
quence, the main job of this element is to record whatever we know
about the condition of the ship’s structure and try to pinpoint the
cause of the failure.

2. Whether or not the structural damage is a cause or consequence, in or-
der to do any sort of analysis of the flooding, spillage and/or the ship’s
residual strength we need a much better description of the location and
extent of the damage than simple depth or height of penetration.

These two purposes are quite different, but often there is a big over-

lap between cause and location in structural failures. Therefore, to avoid
unnecessary redundancy, we put all this information in the same element.

Here is an example of a <damage> element in a casualty, (CASTOR]

where structural failure is an initial event.

<damage date="20011231" tod=" " deck="Y"

design="N" rust="Y" fatigue="N" brittle="N" pitting="N"

ref="abs20011017"

note="26 m transverse crack on deck just aft of fr 72"

<tank code="4P"
coat_extent="N" coat_type=" " coat_breakdown=" " anodes="N"
note="deck plate and longys wasted in excess of 65 pct iwo fr 72 and 73.
some longys detached from deck"

last=""
</tank>
<tank code="4C"
coat_extent="N" coat_type=" " coat_breakdown=" " anodes="N"

note="deck plate and longys wasted in excess of 65 pct iwo fr 72 and 73
apparently longys not detached

</tank>
<tank code="4S"
coat_extent="N" coat_type=" " coat_breakdown=" " anodes="N"

note="wastage not as bad as 4P and 4C
but in some areas 16 mm deck down to 5 mm"
</tank>
</damage>


http://www.c4tx.org/ctx/job/cdb/precis.php5?key=20011123_7423641
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The [EXXON _VALDEZ is a casualty in which the structural damage is a
consequence not a cause. Here is her <damage> element.

<damage ref="ntsb91" steel_wt="3500"
note="ntsb height numbers look way optimistic.">
<tank code="1C " size="" perim=""
note="ntsb way low in this tank, damage actually extended past cl">
<hi xs="236.1" ys="-12.1" zs=" 1.0"/>
<lo xs="274.5" ys=" 0.0" zs=" 0.0"/>
</tank>
<tank code="2C " size="" perim="">
<hi xs="186.5" ys="-12.1" zs=" 1.0"/>
<lo xs="236.1" ys=" 0.0" zs=" 0.0"/>
</tank>
<tank code="3C " size="" perim="">
<hi xs="132.4" ys="-12.1" zs=" 3.0"/>
<lo xs="186.5" ys=" 0.0" zs=" 0.0"/>
</tank>
<tank code="18 " size="" perim="">
<hi xs="236.1" ys="-24.5" zs=" 3.3"/>
<lo xs="274.5" ys="-12.1" zs=" 0.0"/>
</tank>

. more compartments ......

<tank code="FP " size="" perim=""
note="jack guess, ntsb said nothing abt FP, but it was a mess">
<hi xs="274.6" ys="-15.0" zs=" 3.0"/>
<lo xs="292.0" ys=" 0.0" zs=" 0.0"/>
</tank>
</damage>

The CDB allows each <ship> element to have more than one <damage>
element; but we strongly recommend that you do NOT make use of this ca- should we make
pability. Most processing applications won’t know what to do with multiple this a rule?
<damage> elements in the same <ship> element.

The general <damage> attributes are:

date The local date of the structural failure in yyyymmdd format. This is
required only if the date of this failure is different from the date in
the mandatory block.

tod The local time of the failure in hhmm format. This is required only
if the time of the failure is different from the tod in the mandatory
block.

ref Freeform reference indicating the source of the damage data.
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steel_wt Amount of steel replaced in metric tons.

sw_temp Sea water temperature in Celsius. Important if brittle fracture
suspected.

air_temp Ambient air temperature in Celsius. Important if brittle fracture
suspected.

note Any freeform text describing the compartment damage, and/or the
quality of the damage data.

Causal Attributes

These fields apply only to casualties in which structural failure is a cause
rather than a consequence. They attempt to pinpoint the cause of the
failure.

structural part You may indicate the function of the structure that ini-
tially failed by one or more of the following fields.

deck  Main Deck (not hatch cover)
hcvr  Hatch Cover

side  Side shell

bott Bottom shell

inbt  Inner bottom

insi  Inner Sides

tbhd Transverse Bulkhead
Ibhd Longitudinal bulkhead
tweb Transverse web

hstr ~ Horizontal stringer
duct Duct keel

For all the structural part fields, the coding is the same

Y  This structural part definitely part of the initial failure
P This structural part probably part of the initial failure
M  We have information this part may have been part of the initial failure

Don’t be afraid to have multiple part fields. If it is a 50/50 chance
that the initial failure was a hatch cover and 50/50 chance it was the
deck itself, you might use code deck="M" hcvr="M".
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If a structural part field is missing, it means only we don’t have specific
information that this portion of the structure was part of the the initial
failure. This could be because we know the part was not involved or
we have no information that the part was involved. We accept this
ambiguity to avoid having to enter reams of negative fields.

design Poor design flag. Indicates whether poor design or under-design
implicated in the casualty. Coded as follows:

Y  Yes, poor design almost certainly an important factor
P Poor design likely an important factor
M  Poor design possibly an important factor
U  Quite unlikely poor design an important factor
N  Poor design not an important factor.
Cant say

Do not use this field merely because we suspect that poor design was an
important factor. Code this field only if we have specific information
for this casualty that poor design was/was not a factor.

rust Indicates whether corrosion implicated in the casualty. Coded in the
same manner as design.

fatigue Indicates whether material fatigue cracking implicated in the casu-
alty. Coded in the same manner as design.

brittle Indicates whether brittle failure implicated in the casualty. Coded
in the same manner as design.

pitting Indicates whether pitting failure implicated in the casualty. Coded
in the same manner as design.

sbt Cargo leaking into a segregated ballast tank is often a very important
factor in tanker and combo casualties. Coded in the same manner as
design. For the purpose of this fields, a permanent ballast tank on
a pre-Marpol tanker is a segregated ballast tank, as is the forepeak
tank.

hbl Certain casualties are interesting examples of hydrostatic balance. If
this is the case, indicate it by including hbl="Y" in the <damage>
element.
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Do not be afraid to have multiple causal attributes. Often corrosion and
fatigue, or corrosion and brittle fracture work together. It is perfectly legal
to code rust="Y" fatigue="Y".

Damage Location Fields

The CTX CDB breaks damage down by compartment. All compartments
which are known to be damaged should be represented by a <tank> sub-
element. For the purposes of damage, any compartment (eg cargo hold,
engine room) is considered to be a <tank>. If a compartment does not
show up in the list of <tank> elements, code using the CTX database will
assume that that compartment was not damagedﬂ If all you know is that a
compartment was damaged, and nothing more, the <tank> element should
contain only the code attribute, that is the name by which that compartment
is known in the ship’s capacity plan. However, CTX follows the convention
that the code for all cargo holds starts with an H and the holds are numbered
from bow (1) to stern. Use ER for engine room, PR for pump roomf For
example

<tank code="ER ">
</tank>

The CTX model of damage within an individual compartment is a box.
The damage box is represented by any two opposite corners. One of these
corners <hi> should be at the level of the highest point of damage in the
compartment. The other corner <lo> should be at the lowest level of dam-
age in the compartment. (The vertical extent of damage is critical to spillage
calculations.) The idea is that programs assessing residual strength will
eliminate all structure in the compartment that is within the box. Pro-
grams assessing spillage will use the intersection of the damage box and the
compartment’s exterior in calculating outflows and inflows. The <hi> and
<lo> points of the box are given in Joint Tanker Project (JTP) coordinates.

xs Distance forward of the Aft Perpendicular in meters.
ys Distance port of the ship’s centerline in meters. Starboard is negative.

zs Distance above the ship’s baseline in meters

" The exception is, if there are no <tank> elements at all, then processing software
should assume, we do not know which compartments were damaged.
8 ER_P and ER.S for port/starboard engine rooms.



CHAPTER 2. THE CTX_CORE.XML FILE 58

Of course, real damage will almost never take the shape of a box. But nor-
mally you won’t go far wrong in either structural of spillage calculations by
fitting a box around the damage in each compartment as tightly as possible.
The damage box is not required, but without it little flooding or strength
analysis of the casualty will be possible. Work very hard to make a guess at
the box, even if you know it is not accurate. If you know the height of damage
in a tank but not its longitudinal position, it is perfectly OK to center the
damage longitudinally in the tank. You may record any assumptions you
have made or any reservations you have about the data in the note attribute.
The other <tank> damage location attributes are:

flood If all you know about a compartment is that it was flooded, use
flood="Y" to record this.

size The total area of the external hole(s) in the compartment in square
meters. Spillage programs may use this number to attempt to estimate
spill rate. This should be used in conjunction with, and not as
a replacement for the damage box. The location of the hole is
much more important than the size. If the vertical extent of the hole
is known, spillage programs can calculate how equilibrium spillage and
flooding, without knowing the size of the hole. If the vertical location
of the hole is not known, spillage programs can do nothing with the
area.

perimiter The perimiter of the external hole in the compartment in meters.
This should be used in conjunction with, and not as a replacement for
the damage box. Spillage programs may use this number in conjunc-
tion with area in attempting to estimate spill rate. For cracks, this
fields should be twice the crack length.

Compartment Condition Fields

If you have information on the pre-damage condition of a damaged com-
partment, you should include it in the compartment’s <tank> sub-element.
The compartment condition fields are:

coat_extent The extent of any coating codes as follow:

None

Full

Bottom only

Underdeck Only

Bottom and underdeck only

T awHdZ

need to imple-
ment tank type
down the line
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coat_type The type of coating coded as follows:

E Epoxy
7 Zinc Silicate

coat_breakdown Percentage area breakdown codes as follows..

No visible breakdown

< 1%

1% to 3% (equivalent to TACS 87 Good)
3% to 20% (equivalent to IACS 87 Fair)
> 20% (equivalent to IACS Poor)

msiiaviles e Nes!

anodes Condition of anodes if any.

no anodes

tank has anodes, no info on condition

Lots of calcareous deposits everywhere
Evidence of calcareous deposits everywhere
Portions of tank under-protected

Only scatted evidence of calcareous deposits
Nil evidence of calcareous deposits

movHQEH<Z

last Date of last Class survey in YYYYMMDD form.

note Free form description of the steel condition.

The condition fields are still very much under development. Among the
machine readable fields which CTX is considering using are, max wastage,
hull moment of inertia as percent of as built, deck/bottom section modulus
as percent of as built. If you have information on these or other numbers,
make sure you get those into the freeform descriptions.
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2.4.5 Fire or Explosion

If a ship experiences a fire or explosion that ship’s <ship> element should
have a <fire> sub-element. In other words, if any of the sequence codes
start with X), the casualty should have at least one <ship> element which
has one or more <fire> sub-elements. Here is an example:

<fire ref="" note="believe perm ballast tanks were 3P and 3S"
cgo_leak="P" inerting="Y" rust="Y">
<tank code="3P" coat_extent="N" anodes="H"
note="tank badly corroded, no coating, anodes down to bare wire.">
</tank>
<tank code="3S" coat_extent="N" anodes="H"
note="tank badly corroded, no coating, anodes down to bare wire.">
</tank>
</fire>

The <fire> attributes are:

ref Free form reference indicating the source of the <fire> data.

response Free form description of the response. We may try to make this
machine readable in the future, so if you know the type of fire fighting
system that was used, put it here.

note Any free form commentary on the fire data.

hotwork This field indicates whether unsafe hotwork an important causal
factor in this fire/explosion. Coded as follows:

Y Unsafe Hotwork almost certainly an important factor
P Unsafe hotwork likely an important factor
M  Unsafe hotwork possibly an important factor

If this field is missing, it means only we don’t have specific information
that unsafe hotwork was an important causal factor. This could be
either because we know unsafe hotwork was not involved, or because
we have no information that unsafe hotwork was involved. We accept
this ambiguity to avoid having to enter reams of negative fields. Do
not use this field merely because we suspect that unsafe hotwork was
an important factor. Code this field only if we have some specific
information for this casualty which points to unsafe hotwork.

static Indicates whether static electricity from tank cleaning an important
causal factor in this fire/explosion. Coded in same manner as hotwork.
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wiring Indicates whether electric arc-ing due to bad wiring or a failure in
the electic distribution system an important factor in this fire /explosion.
Coded in the same manner as hotwork.

design Indicates whether bad design is an important factor in this fire/explosion.
Coded in the same manner as hotwork.

cgo_leak Indicates whether cargo leaking into a space where it should not
be is an important factor in this fire/explosion. Coded as follows.

Cargo leaking almost certainly an important factor

Cargo leak into SBT almost certainly an important factor
Cargo leaking likely an important factor

Cargo leak into SBT likely an important factor

Cargo leaking possibly an important factor

Cargo leak into SBT possibly an important factor

527 T <

Use the SBT varient if the space being leaked into is a segregated
ballast tank, double bottom, or the like.

lightning Indicates whether lightning is an important factor in this fire/explosion.
Coded in the same manner as hotwork.

purging Indicates whether bad purging or tank cleaning is an important
factor in this fire/explosion. Coded in the same manner as hotwork.

inerting Indicates whether poor or non-existent inerting is an important
factor in this fire/explosion. Coded as follow:

No IGS almost certainly an important factor

Poor inerting almost certainly an important factor
No IGS likely an important factor

Poor inerting likely an important factor

No IGS possibly an important factor

Poor inerting SBT possibly an important factor

527 v <

Use the upper case varient if the ship was not fitted with an inert gas
system. Use the lower case varient if the ship was fitted with an inert
gas system, but it was ineffective; or, if all you know is poor or no
inerting was a factor.
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piping Indicates whether fuel oil or lube oil piping failure is an important
factor in this fire/explosion. Coded in the same manner as hotwork.

hose Indicates whether cargo or fuel hose parting is an important factor in
this fire/explosion. Coded in the same manner as hotwork.

machinery Indicates whether machinery failure is an important factor in
this fire/explosion. This could be anything from over-heated bearings
to a crankcase explosion. Coded in the same manner as hotwork. In
this case the casualty should have a <machinery> element describing
the details of the failure. See Section Note: it is possible to
have a machinery failure such as a crank case explosion without have
a <fire> provided that the fire is imcediately contained.

rust Indicates whether corrosion is an important factor in this fire/explosion.

Coded in the same manner as hotwork.

safety Indicates whether non-hotwork violation of safety rules, (e.g smoking
on deck) is an important factor in this fire/explosion. Coded in the
same manner as hotwork. Use this only for screw ups by people on
board, not for unsafe practices by owner, Class, etc.

contact Indicates whether the fire started as a result of contact either with
another ship or some fixed object. Coded in the same manner as
hotwork.

attack Indicates whether the fire started as a result of malicious attack.
Coded in the same manner as hotwork. In this case, the casualty
should have ans <attack> element describing the details of the attack.
See Section

external Indicates whether the fire started external to the ship. Coded in
the same manner as hotwork.

fp_aft Indicates whether the fact that the emergency fire pump was located
aft was an important factor in failing to control the fire. Coded in the
same manner as hotwork.

cgo_survey Indicates whether the fact that the ship was undergoing a cargo
survey was an important factor in this fire. Coded in the same manner
as hotwork.

distinguish
between  hose
parting and
other kinds of
hose failures?
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Do not be afraid to have multiple causal attributes. Often corrosion and
cargo leakage work together. It is perfectly legal to code rust="Y" cgo_leak="Y".
Note some of these causal factors must be read negatively, eg inerting="Y"
means inerting was bad.

The <fire> element may have one or more <tank> elements, which
should be the compartment(s) where the fire is believed to have started.
You may use DECK, ACCOM and MANIFOLD as appropriate. These elements may
have the same compartment condition fields as the <tank> sub-elements in
the <damage> element. See Section EEZ.41

A <ship> element may contain more than one <fire> sub-element if
appropriate. Put the elements in temporal sequence.
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2.4.6 Collisions

64

If the ship is involved in a collision or allision the <ship> element should
have one or more <collision> sub-elements. Here’s an example in which the
ship was involved in two closely related collisions.

<ship st="TC" imo="7358171" class=" " name="diego silang "
ht="SM" dwt=" 98712" flag="PH" yob="1974" tnks=" " fate=" "
ig="y" grt=" 51835" pob="N" status="L" cgo=" C" sts="N"
ns="1" dead=" -3" hurt=" -2" vol=" 6200000" mat="C">
<collision cid="A" tod="2342" enc="H" talk="N" vts="N"  nuc="N"
course="120" spd="13.5" ai="N" detect="10" rule=" "
impact=" AS" vel=" " dop=" " angle="90" alter="A"
action="hesitated, went astern, bow hit vysotsk, bow went stbd"/>
</collision>
<collision cid="B" tod="2350" enc="V" talk="N" vts="N"  nuc="N"
course="120" spd="13.5" ai="N"  detect="10" rule=" "
impact=" 8" vel=" " dop=" " angle="90" alter="A"
action="went astern, bow went stbd in front of braz faith"/>
</collision>
<!-- fire, damage, etc sub-elements can go here -->
</ship>

The <collision> fields are

cid This a single character collision key. It is required only if a casualty
involves multiple collisions. This key allows applications to figure out

which ships are involved in which collisions. In the example above a

ship called the Vytosk was involved in collision A and a ship called
the Brazilian Faith was involved in collision B. The cid of the Vytosk
collision sub-element is A. The cid of the Brazilian Faith collsion sub-
element is B. These keys may be whatever you like as long as they

match ship collision sub-elements correctly. They need be unique only

within a particular <casualty>.

date

The local date of the collision in yyyymmdd format. This is required

only if the date of the collision is different from the date in the common

block.

tod The local time of the collision in hhmm format. This is required only if

the time of the collision is different from the tod in the common block.

9 In the CTX database, there is no direct relationship between the number of
<collision> sub-elements and the number of collisions.

used for this purpose. See Appendix [l

However, the cid field can be

better if al-
ways required,
enc, tod, etc,
go with cid,
maybe eid,
unique only
within coll

elms in cas
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enc The type of encounter coded as follows.

Own ship anchored/moored
Other ship anchored/moored
Crossing, own ship burdened
Crossing, other ship burdened
Probable crossing

Confirmed Head on or near Head on
Probable head on or near head on
Allision

STS Mooring/unmooring

Over Taking

Cant say encounter type

<uCEIZoe QW »

Notice the encounter type field can be used to separate out allisions.

talk This field describes the level of communication between the ships prior
to the collision.

Y  Ships did communicate
N  Ships did not communicate
Cant say if ships communicated

vts This field describes Vessel Traffic System involvement with this ship if
any. It is coded as follows.

VTS observed casualty
VTS talked to this ship
VTS not involved
Dont know

Z 20

course Initial course (degrees true) before any evasive maneuvers. Can also
code as compass points, but only to three characters, eg NNE.

spd Initial speed before any evasive maneuvers in knots. Use A is anchored,
M if moored. If collision involves an anchored or moored ship, use speed
over the ground. If not, use speed thru the water.

detect Range in miles at which this ship first detected other ship(s). If you
don’t know the distance, but you know this ship detected other ship(s)
in plenty of time to avoid collision given proper response, then enter Y.
If you don’t know the distance, but you know this ship did not detect
other ship(s) in time to avoid collision given proper response, then use
N.
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ai Y if this ship identified other ship via AIS.

rule Rules of the Road flag coded as follows.

this ship is give-way vessel

this ship is stand-on vessel

this ship required to alter to starboard
rules are ambiguous

Dont know

> O

nuc Y if loss of power or steering on this ship was an important factor.
Otherwise N. Blank if don’t know.

alter The codes for this field are.

S this ship altered to starboard
P this ship altered to port
M  this ship maintained course
A this ship went astern

Dont Know

If a ship made more than one alteration, pick the most important one.

vel Speed at time of impact. Use A is anchored, M if moored. If collision
involves an anchored or moored ship, use speed over the ground. If
not, use speed thru the water.

impact Center of impact coded as follows:

B center of impact on bow

BP  center of impact on port bow

BS  center of impact on starboard bow

FP  center of impact forward, port side

FS  center of impact forward, starboard side
MP  center of impact midships, port side

MS  center of impact midships, starboard side
AP  center of impact aft, port side

AS  center of impact aft, starboard side

T center of impact on stern
P All we know is impact on port side
S All we know is impact on starboard side

NI Interaction effect but no impact.
NM Near Miss.
No  No impact.

dont know
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Use NO for third ships which may have caused or influenced the colli-
sion, but were not involved in the actual impact.

dop Maximum transverse depth of penetration in meters. Your can prefix a
plus sign to indicate “at least”. If hull is indented but not holed, use I.
If you don’t know the depth of penetration, but you are sure it is less
than 2 meters, use S. If you don’t know the depth of penetration, but
you are sure it is more than 3 meters, use L. If you have more details
on the damage, use the <damage> element, Section EZZ4] but fill this
field out anyway. Some queries depend on it. If the casualty includes
both a grounding and a collision, the damage described in the collision
element should only be the damage resulting from the collision.

angle If this ship is the hittee, the angle at which she was penetrated (0 to
180), 45 degrees means 45 degrees from her bow, 90 meaning she was
struct perpendicular to the centerline, 135 degrees means 45 degrees
from the stern.

bank This flag indicates whether bank suction is an important factor in
this collision. Coded as follows:

Y  Bank effect almost certainly an important factor
P Bank effect likely an important factor
M Bank effect possibly an important factor

pilot This flag indicates whether the process of picking up or disembarking
a pilot was an important factor in this collision. Coded in the same
manner as bank

action Free form description of ship’s response to situation.

The CDB regards an allision as simply a collision with a non-ship object
or maybe a vessel which we choose not to regard as a ship. Is contact with
a moored barge a collision or an allision? It depends on how much emphasis
we want to give to the barge. If it is a large, loaded petroleum barge which
blows up and a lot of people are killed, we probably want to treat it as a
ship. If it’s an empty derelict that has been sitting on a river bank for years,
we probably want to treat it as a non-ship.

The CDB can go either way. Either way the object collided with should
be represented by a <ship> element containing a <collision> sub-element.
If the object is treated as a non-ship, it must have an st="NV" field, and the
other ship specific fields can be missing or blank.
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A ship can be involved in more than one collision in the same casualty.
But there are some very important restrictions.

1. The CDB does not attempt to distribute deaths or spillage by <ship>
sub-element. Suppose you are interested in analysing deaths in col-
lisions by type of encounter. If the ship is involved in two collisions
in the same casualty with different types of encounters, to which en-
counter type do you assign the ship’s deaths? The rule is that the
deaths will be assigned to the collision that comes first in the <ship>
element. Therefore, you must put the collision that resulted in all or
almost all of the deaths first. If you can’t do that — if the deaths are
split between the collisions — then you should divide the casualty into
two or more casualties. The same thing is true of any other type of
sub-element whether it be multiple <attack>s, <grounding>s, etc.

2. More basically, applications cannot assign “cause” by sub-element. If a
<ship> element includes both a <collision> and <fire> sub-element,
there is no way of splitting the ship’s deaths between those “caused”
by the collision and those “caused’ by the fire[d This is consistent with
CTX’s view that collisions, fires, and the like are effects, not causes.
The real cause(s) of the deaths is whatever caused the casualty, which
is documented in the <event> sequence.

10 Obviously, it would be double counting to do both.
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2.4.7 Groundings

If the ship experiences a grounding, the <ship> element should have one
or more<grounding> sub-elements. Here’s a ship element with multiple

groundings.

<ship st="TC" 1imo="8906999" class="NV" name="sea empress"
ht="SM" dwt="147273" flag="LR" yob="1993" tnks="12" pob="Y"
ig="Y" grt=n n fate=" n status="L" Cg0="PC" sts="N"
ns="1"  dead=" -3" hurt=" -3" vol=" 84400000" mat="C">

<grounding date="19960215" tod="2007" nuc="N"
str="N" days="" spd="10"
acc="A" position="51.6700,-005.1666"
hop="3.7" lop="200" cur_spd="0.8" cur_dir="ESE"
squat="0.8" depth="17" chart="17" swell="">

<tide datum="" next_hi_tod="0342" next_hi="6"
at_hit="" next_lo_tod="2139" next_lo=""/>
</grounding>

<grounding date="19970217" tod="1805" nuc="Y"
str="Y" days="1" spd=""
acc="" position="51.6766,-005.1750"
hop="" lop="" cur_spd="" cur_dir=""
depth="15" chart="15" swell="">
<tide datum="" mnext_hi_tod="0530" next_hi="6"
at_hit="" next_lo_tod="2334" next_lo=""/>
</grounding>
<grounding date="19970218" tod="0840" nuc="Y"
str="Y" days="1" spd=""
acc="" position="51.6716,-005.1633"
hop="" lop="" cur_spd="" cur_dir=""
depth="18" chart="18" swell="">

<tide datum="" next_hi_tod="1755" next_hi="6"
at_hit="" next_lo_tod="1158" next_lo=""/>
</grounding>

<grounding date="19970219" tod="1815" nuc="Y"
str="Y" days="1" spd=""
acc="" position="51.6716,-005.1633"
hop="" lop="" cur_spd="" cur_dir=""
depth="11" chart="11" swell="">
<tide datum="" next_hi_tod="1839" next_hi="6"
at_hit="" next_lo_tod="0103" next_lo=""/>
</grounding>

<!-- damage, load, etc elements -—>
</ship>

The <grounding> fields are
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date The local date of the grounding in yyyymmdd format. This is required
only if the date of the grounding is different from the date in the
mandatory block.

tod The local time of the grounding in hhmm format. This is required only
if the time of the grounding is different from the tod in the mandatory
block.

str Y if the ship is stranded for more than a tidal cycle, N if not, or blank
if unknown.

days Length of stranding in days if known. Use 99 to mean longer than 99
days, or the ship was never refloated.

nuc Y implies Not Under Control at time of grounding due to loss of power
or steering. N means the ship had power and steering when she went
aground. This field has nothing to do with fault. The ship need not
be at fault if nuc is N (eg charted depth incorrect). The ship could be
at fault if nuc is Y. See IBRAER! for an example. Use B is the ship was
purposely beached.

pilot This flag indicates whether the process of picking up or disembarking
a pilot was an important factor in the grounding. Coded as follows.

Y (Dis)embarking pilot almost certainly an important factor
P (Dis)embarking pilot likely an important factor
M  (Dis)embarking pilot possibly an important factor

spd The ship’s speed over the ground on impact rounded to nearest knot.
Blank if not known.

acc Position accuracy grade coded in the same manner as in the mandatory
block. This is required only if the postion of the grounding is different
from the position in the mandatory block.

position Position coded in the same manner as in the mandatory block.
This is required only if the postion of the grounding is different from
the position in the mandatory block.

hop Highest point of penetration in meters above ship baseline. -1 means
none. Use a <damage> element to describe the damage in more detail.

See Section 2241

go to y if ship
never refloated

maybe we want
refloat date
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lop Length of penetration longitudinally in meters. -1 means none.
cur_spd Current speed in knots.

cur_dir Current direction, true. Can use nnn with leading zeros or compass
points up to three characters, e.g. SSE.

squat The increase in draft due to the ship’s speed in meters. Blank if not
known.

chart The charted depth where the ship grounded. This field can be either
a single number (assume flat bottom), two comma separated numbers
(depth forward and depth aft), or four comma separated numbers
(depth forward port, depth forward starboard, depth aft port, depth
aft starboard.) depth is measured parallel to the direction of gravity
and thus can be different from draft if there is trim or heel. For
channels and canals, this normally should be the controlling depth.

swell Swell height in meters, peak to trough. We are only interested in
waves long enough to generate sigificant ship motion.

depth The actual depth(s) where the ship grounded at datum, coded in the
same manner as chart. If this element is missing, processing software
will use the charted depth(s).

tide If the ship is stranded for any length of time, it is essential that the
key tidal data be recorded. Tide will often have a critical effect on the
amount of spillage. Not to mention the ability to refloat the ship. The
<tide> sub-element consists of the following fields.

datum A string explaining the datum for the following numbers. This
must match the depth datum.

impact The tide level relative to the datum at the time the ship went
aground.

next_lo_tod The local time of the next low tide in 24 hour format.
Next means next tide after the ship went aground.

next_lo The tide level relative to the datum at the next low tide.
next_hi_tod The local time of the next high tide in 24 hour format.
next_hi The tide level relative to the datum at the next high tide.
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In XML, the attributes of an element can be in any order. Processing
software cannot assume that just because the next hi stuff comes
before the next_lo, that the ship grounded on a rising tide. The code
must work it out from the time of grounding. But it makes it easier
for humans to read, if these attributes are in temporal order.

The damage described in a grounding element should only be the damage
resulting from that grounding.

A casualty may have more than one <grounding> element. This could
happen if the ship is re-floated and then goes aground again. If the casualty
involves more than one grounding, make sure that you put the correct time
and position in of the follow-on groundings.
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2.4.8 Insurance

As Samuel Plimsoll recognized, insurance has the perverse effect of allowing
owners to avoid the results of imprudent purchase and operation decisions,
or even benefit from them. In many casualties, the insured value of a ship
is well above the market value. In any event, you may use the <insurance>
sub-element to record a ship’s insured and market values. Here’s an example
from the [BRAER grounding.

<insurance hull_value="12.7" loh_value="6.3" mkt_value="4">
</insurance>

The <insurance> attributes are:

hull_value Hull and machinery value in millions of US dollars.

loh_value Loss of Hire value in millions of US dollars. Applications will
assume zero if not present.

mkt_value CTX’s estimate of the ship’s market value in millions of US
dollars

note Any free form text relating to this element.
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2.4.9 Loading Pattern

In order to do any sort of analysis of a ship’s flooding, spillage, and/or the
ship’s residual strength, we must know the ship’s loading pattern just prior
to damage. To record this vital data for a ship, use a <load> sub-element.
Here’s an example, once again from the [KXXON VALDEZ.

<load ref="" alt=" "

draft_fp="17.07" draft_ap="17.07" heel=" 0.0" sag=" "

cargo_wt="174391" ballast_wt=" 0" fuel_wt="1336"

note="jack guess to give 56 ft draft, even keel, min fuel to LA">
<!--<tank code="1C" ull=" " inn=" " vol=" " pct=" " sg=" " temp=" "/> -->

<tank code="1C " pct="83.24" sg="0.897" temp="35"/>

<tank code="2C " pct="83.24" sg="0.897" temp="35"/>

<tank code="3C " pct="83.24" sg="0.897" temp="35"/>

<tank code="4C " pct="83.24" sg="0.897" temp="35"/>

<tank code="5C " pct="83.24" sg="0.897" temp="35"/>

<tank code="1P " pct="83.24" sg="0.897" temp="35"/>

<tank code="1S " pct="83.24" sg="0.897" temp="35"/>

<tank code="3P " pct="83.24" sg="0.897" temp="35"/>

<tank code="3S " pct="83.24" sg="0.897" temp="35"/>

<tank code="5P " pct="83.24" sg="0.897" temp="35"/>

<tank code="SLOP_P " pct="64.97" sg="0.897" temp="35"/>

<tank code="SLOP_S " pct="64.97" sg="0.897" temp="35"/>

<tank code="FO_P_A " pct="15.00" sg="0.980"/>

<tank code="FO_P_F " pct="15.00" sg="0.980"/>

<tank code="FO_P_A " pct="15.00" sg="0.980"/>

<tank code="FO_P_F " pct="15.00" sg="0.980"/>

<spike name="FIXED " wt="300.0" xs=" 45.000" ys=" 0.000" zs=" 20.0"/>

</load>

The <load_pattern> attributes are:

ref Freeform description of the source for the data.

alt Alternate hold loading flag. This field applies only to dry bulk cargos.

Y Ship was alternate hold loaded
y  Ship was nearly alternate hold loaded If you dont know, this
N Ship was not alternate hold loaded

attribute should be missing.

draft_fp Pre-damage draft at the Forward Perpendicular in meters.
draft_ap Pre-damage draft at the Aft Perpendicular in meters.

heel Pre-damage heel in degrees. Heel to starboard is positive.
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sag Pre-damage sag in m. Negative is hog. backwards
from JTP?
cargo_wt Cargo deadweight at time of casualty in metric tons.

ballast_wt Ballast at time of casualty in tons.
fuel_wt Fuel on board at time of casualty in tons.

note Any commentary on the data.

If you only know one draft, put it in draft_fp and leave draft_ap blank.
Processing software will assume this is the maximum draft. Draft is mea-
sured in ship coordinates, that is, perpendicular to the flat bottom. Draft
may be different from depth, which is measured in earth coordinates, that
is, in the same direction as gravity.

The <load> element should contain one <tank> sub-element for each
non-empty tank. Analysis programs will assume that any tank or compart-
ment not listed was empty just prior to the casualty The attributes of
this element are:

code The name by which the tank is known in the ship’s capacity plan.
Must match the name of this compartment in the <damage> element.

pct The volume of the liquid in the tank as a percentage of the 100% full vol-
ume. Alternatively, you may specify ullage (ull="xx.xxx") in meters,
or innage in meters (inn="xx.xxx") or absolute volume in cubic me-
ters (vol="xxxxx.x”), or weight in metric tons(wt="xxxxx.x”). You
must specify exactly one of these attribute for each non-empty tank.

sg The specific gravity of the liquid in the tank. If there is no temp at-
tribute, this must be the density at the tank temperature. If there is
a temp attribute, this must be density at standard temp (15C), and
analysis programs will use temp to correct the density. Alternatively,
you may specify API (api="xx.xx”) in which case you must specify
temperature. Either sg or api is required.

temp Tank temperature in degrees Celsius. If this attribute is given, pro-
cessing software will attempt to convert the standard density/API to
ambient density using this temperature.

1 Except if there are no <tank> elements at all. In this case, analysis programs should
assume, we don’t know anything about the ship’s loading pattern, other than the drafts
and heel.
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The <load> element may also contain one or more <spike> sub-elements.
<spike>’s are used to represent loads that count against deadweight, but
are regard to be fixed in space. This may include stores, consumables, crew,
and sometimes very small tanks.

The attributes of this element are:

name Any reasonable name for the load, eg “STORES”.
wt The weight of the load in metric tons.
xs The longitudinal center of gravity of the load, forward of the AP.

ys The transverse center of gravity of the load, off the centerline. Port is
positive; starboard negative.

zs The vertical center of gravity of the load, above the ship’s baseline.

These <spike>s must not include any portion of the ship’s lightweight.
The <load> element might seem like a lot of data. But if the ship
survives, it is usually easy to collect. All tankers and bulk carriers carefully
document their loading patterns. Collection of this data simply requires a
copy of the most recent loading pattern.
Each <ship> element can have at most one <load> sub-element.



CHAPTER 2. THE CTX_CORE.XML FILE 7

2.4.10 Sample

Just to make things concrete, here is the complete <casualty> element for
the [EXXON _VALDEZ spill.

<casualty
1d="19890324_001" date="19890324" edu="8" site="Prince William Sound "
locale="R" tod="0009" acc="B" 1lat=" 60.850" long="-146.867"
coastal="US" area="VzZ" weather=" 3" vis=" 3"
note="master not on bridge, nav error, stranded leaving Valdez ">

<event ec="GY" cause="S" sure="5" date="19890323" tod="2353"
note="Master leaves nav to tired mate to work around ice"/>
<event ec="NA" cause="P" sure="5" gps="Y" tod="0001"
note="Mate starts stbd turn too late"/>
<event ec="WS" ds="Y" db="M" tod="0009"
note="Hit Bligh reef 2 hrs before high tide at 11-12 kts"/>
<event ec="HL"
note="160m long damage, 8 of 11 cargo tanks holed, 41000 m3 spill"/>
<event ec="DL" date="19890325" tod="0736"
note="lightering to Exxon Baton Rouge begins"/>
<event ec="DL" date="19890330" tod="1518"
note="lightering to Exxon San Franciso begins"/>
<event ec="DL" date="19890402" tod="2200"
note="lightering to Exxon Baytown begins"/>
<event ec="DR" date="19890405" tod=" "

note=""/>
<ship st="TC" imo="8414520" class="AB" name="exxon valdez"
ht="SM" dwt="214853" flag="US" yob="1986" tnks="11" pob="N"
ig="Y" grt=" " fate=" " status="L" cgo="PC" sts="N"
ns="1"  dead=" -3" hurt=" -2" vol=" 41000000" mat="C">
<human crew_size="20" crew_off="US" crew_rate="US"
tired="Y" drugs="P" crew_small="Y"
note="crew too small, captain not on bridge, possibly impaired">
</human>
<grounding nuc="N" str="Y" days="12" spd="12"
hop="4.6" lop="160.0" cur_spd="" cur_dir=""

depth="15.0" chart="" swell="0">
<tide datum="MLLW" next_hi_tod="0155" next_hi="+3.81"
at_hit="+2.99" next_lo_tod="0811" next_lo=""/>
</grounding>
<damage ref="ntsb91l, fig 8" steel_wt="3500"
note="ntsb height numbers look optimistic">
<tank code="1C" size="" perim=""
note="ntsb way low in this tank, damage extended past cl">
<hi xs="236.1" ys="-12.1" zs="1.0"/>
<lo xs="274.5" ys="0.0" zs="0.0"/>
</tank>
<tank code="2C" size="" perim="">
<hi xs="186.5" ys="-12.1" zs="1.0"/>
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<lo xs="236.1" ys="0.0" zs="0.0"/>
</tank>
<tank code="3C" size="" perim="">
<hi xs="132.4" ys="-12.1" zs="3.0"/>
<lo xs="186.5" ys="0.0" zs="0.0"/>
</tank>
<tank code="18" size="" perim="">
<hi xs="236.1" ys="-24.5" zs="3.3"/>
<lo xs="274.5" ys="-12.1" zs="0.0"/>
</tank>
<tank code="2S" size="" perim="">
<hi xs="186.5" ys="-25.3" zs="4.6"/>
<lo xs="236.1" ys="-12.1" zs="0.0"/>
</tank>
<tank code="3S" size="" perim="">
<hi xs="132.4" ys="-25.3" zs="3.0"/>
<lo xs="186.5" ys="-12.1" zs="0.0"/>
</tank>
<tank code="4C" size="" perim="">
<hi xs="103.0" ys="-12.1" zs="1.0"/>
<lo xs="132.4" ys="0.0" zs="0.0"/>
</tank>
<tank code="4S" size="" perim="">
<hi xs="103.0" ys="-15.0" zs="1.0"/>
<lo xs="132.4" ys="-12.1" zs="0.0"/>
</tank>
<tank code="5C" size="" perim="">
<hi xs="69.2" ys="-12.1" zs="0.2"/>
<lo xs="103.0" ys="0.0" zs="0.0"/>
</tank>
<tank code="58" size="" perim="">
<hi xs="69.2" ys="-25.3" zs="1.2"/>
<lo xs="103.0" ys="-12.1" zs="0.0"/>
</tank>
<tank code="FP" size="" perim=""
note="jack guess, nstb said nothing about FP, but it was a mess">
<hi xs="274.6" ys="-15.0" zs="3.0"/>
<lo xs="292.0" ys="0.0" zs="0.0"/>
</tank>
</damage>
<load draft_fp="17.07" draft_ap="17.07" heel="0.0"
cargo_wt="174391" ballast_wt="0"  fuel_wt="1336"
note="djwl guess to give 56 ft draft, even keel, min fuel to LA">

<tank code="1C" pct="83.24" sg="0.897" temp="35"/>
<tank code="2C" pct="83.24" sg="0.897" temp="35"/>
<tank code="3C" pct="83.24" sg="0.897" temp="35"/>
<tank code="4C" pct="83.24" sg="0.897" temp="35"/>
<tank code="5C" pct="83.24" sg="0.897" temp="35"/>

<tank code="1P" pct="83.24" sg="0.897" temp="35"/>
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<tank code="18" pct="83.24" sg="0.897" temp="35"/>
<tank code="3P" pct="83.24" sg="0.897" temp="35"/>
<tank code="3S" pct="83.24" sg="0.897" temp="35"/>
<tank code="5P" pct="83.24" sg="0.897" temp="35"/>

<tank code="SLOP_P" pct="64.97" sg="0.897" temp="35"/>
<tank code="SLOP_S" pct="64.97" sg="0.897" temp="35"/>
<tank code="FO_P_A" pct="15.00" sg="0.980"/>
<tank code="FO_P_F" pct="15.00" sg="0.980"/>
<tank code="FO_P_A" pct="15.00" sg="0.980"/>
<tank code="FO_P_F" pct="15.00" sg="0.980"/>
</load>
</ship>
</casualty>

This is about as detailed a casualty description as you are likely to see.
Most of the casualties in the database include far less data. But when we
have reasonably complete casualty data such as this, combined with de-
tailed data on the ship, all sorts of analyses are possible, including flooding,
spillage, and residual strength.

For our purposes, white space between elements and attributes is not
significant. The order of the attributes within any element tag is insignifi-
cant. Therefore, using white space, we can arrange the elements as we wish
as long as we maintain the structure of the document (the element nesting).
The above arrangement including the indenting was chosen to facilitate hu-
man browsing and make this manual easy to print. In fact, with very few
exceptions, such as the event sequence, even the order of the elements at
the same nesting level has no significance. For example, the <tank>
elements can be in any order you desire[

It is interesting that even with this level of detail, we have no data on the
area of the holes in the Exxon Valdez hull. And none is needed. In this case,
as it is in most major strandings, the damage is so extensive that the tanks
will reach equilibrium within one tidal cycle. Since nothing was done in that
time, the area of the openings is irrelevent. Even if Hazelwood and his crew
had jammed the P/V valves shut on the damaged tanks at high tide, which
would have prevented up to two-thirds of the spillage by pulling a vacuum in
top of the tanks (see Devanney, CTX Mate a Combined Loading Instrument
and Spill Reduction Package), the area would still not have been important.
When the damage is extensive and low, the only thing that is important
from a spillage point of view is the highest point of damage in each tank.

12 Even the order of the <casualty> elements is insignificant. CTX normally keeps the
casualties sorted by casualty ID (basically date). But this is just a convenience to make
it easy to avoid duplicating casualties.
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The area becomes increasingly important the smaller the damage. But
even then you still need the location of the damage in order to do any
flooding/spillage calculations at all.

Finally, this casaulty demonstrates some of the problems in assigning
Primary cause. It is easy to argue that the Captain’s error was more egre-
gious than the Mate’s mistake. And in fact CTX could easily have gone the
other way. The basic point here is that intelligent applications should not
make much of the difference between Primary and Secondary, but treat all
such causes on pretty much the same basis.



Chapter 3

The Precis Files

3.1 The <precis> Element

Fach casualty in the Core table must have a Precis file containing text
descriptions of the event and/or links to such descriptions elsewhere on the
Internet. Each Precis file is an XML fragment whose name is the casualty
ID, yyyymmdd_nnn. An example is shown at the end of this section. These
files are all in the directory precisE The connection between each record
in the Core Table, and its Precis file is by this file name.

Unlike ctx_core.xml the Precis files may and usually do contain mixed
content. The Precis files are at best semi-structured. They are not re-
ally designed for machine based search and extraction. That is the job of
ctx_core.xml. However, by following the conventions below, it is possible
to do some pretty interesting full text searches.

The outer element of each Precis file is <precis>. This element has three
attributes:

id This attribute is the Precis file’s name; for example, 19890324 _001 for the
Precis file for the Exxon Valdez spill. This field allows the Precis file to
be included in other documents without losing its identity. Required.

ship A comma separated list of normalized ship names involved in the ca-
sualty. See Section B4l for the normalization rules. This field allows a
group of Precis files to be searched by ship name.

imo A comma separated list of IMO numbers of the ships involved in the
casualty. This field allows a group of Precis files to be searched by
IMO number.

! The location of precis is up to each site. At CTX sites, it is /ctx/job/cdb/.

81

do you want
a last modified
field, author?
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not_in_core Sometimes CTX keeps data on a casualty in a Precis file, but
that casualty is not represented by a <casualty> element in ctx_core.xml.
There are a number of possible reasons for this. Usually, these are in-
teresting or important casualties which do not qualify for ctx_core.xml
under the current database rules, but might in the future. The coding
of this attribute is:

Bulk carrier

Non-petroleum, non-ethanol cargo (eg palm oil)
Being demolished or on way to demolition

In process, still gathering data on casualty

In repair yard

Tanker too small

Other type of ship (non-tanker, non-bulker)
War casualty.

Any other reason not in core

K=EHnNIT0o0Qw

This attribute is required if the casualty is not in ctx_core.xml If the
casualty is in ctx_core.xml, it must not be present. This field allows
programming which checks that every Precis file has a <casualty>
element and vice versa to ignore those Precis files which have inten-
tionally been left out.

3.2 The <entry> Element

Each <precis> element is made up of a number of <entry> elements, one
<entry> for each source cited or abstracted. <entry> elements have two
required attributes:

source The name of the source can either be given directly or by refer-
ence to the sources table, /ctx/job/cdb/sources.xml. If the value
of the source attribute is all caps, eg ACOPS2000, then this a key to
a <reference> in the sources file. See Chapter Bl it is a standalone
source name. There are two special values of the source attribute.

CTX CTX means this <entry> contains C'TX’s own description of the
casualty, and/or CTX opinion, speculation, and critique of other
sources.

LINK LINK means refer to the URL in the link attribute for this
<entry>.

type The type of <entry> is coded as follows.
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C A direct copy from the source, nothing left out.

A An abridgement; CTX extracted from the source document,
but did not change the wording

Digest, CTX made its own summary of the source document
Nothing here, must go to the source using link. See below.

)

In addition, <entry> elements may have the following optional attributes:

volume Spill volume according to the entry’s source. May be Y meaning
yes there was a spill but no volume given in source; N source explicitly
says no spill, or a number followed by MMG, KG, G, T, KL, L, B,
LT (million gallons, thousand gallons, gallons, metric tons, kiloliters
(m3), liters, barrels, long tons). In the event, that a source has multiple
volume estimates, use a comma separated list. Every volume number
must be followed by a units indicator.

dead Number killed or missing per source. This also can be a comma
separated list. Do not include attackers.

hurt Number seriously injured per source. This also can be a comma sep-
arated list.

mat Spill liquid. This is free form, using the source’s description of the
material.

site Location of spill. This is free form, using the source’s description of
the location.

tod Time of day when casualty occured, ccording to source Use hhmm local
if source provides a numerical time of casualty. Otherwise freeform
starting with an alphabetic character.

weather Source’s description of the weather, if available.
vis Source’s description of the visibility, if available.

pos Source’s latitude and longitude of casualty if available. Format is
nn.mmA nn.mmB where nn is degrees, mm is minutes, A is either N or
S, B is either E or W. If you have seconds, use nn.mm.ssA nn.mm.ssB.
Degrees can be 1, 2, or 3 digits, but minutes and seconds are always
two digits, with a leading zero if needed.

link URL of the source document if one exists. In the web site interface to
the database, this attribute is coded as a hyperlink. Clicking on this
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field, should take you to the entry’s source. The URL must include
the protocol, that is start with http:// or equivalent.

To allow some control over formatting, the text content of each <entry>
element may contain XHTML tags which should be passed thru to the final
HTML document. This also allows the text to contain links to other docu-
ments or images via <a> or <img> tags. See Chapter Hl for the handling of
CTX’s own collection of casualty photos and drawings. Use <cite> tags for
documents which do not have URLs. Please note: the XML rules must be
followed, as well as HTML. Elements must all be properly nested, and the
reserved XML characters escaped.

In addition, to all the normal XHTML tags, an <entry> may contain
one or more <ctx_comment> elements which is CTX commentary on the
source text, which should be passed thru to the final displayed document.
In general, try to avoid interpolating CTX commentary into a non-CTX
<entry> element. It is almost always much better to use the CTX <entry>
to critique a source. Use a <ctx_comment> only when the source is clearly
misleading or needs explaining.

Finally an <entry> may contain one or more <ctx_image> elements
referencing a photo or drawing in CTX’s own collection of casualty pictures.
This element has only one attribute name which is file name of the picture in
the casualty’s photo folder. See Chapter @l The <ctx_image> name should
contain only the file name, not the path to the file. This allows the location
of these pictures to be site dependent. In fact, site software could direct this
link to some other site, avoiding the need to store the picture files at every
site.

Why not xlink?

Autogenate
part  of
attribute?

Sre
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<precis key="19721219_001" ship="Sea Star, Horta Barbossa'">
<entry source="SIS83" type="D" volume="" dead="12" link="">
<p>
Sea Star (hitee) collided with Horta Barbosa (hitter). Barbosa was in ballast,
good weather, fire, sank, lat 25.4N, long 58.12E, sank on 24th, 12 killed
</p>
</entry>
<entry source="CAHILL_G" type="D" volume="" dead="11" link="">
<p>
On the night of December 19, 1972, the Sea Star and the Horta Barbossa were proceeding
on nearly complementary courses in the Gulf of Oman. The visibility was excellent
with a light NE wind. The Sea Star was loaded on a course of 142 at about 16 knots.
The Horta Barbossa was in ballast on a course of 322 also at about 16 knots.
</p><p>
The Sea Star detected the Barbossa at 14 miles and altered slightly to stbd to 145.
The Barbossa detected the Sea Star at 16 miles, determined that she would easily pass stbd to stbd.
Indeed their courses were sufficiently displaced so that, if both had maintained course and speed,
they would have passed starboard to starboard with a Closest Point of Approach of about one mile.
The Sea Star apparently regarded this separation as insufficient and,
at a range of about four miles, went starboard to effect a port to port passing.
The Horta Barbossa maintained course and struck the Sea Star almost
at right angles just forward of the bridge. She exploded and sank, killing 11 of her crew.
</p>
</entry>
<entry source="HOOKE" type="A" volume="" dead="12" link="">
<p>
The 120,300 dwt South Korean motor tanker Sea Star was on a voyage
from Ras Tanura to Rio de Janeiro loaded with crude oil, when she was in a collision
with the Brazilian motor tanker Horta Barbossa in the Gulf of Oman
in approximately 25.18N, long 57.334E just before dawn on December 19, 1972.
A massive fire broke out on the Sea Star on which 12 crew members died.
</p><p>
. the Sea Star, still blazing furiously, drifted, listing heavily to port.
After several huge explosions, oil spillage was noted through the 40 ft collision hole
in her side, leaving the sea on fire and the tanker blazing end to end.
She continued to drift, partially submerged, until finally sinking after another massive explosion .
</p>

</entry>

<entry source="CTX" type="D" volume="115000T" mat="C" dead="12" link="">
<p>

CEDRE lists this spill at 115,000 toms.

<p></p>

This is a classic case of the dance of death.

Two ships on complementary courses, displaced to starboard.

One ship opts for port to port, the other ship decides to pass starboard to starboard.
Neither ship talks to the other, which is the only solution in this situation.

</p>

</entry>

</precis>
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Photos and Drawings

4.1 The pics directory

The photos, plans, charts and drawings that CTX has collected relating
to the CDB casualties are filed in a pics directory which must be in the
same directory as the precis directory. Each casualty for which we have
such pictures is represented by a sub-directory in pics. This sub-directory’s
name is the casualty ID, yyyymmdd_nnn. It is called the casualty’s photo
folder.

Each such folder will contain a number of image files and a pics.xml
file. The image files can be named anyway you like but the extensions (. jpg,
.svg, etc) must match the file’s format.

The pics.xml file contains catalogue data on the images in this folder.
Here’s a sample

<pics id="20021113_001">

<pic name="prestige_sinking.jpg"
title="Helo view of Prestige sinking"
ships="prestige" imos="7372141"
date=" n
type="photo"
ack="ABS 2003 report"
source="Technical Analyses Related to the Prestige Casualty on 13 Nov 2002"
link=ll "
Size=ll "
note=""/>

</pic>

. more pic elements ....

</pics>
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The outer <pics> has only one attribute, the casualty ID. <pics> must
contain one <pic> element for each image file in the folder. The attributes
of this element are:

name The name of the image file to which this <pic> refers.

title This field will be displayed in photo lists, etc. Should give the user
a pretty good idea of what the image shows. Free form but anything
more than 40 characters may be truncated.

ships Comma separated list of normalized ship names in this image. This
field allows our images to be searched by ship name.

imos Comma separated list of IMO numbers of the ships in this image.
This field allows our images to be searched by IMO number.

date Date photo was taken in yyyymmdd format. For drawings, use the
last revision date if known.

type One of photo, chart, or plan. Use plan for all drawings other than
geographical sketches.

ack Short string describing source. Anything more than 30 characters may
be truncated. This will be displayed where ever an acknowledgement
is appropriate. Use ANON only for sources whose confidentiality CTX
has guaranteed.

source Description of source, ideally complete enough to allow user to lo-
cate the source.

size The size of the image file in kilobytes.

note Freeform commentary on the image. But this field should not attempt
to draw lessons from the image or make inferences about cause. Keep
this comment simply descriptive.

The <pic> element may contain text content which may be anything you
want to say about this image. This text can contain background information
on the image, the photographer, camera, film, etc; but should not describe
the casualty. That is the job of the precis file.

The order of the <pic> elements should be the order in which the im-
ages should be displayed in a slide show, But there is no guarantee that a
particular application will respect this order.



Chapter 5

Documenting sources

5.1 The sources.xml File

The Precis files are supported by sources.xml which is a bibliography for
the database. The root element of sources.xml is <references>. This
element has two required attributes:

update The GMT time the file was last modified in ISO8601 (short) format.
author The user ID of the person responsible for the last modification.

The <references> element contains a number of <reference> elements,
one for each source catalogued. Here are two sample <reference> elements.

<reference
key="DOLPHIN"
author= "Dolphin Maritime"
title=""
date=""
link ="dolphin-maritime.com/9.html">
<p>
Up to date and fairly comprehensive list of all vessel casualties,
which involve the vessel signing a Lloyds Open Form or equivalent.
Good place to find lots of engine failures.
This is the most comprehensive site I have found so far,
but tries to get report out very quickly,
rarely has an details, cause info.
nicely organized into one page per casualty.
</p>
</reference>
<reference
key="ACOPS2003"
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author= "Advisory Committee on Protection of the Sea"
title= "Annual Survey of Reported Discharges Attributed to
Vessels and Offshore 0il and Gas Installations
Operating in the United Kingdom Pollution Control Zone, 2003"
"'200403"
"www.mcga.gov.uk/cdmca/acops_final_report_2003.pdf">

date
link
<p>
ACOPS annually produces a detailed report on discharges into UK waters,
It will typically have several hundred spills, mostly quite small.
In a normal year, only a handful of these spills will be from tankers.
There is often some info on initial cause.
The data is not in a format that is easily machine readable.
Nor does it include the ship’s IMO number.
</p>
</reference>

Each <reference> element contains the following attributes.

key The code by which the source is known in the Precis files. This field is
required and must be unique. It should be in all caps, and is usually
an abbreviation of a author or entity, combined with a year if required.

author The entity responsible for generating the report. This need not be
a person. Often it is an organization. Required.

title Source title. Not required.

date Publication date. May be a year (YYYY), a year and a month
(YYYYMM), of a full date (YYYYMMDD). For annual casualty re-

ports this will normally not be the year covered. Not required.

link URL of the source if available. Not required. Currently, only the 1ink bad design
in the <entry> element is actually used.

The content of each <reference> is a free form description of the source
or document. To control formating, this description may contain XHTML
tags.



Chapter 6

The Ship Files

6.1 Permanent Ship Data

ctx_core.xml and the Precis files record very little permanent ship data
other than the IMO number. Ideally, ctx_core.xml would contain no
permanent ship data, referring to a ship data base for all such data. Unfor-
tunately, no reasonably complete, non-proprietary ship data base yet exists.
Until such a data base is available, we will include a few overall ship pa-
rameters in the casualty data to allow simplistic analyses by ship type, size
and age. The idea is that the IMO number will be used to access a vessel
database containing the relevent ship data. The CTX casualty data can be
used in conjunction with any ship data base that includes the ship’s IMO
numbers, which means practically all of them. In particular, major ship
particulars can almost always be obtained from the Miramar Ship Index, by
entering the ship’s IMO number.

However, in order to do real casualty analysis, we often need ship data
that is not recorded in any of the standard data bases. In particular, we
need non-standard information on hull form, compartmentation, machinery
redundancy, and maneuverabilityﬂ Hopefully this will change. But until
this happens CTX must maintain its own tanker and bulk carrier data base.

Each tanker and bulk carrier for which CTX has ship data has its own
directory in the CTX tanker data base (TDB). The name of that directory
is the ship’s IMO number. This ship folder contains all the information

! Responders should be aware of this and gather as much data on the ship as they can
in investigating a casualty. At a minimum, we need the hull offsets, the tank capacity
plan, and the lightweight curve. If possible, obtain a copy of the General Arrangement,
the Midship Section, and the Trim and Stability booklet.
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that CTX has on this tanker in a set of XML files, known as the Ship
Data Files or SDF. Fully filled out these files represent an immense amount
of information on the ship. See The CTX Ship Data Files Manual for a
description of these files. This information is designed to be the single
source for any application that needs data on this ship. This means that
the SDF could have far more data than normally needed in casualty analysis.
For obvious example, the ship’s speed-fuel curve is required for all sorts of
purposes, including chartering calculations. But it is almost never needed
in casualty analysis. Of course in many cases we have little or no info on a
particular ship, in which case most if not all of the SDF files for that ship
will be missing.

Unfortunately, at this point in time, CTX is not able to make all the
SDF files downloadable since some of them still contain proprietary data.
You can access individual ship data we have for any ship in the TDB via the
web interface. And we may be able to send you the SDF files on a particular
ship. Send an email to tdb@c4tx.org to find out.

6.2 Ship History

The CTX CDB does not record ownership nor management at the time of
casualty. Ship owners are masters at concealing their identity Nor do we
attempt to identify the ship management. Tracking down this data for all
our casualties is a task far beyond the capability of the CTX. Fortunately,
for recent casualties, — about 1999 on — this information is often available
in the Equasis database, www.equasis.org. The Equasis database is keyed by
IMO number. Once you have a ship’s IMO number, we suggest you search
Equasis on this number. In many cases, Equasis has a fairly complete history
of the ship.

Unfortunately, currently there is no way of automating the joining of the
CTX and Equasis data.


http://www.equasis.org

Appendix A

Download

The core database can be downloaded as a compressed tar file from
www.cdtx.org/ctx/job/cdb/prod/ctx_cdb.tar.gz.

CTX uses a simple versioning system. The standard location for the
Casualty Database is /ctx/job/cdb. In this directory, there is

1. a sub-directory for the precis files called precis,

2. a sub-directory for the image files called pics,

3. a sub-directory for the ship data files called sdb,
4. and a subdirectory for each version called m.n where m.n is the version
number.

It is the version sub-directory that is included in the download file[] This
directory contains both the core database for the version and CTX’s code
for accessing that version. Until CTX resolves possible legal problems, it is
not possible to download the precis files or the CTX ship database directly.
These must be accessed via the web interface.

When you untar the download file, you will be presented with a number
of sub-foldersf The casualty data is in the xml subdir. The core data file
is xml/ ctx_core.xmlH The xml subdir also contains a sub-directory called
labels. The labels directory contains a number of files which provide

1 OTX follows the practice of always putting a symlink called prod in
ctx/job/cdb so that the current production version of the database can always be
referred to as ctx/job/cdb/prod. Simlarly, ctx/job/cdb/search.html redirects to
ctx/job/cdb/prod/search.html. If there is a development version on the web site, it
will be linked to ctx/job/cdb/dev.

2 On Unix systems, this can be done by issuing tar xvzf ctx_cdb.tar.gz

3 Be sure and check the update field at the top of the ctx_core.xml file to see how
old this version is. The CTX does not guarantee that the tarball is as up-to-date as the
web-site version. If you need a more up-to-date version, email cdb@c4tx.org.
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explanatory descriptions or labels for each of the coded fields in the database.
See Section [D for how to incorporate these labels in your analyses.
The other version sub-dirs are:

xsl The web site XSL code for the CDB. The CDB main page is in the file
search.html.

php The web site PHP5 code. The xsl and php dirs should allow you to set
up your own database server. The reference server is Apache2 with
mod-xslt and mod-php5 installed.

scripts A number of scripts for analysing the data base. You may want to
use these as templates for your own analyses. See Section

MAN The version Manual. The mark-up language is latex, but the direc-
tory should include the manual in PDF format.



Appendix B

The labels Files

Each CDB distribution includes a 1abels sub-folder. This folder contains a
number of simple files which convert the short-hand codes in ctx_core.xml
to a longer, more explanatory description, called a Label. There is one such
file for each field that allows/requires such a translation. The name of each
of these files is zzzzr .xml where zzzzz is the attribute name. For example,
here is labels/enc.xml.

<labels field="enc" label="Encounter Type">
<labe key="V" label="Over Taking"/>
<labe key="B" label="Crossing, own ship burdened"/>
<labe key="C" label="Crossing, other ship burdened"/>
<labe key="H" label="Confirmed Head on or near Head on"/>
<labe key="h" label="Probable head on or near head on"/>
<labe key="c" label="Probable crossing"/>
<labe key="A" label="Own ship anchored/moored"/>
<labe key="a" label="Other ship anchored/moored"/>
<labe key="S" label="STS mooring/unmooring"/>
<labe key="L" label="Allision"
note="Use for ’collisions’ with non-vessels"/>
<labe key=" " label="Cant say encounter type"/>
</labels>

All the labels files have the same simple structure. Theres is a single
enclosing XML element <labels> containing a number of <labe> elements,
one for each legal value of the field. The <labels> element has two required
attributes:

field the name of the field in the database,

label a longer name for the field which can be used as a label in displaying
the contents of the field.
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FEach <labe> element has two required attributes:
key the value coded
label the description for that code.

Using tables such as that shown above, it is easy to convert the cryptic
enc="h" to the more informative:

Encounter type: Probable head on or near head on

The <label> element can also have a note field which may contain
additional information or coding instructions. This field is aimed at the
data entry coder.

The <labe> elements for the event codes in labels/ec.xml, must have
an additional attribute called causal. This field must be either Y or N. If
causal is Y, the event may be causal. Otherwise, it can only be a pure
consequence. This field is used by CDB data checking programs, which
make sure that the data coding follows the rules of this manual.

You do not need the labels files to access the core file. But by properly
employing them, you can write analysis programs or scripts which don’t have
to be changed, even if the CTX changes the database coding. See Section
for one way to do this. If CTX changes the database coding, it will also
change the labels files appropriately.



Appendix C

Stylesheets (to be written)

There are two basic approaches to analysing XML databases.

stylesheets In this approach, special purpose tools designed just for XML
are used. The two most important are XSLT, a language for trans-
forming XML to some other form, and XQuery the XML counterpart
to SQL.

scripting In this approach, a general purpose programming language is
used. The XML database is converted to a data structure easily un-
derstood by the language, at which point the full power of the language
is available. The desired analysis is carried out via normal program-
ming techniques. See Section [Dl for some examples.

In this section, we demonstrate how to use the first approach to convert
portions of the CDB to HTML for display in a browser.
(To be written.)
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Scripting the CDB

In this section, we demonstrate how to use the scripting approach to analyse
the CTX CDB using the Perl language. All these scripts are actual work-
ing code pulled in from this version’s scripts/sample folder. If you have
downloaded the database and have Perl installed, you should be able to go
to scripts/sample and run these scripts.

We start out with a very simple script, Figure [0l which sorts the
casualties by hotspot (area) printing out the casualty date, ships involved,
and deaths by ship.

This job takes about 20 lines of code. The most important line is the
one that starts with $cdb = XMLin. This line does all the work of parsing
the core file and generating an array of casualties. It’s a lot of work and
XMLin is slow, so be prepared to wait for 5 or more seconds.

The second important line starts with foreach $cas. This line loops
thru the array of casualties. Within this loop, any of the casualty’s common
(top level) fields can be referenced by $cas->{zzzxr} where xrzz is the desired
attribute. In this case, we throw in a sort on the area field, and the job is
just about done.

We want to show the ship name(s) and the number killed; but that is one
level down in each ship’s <ship> element. The inner foreach $ship loops
over the casualty’s <ship> elements[] Within that loop $ship->{yyyy}
references the ship element’s fields. We grab what we want and are done. It
can’t get much easier than this. Just treat the $cdb line and the last part
of foreach lines as inscrutable boilerplate.

! This code only works if the casualty’s <ship> elements are in an array, even if there
is only one of them, the normal situation. The ForceArray parameter in the call to XMLin
assures that this is the case.
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#!/usr/bin/perl

#sorthotspot.pl

# print out casualties sorted alphabetically by hotspot
#

use XML::Simple;

$cdb_file = "../../xml/ctx_core.xml"; # default location of core file
$cdb_file = shift Q@ARGV if QARGV; # allow user to set core file

#

# parse database and put casualties in a big array

#

$cdb = XMLin($cdb_file,
NormalizeSpace => 2,
ForceArray => [ship],

always trim white space

put all ship elements in a array
even if there is only one ship
never fold arrays into hash
ignore empty elements

KeyAttr => [],
SuppressEmpty => "");

H OB OH

#
# loop thru array of casualties, sorting by hotspot
# and picking out ship names, IMO number, and dead
#
$total_known_dead = 0;
$number_cas = 0;
foreach $cas (sort {$a->{area} cmp $b->{area}l} (@{$cdb->{casualty}})) {
$number_cas++;
printf (STDOUT "area=%2s date=%8s", $cas->{area}, $cas->{datel});
$cas_dead = 0;
foreach $ship (@{$cas->{ship}}) { # loop over casualty’s ship elements
printf (STDOUT " ship=J,-22s imo=),7s", $ship->{name}, $ship->{imol});
$cas_dead += $ship->{dead} if ($ship->{dead} > 0);
}
printf (STDOUT " known_dead=%4d\n", $cas_dead);
$total_known_dead += $cas_dead;
}
print (STDOUT "\nCasualties=$number_cas Total Known Dead=$total_known_dead\n");

Figure D.1: Sort by Hotspot
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Notice how all the database names are already supplied to us. Notice also
the database can change pretty drastically without affecting this code. As
long as the basic structure — one or more <ship> elements inside a bunch
of <casualty> elements — doesn’t change, and the names of the variables
we are interested in doesn’t change, changes elsewhere to the database (new
elements, new fields, etc) can occur without affecting this script.

Basically, all Perl scripting analyses go the same route. Use XMLin
to put the casualties into an array, and then loop thru that array, doing
whatever you need to do. Most higher level languages have similar tools for
parsing the XML and putting the data into an easily accessable structure.

Figure is a slightly more interesting script that sorts the casualties
by known dead. This codes uses two passes through the casualty arrayE
In the first pass, we compute the number of known dead for each casualty,
and attach that number to the casualty node in the variable $cas->{dead}.
In the second pass, we can sort on this variable, just as it were part of the
original database.

If the work involves data in sub-sub-elements such as <collision>, <fire>
or <damage>, very little extra effort is required. Figure produces a list
of collision depths of penetration for those ships and collisions for which we
have depth of penetration.

The pattern is pretty obvious. Simply work your way down the element
nesting until you get to the field you are interested in. The dop we are
interested in is in a <collision> element, which is in a <ship> element,
which is in a <casualty> element.

Possibly multiple sub-sub-sub-elements such as <component> in the
<machinery> element and<tank> in the <damage> and <load> elements
are handled in the same manner. Figure [DL4] prints out a list of all the
damaged compartments in the CDB.

XMLin puts the <tank> elements for each <damage> element into an
array. So we need an innermost loop to traverse this array and pick out the
individual compartments. The tanks will print out in a weird order, so you
may want to sort by tank code (see the first script) in the innermost loop.

That’s all there is to it. With these few lines, you can access any piece
of data in the CDB, then do with it as you wish.

2 This could be done in one pass by using a custom sort comparison function. But the
code would be more complicated, and little would be gained. Almost all the time is spent
in the initial read in and parsing of the database.
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#!/usr/bin/perl
#sort_by_dead.pl

# print out casualties involving known deaths

# sorted by number of known dead

# this version uses two passes to keep the code simple

#

use XML::Simple;

#

# read in and parse the database

#

$cdb_file = "../../xml/ctx_core.xml"; # default location of core file
$cdb_file = shift QARGV if @ARGV; # allow user to set core file

$cdb = XMLin($cdb_file, NormalizeSpace => 2, ForceArray => [ship],
KeyAttr => [], SuppressEmpty => "");
#
# figure out total known dead for each casualty
# and put that number in the casualty subtree
#
$known_dead = 0;
$n_cas = 0;
foreach $cas (@{$cdb->{casualty}}) {
$n_cas++;
$cas->{dead} = 0;
foreach $ship (@{$cas->{ship}}) {
$cas->{dead} += $ship->{dead} if ($ship->{dead} > 0};

X
$known_dead += $cas->{dead};
}
#
# sort casualties by known dead and print
#

foreach $cas (sort {$b->{dead} <=> $a->{dead}} (@{$cdb->{casualty}})) {
last if ($cas->{dead} <= 0);
printf (STDOUT "date=%8s dead=%4d", $cas->{date}, $cas->{deadl});
foreach $ship (@{$cas->{ship}}) {
printf (STDOUT " ship=%-22s dead=/4d", $ship->{name}, $ship->{dead});
}
printf (STDOUT "\n");
}
print (STDOUT "\nTotal Casualties= $n_cas Total Known Dead=$known_dead\n");

Figure D.2: Sort by Known dead
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#!/usr/bin/perl

#list_dop.pl

# list depth of penetration
#

use XML::Simple;

$cdb_file = "../../xml/ctx_core.xml"; # default location of core file
$cdb_file = shift QARGV if QARGV; # allow user to set core file
$cdb = XMLin($xml_file, NormalizeSpace => O,

ForceArray =>[ship, collision],

KeyAttr => [], SuppressEmpty => "");

foreach $cas (@{$cdb->{casualty}}) {
foreach $ship (@{$cas->{ship}}) {
foreach $collision (@{$ship->{collision}}) {
if (defined($collision->{dop})) {
$dop = $collision->{dop}; # save a little typing
if ($dop) { # print only if not blank
printf (STDOUT "date=%8s ship=7%-22s own_dop=/%4s\n",
$cas->{date}, $ship->{name}, $dop);
}

Figure D.3: List Collision Depth of Penetration
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#!/usr/bin/perl

#list_damaged_tanks.pl

#

use XML::Simple;

$xml_file = "../../xml/ctx_core.xml";

$cdb = XMLin($xml_file, NormalizeSpace => 2,
ForceArray =>[ship, damage, tank],
KeyAttr => [], SuppressEmpty => "");

foreach $cas (@{$cdb->{casualty}}) {
foreach $ship (@{$cas->{ship}}) {
foreach $damage (@{$ship->{damage}}) {
foreach $tank (@{$damage->{tank}}) {
if ($tank->{code}) { # dont print blank tanks
printf (STDOUT "date=%8s ship=%-22s tank=Ys\n",
$cas->{date}, $ship->{name}, $tank->{codel});

Figure D.4: List Damaged Tanks

Using the labels files described in Section [A] it is easy to include the
labels or descriptions associated with each code in your reports and analyses.
Figure breaks down all collisions by encounter type and includes the
encounter type description in the resulting table.

The first step is to put the encounter type descriptions (called labels) into
a hash keyed by the encounter type code. Since the little file, labels/enc.xml,
that contains the encounter type labels is also XML, XMLin can do this au-
tomatically for us. Later in the code, we can reference these descriptions
via $labels->{$enc}->{1label} where $enc is the encounter type.

This script has no idea what the valid encounter codes are nor their
explanatory labels. This means that, if the coding of the enc field changes
or the descriptions change, this script does not have to be changed. Of
course, the labels files must match the database coding which is why CTX
includes a set of labels files in each distribution of the database.

Figure also illustrates how to use the cid field to count the number of
collisions (as opposed to <collision> sub-elements). This is done by counting

3 To fit this code on one page, we have eliminated some missing field, etc checks, which
are in the actual script.
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#!/usr/bin/perl
#cn_by_enc.pl

# summarize collisions by encounter type
# example of using codes files
# also an example of the limitations of assigning dead/vol at ship level
#
use XML::Simple;
$core_file = "../../xml/ctx_core.xml";
$label_file = "../../xml/labels/enc.xml";
#
# put encounter labels into a hash keyed by the encounter code
#
$label_tree = XMLin($label_file,
NormalizeSpace => 2, ForceArray => 1,
ContentKey => ’-content’, SuppressEmpty => "");
$labels = $label_tree->{labe}; # reference to the labels hash,
#
# put casualty database into an array of casualties
#
$cdb = XMLin($core_file, NormalizeSpace => 2,
ForceArray =>[ship, collision],
KeyAttr => [], SuppressEmpty => "");
#
# figure out number, deaths, volume by encounter type
#
foreach $cas (@{$cdb->{casualtyl}}) {
%henc = (; # temp hash to keep track of collisions
foreach $ship (@{$cas->{ship}}) {
$first_coll = "Y"; # 1st collision this ship
foreach $collision (@{$ship->{collision}}) {
$cid = $collision->{cid}; # assumes all collisions have an ID
$enc{$cid} = $collision->{enc};# assumes all collisions have an enc
if ($first_coll eq "Y") { # assign dead/vol to 1st coll
$dead{$enc{$cid}} += ($ship->{dead} > O ? $ship->{dead} : 0);
$vol{$enc{$cid}} += ($ship->{vol} > 0 ? $ship->{vol} : 0);
}
$first_coll="N";
}
}
foreach $cid (keys %enc) { # loop over collisions this casualty
$number{$enc{$cid}}++; # accumulate collisions by enc type
}
}
#

# print out table including long encounter type explanation in $labels
#
print " Encounter type |Number | Dead |Volume MM 1|\n";
foreach $enc (keys %$labels) {
printf ("%-34s!%6d1%6d1%11.3f|\n", $labels->{$enc}->{labell},
$number{$enc}, $dead{$enc}, 1.0e-6*$vol{$enc});
$number += $number{$enc};
$dead += $dead{$enc};
$vol  += $vol{$enc};

}
printf ("%-34s|%6d1%6d1%11.3f|\n", "TOTALS", $number, $dead, 1.0e-6*$vol);

Figure D.5: List Encounter Type
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the number of distinct collision ID’s in each casualty. In Perl an easy way to
do this is to create a temporary hash keyed by the casualty’s collision ID’s.
In this case, we also use this hash to store the casualty’s encounter types.
Sub-element ID’s allow us to represent many-to-many relationships within
XML’s hierarchical structure.

Finally, this script makes it obvious that killed, hurt and spill volume
are not broken down by sub-elements within a <ship> element in the CTX
database. It is forced to assign all the ship’s dead, etc to the first listed
collision in the <ship> element. This is very rarely an issue and, when
it is, we usually don’t have the data broken down in this detail anyway.
However, if this is a real problem, then you may have to divide the casualty
into multiple casualties. So far this has not been necessary.

PUT SAMPLE OUTPUT TABLE HERE

4 The relationship between ships and collisions is many-to-many. It is possible for a
ship in a casualty to be involved in more than one collision. And every collision involves
more than one ship. One criticism of XML is that it is difficult to represent many-to-many
relationships. In fact, all we need is a single field. A relational database would require
three entirely separate tables.
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