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CAUTION: SCUBA Diving beyond this depth requires AUSI Level III (Advanced) training

CAUTION: SCUBA Diving beyond this depth requires AUSI Level IV (Deep Diver) training

Quick and Easy Dive table
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Haldane’s tables
In 1906 the British Admiralty appointed J.S.
Haldane to develop a decompression table:
• After experimentation involving goats,

Haldane published his first set of tables in
1908

• Haldane based his table on the following
assumptions:
• The body could tolerate

approximately a 2:1 pressure ratio
drop without forming bubbles, eg.
30m to 10m (100’ to 33’), 10m to 0m (33’
to 0’)

• Nitrogen uptake and elimination
occurred at equal rates

• The body could be represented by
five theoretical tissue types with half
times of 5, 10, 20, 40 and 75 minutes
(known as T5, T10, T20, T40 and T75)
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Although many of
Haldane's

assumptions have
been shown to be

incorrect, the
concept of his model
is still the basis for

most dive computers
and tables used

today
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Fundamentals
Most modern dive tables and computers are
based on the following principals:
• Maximum no-decompression time is the

point at which diver can return to surface
at the recommended ascent rate without
exceeding a set ratio of supersaturation
(when the level of nitrogen in the tissues
exceeds the level of nitrogen in the air)

• Once no-decompression times are
exceeded decompression stops are
introduced so diver can return to stop
depth at the recommended ascent rate
without exceeding a set ratio of
supersaturation

• Decompression stop times are calculated
so diver can return to next shallowest stop
depth and finally to surface at
recommended ascent rate without
exceeding a set ratio of supersaturation

• Repetitive dive calculations are based on
the theoretical amount of nitrogen still
present in the diver’s body from previous
dives

Summary
Most modern tables and computers are
based on Haldane's model but the tissue
half-times, number of tissue types and
allowable supersaturation pressure ratios are
varied:

Examples:
1. US Navy Tables (1957):

Uses six Tissue Half Times - 5, 10, 20, 40,
80, 120 min

2. SUUNTO EON computer:
Uses nine Tissue Half Times - 2.5, 5, 10, 20,
40, 80, 120, 240, 480 min
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Decompression is an
inexact science with
much unknown but
safe diving practices
will significantly
reduce the
probability of
symptomatic bubbles
forming (ie DCI)

Many tables and
computers are
available on the
market and should
always be consulted
when planning dives



First dive
• The diver has not dived for the period of

time required to return their tissue
nitrogen levels to normal:
• Time required depends on

decompression table or computer
being used

No-decompression dive
• A dive not exceeding the

no-decompression time limit and hence
not requiring any mandatory
decompression stops (safety stops are
not mandatory) during ascent:
• The amount of time available

depends on depth, previous dives
and the decompression table or
computer being used

Decompression diving
• A dive exceeding the no-decompression

time limit and hence requiring mandatory
decompression stops during ascent:
• The amount of time and depth of

decompression stops depends on
many factors, including: depth, time,
previous dives and the decompression
table or computer being used

Repetitive dive
• Any dive conducted whilst excess nitrogen

remains in the tissues as a result of the
previous dive (or dives):
• The available no-decompression time

is reduced by excess nitrogen
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Altitude diving
• In most cases, diving at an elevation

greater than 300 metres (999 feet)
above sea-level is considered as altitude
diving

• Maybe specified differently for individual
tables or computers (eg. BSAC have a
chart of altitude and atmospheric
pressure which needs to be consulted)

Flying (or altitude) after diving
(includes going over hills or mountains)
• Sufficient safe time must be allowed for

sufficient out-gassing of excess nitrogen
• There are recommended safe times

before going to altitude after diving:
• Tables and computers have different

methods of calculating the safe time
• Divers Alert Network recommend at least

18 hours after the last dive

Multi level dive
• A multi level dive is a dive that is planned

and conducted where significant time is
spent at two or more depths:
• Standard tables are generally

designed for rectangular profiles

Ascent rate
• Usually given as an acceptable range or

a maximum allowable value:
• Varies from table to table and may

change with depth
• Divers Alert Network recommend a

maximum of 9m (30’) per minute

Safety stops
• Recommended stops during ascent at

specified depths (near the surface) for
specified times
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Some computers
automatically adjust
to altitude

Multi-level diving can
be conducted on
most computers

Safety stops reduce
the ascent rate near
the surface where
the relative pressure
change is greatest



Decompression stops
• Mandatory stops during ascent at

specified depths for specified times:
• Chest must be at depth of stop
• Only required when no-decompression

times have been exceeded
• Allows reduction of tissue nitrogen

levels so that the ratio of nitrogen in
tissues to ambient pressure doesn’t
become excessive

Repetitive group designation
• Used by tables to indicate the amount of

nitrogen remaining in tissues at any time:
• A letter is usually used with “A” being

the smallest amount of nitrogen and
subsequent letters “B” , “C”, etc
representing increasing amounts of
nitrogen

Residual nitrogen time
• Used by tables to indicate amount of

time for a single dive at a particular
depth required to produce the same
amount of nitrogen in the diver’s tissues
as their current repetitive group
designator:
• When a repetitive dive is conducted

the residual nitrogen time for the
depth of the dive is subtracted from
the no-decompression time giving a
new adjusted no-decompression time

Surface interval
• Time between reaching the surface at the

end of one dive and leaving the surface
at the beginning of the next dive:
• Electronic timers, or dive computers, the

surface interval is the time from
reaching a depth of about one metre
(3’) at the end of one dive and
passing a depth of about one metre
(3’) at the beginning of the next dive
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Dive time
• Time between leaving the surface at the

beginning of a dive and reaching the
surface at the end of the dive:
• Electronic timers or dive computers the

dive time is the time from passing a
depth of about one metre (3’) at the
beginning of a dive and reaching a
depth of about one metre (3’) at the
end of the dive

Bottom Time
• Time spent submerged from start of dive

to beginning of final ascent to the
surface:
• Variations of this definition exist,

particularly in reference to whether or
not safety stops are included in
bottom time

Emergency Decompression
• Decompression stops conducted when

no-decompression limits are accidentally
exceeded on no-decompression tables

Predisposing Factors
• Factors which may increase an individual’s

susceptibility to decompression illness and
which should be taken into account when
planning dives

Depth
• Maximum depth reached at any stage of

the dive
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Function
• Used to minimise risk of Decompression

Illness (DCI)
• Cannot guarantee

prevention of DCI

Types
• US Navy (1957) or

derivatives of, such as:
• The “NU-WAY” Repetitive

Dive Tables*
• NAUI Dive Tables*
• SSI Tables*

• The Huggins Tables
• The Bassett Tables
• PADI Recreational Dive

Planner*
• Buehlmann/Hahn
• The BSAC (British Sub-Aqua

Club) ‘88 Decompression
Tables

• DCIEM* (Defence and Civil
Institute of Environmental
Medicine—Canada)

• Single short-form tables:
• Quick & Easy Dive (QED)

Table*
• Gain Wong—Short Form

No-Decompression Table
• The PADI Wheel

Note: * most commonly used
tables

102
2
0

D
iv
e

ta
b
le
s:

F
un

ct
io

n
&

ty
pe

s

The “NU-WAY” Repetitive Dive Tables, an adaption of the
US Navy tables, were once commonly used



Work sheet
(See Appendix A for answers)
1. What are the no-decompression limits for

the following depths?
Please make comments where applicable.

Depth QED DCIEM US
Navy

PADI
RDP

8m (27’)

11m (36’)

19m (63’)

24m (80’)

28m (93’)

35m (117’)

40m (133’)

45m (150’)

2. What repetitive group would you be in
after the following single dives?
Please make comments where applicable.

Depth Time DCIEM US
Navy

PADI
RDP

8m (27’) 45 min

11m (36’) 30 min

19m (63’) 15 min

24m (80’) 20 min

28m (93’) 12 min

35m (117’) 8 min

40m (133’) 3 min

45m (150’) 5 min
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Work sheet
(See Appendix A for answers)
1. Calculate the maximum no-decompression

dive times allowed for the following dive
sequences:
(a) Dive 1: 27m (90') for 18 minutes

Surface Interval: 2 hours 30 minutes
Dive 2: 18m (60') for X minutes

(b) Dive 1: 32m (107') for 10 minutes
Surface Interval: 3 hours
Dive 2: 25m (83') for Y minutes
Surface Interval: 1 hour 30 minutes
Dive 3: 15m (50') for Z minutes

Please make comments where applicable.

Times QED DCIEM US
Navy

PADI
RDP

X

Dive
Group

Y

Dive
Group

Z

Final
Group
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General
• A decompression dive is a dive

exceeding the no-decompression time
limit, thus requiring mandatory
decompression stop during ascent

• The time and depth of decompression
stops depends on many factors, including:
• Depth
• Time
• Previous dives
• The decompression table or computer

being used

Warning
Decompression diving:
• Significantly increases the risk of DCI
• Requires specialist training, such as

technical diver training or commercial
diver training

• Prevents immediate access to the surface
without a high risk of Decompression
Illness should something go wrong

• Requires specialist safety equipment,
including redundant air systems

• Increases the risk of hypothermia
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It is necessary to be
able to use the
decompression
schedules of a table
for calculation of
decompression where
a no-decompression
limit has been
exceeded

Although tables may
include
decompression
schedules, these
should not be used
without specialist
training



Work sheet
(See Appendix A for answers)
1. What decompression is required for?

Depth &
Time QED DCIEM US

Navy
PADI
RDP

18m (60’)
60 min

27m (90’)
25 min

33m (110’)
20 min

36m (120’)
15 min

2. What decompression is required for the
following two dive sequence?
Dive 1: 36m (120') for 8 minutes
Surface Interval: 2 hours
Dive 2: 27m (90') for 20 minutes

Dive QED DCIEM US
Navy

PADI
RDP

Dive 1
Group

Dive 2
Group

3. What decompression is required for the
following three dive sequence?
Dive 1: 33m (110') for 15 minutes
Surface Interval: 2 hours 45 minutes
Dive 2: 24m (80') for 15 minutes
Surface Interval: 2 hours
Dive 3: 18m (60') for 15 minutes

Dive QED DCIEM US
Navy

PADI
RDP

Dive 1
Group

Dive 2
Group

Dive 3
Group
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Effects of pressure
• At altitude, the atmospheric pressure is

less than sea level.
• The table below gives approximate

atmospheric pressure values at various
altitudes

Altitude
(above sea level)

Atmospheric
Pressure

(metres) (feet) (ATA) (psi)

0 0 1.00 14.70

500 1,640. 0.95 13.97

1,000 3,280 0.90 13.23

1,500 4,920 0.85 12.50

2,000 6,560 0.80 11.76

2,500 8,200 0.75 11.03

3,000 9,840 0.70 10.29

3,500 11,480 0.65 9.55

4,000 13,120 0.60 8.82

4,500 14,760 0.55 8.08

5,000 16,400 0.50 7.35

• Water pressure is not effected by
atmospheric pressure

• Water pressure is approximately 3% less
in fresh water than salt water:
• Salt water:  1 atm = 10m (33’)
• Fresh water:  1 atm = 9.7m (30’)

• Total pressure is effected by altitude as
seen in the following comparison of the
pressure at sea level versus that at 5,000
metres (16,400 feet) of elevation

Depth Total Pressure

At Sea Level At 5000m

(m) (feet) (ATA) (psi) (ATA) (psi)

0 0 1 14.7 0.5 7.4

10 33 2 29.4 1.5 22.1

20 67 3 44.1 2.5 36.8

30 100 4 58.8 3.5 51.5

40 133 5 73.5 4.5 66.2
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Critical pressure ratio (CPR)
• Most tables and computers are based on

the concept that there is a critical ratio of
nitrogen pressure in the air being
breathed, to that in the body tissues

• If the critical ratio is exceeded,
symptomatic bubbles and hence
Decompression Illness will develop

• Maximum no-decompression times, ascent
rates, decompression stop times and
depths are all based on this critical ratio

• With increased altitude, the ratio of
pressure change over depth increases as
shown in the example below:
Pressure change ratio from 10 metres (33’)
to surface, when surface is:
• At sea level:

CPR = 2 ATA / 1 ATA = 2
• At 5,000m (16,400’):

CPR = 1.5 ATA / 0.5 ATA = 3
• To allow for this effect most tables and

computers adjust the actual depth at
altitude to an equivalent deeper depth
and use the normal schedules with the
adjusted depth

• Ascent rate, and decompression stop
depths, are similarly adjusted

Acclimatisation
• During ascent to altitude, our body will

contain higher nitrogen levels in the
tissues than in the surrounding air

• A 12–24 hour period is required to
eliminate this effect

• Until this time, adjustments must be made
to the dive times as if dives have already
been performed
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Work sheet
(See Appendix A for answers)
1. Use the DCIEM Sport Diving tables to

calculate the effective depth and
maximum no-decompression times for the
following altitudes and depths:

Altitude Depth Effective
depth

Maximum
No deco

350m (1148’) 14m (47’)

1000m (3280’) 21m (70’)

1500m (4920’) 31m (103’)

2000m (6560’) 33m (110’)

2500m (8200’) 40m (133’)

2. Use the DCIEM Sport Diving tables to
calculate the maximum no-decompression
dive times allowed for the following dive
sequences performed at 1100m (3600’)
above sea-level:

(a) Dive 1: 27m (90') for 18 minutes
Surface Interval: 2 hours 30 minutes
Dive 2: 18m (60') for X minutes

(b) Dive 1: 32m (107') for 10 minutes
Surface Interval: 3 hours
Dive 2: 25m (83') for Y minutes
Surface Interval: 1 hour 30 minutes
Dive 3: 15m (50') for Z minutes

Dive Effective
depth

Max
no

deco
Deco
stops

Rep
group

Rep
factor

(a)  1

(a)  2

(b)  1

(b)  2

(b)  3
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General
A multi-level dive is a dive that is calculated
and conducted where significant planned
time is spent at two or more depths:
• Each depth must be successively

shallower with the deepest point of the
dive at the beginning

• Ideally, the time spent at each level
should get successively longer as shown
in the profile below:

Methods
• There are three main methods used for

calculating multi-level dives using tables:
• Repetitive group method
• Repetitive dive method
• Use of a specialist table (eg. ‘The PADI

Wheel’)
• None of the above methods have been

extensively tested and as a general rule,
multi-level diving is best achieved using a
dive computer conservatively
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Special rules
Most multi-level procedures have developed
with rules to reduce the level of nitrogen in
the body’s tissues. These rules can be
generalised into a set of guidelines for any
multi-level dive:
• Always conduct the deepest part of the

dive first and ascend to progressively
shallower depths

• Do not exceed the no-decompression
times at any level

• Limit the number of steps to four and
ascend by at least six metres (20’) or the
amount specified, if greater

• Keep fourth step shallower than 9m (30')
• Do not exceed 39m (130’) at the deepest

point of the dive
• Conduct a safety stop of at least three

minutes at five metres (15’) and include it
in the dive calculation

• Allow for a minimum surface interval of
one hour between dives

• Do not do more than two dives within 24
hours

• Plan the dive prior to entering the water
and dive the plan (be conservative!)

• Reduce no-decompression limits to cater
for any predisposing factors

• Include the time spent ascending
between the levels as time spent at the
previous level

• Ascend no faster than 9m (30’) per minute
(use slower ascent rates near the surface)
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General
Upon returning to the surface at the end of
a dive, excess nitrogen remains in the tissues
of the diver:
• The amount of nitrogen and where it is

(ie.  fast or slow tissues) depends on
many factors, such as number and depth
of dives, exercise and water temperature

• The rate excess nitrogen leaves the body
of the diver also depends on many
factors, such as existence of bubbles and
hydration

• Upon ascent to altitude (where the air
pressure is reduced) with excess nitrogen
in the tissues, bubbles and hence
Decompression Illness can occur

• It is essential to have some guide as to
when it is safe to fly after diving, as many
divers go on holidays where flying is the
only practical method of transport

• Some dive sites require a drive through
hills after diving to return home, this must
also be considered

Determining time to fly
• Many methods have been developed for

determining when it is safe to fly or
ascend to altitude after diving

• Many of these methods are complex and
confusing, making mistakes likely

• Methods vary in required surface intervals
from as little as two hours up to as much
as 48 hours

• Some methods are based on a cabin
pressure in a commercial airliner
(approximately 0.75 ATA, however cabin
pressures can get as low as 0.58 ATA

• Many dive computers give times to fly
which are not very conservative and do
not allow for the possibility of
asymptomatic bubbles (which are known
to exist after most dives) expanding
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Function
• Used to minimise risk of Decompression

Illness (DCI)
• Cannot guarantee prevention of DCI

Types
• Standard
• Air integrated
• Hoseless air integrated

Standard features
• Dive time
• Current depth
• Maximum depth
• Remaining no decompression time
• Planning mode
• Ascent rate

Additional features
• Altitude modes
• Remaining air time or no-decompression

time (whichever is the least)
• Decompression stop depths and times
• Decompression ceilings
• Nitrogen tissue loading bar graph
• Audible warnings for such things as:

• Low air
• Low battery
• Rapid ascent rate
• Low remaining no-decompression time

• Decompression for gases other than air
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Operation
• Consult manual before using

for first time
• Manually switched

computers must be turned
on before descent

• Always use conservatively
• In case of failure have a

backup dive plan and
system:
• Ascend slowly (< 9m

(30’) per min) to
between 6m (20’) and
3m (10’)

• Stop for as long as air
supply will safely allow

• Don't share a computer
between two divers

• Use safe dive profiles (eg
don't plan decompression
dives)

• Avoid multiple ascents
• Always plan for and conduct

safety stops where possible
• If diving at altitude set the

correct altitude mode
• Do not use with any gas

mixture other than air

Care and maintenance
• Wash thoroughly in fresh

water after use
• Have serviced annually by

a qualified service
technician

• Replace battery as soon as
low battery warning
appears or if going on dive
holiday or near limit of
battery life

• Carry a spare battery, if
appropriate



Theory
• Decompression is an inexact science as

such many factors can increase a diver’s
chances of suffering Decompression Illness

• Many of the factors that predispose a
diver to DCI can be avoided but some
cannot

• If predisposing factors are identified they
can be allowed for in a number of
different ways:
• Treat the dive as being deeper than it

actually is
• Reduce the planned bottom time of

the dive
• Treat a repetitive dive surface interval

as being shorter than it really is
• Any combination of the above, or
• Don’t dive

Examples
Below are some examples of possible
predisposing factors, the list is by no means
exhaustive:
• Fatigue
• Age greater than 40
• Cold water
• Repetitive diving
• Previous bends
• Obesity
• Lack of fitness
• Being Female
• Dehydration/hangovers
• Exercise before, during and after dive
• Rapid ascents (>9m (30’) per minute)
• Patent Foramen Ovale (PFO)
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1. What is a no-decompression
dive?

2. What is a decompression
dive?

3. What is a repetitive dive?

4. What is considered diving at
altitude?

5. What is a multilevel dive?

6. What is a safety stop?

7. What is a decompression
stop?

8. What is a repetitive group
designation?

9. What is residual nitrogen
time?

10. What is surface interval?

11. What is bottom time?
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For questions 12 to 15, use the
following data:

Dive 1: 33m (110ft.) for 10 min.
Surface interval: 2hrs. 20 min.
Dive 2: 24m (80ft.) for X min.
Surface interval: 3hrs. 30 min.
Dive 3: 15m (50ft) for Y min.

12. Using US Navy Table
calculate X and Y for the
above dive sequence, and
give the repetitive dive group
after each dive

13. Using the PADI Recreational
Dive Planner calculate X and Y
for the above dive sequence,
and give the repetitive dive
group after each dive.

14. Using the DCIEM Table
calculate X and Y for the
above dive sequence, and
give the repetitive dive group
after each dive.

15. Using the QED Table
calculate X and Y for the
above dive sequence.

16. When multi-level diving, how
many steps should the dive
be limited to?

17. What is the simplest and most
conservative method for
determining safe fly time?

18. List five standard features of a
diving computer.

19. List 10 considerations when
using a computer.

20. List 10 predisposing factors of
Decompression Illness.
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