
UHMS PUBLICATION NUMBER 73 (DEC) 6/15/87

D E C O M P R E S S IO N

I N

S U R F A C E - B A S E D DIVIN G

Proceedings of the Thirty-sixth Workshop
held 11-12 September, 1986

Tokyo, japan

Chairmen and Editors

Ichiro Nashimoto, M.D.
Department of Hygiene

Saitama Medical School
Saitama, japan

and

The Rev. Edward H. Lanphier, M.D.
Department of Preventive Medicine

University of Wisconsin Medical School
and University of Wisconsin Biotron

Madison, Wisconsin

Sponsored by

Saitama Medical School
Saitama, japan

L
Conducted and Edited for

The Undersea and Hyperbaric Medical Society, Incorporated
9650 Rockville Pike

Bethesda, Maryland 20814

june 1987



SAFETY ANALYSIS OP FRENCH 1974 AIR DBCOMPRES3SION TABLES

J.P. IKBERT and M. BONTOUX

COMEX SERVICES

For years, air decompres8ion table8 were

conMdered a8 very 8afe procedure8.

However, 8ince i981-82, there has been an

increa8ing concern about the actual
performances of air decompression tables

among the british and french diving

companies and authorities. Development of
new shallow fields (such a(3 in Middle East

and Far Eas3t) or new technique8 (such as

inspection or structure repair) has
mddenly incremed the number of air dive8

and made 8afety problems ari3e.

It was first supposed that the8e

procedures had a low decompre88ion

sickness (DCS) incidence but that the
number of dive8 msociated was 80 high

that the yearly number of DCS had become

significant. Then, it was realized that

there was very little information
available in the literature on the actual

performances of the air tables, except

perhaps in military diving. Because of the

lack of information, it wa8 impossible to
document the following critical points :

- for the accident8 recorded, are the
symptoms associated to simple or serious

DCS ?
- for a same dive, are some decompre8sion

techniques better than the others,

mainly is there any difference between

in-water and surface decompression ?

- for a same set of decompresUon tables,

are some decompression schedules better

than the others, i.e. are there any

combination8 of depth and time
(expo8ure) msociated to a higher risk

of DCS ?

— for a same decompre83ion 8chedule, is

the u8e of any margin in the selection

of the table associated to a significant

increase of safety ?

It was clearly undemtood that

answer such question8 it
necessary to define a method
provide results with adequate
8ignificarlce.

in order to
would be
that could
8tatistical

Evaluation of decompre88ion table8 through

a mathematical model had to be rejected
due to today unmfficient under8tanding of

the basic variable8 involved in the
decompression process. It 183 commonly
admitted that most of the current tnodel8

are more mathematical data fitting 8yg3tems

than actual rationales.

Evaluation through man te8ting in an

hyperbaric center u8ing bend8 occurrence
a3 the only performance criteria ha3 been

recognized as a very long process with low

8tati8tical significance (I).

Evaluation through ultra8onic doppler

bubble8 detection has been a very valuable

tectinique becau8e the "doppler" 18 a

8en8itive tool, but the method is limited
by its cogt when a large number of table8

18 involved. Several 8tudie8 were carried

out on the french air 8tandard table8

using doppler monitoring (2,3,4), and
remits on selected table8 indicated that
deep and/or long dives were associated to

a higher grade of circulating bubbles,

thus presumably to a higher risk of DCS.

Finally it appeared that the only way of

solving the problem was to work on actual

offshore dives and accidents, that have

the advantage of providing a large amount

of data and integrating all sorts of

independent variables 8uch a8 divers
individuality, type of equipment u8ed, sea

condition8, etc... Such data have been
publidied by the U.Sl. Navy on their air
decompresUon procedures (5,6). Unfortuna-

tely, only the overall figure3 were
presented which doe8 not allow any further

analysis.

Several actiom were thus undertaken.

In 1983, on the british Mde, Dr. T.G.
Shields was financed by the Department of
Energy (DOE) to perform an evaluation of

the performances of air table8 during
operations in the U.K. 8ector of the North

Sea.
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The study was published in July 1986 (7)
and covers 8,000 no stop deco[npre88ions,
2,000 in-water decompre88ion8 and 15,000
air surface decompressions. Re8ult8 ,
based primarily on surface decompre88ion8,
showed the uneven risk partition of DCS

occurrence and permitted to identify

exposures as8ociated to a high DCS
incidence.

In 1981, on the french 8ide, Couiex was
awarded a re8earch grant from the Fonds de
Soutien aux Hydrocarbure8 by the ComitC
d'Etudes PCtroliCres Marines (CEPM) to

assess actual offshore safety performances
of the French 1974 air decompresiUon
tables.
Data were provided by the two major french "
diving companies, Comex and C.G. Doris,
that worked in cooperation on the project.
A final report in french was submitted to
the CEPM in December 1984 and this paper
is intended to present its main results.

METHODS

Prench 1974 air decompre88ion tab1e8

In France, commercial diving started its
development using the French Navy GERS air
tables (8).

The French 1974 air decompre8sion tables

were developed in 1972 by Comex under the

financial support of the Centre National
d'Exploitation des 0cCans (CNEXO). A new

set of in-water decompre8sion8 was

computed using classic as8umptions of
malti theoretical tissues and sursatura-
tion factors (non published). At the time,

the table8 appeared very comervative and

te8t3 were very 8ucce88ful except for
multiple repetitive dives (repetitive

diving wa8 for this reason restricted to
one repetitive dive).

The tables were introduced in 1974 in the

french regulations for diving operations
(9) and became the official procedures for

air decompremion in France (tables can be

ordered at the following address :

Imprimerie des Journaux Officiels, 26,rue
Desaix, 75727 PARIS CEDEX 15, France).

These procedure8 provide 3 sets of
decompression tables :

- no 8top decompre88ion8 (P no atop
tables),

- air standard decompress3ion8 (P air 3td
tables)

- air with oxygen 8tops3 at 6m and 3m
decompre8sion8 (P air/oxy table8).

The different decoll]pre38ion8 are carried
out with in-water stops. 10 different pre-
dive surface intervals, varying from 6
hours to 0 minute, are available for
repetitive diving. A sample of decompre8-
8ion table8 is presented in figure n"6 for

f5Oin bottom depth.

Source of data : dive8

This 8tudy was restricted to dives not
exceeding 51 m for direct comparison with
other publi8hed data.
Dive conditions were recorded from Comex
and C.G. Doris diving report8 for a period
covering i976 to 1983. These reports are

presented in a way that allow8 direct

computer typing of information such a8
date, worksite, diver8 names, diving

method, diving equipment, type of work,
working depth and time, pre-dive surface
interval, decompression table selected,
and actual decompression time.

Source of data : accident8

The only accident$3 considered in thU

study were the ones directly related to
the performances of the decompression

tables. All the accidents/incidents mso-
ciated to errors of procedures (blow-up,

shortened decompression, wrong table
selection,...) or external causes3

(injury, wrong gas supplied, equipment
failure,...) were disregarded.

The information came primarily from the
analysis of company internal accident

reports.
However, it has been recognized for long
that the number of reported cases does not

always correspond to the number of actual

accidents.
One of the rea8ons is administrative.
Operational people just hate paper work
and it is not easy to get all the reports,
all the time, with all the information.
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The second reason is related to the diffi-
culty of diagnosis. There are clear cases

that are treated with the right proce-
durea, but there are aleo mild cja8eE3 auch
as "niggleS' that are 8olnetime8 given 8oioe

oxygen on mask, and there are some ca8e8
that are ju8t treated by an hot shower.
There are also the divers who do not

,report the pain !

As a consequence, a lot of complementary

information was3 obtained both by worksites
safety impections, interviews during
medical examinations, 8y8teulatic investi-
gation8 at base or informal chats over a
glass of "pastis".

All the known incidents/accident8 were
taken into account, whether officially
reported or not, whether treated or not,
whether classified as bends or niggles or
doubtful.

Over this long period, some divers got
involved in 8everal accident8, however no
corrections were introduced as individual
susceptibility was not considered a8 an
independent variable in this3 study.

Treatment and validation of data

Data collected were coded and typed into a
4331 IBM computer. Acccident reports were
checked by the 8afety, diving method8 and
medical departments.

Diving reports were typed in by operatio-
nal personnel, who was qualified to check

the abnormalities eventually detected. The
input computer program allowed direct
validation of the information on the

screen with tests on diving method versu8
depth, actual bottom time ver3u8 table
time, actual decompression time versus
table time, etc...

In addition to the above precautions,
consistency of the data was controlled at
worksite level. Information from worksites
with missing diving report8, mi88ing
accident reports or identified problems of
method (such as altitude diving in one
cme) was rejected.

RESULTS

Diver8

Approximately 350 to BOO diver8, all

profe8s3ionally qualified, participated to

the dives each year. Most of the diver3

performed an annual average of 10 to 20

air dives but some of them did up to 80

dives due to the local diving operatiom

character. See figure no 1.

Vork8ite3 conditiom

Geographical di8tribution of dive8 and

type8 of work performed are indicated in

figure no 1.

Diving methoU were mrface demand (60 %),

SCUBA(35 %) and wet bell diving (5%).

Although the equipment used by the divem

was not 8pecifically studied, it can be

estimated froui the geographical di8tribu-

tion that 9O% of the dives were carried
out u8ing pas8ive thermal protectiom.

Decompremion table8
Mo8t of the 64,000 dive8 8tored in the
computer file8 came from french no stop
(27,239), air standard (20,334) or air and

oxygen (10,863) table8.
About 5,700 repetitive dives were al8o
recorded over the 10 po88ible intervaU
for repetitive diving, but the information
wa8 unfortunately so scattered that it
became of no 8tatistical u8e.
Di8tribution of dive8 over the different
combinatiom of tables depths and time8 18
presented in tables no 1 and 2.
Frequency of u8e of depths and ti[ne8 for F
air standard table8 and F air/oxygen
tables is presented in Figure no 3.

DCS aceident8
For the 64,000 dive8 carried out with the
French 1974 air decompression tables, 137
cases of type I and 5 cage8 of type II
decompression accidents were recorded.
112 divers were involved in these acci-
dents. Among them, 12 diver8 had 2 DCS, 3
divers had 3 DCS and 3 divers had 5 DCS,
all of type I.

All the accidents occurred at surface.
Frequency distribution of the times before
the on8et of the symptoms, after mrfacing
from the dive, is 8hown in figure no 4.
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Dive conditions and symptoms of the type
Ir accidents are pre8ented in table n" 3.
Distribution of the accident8 over the
different tables 18 shown in tables n" 1
and n" 2 for all types of bCS.
Overall DCS incidence, for both types of
accident, is presented in table n"4 for
the different French i974 air decompres-
sion tables.

DCS incidence related to the hyperbaric

expomre
In order to asse38 the possible influence
of hyperbaric expo8ure8 the French i974
air decompression table8 were grouped into
4 categorie8 of dives. The F no 3top
tables were comidered a8 category 1. For
the other categories, the partition was
done on an empirical basis, each cate€ory
being designated on its relative DCS
incidence. See figure n"5. It was admitted
that slightly different border lines could
have been drawn on tables n" 1 and 2, but
our choice was meant to be 8iwple. We had
in mind that the clmsification would have
to be explained to worksite8 (see
recommendations) and we wanted to avoid

too many "steps" on the diagram to make
things easy.

DCS incidence, for all type8 of accident,
is pre8ented in table n" 5 for the
different dives categories.

DC3 incidence related to the mfety margin
In order to a88es3s3 the po88ible influence
of safety margins, the French air standard
tables of categories 3 and 4 of figure no
5 were put together in a same class which
represented the exposures related to the
higher DCS incidence. The tELblel3 were
8orted according to differences between
actual dive conditions and table condi-
tion8, and their DCS incidence, for all
types of accident, 18 presented in table
n" 6.

DISCU33ION

Validity of the re8ult8

The maindifficultyofsuch aworkwm to

get the information, all the information.
It 18 clear that the level of DC3 inciden-

ce 18 so small that any omission will
significantly alter the general
s3tati8tics.

The overall DCS incidence for the French
1974 air tables (this study) was compared

to the data presented in the report to DOE
(7) and in the US Navy publication (5)·

Such a comparison assulne8 that the tables
were used in similar hyperbaric condi-
tions. Thi8 is true for the P air std
tables and the in-water decompressiom,
the air/oxy table8 and the surface decom-
pre88ions of the report to DOE, but is
only a speculation for the US Navy dives.
Two type8 of exposures were retained,
moderate and 8evere, and the results are
presented in table n" 7.

Our results appeared similar to the ones
ofthe DOEreport but differed from the US
Navy's ones. The po38ible explanations for
such discrepencies could be :

- the US Navy divers were working in more
8evere conditiom than the North Sea
diver8, which is doubtful.

- Dr. T.G. ShielU and u8 have lost infor-
mation on DCS. In our case, we would
reply that, working inside a diving

company, we had the mean8 and the
authority to get relatively accurate
results.

- the systematic use of safety margins by

diving supervisors in the North Sea
improved the US surface decompresUon
tables performances,

- the French air 8tandard tables are more

con8ervative than the US Navy ones.

Effectively, they display alway3 longer
decoulpres3ion times and/or deeper 8top8.

However thedatadid notallowtodrawany
conclusion other than each author having
his own method of work, the different
re8ults should be compared with caution.

Analysi8 of 64,000 offshore air dives

permitted to identify the influence of
decompre38ion procedure8, exposures and
safety margins on the safety performances
of the French 1974 air decolnpre8sion
tables.
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U8e of the French 1974 air decompremion
tables
64,000 dives have been recorded froui 1976
to i983, which corre8pond8 to extensive
u8e of the tables by the french diving
contractors. COMEX activity, for instance,
corresponds to 9,000 air dives in 1983, a
figure which is important when compared to
the i5,000 annual air dives reported in
the North Sea UK sector for the same
period (7).

Because of their track records, the French
1974 air tables can be considered as the
second air diving procedures after the US
Navy Manual.

Dives reported corresponded to typical
commercial diving operations. Results
pre8ented in figure no 2 Ulow that the
tables were u8ed in area where the working
depth does not exceed 30 to45 metres such
as Africa, Middle East and Par Ea8t. Work
performed at bottom included a wide
variety of tmks, a large proportion of
which represented inspection or shallow
construction work.

Although a large number of dives was
conducted in the no stop decompression
area, re8ult8 pre8ented in tables no 1 and
2 indicate that operational personnel did
not hesitate to u8e the full extend of
depth and bottom time possibilitie8 of the
tables. Note, however, that the last
bottom time of a table should never be
used for routine operation and kept as a
backup incase the planned bottom time is
exceeded.

Results presented in figure no 3 also
clearly show that the air stops tables

were generally used for dives of moderate
hyperbaric exposure whereas the oxygen
stops tables were preferred for long
and/or deep dives to shorten decompression

time. Moreover, diving supervisors seemed
to avoid repetitive diving and tended to
organize the work with one dive a day per
diver.

Performance8 of the French 1974 air
decompre88ion table8
All the decompression accidents recorded
happened at 8urface. Mo8t of the sylnptom3
were declared within the fir8t hour after
mrfacing but the risk seemed to per8i8t
at least during the first 6 hours after
the end of the decompre88ion (figuren"4).

Table no 4 indicate8 that most of the
accidents as8ociated to the French i974
air decompression tables were "pain only"
accidents.
Very few cases of type II accident8 were
recorded for all these tables that u8e in-
water decompression (les8 than 1 type II
accident for 10,000 dives).

Surpri8ingly , two type II accidents were
recorded in the no 8top decolnpre88ion
area, a region where very few problems are
expected (table no 3). For three of the

type II accidents, marked with a "*" on
table no 3, it wa8 pomible to 8how that
the diver had done multiple ascent8
between working depth and 8urface ("yoyo
dives"), a dive profile that could perhap8

be related to 8pecial character of the
accident.
Such intermediate recompressions have been
said to favour the transfer of bubble8
normally trapped in the lung filter into
the arterial bed (10, 11, 12).

The distribution of the accidents appeared
to vary over the tables and to depend on
the dives conditions (tables n" 1 and n"
2). For this reason, the performance8 of

the different sets of decompresMon tables
could not be directly compared on their
overall DCS incidence.
In order to study the variability of the
DCS incidence over the different combina-
tion8 of table8 depths and times, it was
necessary to group the decompressiom to
obtain significant 8tatistical resultm
Partition of the tables into 4 categorie8
of expo8ures was done on an empirical
basis (figure no 5). Shields and Lee (7)

have proposed another system of partition
based on a Decompression Penalty Index
related to the equivalent decompre8sion
time using US air standard tables. The
frontier used for the index=;SO was very
similar to our limit between categorie8 2
and 3 and is shown in figure8 no 5.
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The minor differences between the two
partitions should be related to the
differences in the decompre88ion table8
considered.

Distribution of DCS incidence over the 4
categories of hyperbaric expo8ure8 (table
no 5) confirmed a re8ult that first came

from the doppler studies (2, 3, 4), i.e.
that the risk of DCS varie8 over the
tables and increa8e8 for deep and/or long
tables ( categorie8 3 and 4). Although the

overall DCS incidence is low, the risk
could be 8ignificant for some combina-
tions of depth and time. However, it mu8t
be noted that, in our study, the number
of recorded long and/or deep dives being

relatively small, the associated percen-
tages are attached to a lower accuracy (or
a broader confidence interval) than for

the other dives.

This uneven risk di8tribution of DCS seems
to be a common feature to several air
decompression tables. It has al8o been
8hown in the report to DOE. It certaiUy
wa8 at the origin of the "Jesu8 factors"
introduced by the North Sea diving
supervi8ors for mrface decompression.

A possible reason could be the short-
comirlg3 of the mathematical models used.
All the different tables currently u8ed
in commercial diving were computed at
about the same time using about the 8ame
msumptions and they can be expected to
8how similar li[nit8.

Influence of the decompre83ion
technique
In an attempt to show posMble differences
between air 8top8 and oxygen 8top8
decolnpression8, the performances of the F
air 8td tables and the F air/oxy table8

were compared over the same expo8ure8.
Results in table no 5 seem to indicate

that tables with oxygen stops achieved

significant lower DCS incidence for

category 3 exposure3 (p G i%) and should

thus be regarded as a safer technique, at
least for the tables and the dives
comidered.

In order to detect po8sible advantages of

in-water decompre88ion over surface
decompre88ion, the performances of the P
air/oxy tables were compared to the

surface decompression table8 froin report
to DOE. Once again, such a comparison 18

reasonable because the tables were used
over similar exposures.

The result8 of table n" 8 indicate that,

although the overall DCS incidence
appeared similar :
- in-water decompressions tend to produce

type I accidents only,
- mrface decotnpressiom tend to produce a

large proportion of type II accidents3,
and thus in-water decompression should be

preferred to surface decompression, at

least for the tables conUdered.

Influence of 8afety margin

There are three sorts of safety margin8
that can be introduced in the decompres-
sion process.
The tables being presented by depth and

time increment8, the actual dives condi-
tions almost never match the tables depth
and time, and selected decompressions do

most of the tiuie provide a 8afety margin
of 1 to 2 metres or 4 to 9 lninute8.
However, in commercial operations, dives
are planned in advance and supervisors
tend to use the full extend of permitted
working time.
The second safety margin corresponds to
modifications introduced by the companie3

in their diving manualsn French i974 air
tables were used without any modifica-

tions.

The last ones are additional depth or time
majorationg3 introduced by the diving
8upervi8or8 in an attempt to increa8e

decompression safety. Our experience 18

that operational personnel feels rather

confident about the French table8 and

rarely use such precaution. Effectively,
the average safety margin in the selection

of bottom times of the F air std tables3
was 2.9 ±1.7 min.

Results presented in table no 6 indicate
that, although the DCS risk was high in

the category 3 and 4 exposures, the divers
decompressed with 5 minutes or more 8afety
margin on bottom time showed a significant
(p ( iO%) lower rate of DCS incidence.
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In other words, the F air decompression
table8 used with 5 minutes Bhorter bottom
times represent a new 8et of decompre83ion
tables which has already been tested by
diver3 over the critical area with better
result3.

RBCOMIQKNDATION3

Because thi8 study has permitted to
correlate DCS incidence to exposure8, it

has been po8s3ible to isme recommendatiom
for a better u8e of the French i974 air

tables.

For this, we had to define what should be

an acceptable level of DCS incidence for

air decompression table8. Very little WEl8
found on the 8ubject in the literature
(13) and proposed standards were judged

too per[nis3ive. It was thus decided to

take the performances of the French i974
air decompress8ion tables over categories

1, 2 and 3 as a reference, i. e. approxi-

mately :

- an overall incidence of type I accidents
not exceeding 5 / 1,000 (0.50 ±O.45%).

These type I accidents are known to be

treated easily with recompression and

hyperbaric oxygen on mask, without

leaving any permanent dimbility.

- as low a3 possible type II DCS
incidence, not exceeding an overall
incidence of 1/10,000.

Working with these asemmptions, and

considering :

- the improvements obtained with divers
u8ingasafety margin of more than 5 min

on bottom time tables,

- the fact that observed DCS cases are

mostly type I accidents,

we issued recommendations in the final

report to CEPM that were based on the uge
of a safety margin for dives associated to

a higher risk of DCS occurrence ( category
3 and 4 exposures).

Practically, we 8tated that in order to

increme the 8afety of French 1974 air
decompression table3, the dive8 carried
out in the category 3 and 4 expo8ure3
8hould be decompres8ed according to the
next longer bottom time available in the

tables. The direct effect 18 to add a
safety margin of at least 10 min to the

bottom time.

Shield8 and Lee, in their report to DOE,
correlating the DCl3 incidence with the
Decompre88ion Penalty Index, also ismed a
recommendation for 8afer air diving in the

North Sea. Their recommendation was to
limit diving to table8 with an index not

exceeding 30 and thu8 appeared more

restrictive than our8.

However, it must be noted that in their
study :

- they have worked mainly on surface
decompression,

- they have recorded a lot of type II

accidents,

- they have i88ued recommendation
regardle88 of the decompre88ion table
used.

Our recommendation was implemented sy3te-

matically in Comex work8ite8 as a
complementary instruction to the use of

the French 1974 air decompression table8.

We al8o issued a 8afety notice to recall
the ris3k3 associated to multiple ascent8

to surface in shallow air dive.

Up to now, the re8ult8 have been very
8atisfactory, but years of air diving will
be required before we will have collected
a sufficient number of diving report3 to
be able to document the improvement with
8tati8tical significance.
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FRENCH 1974 AIR TABLES

Table no 1 : di8tribution of Uv08 and accident8 ( type I and type II ) over

French no 8top decowpre38ion and the Prench air Btandard decompre88ion tablem

Table depth
TRble

tiine 12m 15j 18m 21ro 24m 27w JOm 3Jm 36w J9w 42m 45m 48w 51w

5min 0 0 0 0 0 0 0 0 0 0 0 0 0 0
326 298 177 217 164 114 271 128 229 109 119 53 55 69

1Ocoin 0 O 0 0 0 0 0 O 0 0 0 O 0 i

487 459 439 637 449 345 774 401 625 190 280 184 141 145

15min 0 O 0 0 1 0 0 1 0 0 0 0 0 2
439 547 45i 608 528 427 683 400 621 245 i75 158 143 93

2Omin 0 0 0 0 0 0 0 O 2 0 0 1 0 0

457 558 433 605 71J 812 594 489 1009 394 165 78 80 19
25min 0 0 0 0 0 0 0 2 1 1 0 0 ' 0 O

288 290 299 435 552 476 4OJ 408 J67 181 64 J4 40 12
JOmin 0 0 0 1 0 "0 0 0 0 2 0 2 2 0

509 458 481 710 686 778 567 174 271 129 69 84 91 2J

4Dmin 0 0 0 ij 1 0 0 0 Z 3 0 0 0 0
603 562 671 666 631 431 338 219 ·142 64 56 33 48 19

5jcoin 0 0 1 1 0 0 0 2 0 1 0 1 0 0
484 633 804 458 380 244 212 1J1 80 25 36 11 i3 6

6Omin 0 0 0 2 0 1 5 0 0 0 1 0 2 0
464 743 460 331 275 206 227 80 51 4 23 7 6 0

7Omin 1 0 0 1 0 1 1 0 2 0 1 0
384 545 JO4 215 go 59 72 25 24 4 6 0

8Omin 0 0 0 1 0 2 1 0 0 0
316 708 171 110 68 4J 29 16 8 J

9Omin 0 0 0 0 1 0 O O
290 420 199 106 35 15 22 3

10Omin 0 0 0 0 0 0 0
208 265 122 43 35 19 14

11Omin 0 0 1 1 0 0
140 272 87 24 19 14

12Omin 0 1 O 0 1
205 368 56 3J 39

"135Un 0 0 0 0
85 132 36 12

14Omin 0 0 0
98 88 23

15OMn 0 0 0 n upper c&8c W number of DCS3
92 75 25 L N lover c88c m number of Uvc8

16Otoin 0 O

82 58

170min 0 rj No 8top deco[opre83ion limit

45

180min 0
918

Table no 2 : Di8tribution of divd8 and acciderit8 ( type I and type II ) over

the Prench Mr and oxygen decompre88ion tnble8.

Table depth
Table

time 12W ISm 18m 21m 24m 27m JOm JJm J6m J9m 42m 45m 48m 51m

5mtn 0
f 7

1Omin 0 0 0 0 0
19 19 11 20 25

i5min 0 0 0 0 0 0 0

4 37 31 \0 26 34 29

2Omin 0 0 O 0 O 0 0 0
27 20 59 65 41 48 52 34

25min O 0 O 0 0 0 0 0 0
24 28 J1 100 70 28 J9 57 JJ

3Umin 0 (i (i tj U 0 0 0 t 0
19 40 86 86 182 116 50 1JO 84 83

40mln 0 0 0 1 0 0 0 1 0 1 2
J8 70 126 169 115 236 110 85 61, 127 154

5Omin 0 0 0 0 0 2 1 1 1 4 6
71 137 iO9 223 206 286 80 72 36 46' 75

6Omin 0 0 1 0 0 3 3 3 3 1 3 1
39 117 211 176 348 lj7 J96 107 133 25 28 40

7Omin 0 0 0 0 0 2 5 1 1 2 0 0
43 111 171 112 140 126 237 75 32 1J 10 14

BOmin 0 0 0 0 1 2 1 0 0 0 1
58 169 117 125 80 65 167 10 62 3 8

9Omin 0 0 0 2 0 1 1 1 1 0
17 64 213 170 85 61 80 50 1 3

10Omin O 0 1 0 1 0 1 0
21 76 96 143 51 5J 59 4

11OtoLn 0 0 0 0 0 1 0
19 54 67 78 34 JJ 15

12Omin O 1 0 0 1 0
63 95 153 152 1J 6

ljOmin 0 0 0 0 0
J6 78 43 87 7

14Omin 0 0 1 0
26 64 24 38

15Omin O 0 O n upper c888 : number of DC3
26 58 14 N lower caB0 : number of Uvc8

160min 0 0

37 20

17Omin 0

20

18Omin
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FRENCH 1974 AIR TABLES

Table n" J : dive conditiom of the Type 1[ &ccLdent8

FIGURE N° 1' Distribution of annual number
of air decompressions per diver

Table uaed no 8top no E3top air Btcj air Btd air/oxy

Table depth 12 m" 21 m" JJ m J6 m 18 m"

Table time 7OMn 3Omin 15wLn 7OMn 12Cmin

Surface delay 06h27 OOh20 02hOO OOh31 02h46

fatigue ping/needle8 ping/n0edle8 vertigo back pUn

3ymptow8 nau8ea vertigo vi8u&l pb Bpeech pb chokm

vomiting pLm/needic8

700 Number of divers

Table n" 4 : Overall l)C3 incidence tor the French 1974 air decowpr088lon tabic8.

Decowpre88ion DLVC8 Type I Type II Total overall DC3
tableg DC3 DC8 DC3 incidence

P no stop 27,239 2 2 4 0.01 ± 0.0i%

P air 8td 20,348 52 2 54 0.27 ± 0.07%

P air/oxy 10,848 67 1 68 0.62 ± O.i5%

P air 8tcj repetitive 4,616 11 0 11 0.24 ± 0.i4%

P Ur/oxy repetitive 727 5 0 5 0.69 ± 0.6i%

600 - .:.:.:
0 0 ·

p 0 0
0 0 0

500 ~ :i:::?
0 0 0

0 0 0
P 0 0

0 0 0
0 0 0

0 0 0
0 0 0

400 - :i:i:i
0 0 0

0 0 0

0 0 0
0 0 0

0 0 0

300 - :i:;:!
0 0 0

0 0 0
0 0 0

200 , :j:j:
0 0 e

0 0
9 0 0

100 - ::!:|! ::::::

0 0 0 , , , , p 0 · 0 0 0

0-9 10-19 20-29 30-39
r"m rm~m " "" "'40-49 50-59 60-69 70-79 >80

Number of annual
decompression

FIGURE N° 2: Location and work distribution

in the use of French 1974 air decompression

tables

Table n" 5 : DC3 incidence (all typc8) for Prench 1974 air decowpre88ion t&bleg

over tho different categorim or expogure8.

Expogure Tabl88 DLV08 DC3 DC3 incidence

Category 1 P no 8top 27,239 4 0.01 ± 0.01$

Category 2 P air 8td 17,904 20 0.11 ± 0.05%
P air/Oxy 4,570 4 0.09 ± 0.09%

Category 3 P air Btd 2,1J7 26 1.22 ± 0.48$
P air/oxy 3,947 18 0.46 ± 0.21%

Category 4 P air 8td 307 8 2.61 + 1.84$
P air/oxy 2,331 46 1.97 t 0.58%

pection, anChoring,

Far East civil engineering,
Middle East " Maintenance others

35% 15% , South Africa 30 °/0"' 23%

15% North Sea %

25% · Assisfmce 40"/.
ediferrane_a

Africa
\Construction

LOCATION TYPE OF WORK
Table n" 6 : DC3 incidence (all type8) of P air 9td table8 for different 8&fcty

wargin8 over catcgor1ea J and 4 expoaure8.

SJafety margin DIv08 DCSJ DC3 incidence

Lc88 than 3m on depth 1,579 22 1.4 ± 0.6%

Lc38 than 5mln on time

Lc88 than 3m on depth 691 I 4 : 0.6 ± 0.6%

5 win or wore on time

3 m or more on depth 124 i 6 4.8 ± 3.9%
Lc83 than 5Mn on time i

J m or more on depth 50 1 2.0 ± 4.O%

5 win or wore on time

FIGURE N° 3' Depth and time distribution in
the use of French 1974 air decompression
tables

Note : Standard error8 in table8 n" 4.5. and 6 were calculated for d S 5 %.

Table n" 7 : Cowpari8on of overall DCSJ incidence (all type8) for t&bic8 from
dLtfarent 8ourcc8, for different 0xpoBurem

Reference Moderate expo8ure8 3evere expo8ure8

in-water decompre88ion [n-water decowpre98ion

Thi8 uudy p air Btd table8 P air/oxy t&bl08

0.26 ± 0.07 :C 0.62 ± 0.15 JC

in-vater decompre88ion Bijrface decompre88ion
Report to DOE (7) non identified tabic8 non identified table8

0.24 ± 0.21 :C 0.49 ± 0.11 %

in-vater decowpre88ion Burface decowpre88ion
U3 Navy (5) USJ air Btd table8 U3 Bijrf D t&tjc8

7.28/1000 26.5/1000

Frequency of dives
1 -

== F Air Std tables

0 :i|||||k')'"°""""
i;r 'ISm 18m 21m 24m m 30m 33m 36m 39m 42m 45m 48m SIm

TABLE DEPTH

Table no 8 : Compari8on of DC3 incidence or P air/oxy t&t)leg, that ub0 in-vater

decompre8uon, and Bur'face decowpre88ion table8 from the report to DOE.
Frequency of dives

3urf D t&blBB P Ur/oxy t&bl08
(report to DOE) (thl0 Btudy)

Divc8 14,891 10,863

Type I DCS J9 67

Type IT DC3 34 1

TotU DC3 7J 68

Overall DC3 incidenco 0.49 ± 0.11$ 0.62 ,t 0.15$

Proportion type II/DC3 47% 1.5%

1
== F Ak Std tables

F W/Oxy tables

j)dlj
5' W 15' 20' 25' 30' 40' 50' 60' 70' 80' 90' 100'110' 120'130°140'150'160'170'160

TABLE BOTTOM TIMES

Wote : 3tmndm"d error8 In t&bl08 n" 7 and 8 vere cUculmted for p < 5 %.
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FIGURE N° 5' Classification of French
air standard decompression tables in
4 categories of hyperbaric exposures

12m ISm 18m 21m 24r 27m 30r 33m 36m 39m42tr45tr 48n" SIm

5 min ,/)/

iiii U,2zljf"ij
25mn j , // "// /, // " , / /j/' k ' /_

_'i:ii 2)Ij"4it"'t"jj)77
!!!! ,,)")')')ji)#E'"""
:::: $Z:q] #"' [J '·'·g·i

"Omn />/:5Z IZl '·'·goi
"°mn "//, '%
"°"' 9/21 ES Categoi
150mn ZLi

"°m' /, @ Categoi
170mn

""" Decompression Penalty Index · 30
180mn Rpnnrt fn nne

DEPTH

FIGURE N" 4' Distribution of the times elapsed
between the end of decompression and the
onset of first symptoms of DCS

Number of cases
70

60 -V,?

'° -%
LO Z

30 Y

» -4 ,,
/ "/1- "/

:° "t &n,¶
rie 1

m p; fi, 5'7, F
Time elapsed before onset
of symptoms in hours

rie 2

rie 3

rie 4

""Y"' ' I 4J UVG

TIME

PROFONDEUR : 30 mCtres. — INTERVALLE : 8 heures 00 minute.

DUREE 21 M 18 M IS M 12 M 9 M 6 M 3 M TOTAL 6 M 3 M TOTAL

PLONGEE AIR AIR AIR AIR AIR OXY OXY REMONTEE AIR AIR REMONTEE

5 _ _ _ 2,0

_ 2,010
_ 2,0 _ 2,0

15 _ _ _ _ 2,0 2,0

20 _ _ _ I_ 2,8 2_ 3,8

25 _ 3 4,8 5 6,8

30 _ _ _L_ 6,8 _1,0 11,8

40 _ _ 2 _1,0 13.6 _ 2_ _!8_ 21,6

50 _ _ _ 5 _1,4_ 20,6 _1,0_ _Aq_ 31,6

60 _ _ _ _ 8 _20_ 29,6 15 _30_ 46,6

70 _ _ _ _ 4 9 _22_ 36,4 16 3,7_ 58,4

80 _ _ _ 8 9 _2.5_ 43,4 19 _4,1_ 69,4

90 _ _ _ 10 13 _2,6_ 50,4 26 _4,1_ 78,4

100 12 15 27 55,4 31 44 88,4

no 14 17 28 60,4

120 I 20 20 30 72,2

130

140

150

160

170

180

FIGURE no 6 : FrenCh 1974 air decmpressian tables for 30 inetres.
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