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Hign Altit ude Becor,.erassaon BY E. R. CROSS
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J_ hree years ago, SDM Tecchnifaces
discussed high aldeude diving and the
importance of using specially modificd
high altitude decompression tables fol-
lowing such dives. Based on articles in
Skin Diver since then, and from ques-
tions asked Technifacts and at a recent
NAUI inscructors course, it seems that
some of the information should be re-
peated and new data presented.

There are two modifications to make
to regular air decompression tables if
they are to be used for high altitude de-
compression. The diver must compute,
or refer to a rable, to obrtain the theoret-
ical depth of the dive for ench aldtude
aund the diver must arrive at the theor-
etical depths of decompression stops at
the alticude of the dive. Both theorertical
diving depth and decompression stop
depchs vary with different altitudes.

Table "A" gives theoretical diving
depths at alticudes to 10,000 feer for
actual diving depths to 250 feet. To

feet and 21 minutes az a depth of 9 feet.

Does this also work with the repetitive
dive tibles? Yes, they must also be
modified to obrain cheoretical depth
values. First take the misnamed "no
decompression™ tables.

Again using the 4,000 foot alticude
example, what is the depth time limit ac
various depths? An inspectioa of Table
"A" will show that a dive to an actual
depth of 30 feet at 4,000 feet is equiv-
alenc o a dive o 35 feet at sea level
Now enter the no decompression table
for that depch and it will be found the
no decompression limit for that depth
(35 feer) is 310 minutes. This means
that, ac 4,000 féer above sea level, a
dive to an actual depth of 30 feer must
be limited to 310 minutes instead of
unlimited time as at sea level (if de-
compression stops are to he avoided).

In the previous example of a dive o
an actual depth of 90 feet at an altitude
of .000 feer, the theoretical depth was

found to be 110 feet. No decompression
limic for this dive would be 20 minutes.
Note that the designator at the end of
the dive would be for the theoretical

"depth for altitude and not for actual

diving depth.

In the table for obtaining repetitive
group designator at the end of surface
waterval, no application of alritude div-
ing tables is required since depth is not
a function of this table. However, theo-
retical depth is a factor in the repetitive
dive, or dives, that may follow. Taking
the original example of a 90 foot dive
for 35 minutes at an alticude of 4,000
feet, assume a. repetitive dive to an
actual depth of GO feet after a surface
interval of 2 hours 19 minutes. What
will be the no decompression time limit?

It has already been determined that
the theoretical diving depth for a 90
feot dive at 4,000 feer is 110 feet. For
a 35 minute (40 minutes must be used)
dive at 110 feet the repetitive group

use this table, enter the left column
(actual diving depth) with the actual,
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~ dasignator is “L”. Afeer a 2 hour 19
minute surface interval, an "L” diver
becomes a "G” diver. The repetitive dive
was to an actual depth of 60 feet. In
Table "A” for 4,000 feer it will be
found that an actual dive to GO feet is
equivalent to a depth of 60 feet. Using
70 feet, again refer to the repetitive
dive group designator and it will be
found that as a "G"” diver going to 70
feer, an equivalent exposure of 37
minutes exists. For a dive to 70 feet
the maximum no decompression time
limit is found to be 50 minutes. The
diver already has an equivalent exposure
of 37 minutes for the new depth which
leaves an actual diving time of only 13
minutes unless decompression stops can
be programmed.

Now let’s assume that a diver makes
his first dive to a depth of 90 feet
(theoretical depth 110 féet) at an alri-
tude of 4,000 feet. After a surface inter-
val of 2 hours 19 minutes, during which
time the diver drove to sea level, he
makes a repetitive dive to a depth of
60 feet in the ocean. What happens
to the tables?

For the first dive at altitude, use the
theoretical depth and theoretical decom-
pression stop depths as in the first ex-
ample. After the surface interval and
drive to sea level pressure, simply as-
sume the original dive was made to
actual depth and actual decompression

stop depths at sca level. In other words,
once sea level pressure is reached the
diver may assurme the dive was made to
a depth of 90 fect for 35 minutes and
that prescribed decompression was tak-
cn for such a dive (7 minutes at ten
feet). Following this the diver is a "J”
diver (at sca level) and after 2 hours
19 minutes sutface interval he is an "F”
diver. Now entering repetitive dive ta-
bles, it will be found the diver has an
equivalent exposure (fora 60 foot dive)
of 36 minutes. Since the no-decompres-
sion limic for a GO0 foot dive is GO
minutes, the diver finds he now has 24
minutes diving time before requiring
decompression stops.

Now reverse the procedure. Make the
first dive at sea level and then go to
alcitude in the same 2 hours 19 minutes,
and make the 60 foor dive at altitude
of 4,000 feet. What happens?

On the completion of the 90 foor
dive for 35 minutes at sea level, if the
diver has immediately gone to an alti-
tude of 4,000 feet, the sea level dive
must be treated as though it were made
at an altitude of 4,000 feet. The re-
petitive dive would also be treated as
in the previous example for a repet-
itive dive at 4,000 feet.

Should treatment tables for decom-
pression sickness also be modified for

~use at high altitudes? It is even more
important to modify the treatmenc ta-
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bles because of the greater tisaue saws-
ation of the diver who has heen hen:
and because time at depehs involvd in
treatment are longer than most . ves.
However, the stops ac various d2zuns
as given in the treatment tables cs

. t
treated as dccomo.essmn STOPS, N0 23\Ery

diving depths. Therefore cach treatment
stop is slightly less than actual pre-
scribed stops, the amount depending on
the altitude.

Stops are given in Table “B” for
dccompressiOn (or treatment) for O w
40 feet ar various altitudes from 1,000
to 10,000 feer. Stops deeper than -f0
feet may be computed a5 follows:

—2?—)( D' = D', where P' = baromet-

ric pressure at sea level (in mm Hg);
P = barometric pressure at alnmge
D' = depth of decompression (treat-
ment) stop from standard tables; and
D’ = -theoretical depth of the stwop.
Note: SDM Technifacts for Deceraber,
1967, presented a table of barometric
pressures (in mm Hg) ac altitudss.
In the event that treatment for bends
is required and the patient is rushed to
a chamber at sea level pressure, no
change "in the treatment table is re-
quired, simply because the dive and the
resultant bends occurred at altitude,
Can altitude decompression tahles be
used for diving then flying? There is no

reason why they couldn't be. Plan a day’s .
diving, and more importantly, the day' &k
decompression schedule, as though div-
ing at an altitude equal to the highest
altitude the plane will reach, if unpres-
surized, or at the pressurized aicitude
in the event of an air liner that is pres-
surized. Check with the airline to see
what altitude their plane cabins will be
pressurized for on your flight

The conversion tebles for high aldi-
tude decompression, firsc published in
SDM for December, 1967, have been
used quite extensively and have been
found to be as safe as the air tables
which they modify. In the Decemoer,
1967 Technifacts there was also a dis.
cussion of formulas for determining the
various theoretical factors. Interssced
readers may refer to that issue for the
formula. For field use, Tables "A™ and
“B" are all that are rnqux-ed for cor-
verting actual diving dcptna at altirudas
to theoretical Jdiving depths as well 23
for converting actual decomprassion

" stop depths to theoretical dc;:hs. o>
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DECOMPRESSION CCNSIDERATIONS FOR DIVING

AT ALTITUDE IN FRESH WATER

The U.S. Navy Repetitive Air Decompression Tables are based on the
diver's surfacing to baromestric pressure at sea level from depth in sea
" water. In order to decompress adequately and avoid 'bends'' following
dives at altitude and/br in fresh water, a different set of tables would

be needed for esch situation.

A more practical approach is the use of

equivalent depth tables which can be used with the existing Navy Tables.
Below is such a table, theoretically valid but as yet untested, computed

for Lake Tahoe.

Depth in

Lake Tahoe

i
12
16
20
24
28
32
Lo
L8

. 57
65

154
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EQUIVALENT OEPTH TABLE FOR LAKE TAHOE

'Equivalent
Sea Depth

10 ft.
15
20
25 -
30
35
Lo
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190

Examplie: a 60 ft. dive for

30 min. followed 2 hrs. later

by a 50 ft. dive for 40 min.
The exact or next greater
equivalent depth for 60 ft.

-is 80 ft. which gives repetitive

group '"G" for 30 min. bottom
time. After 2 hrs. this becomes
group '"D'". The ''residual
nitrogen time' for the 50 ft.
dive found under the equivalent
depth of 70 ft. is 20 min.

This gives a total of &C min.
bottom time at the eguivalent
depth of 70 ft. and requires

an 8 minute stop at a depth
equivalent to 10 ft. in the

sea -- 8 ft. givina group 'K"
at the end of the dive.

Note: Ascent rate should be 48 ft. per min.
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