

















NITROX & MiXxeD GAS —
DIVING BASICS ,+o0, + He -2

by John T. Crea

Editor’s Note: We were browsing through the Scuba
Forum on CompuServe recently and came across
some questions oflen asked by recently certified
divers. We found lucid answers by John Crea, a
leading decompression specialist in mixed gas
diving. For some of you this is old stuff, though
review is a good habit. For many it may be your
first introduction to viable mixed gas alternatives to
air diving.

What is nitrox? Nitrox (also called EANX,
Enriched Air, SafcAir, elc.) is any mixture of
nitrogen and oxygen (other than air) uscd for
diving eithcr at depth or while performing
decompression stops. In the saturation habitat
(underwater research facilities) community,
Nitrox usually refers to mixtures in which the
oxygen concentration is less than that of air
(AIR 1S 20.95% O,), to prevent long term
exposure to clevatcd oxygen partial pressures
that can result in one form of oxygen toxicity.
In the recreational/scicntific/technical diving
community, Nitrox usually refers to mixtures
with higher oxygen concentrations than those
found in air to incrcase no-decompression
times and/or make for more efficient
decompression.

Why use Nitrox for scuba diving? By using
oxygen enriched mixtures (in appropriate safc
depth ranges), the diver is exposed to lower
incrt gas concentrations at the same dcpth as
compared to an air dive (see box). These
lower incrt gas concentrations result in lower
inspired inert gas partial pressures at the same
measurcd depths. As a result the diver
absorbs less nitrogen on any given dive than
on an equivalent air dive resulting in longer
no-decompression limits (as compared to air),
and shorter decompression requiremcnts on
comparable decompression dives.

Is it true that Nitrox lowers the potential
for nitrogen narcosis? Some people in the
past have claimed a dccrcase in nitrogen
narcosis when using  oxygen enriched
mixtures, but research has indicated that (as
cxpected from the lipid solubilities of both
nitrogen and oxygen) when using only
nitrogen and oxygen in the breathing mixture,
that there was no measurable decrease in
narcosis at a given depth when the mixture
was varied.

When using Nitrox will I have a lower gas
consumption than when diving with air?
Some marketing/certifying agencies have
claimed decrcased gas consumption when
using Nitrox, but research of thousands of
manned dives shows that this is not the casc.
These statements are made by those who do
not understand respiratory physiology. The
amount of gas moved into and out of the
lungs is strictly a function of carbon dioxide
levels and the body’s response at attem

to maintain normal levels of carbon dioxide.

Are there any downsides to using Nitrox?
Oxygen toxicity and depth limits. Oxygen at
high partial pressures can become toxic in two
different ways. The first is long term toxicity
(often referred to as Pulmonary Oxygen
Toxicity), this is first seen in thc lungs, and
begins to develop anytime the body is exposed
to partial pressures of oxygen greater than 0.5
ATA. Actual exposure limits (determined by
measurcments of reversible and tolerable
changes in the lungs) are based on Oxygen
Tolcrance Units, and the rate at which a diver
accumulates these OTU’s will vary depending
on the partial pressure. A higher partial
pressure causes the diver to accumulate

OTU’s much more rapidly than when exposed
to lower partial pressures. This type of
oxygen toxicity is of no concern to the
average recreational diver using Nitrox. The
second type of oxygen toxicity is of major
concern. This is Central Nervous System
oxygen toxicity. This can result in an epileptic
type seizure when divers are exposed to high
partial pressures of oxygen (most operational
limits usually limit the maximum exposure to
1.4 ATA while at work, and 1.5-1.6 ATA
while at rest.) Obviously, we can reach these
partial pressures when breathing air, but they
happen at depths well beyond the recreational
limits (ie, 1.4 ATA on air occurs at 187 fsw),
however the Nitrox diver has much less
leeway (or margin of error) before attaining
partial pressures that can be riskier or
dangerous.

What are the depth limits for standard
Nitrox mixtures? When breathing Nitrox
(common nitrox mixtures include Nitrox 1 -
32% oxygen, and Nitrox II, 36% oxygen) the
depth limits fall within the sport diving range.
With Nitrox I, the depth limit to 1.4 ATA is
111 fsw, and with Nitrox II this limit is at 95
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THE INTERNATIONAL
ASSOCIATION OF NITRONEN
& TECHNICAL DIVERS

- The first certification program for breathing

gases other than air,

- Diver and instructor certif ication in EAN

Nitrox: Nitrox Technical, Tri
Air: Gas Mixing:

ix: Technical Deep
AN Overhead Environment Diving,

EAN Cave and EAN Wreck Penetration.

+ International representation by TANTD Australia, IANTD United

Kingdom, IANTD Austria and IA}

I'D Venezuela.

To insure SUPERIOR EAN & MIXED GAS DIVING EDUCATION
from the most experienced professionals worldwide, call, fax or write
today for a listing of facilities and instructors near yvou (international

listings available).

Phone/Fax (305) 751-4873

1545 NLE. 104 Street -

Miami Shores, FI. 33138

founded 19835 by Dich Ruthowski. pioncer of recveational EAN diving
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DIVE BOAT SCHEDULES

|

*
Orbit Diver Il
Capt. Noel Voroba
(203) 333-DIVE
Bridgeport

FLORIDA KEYS

*
Key West Diver
Capt. Bill Deans
"High Tech” Dive Center
(800) 873-4837
Dive Year Round
Key West

MASSACHUSETTS

Grey Eagle'
Capt. Eric Takakijon
(508) 362-6501
Bourne Marina
Yarmouthport

July 1 Suffolk
2 USS Bass
3 U-853
4 U-853
5 U-853
9 G.K.B. & Pottstown
10 John D. Dwight
11 Port Hunter
17 G.K.B. & Plane Wreck
18 CathM. &Scoron LG,
23 Y.5.D. {shallow wreck)
24 Seaconnet
25 Trojan
30 Endicott
31 Mars

I Plane & Target wrecks
6 G.K.B. & Sconon LG.
7 Mars
8 Plane & Targel wrecks
13 Lightship
14 Seaconnel
15  Trojon
20 Coyole
21 Por Hunler
22 Plane & Target wrecks
27 U-853
28 Idene
29 U-853

NEW JERSEY

Blue Fathoms'

Capt. Tony Donetz

(908) 369-2260

Daily, Weekends & Evenings
Point Pleasant

Deep Adventures u'
Capt. John Larsen

(908) 270.8888

Weekend & Night Dives

78" A/C and Heat

Point Pleasant

Notorious®

Capt. Tony Chenko

(908) 458-3472

33’ Custom 6 Pac

Wehrlen Bros. Marina, Brick

hly 3 RPResor

4  Captain’s Choice
10 Mohawk & Emerald
11 Lillien
16  Night Dive
17  Caplain’s Choice
18 Captain’s Choice
24 8enson & Pinto
25 Tolten
31 Captain’s Choice

Avg | Vizcayo & Hargraves
15  Arundo
21 Gulftrade
22 Greol Isaac
28 Caplain's Choice
29 Texas Tower

-
Sea Lion
Capt. George Hoffman
Capt. Kevin Brennan
(908) 528-6298
Weekday Nite & Weekend
Brielle

*
Venture IlI
Copt. Paul Hepler
(908) 928-4519
Shark River Inlet

NEW YORK

Charioteer’
Capt. Lawrence Davis
Capt. Gregg Fishman
(718) 263-1215
Lindenhurst, L) 6 Pac

Defiance
Capt. Mike Carew
(212) 885-1588
Dive the L.I. Saund
City Island

*
Eagie’s Nest
Capt. Howard Klein
(516) 735-2254

11 Iberio

11 Llizzie D/Valerie E
13-15  Block Island U-853

USS Bass/ Grecian

17  USS San Diego

18 Llizzie D

18 Valerie E / Pipe Barge
20-22  Andrea Dona

24  Yankee/Tarantula

25  Steel Wreck

25 Fran S / tberio
27-28 Coimbra

31 USS San Diego

1 AQUA WOMAN ‘93
4  Texas Tower
7 Arundo
8  Stolt Dagali & Lizzie D
11 8idevind
14 linda & Kenosha
15  Pipe Barge & lberia
17 & 18 U-Who ovemighler
21 Captain’s Choice
22 Steel Wreck
22 Valerie E & lberio
25 Oregon
28  USS San Diego
29 Llizzie D
29 Valerie E

Jeanne Ii"

Copt. Bill Reddan

(718} 332-9574

Call for afternoon and Nite dives
Sheepshead Bay, Brooklyn

3 ValerieE
4 USN Algol
4 NY Harbor Cruise
5 Asfalto
7 Mystery Wreck
10  Pinta / 8ald Eagle

uly

11 Ed East
11 Local Lobster
12 Llizzie D

13-14  Pinla, Harvey's,
Immaculala,Mystery
17  British Corvette
17 Moonlight Criuse

18 Cindy

21 Ambose Lighiship

24 Pinta

25 Big "G’

27-2B  USN Algot, Stolt

Dagali, Pinla

31  R.C. Mohawk

31 Ashalto

Aug Petland Fisth

21 Pinla

22 Bold Eagle
25 RC Mohawk
28 Cindy

29 Masodonia
30 Iberia

*
Sea Hawk
Capt. Frank Persico
(718) 279-1345
Copt. John Lachenmeyer
(516) 499-9107
Wednesday & Weekends
Freeport

-
Shearwater Il
Copt. Jim McKoy
Caopt. Tom Conlon
(516) 242-0529
Fishing & Diving Charters
Captree Boat Basin

.
Southern Cross
Capt. Phil Galletta
{516) 587-3625
Babylon Village Dock
Jly 2 USS San Diego
3 Jones Reef

4 Llinda

9 Lizzie D
10 Reggie
11 Oregon
16 USS San Diego
17  Tarantula
18 USS San Diego
19 USS San Dlego
23  Tarantula
24 USS San Dlego
25 Oregon
30 Yankee
31  Llinda

1 USS San Diego
é Llinda
7 Jones Reef
8 Reggie
13 Oregon
14 USS San Diego
15 Kenosha
21 USS San Diego
22 Oregon
28 Jones Reef
29 USS San Diego

L
Wahoo
Capt. Steve Bielenda

11 Oregon
15-18  Andrea Doria
19-22  75th Anniversary
USS San Diego Week
24  Texas Tower 80-180°
26-29  Republic Expedition
220’ (516) 889-1208
31 USS San Diego

Asg 1 USS San Diego
3 &4 DudosAnnual Oregon
& USS San Diego dives
6 Coimbra
7 USS San Diego
8 Oregon
14 USS San Diego
19 &20 Oregon Super
Overnighter
21 USS San Diego
22 USS San Diego
28  USS San Diego
29 USS San Diego

NORTH CAROLINA

Margle n
Copt. Art Kirchner
{201) 361-3018
Cope Hatteras

Scuba South 1 & Il
Copt. Wayne Strickland
(919) 457-5201

Year Round Diving
Southport

RHODE ISLAND

Thundertish
Capt. Bill Palmer
(203) 269-0619
U-853 & More

Rhode Island & Conn.

-
Sundowner
Capt. Nike Seamans

Capt. Trueman Seamans
(804) 481-7136

!
Point Loakout / Key West 4 Mystery Wreck ! Chesapeake Bay Diving
7 Harvey's Woody Capt. Janet Bieser Virginia Beach
Jdy 3 Stoli Dagali 8 Caplain’s Choice (516) 928-3849
4 LizzieD 9 USN Algol Captree Boat 8asin
4 NY Harbor Cruise 11 RC Mohawk Call For Resorvatl
5 USS San Diego 14 LizzieD July 3 Oregon Cortificatlon Cards
7 Texas Tower 15 Marnlin’s Misery 4 USS San Diego Regeired
10 Oregon 18 Cindy 5 USS San Diego 9
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