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NSS-CDS TRAINING PROGRAM: PURPOSES AND GOALS

A. Primary purposes of The Cave Diving Section of the National Speleological
Society (NSS-CDS) are to:

o Educate the general public in the proper procedures and techniques for partici-
pating in cavern or cave diving; formal training stresses the importance of cave
conservation in addition to safe diving practices and procedures. The NSS-
CDS believes that only with proper training and guided experiences can one
visit underwater caves in a manner that reduces risk.

« Protect the caverns and caves from harm; We believe that a properly trained
cave diver will significantly reduce the impact that can be caused to the cave
environment and its unique features.

The NSS-CDS is committed to the safe and proper enjoyment of the cave environ-
ment and its protection.

B. The goals of the NSS-CDS Training Program include:
« Establish and maintain standards and procedures for the training of
SCUBA divers in cavern and cave diving.
» Establish and maintain standards and procedures for the development of
cavern and cave diving instructors.
« Develop and make available outlines and other educational support ma-
terials for cavern and cave diving training.
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THE NSS-CDS ORGANIZATION

The Cave Diving Section (CDS) is a non-profit gen-
eral membership group founded in 1973. Our parent
organization, National Speleological Society (NSS)
was founded in 1941. Together we promote cave con-
servation awareness, cave diving safety and the study
and exploration of underwater caves. Your member-
ship and donations help us to continue to fund these
and many other worthwhile endeavors. The NSS-
CDS also purchases cave sites in order to protect
open access for members. Joining the organization
has many benefits, including;

« Publications such as Underwater
Speleology and NSS News.

. Events such as the annual workshop.

. Access to CDS-owned dive sites.

« Access to technical and dive site
information.

« A collective voice for concerned cave
divers for cave conservation.

« Organizational status for seeking and
maintaining access programs to cave
sites on public and private lands.
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NSS POLICY FOR CAVE CONSERVATION

The National Speleological Society believes: that caves have unique scientific, recreational,
and scenic values; that these values are endangered by both carelessness and intentional
vandalism; that these values, once gone cannot be recovered; and that the responsibility for
protecting caves must be assumed by those who study and enjoy them. Accordingly, the
intention of the Society is to work for the preservation of caves with a realistic policy
supported by effective programs for: the encouragement of self-discipline among cavers;
education and research concerning the cause and prevention of cave damage; and special
projects, including cooperation with other groups similarly dedicated to the conservation of
natural areas.

Specifically:

All contents of a cave; formations, life, and loose deposits are significant for its enjoyment
and interpretation. Therefore, caving parties should leave a cave as they find it. They should
provide means for the removal of waste; limit marking to a few small and removable signs as
are needed for surveys; and especially, exercise extreme care not to accidentally break or soil
formations, disturb life forms, or unnecessarily increase the number of disfiguring paths
through an area.

Scientific collection is professional, selective and minimal. The collecting of mineral or
biological material for display purposes, including previously broken or dead specimens, is
never justified, as it encourages others to collect and destroy the interest of the cave.

The Society encourages projects such as: establishing cave preserves; placing entrance gates
where appropriate; opposing the sale of speleothems; supporting effective protective
measures; cleaning and restoring over-used caves; cooperating with private cave owners by
providing knowledge about their cave and assisting them in protecting their cave and
property from damage during cave visits; and encouraging commercial cave owners to make
use of their opportunity to aid the public in understanding caves and the importance of con-
servation.

Where there is reason to believe that publication of cave locations will lead to vandalism
before adequate protection can be established, the Society will oppose such publication.

It is the duty of every Society member to take personal responsibility for spreading a
consciousness of cave conservation awareness to each potential visitor of caves. Without
this, the beauty and value of our caves will not long remain with us.










CONSERVATION

The concept of “Cave Diving Safety” does not just con-
cern diver safety, but also the impact on the cave system
that we choose to enter.

A person selects and enters a cave by choice; the
cave cannot discriminate between the trained or

untrained, the careful or careless, and the respect- Goethite/ phreatite forma-

ful or reckless. tions

Leave the cave as it was found; refrain from cas-

ual collecting of any kind. . Sediment formations / Clay
Make sure your skills are matched to the cave you Banks

are diving.

Attempt to remove trash when possible and leave . Delicate formations
none of your own.

Do not damage or otherwise disturb the cave;
your impact will be visible for thousands of years
to come.

Develop an awareness of sensitive cave struc-
tures and features.

e Goethite/ phreatite formations.

¢ Sediment formations / Clay Banks.

e Delicate formations.

¢ Cave fauna and bacteria colonies.

o Speleothems; stalactites, stalagmites, etc.

« Cave fauna and bacteria
colonies

. Speleothems; stalactites,
stalagmites

LANDOWNER RELATIONS

Access to all cave diving sites is controlled by the landowners either private or governmental. Courtesy and
respect are our best means to keep the access to these sites open. Without constant encouragement and coop-
eration, and our access privileges will be lost.

Land categories;

Federal or State owned/controlled.

Public/private parks.

Private lands.

Closed or special access sites.

Simple trespass sites, which are un-posted locations, typically private land with a tradition of public

access.
It is important to develop and maintain good landowner relations:

Abide by, and respect rules at private resorts and public parks.

Individual cave divers tend to represent the entire cave diving community in the diving and non-
diving public’s eye; act appropriately!

Promote overhead environment safety to other divers on-site by explaining Accident Analysis and
the No Lights Rule when appropriate and in a courteous manner.




Goethite 1s a mineral deposit composed

mainly of iron and manganese oxides that is

believed to be formed with the aid of bacte-

ria. These formations appear in many forms

such as the black crust on cave walls, black/

brown crust on clay or sand substrates or

even hollow tree stump appearing forma-

tions.

. Troglobytes: Fully cave-adapted animals,

. Troglophiles: Animals that utilize cave

. Trogloxenes: Occasional visitors into the

CAVE FAUNA

dependent on the cave environment.

Examples: crayfish, amphipods,

isopods, salamanders.

habitats, but not exclusively.
Examples: catfish, American eel.

cave environment. . TAKE NOTHING

Examples: open water fish species,
humans.

. KILL NOTHING




ACCIDENT ANALYSIS

The NSS-CDS estimates that over 570 divers have perished in underwater caves in North America since 1960.
This represents an average of over 10 diver fatalities per year in this type of overhead environment. Although
there are many more fatal diving accidents when considering all types, cave-related diving fatalities are almost
always preventable. The careful examination of these past accidents has had an overwhelming effect upon
training and behavior within the cave-diving community.

In 1977, an NSS-sponsored study of cave-related diving accidents, for which there was sufficient de-
tail, revealed some very significant information. By compiling a list of safety procedures and checking off the
ones violated in fatal accidents up through 1975, pioneer cave diving instructor Sheck Exley discovered that
three primary safety violations accounted for all fatalities. In 1983, NSS-CDS Training Chairman Wes Skiles
revised this list of safety violations to account for two additional contributory factors. The lists of these safety
violations and contributing factors are presented as Accident Analysis.

For the General Diving Community: Training
1. Lack of training in cave or cavern diving. (4 major contributory factor.)
2. Failure to run a continuous guideline to open water. (The most common

direct cause of cave and cavern diving fatalities.) ) )

3. Failure to reserve at least two-thirds of starting air supply for exit; also known as Guideline
the Thirds Air Rule. (The second most common direct cause of cave and cavern
diving fatalities.)

4. Exceeding the maximum depth limits for your level of training or the complica-
tions of depth (increased breathing gas usage); maximum depth limit for Cavern or
Basic Cave is 100 feet / 30meters, and 130 feet / 40 meters for any other recrea-
tional cave diving activity. Also, exceeding the Maximum Operating Depth
(MOD) of the gas used. (The third most common direct cause of cave and cavern
diving fatalities.)

S. Failure to use at least three lights. (A major contributory factor.)

For the Cave Diving Community;

The following items are direct and contributory causes of fatalities among trained cavern and cave divers,
and are also listed in order of frequency of occurrence.

1. Exceeding the depth limit for level of training or experience or the complications of depth (increased
breathing gas usage). Approximately 80% of trained cave diver fatalities have occurred at depths
greater than 150 feet / 45meters. The maximum safe depth for recreational diving use of compressed-
air diving is 130 feet / 40 meters. Today, with the use of breathing gases other than air, one must
consider the Maximum Operating Depth (MOD) of the gas they are using. Equivalent Nitrogen
Depth (END) should not exceed 130 feet / 40 meters.

2. Failure to use a continuous guideline to open water. This also includes failing to properly mark, and
gap or jump navigation points with line during the dive.

3. Failure to reserve at least two thirds of the beginning gas (air) supply to exit the cave.

4. Exceeding level of experience and / or training .




NOTES

Exceeding the limits of one’s training, skill, and experience, and/or having attitudes of
invincibility, carelessness or complacency are key contributing factors to any cave diver fatality.

Cave Divers must maintain navigational certainty (know your exact location within the
cave and how to get out) as well as reserve an overall adequate gas supply during a dive.




PSYCHOLOGICAL ASPECTS & STRESS CONTROL

Motivations: There are many reasons people The Panic Cycle:

explore caverns and caves. One’s motivations for e Initial stages; mentally masking or ignoring stress.
the dive often sets the tone and pace of that dive. e Fight or Flight Syndrome; A feeling of terror
Accepting varied motivations can help prepare us to begins to take control.

evaluate the dive as it unfolds, providing the moti- ¢ Panic; Ultimate failure to cope with stress. Can
vations never lead us away from basic safety prac- result in a fatality and has no place in cave diving.
tices. Never assume your partner’s motivations are  The diver must prevent the Panic Cycle from ever
the same as yours; be aware of their motivations taking hold of them.

and expectations and discuss when necessary. Recognizing stress:

¢ Positive Motivations « Inyourself:

1. Discovery and enjoyment of new and Uncomfortable mentally or physically.

unique environment. Fatigue.
2. Exploration of the unknown. Loss of concentration.
3. Technical interests and development. Frustration.

« Negative motivations
1. Thrill seekers.
2. “Red Flag “ syndrome; some are drawn to

Obsessive behavior.

In others:

Narrowing of perception, fixation.

the activity because of perceived risks Not answering signals.

or dangers. ‘ Clumsy and uncoordinated behavior.
3. “Innocent and ignorant”. Technique deteriorates.
« Ego Frustration.

1. Positive; seeking constant improvement. Wide-eyed look, dilated pupils.

2. Negative; “invincibility”, “ego threat”, Muscle tension and stiffening, freezing up.
“big-boy syndrome” (improper e Reacting to stress:
encouragement). 1. Stop activity.

2. Make sure gas supply is secure.
Stress: Pressure from within and without that can 3. Deep breathing until calm.
make one tense, anxious, and fearful. Typically, 4. Identify source of stress or problem.
stress will occur in combination from a number of 5. Solve problem; continue or call dive as
sources. needed.
e Psychological stress sources: e Predicting, avoiding, and coping with stress:
Time pressure. 1. Identify and eliminate all possible sources

Directional requirements. of stress as is practical.

Ego threat. 2. Reduce all possible sources of stress that
Self-doubt. cannot be eliminated.

o Physical stress sources: 3. Learn to cope with all sources of stress
Exertion and cold. that are not eliminated or reduced.
Equipment out of adjustment. 4. Accept that a certain level will exist;
Buoyancy. anticipate it.
Water current. 5. In the right quantities stress is good for us.
Loss of visibility; disorientation. 6. Practice all skills, especially emergency
Sufficient air. skills that would be used under stress.
Physical injury underwater. 7. Pre-visualize the dive.

o Task Loading: 8. Put safety before fun.
An accumulation or layering of psycho- 9. Remember the Golden Rule.

logical and physical stresses.




NOTES

,,,,,,,,,,,,,,,,,,,,,,,,,,,, Motivations Commitments
Positive Motivations Physical
Negative motivations Mental
Ego Time
Monetary

Stress
Psychological
Physical
Task Loading




Reducing Stress:
e Proper Attitude:
1. Respect the limits.
2. Use common sense.
3. Exercise mature judgment.

o Ability
1. Mastering skills; practice and repetition.
2. Additional training.
3. Feedback , critique among dive partners.
4. Observing and imitating individuals with
developed skills.

» Awareness
1. The mental ability to take in and process
necessary and changing information
(environment, team, equipment, self, etc.)
during a dive; a “conscious knowing”.
2. Increases with experience and repetition.
3. Increasing awareness expands a diver’s
“circle of knowledge” and “comfort / safe
zone” with every dive.

o Perception of risk

1. A combination of Attitude, Ability and
Awareness that helps divers stay within
their comfort/safe zone.

2. Anticipating and avoiding potential
problems.

3. Cave diving is a controlled risk activity;
as it 1s impossible to eliminate all risk, it
must be minimized at every opportunity.




An awareness of the limits for Cavern, Basic Cave and open water divers is very important for cave di- |
vers. Cave divers must stay within these limits when diving with non-cave divers.

Open water divers can dive relatively safely if:
1. They avoid entering caverns and caves completely, remaining in the direct ascent zone.
2. They do not take lights along on the dive; the No Lights Rule.
(The No Lights Rule is enforced at many dive sites.)

Limitations for trained Cavern Divers are recognized as:

The daylight zone of the cavern, and always within sight of the surface entrance.
Penetration limited to 1/3 of single cylinder or 1/6 of twin diving cylinders.

Minimum 72 cu. ft. / 2039 liters volume tank with starting pressure of 2000 psi/ 140 bar at start
of dive.

200 feet / 60 meters maximum distance from the surface.

100 feet / 30 meters maximum depth.

30 feet / 10 meters minimum starting visibility.

Penetration in the daylight zone only (on a primary reel), no traverses, dives start and end at
same point, no complex navigation.

No decompression stops (safety stop as needed/prudent).

No restrictions (areas too small for two divers to pass through together).

No original exploration.

No goal oriented dives.

No solo diving.

Limitations for trained Basic Cave Divers/Intro Cave Divers are recognized as:

Penetration limited to 1/3 of single cylinder or 1/6 of twin diving cylinders.

Minimum 72 cu. ft. / 2039 liters volume single tank with starting pressure of 2000 psi./ 140 bar
at start of dive for Intro Cave and if in twin cylinders, minimum 72 cu ft/ 2039 liters volume for
each tank with starting pressure of 1800 psi./ 124 bar.

100 feet / 30 meters maximum depth.

30 feet / 9 meters minimum starting visibility.

Main line penetration only, no jumps or gaps, no traverses, dives start and end at same point, no
complex navigation.

No decompression stops (safety stop as needed/prudent).

No major restrictions (no gear removal).

No original exploration.

No goal oriented dives.

No diver propulsion vehicles in cave.

No solo diving.




UNDERWATER CAVE FORMATION & TERMINOLOGY

Note: Geology is a specialized discipline beyond the scope
of this course, but the basic information presented here can
provide insight into what you will observe as a cave diver.
The NSS headquarters in Huntsville, Alabama can be con-
tacted for more extensive information regarding caves and
karst hydrogeology.

Types of caves

e Coral caves (Figure 1, facing page.)
-Typically in living coral heads.

-Small in size.

e Seacaves (Figure 2, facing page.)
-Formed by wave action along rocky
shoreline or coast.

-Especially affected by tides.

e Lava tubes (Figure 3, facing page.)
-Created and formed by volcanic action.
-Water then may act as a secondary force
creating changes and conditions.

¢ Dissolution Caves (Figure 4, below.)
-Longest and most complex.

-Caused by dissolution of carbonate
sedimentary rocks.

-Common throughout the world in
karst terrains.

-Most familiar to cave divers.

Dissolution cave formation and structure:

e Layers of soluble sedimentary rock (bedding

planes).
= Typically carbonate rocks; limestone (CaCO3)
and dolomite (MgCO3).
o Aggressive (CO2 rich) water often dissolves lime-
stone.

= Follows path of least resistance and gravity.
= Other sources of acidity.

e Sources of water and artesian pressure:

-Drainage/recharge area.
-Size and depth of aquifer.
-Hydrostatic head.
-Confining layers.

o Karst - an internationally used term that describes a
terrain, generally underlain by limestone, in which
the topography is formed by the dissolving of rock,
and is characterized by closed depressions
(sinkholes, or dolines), underground drainage,
caves, and other features.

Vadose Cave Formation, Vadose refers to cave
passageways or other spaces formed above the
normal water table of the area. The enlargement
process is enhanced by flowing streams and
solution, and is affected by gravity and the cave
atmosphere. This often results in decorations
collectively called speleothems.
Phreatic Cave Formation, Phreatic refers to
submerged cave passageways or other spaces
formed and enlarged below the normal water table
(or level) of the area. This implies enlargement not
only by chemical dissolution but also normal water
flow over the rock formation. This process is also
increased by the resultant rise in water pressure as
great flow is directed through a limited-size
passageway.
Vertically oriented passageways:

-Fissures

-Fractures

-Joints
Horizontal oriented passageways:

-Bedding planes

-Phreatic tunnels

-Key holes

Rooms and chambers
Breakdown
Cave entrances; springs and karst windows.




UNDERWATER CAVE FORMATION & TERMINOLOGY

Coral cave with 5
different entrances

Figure 1.

Sea Cave

ertically oriented passageways:
Fissures

Fractures
Joints

Figure 2.

Lave-tube Cave

cooled,
hardened lava

surface terrain

Figure 3.




TYPES OF UNDERWATER CAVE ENTRANCES

Springs:
These are cave openings through which water emerges under
normal conditions. These may be the historical exit of water
from the cave, generally found near the bottom of the cave,
or may be a higher opening which now serves as the
hydraulic exit due to a rising water table.

s Vent or orifice that discharges water.

o Head pool and run, connected to another surface

water body at a lower elevation.

Identifying characteristics;

e Pool will usually have a boil on surface.

e Lighter debris and particles and are pushed away.

e Referenced as an upstream flow.

Siphons (or Syphons):
These are cave openings into which water flows under nor-
mal conditions. In some coastal areas the same openings may
be considered a spring or a siphon as water flows in and out
with the tide. Other openings along river courses which are
normally springs may also become siphons when the river
rises and reverses the normal hydraulic pressures.
¢ Underground opening into which surface
water flows.
May also be called sinks, swallets or estavelles.
Identifying characteristics;
e Circular or patterned water movement (absence of
boil) on surface..
o Local accumulation of debris.
e Observing actual movement of water and particles
into opening.
o Referenced as a downstream flow.
e Provide additional dangers; refer to Specific Hazards
section.

Spring-siphon complexes, or “karst windows”:
This is another common configuration encountered by cave
divers. In this configuration water enters the bottom of a sink

Rise and sink streams, rivers or sloughs
(insurgence/resurgence).

River cave systems.

All of the above can be affected by seasonal
flooding cycles.

Sinkhole systems:

Often have hourglass-shaped profile.

Debris cone in center of bottom often a promi-
nent feature.

Typically exceed 130 feet / 40 meters in depth.
Oft d fi iver basi

Cenotes:

Spanish for “well;” usually referring to sink
holes or conduit-connected karst windows,
typically in Mexico’s Yucatan Peninsula
karst.

Caletta; Local name (Yucatan peninsula) for
inletted coastal spring.

via a spring tunnel, crosses the sink chamber, and exists Other submerged cave terminology:
via a siphon tunnel. The flow can be quite substantial and Caution: The entering of, or exploration in these areas is
may or may not be obvious in the surface basin above the beyond the scope of this level of training.

sink opening.
Typically found as part of conduit cave systems.
¢ May form discreet openings above conduit due to
collapse or solution and function as key openings
into a cave system;
- Flowing sinks
- Offset sinks
- Chimney or solution shaft entrances

Blue holes - In or near ocean sink or cave
system and is affected by daily tidal flows.

Sump - A water-filled section of a cave that
terminates an otherwise air-filled passage; often
called siphons by dry cavers.

Underground Lake - Air-filled cave rooms, or
sections of a very wide passageway partially
filled with water; these areas resemble a lake

and therefore are given this name.




TYPES OF UNDERWATER CAVE ENTRANCES (continued)

Karst Window Karst Window (with surface
(sinkhole) run between outflow and inflow) Spring with short

NOTE: The direction of flowing water can change within a cave system. This can also occur
when the depth of an adjacent river increases due to flooding, causing a reversal of flow in the
system. Caves that flow into the ocean will have a change in the flow due to tidal rise and fall.
Cave divers must always be aware of flow characteristics and possible changes - especially
those that may occur during the duration of a dive.

spring run spring head pool J

complex cave
passage




o Water.

now your limitations and the limitations
of your team members; always dive well
within those limitations!

e Ceiling; no direct exit to surface.

e Limited space.

o Darkness; loss of directional reference.
e Distance.

Combination of all of the above;
Increased stress loading, and is most typical.

The characteristics listed above typically produce, or are the direct cause of stress. In cavern and cave div-
ing environments, all of those characteristics/hazards are present by definition and tend to increase the stress
levels (task-loading) of those who enter overhead environments. With proper training, equipment configura-
tion, experience and remaining within your limitations of training, the cavern/cave diver can reduce the level
of task-loading.

e Chemicals
1. Tannic acid.
2. Hydrogen sulfide.
3. Haloclines- different layers of water with

Visibility various degrees of salinity and density.
 Sediments; classified by particle size and The mixing that results as the diver
composition: passes through the layers will distort
1. Sand. vision.
2.Silts:  a. Mud silt. Flow
b. Clay silt (smallest particles). Higher flows.

3. Decomposing organic materials; leaves,
peat, etc.

4. Bacterial growth and residues; esp. in
marine caves.

e Sediment Agitation - Silt is not, in itself, a
problem until it becomes agitated.

1. Poor swim and trim technique.

2. Diver’s equipment dragged across the
bottom.

3. Percolation caused by the diver’s exhaust

bubbles hitting the ceiling can result in
silt being dislodged from the ceiling.

4. Silt may stick to diver and equipment,
especially clay silts.

1. Resistance while entering cave,
“assistance” on exit.

2. Narrowing of passage can mean increase
in flow.

3. Usually means less sediment in main
passages, but disturbed sediments can
travel with diver to exit.

4. Need to anticipate buoyancy changes.

Low or no flow

1. Return swim may require as much or
more air, time and effort as did the swim
to turn point.

2. Passages may be more silty in general,
with percolation more common.




Disturbed

Most Easily..cccoeervernninniniiiiiiiiiiiinnen Least Easily
Mud Sand Clay
In Suspension
Longest ...ooiiiiiniiiiiiiniienciinniesecsnnnaones Shortest

Clay Mud Sand




SPECIFIC HAZARDS

(continued)

Flow (Continued)

Downstream or siphon flow;
VERY dangerous to cavern/intro/basic divers.
1. Specific dangers to dive team,;
- Increased exertion and air
consumption on exit.
- Normal thirds rule doesn’t work.
- Debris and silt travel in with dive
team.

Restrictions

Force dive team into single-file travel.

Line of sight through restrictions may not be best
travel path.

May be silty.

Create exit delays.

Not allowed at the Cavern level of training.

Passage configurations

Important when referencing; pay attention to cave
features such as breakdown, bedding planes,
vertical structure, etc.

Mazes.

Branching conduits.

Always make sure passage is large enough for
team to turn the dive effectively and safely.

Line Traps

Guideline running through an area through which
divers cannot pass, or would have extreme
difficulty negotiating, if forced to follow the line
in limited or zero visibility conditions.

Change of passage direction.

Switching sides in passage.

Restrictions.

Bedding planes.

Air Pockets (on ceilings)

Formed by trapped exhaust air, organic gases, or
in some cave passages where the cave is located
above the water table.

May contain high levels of gas (carbon dioxide,
methane, etc.) as well as low oxygen levels.

When ascending into air pockets, extreme care
should be taken to avoid damage to your equip-
ment and the cave environment.

NON-ENVIRONMENTAL
HAZARDS

Equipment Failure
e Loss of light:
Loss of primary light source may slow
your exit, requiring more time and gas.
Causes:
1. Failure to ensure back-up lights are in
working order.
2. Failure to determine sufficient burn
time.
Result: Touch-contact may be required
for safe exit.

» Loss of gas supply:

Causes:

1. Failure to correctly calculate and
monitor gas supply.

2. Gas escaping due to failure of O-rings,
equipment impact with ceiling, etc.

3. Failure to isolate escaping gas.

Result: Gas sharing may be required for

safe exit.

» Loss of continuous guideline to the exit.

Causes:

1. Most common is failure to run or
maintain continuous guideline.

2. Guideline is disturbed/broken by
others.

Result: Lost line procedures must be

utilized to relocate line for safe exit.

X = Ling traps

it the line is pulled into any of

these iraps, the divers may

not be able to find their way
out during & sillout




NOTES

GENERAL HAZARDS

WATER.
CEILING.
LIMITED SPACE.
DARKNESS.
DISTANCE.

SPECIFIC HAZARDS
VISIBILITY.
CURRENT.
RESTRICTIONS.
PASSAGE CONFIGURATIONS.
LINE TRAPS.

AIR POCKETS.

NON-ENVIRONMENTAL
HAZARDS

LOSS OF LIGHT.

LOSS OF GAS SUPPLY.

LOSS OF GUIDELINE.

OTHER EQUIPMENT FAILURE.




EQUIPMENT

Vision
o Mask
- Remove snorkel..
- Carry a spare mask (recommended).
Lights
e Primary light
-Use appropriately powerful light; typically
a halogen- or HID-type rechargeable light
system.
-Should have a burn time equal to or greater
than the total planned dive time.
o Back-up lights
- At least two must be carried.
- Should have a collective burn time of at
least twice the total planned dive time.
- At least one should have fresh
non-rechargeable batteries.
(Lighting system specifics should be
discussed in detail with the Instructor.)
Propulsion
e Power fins, with straps taped or reversed to
prevent snags with the guideline.
e Straps replaced with spring type straps.
Air supply control
e Individual (self) back-up
- Dual outlet valve.
- Back-up regulator complete first and
second stage).
o Team/buddy assistance
- Seven-foot hose for air sharing.
- Reliable and effective alternate second
stage with retainer.
- Long hose/short hose management.
Buoyancy control and trim
e Buoyancy compensator / harness / power inflator
system
- Back-mounted (wings) w/harness and plate.
- “Technical” style harness and BCD.
- Open shoulder or jacket.
- Crotch straps.
Weights
e Minimize amount.
o Redistribute on body and equipment.
- Use of a drop weight.
- Benefits of aluminum vrs steel back plate

Exposure protection

o Thermal protection should be suitable for
local diving conditions (discuss with instructor).

e Dry suits -neoprene or tri-lam shells.

e A 6.5to 7 mm, one or two piece wet suit and hood
is usually sufficient for this level of training.
(Florida-Caribbean area.).

e Addition of a hooded vest may increase thermal
comfort level.

e Gloves, if worn, should be fingerless unless colder
temperatures demands more.

Instrumentation

e Dive computer (nitrox compatible or multi gas
models are recommended).

e Timing device and depth gauge.

o Submersible dive tables.

» Slate and pencil.

Guideline Reels and Accessories

e Primary reel

- 350 to 400-foot (110 to 125 meters)
line capacity.
. Safety reel
- 100 to 150-foot (30 to 45 meters) capacity.
- Sometimes called a Cavern Reel.

. Gap/jump reel or spool
- 50 to 150-foot (15 to 45 meters) capacity
(not necessary equipment at the Cavern or

Basic Cave training level).

Guideline type:

- Diamond braid nylon line (twine).
- # 24 size typically used on reels, but
# 36 and # 42 sizes also popular.

e Line arrows and clothespins.

Knife

o “Z” style knife is safest.

e Needs to be compact and sharp.

e Must be easily accessible.

- Best if not mounted on leg, but at waist
level or higher.

Clips and Snaps

e Gated clips/snaps

- Dog / bolt clips.
- Butterfly clips.
- Double-ended dog clips.
- Trigger clips/snaps.
e Boat/ Marine snaps/clips
- This type is most prone to undo itself from
Ring ( catches line, other snaps easily).




Clips and Snaps (continued)

Attachment of snaps/clips to equipment.

- Nylon Cord.

- Split rings.

- Metal links.
D-rings and round rings.

- Always attach the snap/clip to the ring,

never the opposite.

- Locate on harness or BCD; position with

slides or sewn in place.

- Attachment to cylinders with hose

clamp.

[tems clipped
to tank-mounted
D-rings don’t dangle
below diver

Iterﬁs clipped to
BC D-rings may
dangle below diver

Clipping’off to
a dangling strap

only/in’creases the

Clipping off console I H
resuits in increase 7N
in clearance R
I I
!
\ /.

amount of dangle




TRIM & PROPULSION GUIDELINES

Trim control General terms
o Factors involving trim e Tie-off or wrap;
- Positioning of weights. - A physical wrapping of line around an
- Adjustment of BCD and cylinder. object to prevent line movement.
- BCD types: o Placement;
1) Back mounted “Wings.” - Positioning of line around an object to
2) Open-shoulder jackets. control line yet allow for easy removal.
- Cylinder types: e Line trap;
1) Steel. - Areas that line may drift or be pulled into,
2) Aluminum. but through which a diver is unable to pass.
s Poor trim will cause: o Tension;
- Drag. - The force needed to keep a line taut and
- Un-wanted contact with line. under control, yet not stressed.
- Silting caused by fin down-blast or contact
with floor. General types of guidelines and line markers
- Damage to the cave. Novice Lines
e Buoyancy: requires continuous adjustments. o Usually a permanent line or rope installed
- exposure suit - expansion and compression. in more popular cavern-diving locales to
- Affected by haloclines. help guide untrained cavern divers to safely
- Affected by high flow. exit the cavern.
- Minimize amount of weight worn. - These lines are typically oversized in
- Use a drop weight, if necessary. diameter, when compared to typical cave
Propulsion diving guidelines.
e Purpose and goals; - Permits the uninformed diver to pull and
- To minimize silting, percolation and tug on the guideline without damage to same.
impact on cave.
- To maximize speed and efficiency. Temporary Lines
- Prevent diver overexertion and exhaustion. ¢ Guideline laid by diver that is intended to
e Swimming kicks be retrieved at the completion of the dive.
- Modified Frog kick. Examples include the guideline carried on a:
- Modified flutter kick.
- Shuffle kick. Primary Reel; Used to form a continuous
o Contact methods; usually only used in high guideline between cave entrance and
flowing water (such as North Florida caves). the permanent guideline within the cave.
- Pulling (using hands); can cause damage/
breakage to cave walls and floors. Safety Reel; Used to locate a permanent
- Ceiling Push (using heel or fin-tip); can line should diver become separated from
easily damage cave ceilings, and is not same, or to search for lost buddy.
recommended.
Jump/Gap Reel or Spool; Used by the cave
Note: The use of contact methods is discouraged for diver to temporarily connect permanent
any environment , and should only be used when guidelines. Also used by cave divers when
absolutely necessary and when they will not cause exploring away from the permanent guide

cave damage. line.




NOTES
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Cave Conservation Notes:
Systems with fragile formations of speleothems, such as
those typically found in Mexico, Bahamas and Brazil can
be devastated by the use of contact propulsion methods.
In Florida caves, delicate formations sculpted by solution,
structures formed by goethite/phreatite and layered banks |-
of clay are also vulnerable. £

Care and conservation should always be of the utmost |
concern of those who dive within them.

What developed over thousands of years, can be
destroyed in a moment of carelessness.




IDELI S (continued)

Line Laying Terminology and Application

Primary (initial) tie-off.
Made in the direct ascent zone to the surface.
Should be placed low and as close to cave
entrance as possible.

Secondary tie-off.
Made just inside the overhead, to ensure
a safe exit in the event the primary tie-off
comes undone.

Placements.
Made also to ensure line tension, however the
line is not wrapped around an object, but
simply placed or ‘hooked’ behind the object.
Make placements with care so as to minimize
impact to the cave.

Wraps (additional tie-offs).
Made to ensure line tension, and should be
used at a minimum. These can delay exiting
in the event touch contact with the line is
required. Avoid fragile structures and
formations when making wraps/tie-offs.

DIVE TEAM PROTOCOLS

General Teamwork and Line Handling

Team leader’s...
Team responsibilities:
- Primary duty: ensure that no team member
penetrates further into the cave or cavern
than the leader does and that all team
members leave ahead of the leader when
exiting.
- Maintain team member contact and
communication when turning corners.
Line handling duties:
- Maintain appropriate line tension
at all times; keeping the reel hand/arm
extended will help.
- Avoid entanglements.
- Keep reel in the hand of the direction you
are turning to avoid contact with body
and equipment.

Second team member’s...
Team responsibilities:

- Provide light as needed.
- Be ready to provide general assistance.
-Relay communications to/from leader

and rear; maintain overall team contact.
Line handling duties:

- Recheck line placement when entering.
- Assist with the maintaining of line
tension whenever reel is in play.

- Assist with line recovery as needed and
as appropriate on exit.

e Third team member’s...
Team responsibilities:
- Provide light as needed.
- Be ready to provide general assistance.
- Lead out during exit.
Line handling duties:
- Recheck line placement when entering.
- Stay out of way as is appropriate; let team
leader and second diver handle line,
especially on exit. Provide assistance with
line handling only when it is truly needed
(examples: entanglement, snags, etc.).

Dive Team Protocols: Line Following

and General Considerations
o Stay only close enough to the line to keep a vis-
ual reference.

- there is no need to touch the line when
visibility is good.

o Develop “Line Awareness”.
- its location and exit direction, and your
position relative to it.

e Always be conscious of the line.
- it should be within easy and known reach
if vision is quickly lost.

e Do not switch positions within the team.
- The first diver in should be the last diver
out. Positions may be switched as required
when dealing with a team emergency or
problem.

e You should always cross over a guideline and

never under it.

- If it’s absolutely necessary to go under a
line, hold line in extended hand as you pass
under.

e Do not pull or tug on the line.
- a line is meant to be used as a directional
reference, not a means of propulsion.




raps are used more commonly in the
running of permanent lines or survey lines.

Placements are the preferred method of

R

ensuring tension on the line, especially when

running temporary lines




GUIDELINES (continued)

Dive Team Protocols: Jammed Reels

No matter how carefully one tries to operate a reel,

line jams and backlash may occur, usually during

exiting. These and other causes may render the reel

inoperable, but the reel can still be used to collect

and manage the guideline.

e Make a reasonable attempt to un-jam the reel, if
time and environment allow for it.

e Secure reel with lock screw and use free hand to
wrap line around outside of stationary spool.

e In an emergency or if compounding problems,
secure reel and tie off, then exit cave.

Cave Diver Traffic:

Protocols and Etiquette
e Do not disturb other’s lines and equipment in the
cavern or cave.
- This includes items such as safety/deco
cylinders, drop weights, pouches, DPV’s, etc.
e Lay your line to so as to avoid interference with
other lines and equipment in the cave or cavern.
- It is possible and likely that more than one
team will be exploring the same cave system
at the same time.
*Refer to ‘Cave Diver Traffic: Guideline Tech-
niques’ below for best actions to take.
e Generally, exiting teams have right-of-way over
teams entering the cave.
- Exceptions; exiting team encountering
students or another team having difficulty

entering the system, should yield, if in doing
s0 poses no problems or complications.
For example, in the presemce of restrictions
or high flow.
Never use another team’s line without their permis-
sion;
- A plan of action is also required to assure
that no one is left behind in the cave without
a line.
- It is best to completely avoid reel and line
sharing practices until more training and
experience is acquired.

Cave Diver Traffic:

Cooperative Guideline Techniques

As it is necessary for one team to take appropriate

action to avoid another team’s temporary guideline,

consider the following actions;

« Be courteous to other teams.

e Of primary importance is to place your line so
that the other teams may exit without becoming
delayed, snagged or entangled in your guideline.

- This means that your line will probably be
run under other lines.

e Avoid tie-off and placement locations that are
already being occupied with another team’s line.

e Also, avoid crossing your line over other lines in
the cave or cavern.

- This may mean that you have to use a less
desirable tie-off or have to exit and wait for
other teams to exit. Again, it also means
running your line under other lines.

¢ Avoid using high tie-offs or placements.

e Avoid running your line across the cave or cavern
entrance or cave passage.

By doing so, you will provide other teams
entering behind you with more options for
running their lines.

e Avoid ‘zig-zag’ line lays and tie-offs.

- Keep to one side of passage as much
as possible.




NOTES

Cave Diver Traffic: Four Main Rules of Protocol and Etiquette
Purpose: To establish and maintain cooperative principles for numerous teams to follow
while running guidelines within cave systems.

Do not disturb other guidelines or any equipment placed within the
cave.

Lay your team’s line so that it does not interfere with other lines or
equipment in the cave or cavern.

Give right-of-way to exiting teams (see exceptions on the

previous page).

Never use another team’s line without their permission.




COMMUNICATIONS

Light Signals
Permit you to communicate general ideas easily and at
a distance.
o O.K. = Circular motion.
e ATTENTION = Slower narrow back and forth
motion, typically in short pulses.
« EMERGENCY = Wide up and down, or side to
side rapid motion, typically constant until
there is a response.

Hand Signals
Permits you to communicate more detailed informa-
tion quickly.

Command Signals

These signals always demand a response or
firmation.

+ “CALL/TURN DIVE”; Dive is over, surface.

1. Entire team exits toward original entry
point.

2. Anything that resembles “surface”
means surface, not left, right, or down.

o “OK”; “Are you OK?” (or, “Yes, [ am OK.”)

1. Anything else may indicate trouble.

2. May be given as an answer to a question.
Usually no confusion about its use as a
command signal, since it is given as a re-

sponse to a query.
o “HOLD”; maintain position at a given location.

1. Come to a complete hold or stop.

2. Signal to continue is “OK”, given by person
originally signing “Hold”.

Line Signals

“LINE”; usually followed by:
“TIE-OFF”

“REEL”

“TANGLE”

“curT”

hand signals pertinent to cavern/cave diving
“SILT”

“DIRECTION”
“BUBBLES” (LEAK)
“LIGHT IS ON”
“QUESTION”

“SLOW DOWN”

“OUT OF AIR”

con-

signal

Other

“PROBLEM/BAD”
“TURN AROUND/CHANGE DIRECTION”
“DECOMPRESSION(?)”

“NUMBERS”

NOTE!

When using hand signals it is necessary to
illuminate your hand so other divers can see the
signal. It is important not to shine your light into
the eyes of the other divers, this could result in
loss of vision and cause divers to lose sight of the
line.

Touch-Contact
By using tactile methods divers can communicate
where low or no visibility, or an emergency, prevents
the divers from using direct visual communication.
Can be used on or off guideline.

e “FORWARD”; push forward.

e “BACK-UP”; pull backward.

e “STOP”; one or two firm squeezes.

e “CROSS-OVER LINE”; lead diver reaches

back, places buddies free hand on line.
e “ENTANGLED”; use “line” signal.
o “EMERGENCY”; shake arm or leg.

Slate
This piece of equipment allows for more complex
communications and dive data logging. A slate may
be worn on the divers arm or carried in a pocket.
Extreme care should be taken when using a slate to
communicate to other divers. This method requires
the team to become closely grouped to see the
written message and possibly cause the following to
occur:

« Silting due to poor trim.

e Loss of line due to distraction

 Loss of reference to the exit.

e Entanglement with the line.

NOTE!
The dive team should review communicatio
signals to ensure everyone understands the signa
that will be used by the team. This practice is pa
of the pre-dive planning.
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DIVE PLANNING & PROCEDURES

Pre-dive Planning

o Self-evaluation; are your skills and equipment suit-

able for the location and the difficulty level of the
dive?

o Dive team member evaluation; answer same ques-
tions as for self-evaluation.

e Make a dive plan, but avoid goal-oriented dives.

o Establish dive (team) limits.

e Equipment considerations.

o Dives must be planned using tables / software to
determine gas volume requirements.

Dive Site Inspection

¢ Water condition.
 Water entrance.

¢ Cave entrance location.

Team Organization
e Select a team leader.
o Positioning of team members.
o Review signals.
e Review team dive objectives. Make sure all agree.
e Always remember the Golden Rule
for turning a dive:
ANYONE CAN CALL ANY DIVE
AT ANY TIME FOR ANY REASON.

Equipment Check: (prior to suiting up)

e Determine equipment needed for the dive.

o Inspection of all personal & team equipment.
o Record dive plan limits.

In-Water Pre-Dive Check:
Performed by all team members.
1. “Head-to-toe” equipment check. (match method)
Note: If surface conditions do not allow for in
water check then this step can be performed before
entering the water.
a. Check ALL lights underwater for
function and leaks.
b. Check reels, number needed and
accessibility.
¢. Check instruments, knife, watch, tables,
slate and pencil, etc.
2. “Bubble” (leak) check of submerged
equipment.

a. Test ALL regulators while breathing
underwater and examine valves for leaks.
b. Test BCD and dry suit power inflators.

3. Safety or “S” Drill.
a. In shallow water, the agreed upon diver
gives the out-of-air signal.
b. The donor assists in giving the alternate air
source as appropriate for the equipment
configuration. (see NSS/CDS recommended
gear configuration)
c. While stationary, the team is to establish
touch-contact position.
d. When ready, divers are to swim a short
distance while remaining in touch-contact.
e. The drill is to be repeated prior to every
dive by all members of the team.

4. Establish gas turn-around and review dive
plan.
a. Establish dive plan and turn-around
pressure/time.
b. Check computer and tables for
no-decompression limits.

Planning Air Supply Limits

o Starting air supply;

Always begin the dive with at least the minimum
volume appropriate for the level of training, and re-
serve at least two-thirds of your starting volume for
exiting. The principle to be applied is that the team
must match penetration gas. This means that the
diver in the team with the lowest volume will set the
penetration volume for each member of the team.

o Always use the standard method for calculation
of thirds.

1) Round down from total starting psi to
number evenly divisible by three.
2) Divide by three.
3) Subtract this third from total starting psi
(not the number you rounded down to!)
4) Note starting pressure and calculated
turn-around pressure..

Example: Starting pressure is 2950 psi

Round down to 2700. Divide by three to get




To
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NOTES

JCalling a dive...

The GOLDEN RULE:

“ANYONE CAN CALL ANY DIVE
AT ANY TIME
FOR ANY REASON”

[Example One: Same type of cylinders, but with different fill pressures.

Two divers plan a cave dive, each having aluminum 80 cu. ft. cylinders. “Diver A” has a starting
gauge pressure of 3000 psi, while “Diver B” has a starting gauge pressure of 2700 psi Since both cylin-
ders are the same with respect to type and volume rating, you only need to identify the lowest pressure.

The diver with the 2700 psi has the least gas of the two. Thus, Diver B’s penetration gas will be what
determines the other team members penetration gas as well.

Diver B’s 2700 psi divided by 3 equals 900 psi; 900 psi will be used as the maximum penetration pres-|
sure for the team. R

Subtracting 900 psi. from 3000 psi, Diver A’s turn-around pressure is 2100 psi
Subtracting 900 psi from 2700 psi, Diver B’s turn-around pressure is 1800 psi

[f no adjustment was made for the differing gas supplies within the dive team before calculating
turn-around pressures, there would be insufficient gas reserves to manage an out-of-air emergency,
resulting in a potential for fatality of one or all of the team.

further illustrate the consequences, let’s look at this scenario without adjusting for differing gas

supplies .
Diver A’s starting pressure is 3000 psi: 1/3 of A’s pressure is 1000 psi; 3000 psi minus 1000 psi = 2000

Diver A would turn-around at 2000 psi

Diver B’s starting pressure is 2700 psi: 1/3 of B’s pressure is 900 psi; 2700 psi minus 900 psi = 1800

Thus, if Diver A had a problem that forced him to share Diver B’s gas at or after their turn-
around, there may be insufficient gas for both to safely exit with. Diver B has only 900 psi in re-
iserve for each diver, while Diver A needs 1000 psi

Metric Gas Management for same type of cylinders, but with different fill pressures
(as in Example One, above).

1 Diver A: 210 bar Diver B: 200 bar

Diver B has the least gas and has a third or 60 bar of (200 bar rounds down to 180 bar divided by 3 = 60 bar)

200 bar - 60 bar = 140 bar turn-aroond
Diver A: Allowed to use the 60 bar as adjusted for the team (not 210 bar divided by 3 = 70 bar)

thus 210 bar - 60 bar = 150 bar turn-around




DIVE PLANNING &
PROCEDURES (continued)

Planning Air Supply Limits (continued)

o Dissimilar cylinder sizes and starting pressure;
It is necessary to make an adjustment to
turn-around pressures when within the team,
different cylinder volumes or same volumes
but different pressures are encountered. This
ensures that adequate air reserves will be
available.

- Identify smallest air supply, and amount/
volume available for normal safe
penetration.

- Adjust all other air supplies so that their
penetration air supply is equal to or less than
that of the smallest air supply.

- When 1/3 of the smaller volume is used as
the maximum penetration volume for all
divers within the team. Any individual team
member will have sufficient reserves for
emergency exits.

Please refer to Example One, previous page, for an
example of team gas planning for similar cylinders
with different pressures.

Please refer to Example Two, next page, for an ex-
ample of team gas planning for dissimilar cylinders
sizes.

To minimize the chance of error in
calculating dissimilar cylinder sizes and
starting pressures, charts are included in
the appendix section of this workbook.

Overall Gas Reserve Considerations

The 1/3 Air rule was established as the minimum
acceptable volume for exiting a cave environment.
It has become common practice among overhead
divers to plan their dives so that they exit with at
least 2/3rds. of their gas source. However, there are
situations that reserving more then 1/3 for exiting, is
far more prudent.

Maybe 1/3 is not enough!

1. Environmental Considerations

- Low or no flow: Requires the divers to exert
energy on exit similar to that expended entering the
cave. This can become tiring and cause the diver to
slow down resulting in a prolonged exit, resulting in
longer bottom time and requiring more gas.

- Siphons: Requires a greater exertion of energy
to swim against the flow on the exit portion of the
dive. A fatal tendency would be to proceed into the
cave until 1/3 was used. The remaining 2/3 would
not be sufficient to exit because of the increase effort
need to swim against the flow. Additionally, there
would be insufficient reserves for emergency gas
management.

- New system or entrance: Being introduced to
a new cave Or cave passageway requires a more
conservative gas reserve. This has a higher possibil-
ity of a prolonged exit.

- Reduced visibility: Slowing exit

2. Personal Considerations

- New dive team members: Not knowing some-
one's abilities or skill level should require you to be
more conservative with your dive plan.

- New dive equipment: Can cause divers to use
more gas then normal during initial use. One
should become familiar with new equipment in open
water before entering the cave.

- New system: Has a way of bringing on self-
induced stress as the dive progresses. One may feel
comfortable in the beginning, then as the stress
builds the diver may become overwhelmed, this
causes an increase in breathing, possibly consuming
more then the allotted 1/3 for exit.

- Heavy Diver traffic: Slowing exit.

GAS REQUIREMENTS

“1/3” may not be enough! Consider:
» Lower or no flow conditions
o Possible siphon conditions
» New system or entrance
o New team members
» New equipment
e Reduced visibility
o Heavy diver traffic




NOTES
Example Two: DISSIMILAR CYLINDER SIZES

Two divers planning a cave dive both have 3200 psi. fills. Diver A has a set of twin LP 95°s(15 liter),
1 while Diver B has a set of twin LP 104°s(17 liter). Their respective Baseline calculations are:

| Diver A/LP 95’s
95 cf / 2640 psi = 0.036 cf/psi X 100 psi. = 3.6 cf/ (100 psi) X 2 cylinders = 7.2 cf/ (100 psi)

Diver B/ LP 104°s
| 104 cf/ 2640 psi = 0.039 cf/psi X 100 psi. = 3.9 cf /(100 psi) X 2 cylinders = 7.8 cf/ (100 psi)

Diver A (with smallest volume of gas) multiples to determine penetration volume limit for the team.
| For 3200 psi fill—penetration volume is one third or 1000 psi = (10) X (100psi) penetration psi limit

| Diver A will turn on 2200 psi (3200 psi—1000 psi)
10 (100psi) X 7.2 cf/ (100 psi) = 72 cf = penetration volume limit
Baseline (A)

Diver B (with larger volume of gas) divides to determine amount of psi (in their twins) equal to
penetration volume limit.

72 cf / 7.8 ¢t/ (100 psi) = approximately 9 (100psi) or 900 psi
Limit approximately 8
Baseline (B)
| Diver B subtracts 900 psi from his total gas to determine his turn pressure.
Diver B 3200 psi—900 psi = 2300 psi turn pressure
Metric

Diver A 15 liter * 2 = 30 *210 bar = 6300 liters / 3 = 2100 liters penetration gas ,
turn pressure 140 bar

| Diver B 17 liter * 2 =34 * 210 bar = 7140 liters
2100 liters penetration gas from diver A /34 = 61.7 round to 61 bar
210 bar - 61 bar = 149 bar turn pressure




Remember your level of training:

e Get continued education for further cave diving.

e Practice what you have learned and practice it
again and again.

e On every exit, practice at least one emergency
skill.

e Set limits and discuss these with your partner(s).

e During any situation, always try to avoid or
minimize contact with the floor and ceiling of
the cave.

Loss of Visibility (due to silting or percolation)

e Establish contact (“OK”’) with the guideline.

e Turn to exit.

e Wait for contact/signals from the team member
behind, then move forward to contact/signal any
team member ahead.

o Utilize touch contact communication between
team members while maintaining continuous
contact with the guideline.

o Exit the cave.

Primary Light Failure

e Stop movement. (it may be necessary to keep
moving and stay with team to utilize other team
members light while deploying back up lighting)

o Reference position to guideline or establish
physical contact if conditions or visibility require
you to. (Maintain sense of direction).

e Activate back-up light; this may need to be done
first, in order to see guideline and to maintain
control.

o Signal your buddy that there is a problem.

o Exit the cave.

Loss of Vision (due to failure of mask)

e Secure guideline and maintain sense of direction
o Signal other team members.

e Put on spare mask.

o Stow faulty mask and exit cave as needed.

Entanglement

e Make one attempt to free self.

e Signal team members there is a problem.
e Hold position.

Let team member free you.
Cutting line:

1. Make sure everyone is on exit side of cut.

2. Secure line around area to be cut.

3. Make cut.

4. Re-tie, splice, or otherwise repair any
guidelines that were cut (if immediately
possible).

Exit the Cavern or Cave
Notify experienced, local cave divers of any line
damage that will need additional repair.




------------------------------- If you have gas to breath you have more time to handle problems. A proficient cave diverf
always considers where they are within a cave and how they would handle a problem at tha
point in the dive. You must practice problem solving skills.

Cave Conservation Note:
During any situation, always try to avoid or minimize contact with the floor and ceiling of
the cave.




Lost Diver

o Directional reference lost (you are on the
correct line):

1.

Use references such as: line arrows,
current direction, visual references,
marks on floor or walls, bubbles on ceil-
ing, etc.

e Lost Buddy from the team (Includes lost from
line, lost on wrong line or wrong direction on
same line):

1.

(98]

6.

7.

Establish contact (“OK”) with the guide-
line so you do not lose it (if visibility is
an issue).

Stop (mark line) , try to determine bud-
dies last known position and look for
buddy’s lights (cover your light as
needed).

Search with your light.

Re-evaluate thirds based on gas already
used for penetration.

Search on line— if necessary to travel off
the system line a line reel must be de-
ployed.

Do not jeopardize your safety looking for
a buddy that might have already exited.
Exit the cave.

¢ Lost guideline (this is a very critical situation):

1.

2.

Stop and fix position. Rise above any
silt, if present and possible.

Look for buddies light and look for guide
line (look for the cavern exit if you are
close enough).

Tie off and deploy your safety reel to
search for the guideline (or the exit, if
close enough).

References to help may include: silt
trails, bubbles on ceiling, flow direction,
marks on floor or walls.

Secure safety reel to permanent line
Exit the cave

Avoid Deep Areas

Do not exceed maximum depth limits for your
level of training or the gas mixture your have.
Deep diving increases the need for and exposure to
prolonged decompressions.

Increased risk of nitrogen narcosis.

Deeper depths use more breathing gas!

Other gas related problems: O2 toxicity, narcosis,
increased decompression, etc.

Equipment Configuration/Organization
1. Single cylinder with dual outlet valve
(“H”, “Y” type valves).
2. Twin cylinders with dual outlet manifold.
- Without isolator valve.
- With isolator valve.
3. Twin cylinders with independent valves.
4. Spare, stage, or safety cylinders.
5. DIN system vs. yoke clamp system; DIN
is better suited for overhead environment.

Recognizing Need/Problem Awareness
1. Degrees of need:

- Critical; next breath is threatened.

- Immediate; loss of gas supply will
happen within minutes.

- Delayed; loss of gas supply more
than a few minutes away, more
time to react and anticipate.

2. Problem indicators:

- Emergency signals from buddy.

- Change in bubble pattern above
diver.

- Visible jet of escaping air.

- Noise, vibration, “pop” or “bang”.

- Rapid change on pressure gauge.







e .Sources of Gas Interruption or Loss
1. Problems noticed at the Second stage
(usually critical / immediate, and
self-manageable):
- Pulled from mouth.
- Mouthpiece separation.
- Leakage.
- Free flow.
- Hose failure.
- Accidental valve roll-shut; may be
critical.
2. Self manageable system failures
(immediate/ delayed):
- Valve-to-regulator O-ring
failure.
- High/ low pressure hose rupture.

3. Team (non-self) manageable system
failures (immediate/delayed):
- Tank/valve O-ring failure.
- Burst disc rupture.
- Sheared valve handle.
(especially in combination with
valve-to-regulator O-ring).
- Damage/failure of valve/
manifold
- Overuse of supply.

Self-Management of an air failure.

1. Signal team member(s) to
inform them there is a
problem.

2. If loss source is evident,
Diagnose and turn 