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THE UNIVERSITY OF MICHIGAN
DEPARTMENT OF OCCUPATIONAL SAFETY AND ENVIRONMENTAL HEALTH

OFFICE OF THE DIVING SAFETY COORDINATOR

DIVER MEDICAL EXAMINATION FORM*

Date of Birth Sex Date

TelephoneAddress

Social Security or Student No.

Q Initial Examination Q Annual Re-examination Q Diver Training
QUniversity Employee  Faculty/Staff, Non-Student! Q University Employee  Student!
QUndergraduate Student QGraduate Student QUniversity Diving Authorization
QWork/Research Diving Q Recreational Diving
QShallow Water Diving �-60 fsw! Q Deep Water Diving �0-130 fsw!
QHyperbaric Chamber Q Saturation Diving Q Special Authorization

Examination Requested by:

MEDICAL HISTORY
 To be completed by applicant!

9.
10.
11.

12.

13.
14.
15.

16.
17.
18.
19.
20.

21.
22-
23.7. Have you ever had an electrocardio-

gr'am7 Yes No
8. Do you smoke? Yes No

If so, how much?

24.
25.
26.

tion.

 Check the blank if you have, or ever
have had, any of the following, Explain
under REMARKS" giving dates and other
pertinent information, or discuss with
the doctor-!

27.

28.

* Modified from Safety Regulations for Scuba Diving, Department of Labor and
Industries, State of Wahington and in compliance with Part 1910 of Tit.le
19 of the Code of Federal Regulations, Subpart T.

1. Have you had previous experience in
diving7 Yes No

2. When driving through mountains or
flying, do you have trouble equali-
ing pressure in your «ars or si-
nuses? Yes No

3. Have you ever been rejected for ser-
vice, employement, or insurance for
medical reasons? Yes No

4. When was your last physical exam-
ination? Date

Results
S. When was your last chest x-ray?

Date Results
6. Have you ever had an electroence-

phalogram  brain wave study!?
Yes No Date Results

Frequent colds or sore throat.
Hay fever or sinus trouble.
Trouble breathing through nose
 Other than during colds!.
Painful or running ear, mastoid
trouble, broken eardrum.
Hardness of hearing.
Asthma or bronchitis.
Shortness of breath after
moderate exercise.
History of pleurisy.
Collapsed lung  pneumothorax!,
Chest pain or persistant cough.
Tiring easily.
Spells of fast, irregular or
pounding heartbeat.
High or low blood pressure.
Any kind of "heart trouble."
Frequent upset stomach, heartburn
or indigestion, peptic ulcer.
Frequent diarrhea or blood in stoo
Anemia or  females! heavy menstrua
Belly or backache lasting more
than a day or two.
Kidney or bladder disease; blooc,
sugar or albumin in urine.
Broken bone, serious sprain or
strain, dislocated joint.
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38.29.

30.
31.

39.

32.
40.
41.
42.
43.
44.

33.

35.

45.
46.
47.
48.

36.

37.

DIVING HISTORY

Number of dives in past 12 monthsYears of diving experience
Nature of employment related diving:

I certify that I have not withheld any information and that the above is accurate
to the hest of my knowledge.

Signature:Date:

I hereby authorize the University of Nichigan Health Service to release informa-
tion on my health status for diving to the Department of Physical Education,
Department of Occupational Safety and Environmental Health, The Diving Safety
Coodinator, my department/division of employment or other authorized units.

Signature:Date:

Rheumatism, arthritis, or
other joint trouble.
Severe or frequent headaches.
Head injury causing uncon-
sciousness.
Dizzy spells, fainting spells,
or fits.
Trouble sleeping, frequent
nightmares, or sle pwalking.
Nervous bzeakdown or periods
of marked nervousness or
depression.
Fear of closed-in spaces,
large open places, or high
places.
Any neurological or psycholo-
gical condition.
Train, sea, or air sickness
or nausea.

Alcoholism or any drug or
narcotic habit  including
regular use of sleeping pills,
benzedrine, etc.!.
Recent gain or loss of weight
or appetite.
Jaundice or hepatitis.
Tuberculosis.
Rheumatic fever.
Diabetes.
Any serious accident, injury,
or illness not mentioned above
 describe under "R24AR16",
give dates!.
Dental bridgework or plates.
Susceptibility to panic.
Pain from altitude or flying.
What sports oz exercise do you
regularly engage inP
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S/No.

MEDICAL EXAMINATION

 This form and the medical history form are retained by the physician for
his records.!

Vision  IF INDICATED!:
Uncorrected
Corrected

Color Blindness

Right eye Le f t eyeA. NURSIHG STATION DATA:

Height  in.!
Weight  pds.!
Blood Pressure
Pulse

B. MEDICAL HISTORY: Is there a significant past history which would
disqualify the applicant from scuba diving7  See medical history form.!

Yes No

Remarks:

C. EXAMINATION:  Check following items. If abnormal, give details below. !

ss defects,

for diving,

Explanation of abnormals:

As indicated:

EKG
V.C. and FEV
Audiogram

Sickle Cell Index

D. TEST RESULTS: All applicants
Chest x-ray s! Hematocrit

Urinalysis
White Blood Count

Other

E. FINAL IMPRESSIOH  Check one!

M.D.Signature:Date:

 Additional physician's notes on back.!

2.
3.
4.
5.
6.
7.

9.
10.
11.
12.
3.3.
14.
15.
16.
17.

Genera appearance  including obesity, gro
postural abnormalities!

Head and neck
Eyes
Nose and sinuses
Ears  including otitis, perforation!
Mouth and throat

Spine
Lungs and chest
Heart
Abdomen
Inguinal rings  males!
Genitalis  males!
Anus and rectum  if indicated!
Extremities
Skin reactions or eruptions
Neurologic
Psychiatric  including apparent motivation

emotional stability, claustrophobia

Qualified {I find no defects that I consider imcompatible with diving
using underwater breathing apparatus or pressurization in a hyperbaric
chamber.!
Disqualified  The Examinee has defects that I believe constitute
unacceptable risk to his/her health and safety in diving using
underwater breathing apparatus or pressurization in a hyperbaric chamber.!
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THE UNIVERS ITY OF MICHIGAN
DEPARTMENT OF OCCUPATIONAL SAFETY AND ENVIRONMENTAL HEALTH

OFFICE OF THE DIVING SAFETY COORDINATOR

DIVER MEDICAL EXAMINATION REPORT

Date of BirthName Sex

Social Security
or Student No. Date

I have examined the applicant and reached the following con-
clusion concerning his/her fitness for diving:

The following information should be made known to any physician
who treats this person for a diving accident  include medications,
drug allergies, etc.!:

Signature

Copy to: Department/Division or Course Instructor
Diving Safety Coordinator
Department of Occupational Safety and Environmental Health
Employee/Student

Date

Address

Qualified  I find no defects that I consider incompatible
with diving using underwater breathing apparatus or pres-
surization in a hyperbaric chamber.!

Disqualified  Examinee has defects that I believe consti-
tute unacceptable risk to his/her health and safety in
diving using underwater breathing apparatus or pressuri-
zation in a hyperbaric chamber.!



l57

APPENDIX B

GUIDELINES FOR TRAINING AND CLASSIFICATION QF
SCIENTIFIC/ACADEMIC SCUBA DIVING PERSONNEL

General

The University Diving Safety Coordinator and/or the
Diving Supervisor shall determine the qualification status
of all divers engaged in University sponsored or affiliated
diving operations. Each dive team member shall have the
training and/or experience necessary to perform tasks
assigned in a safe and proper manner. This training and/or
experience shall include:

l. Scuba diving operations and emergency procedures;

2. Scuba diving techniques;

3. The use of equipment, systems, and tools relevant
to the assigned task;

4. Diving related physics and physiology;

5. Knowledge of environmental factors and marine life
relevant to dive planning, operations and personnel
safety;

6. Field assembly, inspection, disassembly, and maintenance
of scuba and associated diving equipment;

7. Use of U.S. Navy Standard Air Decompression and
Repetitive Dive Tables;

8. Training in diving related lifesaving, first aid,
and cardio-pulmonary resuscitation; and.

9. University safe diving practices and standards.

Scuba Diver Trainin

All new University scuba divers shall undergo training
in courses approved by the Diving Safety Coordinator/Diving
Safety Committee. Persons holding certificates of training
from unapproved courses and/or who are already accomplished
divers prior to affiliation with the University shall be
evaluated/reviewed on an individual basis by the Diving
Safety Coordinator and/or the Diving Safety Committee. These
individuals shall complete the following in order to obtain
University Diving Authorization at the discretion of the
Diving Safety Coordinator:
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l. Submit the following documents:

a! Certificate of medical examination

b! Certificate of diver training

c! Waiver, Release, and Indemnity Agreement

d! Proof of age  valid driver's license, passport,
or birth certificate!

2. A written or oral examination on scuba diving theory,
procedures and safety.

3. A watermanship and scuba diving skills test.

4. One or more open water evaluation dives.

Upon completion of evaluation and review of the individual's
diving experience and prior training, the Diving Safety Coordi-
nator/Diving Safety Committee shall determine appropriate
diving authorization status.

Scientific/academic scuba divers are frequently trained
in recreational scuba diving courses. The scope of such courses
is often limited in the areas of physical fitness/watermanship
requirements, dive operation planning and coordination, accident
management, lifesaving techniques, decompression tables, and
so on. Also, the recreational diver may acquire biased attitudes
towards equipment, diving procedures, etc. which are inconsistent
with those of organized scientific/academic scuba diving. The
Diving Safety Coordinator and, later in the field, the Diving
Supervisor must continue to assess the recreational trained
diver for such inconsistancies.

All scuba diver training applicants must perform the
following swimming test without the use of fins or other aids
or their equipment, in the presence of an examiner or instructor
approved by the Diving Safety Coordinator:

l. Swim 400 yards �60 meters! in less than 10 minutes;

2. Demonstrate proficiency in at least two basic
swimming strokes  backstroke, sidestroke, crawl, etc.!;

3. Swim underwater for a distance of 25 yards �2.5 meters!
without surfacing;

4. Swim underwater for a distance of 40 yards �6 meters!,
surfacing not more than four times;

Remain afloat for 15 minutes using floating, drown-
proofing, or treading techniques; and

6. Surface dive to a depth of 10 fsw � msw!, recover an
inert swimmer, and tow the swimmer 25 yards �2.5 meters!
on the surface.
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The applicant must complete the above test without exhibiting
signs of unusual fatigue or physical stress. Rest periods
are allowed between tests; however, all six tests should be
completed within a 90 minute period.

Confined Water Trainin

At the completion of pool  confined water! training, the
trainee must demonstrate the ability to perform the following
minimum skill requirements:

Demonstrate the ability to swim 400 yards �60 meters!
using mask, fins, and snorkel and skin dive to a depth
of at least 10 fsw  9 msw!;

Rescue a submerged skin diver from a depth of 10 fsw
 9 msw!, administer  simulate! mouth-to-mouth resus-
citation in deep water, and. tow 50 yards �5 meters!
while continuing resuscitation;

2.

Demonstrate proper techniques for approaching,
rescuing, using buoyancy equipment, and towing a
distressed skin and scuba diver on the surface;

3.

Demonstrate proper techniques for blocking and
breaking holds in skin and scuba diving rescue
situations;

Demonstrate independent operational assembly, donning,
adjusting, checking, use, operational disassembly and
maintenance of a.ll equipment used for open water scuba
divingi

5.

Swim 200 yards �80 meters! at the surface in less
than six minutes with scuba in position while breathing
through a snorkel and without using hands and arms;

6.

7. Demonstrate ability to alternate between snorkel
and scuba while swimming in deep water;

10. Demonstrate the removal and replacement of scuba and
mask at a depth of 10 to 15 fsw � to 4.5 msw!;

Demonstrate safe entering and exiting of the water
independently using a variety of techniques appropriate
to typical diving situations, including boat diving;

12. Demonstrate understanding of diver hand signals;

Rescue and tow a simulated scuba diving accident victim
while giving  or simulating! mouth-to-mouth resuscitation;

l3.

8. Demonstrate ability to share air with a buddy diver;

9. Clear water from face mask not equipped with a purge valve;
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14. Demonstrate ability to make a controlled emergency
swimming ascent; and

15. Swim underwater without a mask.

0 en Water Trainin

The trainee must satisfy an instructor, designated or
approved by the Diving Safety Coordinator, that his/her
judgment is adequate for safe diving and demonstrate the
ability to perform the following in the ocean or other
open water:

l. Demonstrate proper entry and exit techniques
appropriate to the training site platform;

2. Swim 400 yards �60 meters! on the surface using
mask, f ins and snorkel;

3. Surface dive to a depth of about 15 fsw �.5 msw!
without scuba;

4. Snorkel 400 yards �60 meters! with breathing
apparatus in position;

5. Share air with another scuba diver at a depth
greater than 15 fsw �.5 msw!;

6. Demonstrate ability to perform a simulated
controlled emergency swimming ascent from a depth
of 15 to 20 fsw �.5 to 6 msw!;

7. Share air with another scuba diver while ascending;

8. Navigate underwater using a compass;

9. Complete a minimum of 3 ocean or other open water
scuba dives for a minimum total time of one hour
at a depth not to exceed 30 fsw  9 msw! accompanied
by an approved diving instructor; and

10. Compute air consumption rate for each training dive
and describe to instructor how to detect low air
pressure in cylinder.

Divin Theor Examination

Scuba diving trainees must pass a written examination that.
demonstrates knowledge of the following:

1. Diving medical qualifications;

2. Physics and physiology of diving;

3. Recognition of and first aid for common diving
injuries and diseases;
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4. Dive pla~ning and procedures;

5. Marine environment operational conditions including
hazardous marine organisms;

6. Underwater communication;

7. Use of U.S. Navy Air Decompression and Repetitive
Dive Tables;

8. Scuba diving equipment function and maintenance;

9. Emergency procedures; and.

l0. University scuba diving regulations.

Universit Divin Certification/Authorization

Applicants for University scuba diving certification/
authorization must comply with the following:

l. Eighteen  l8! years of age or older;

2. Submit an "Application for Diver Certification"
form;

3. Submit a statement signed by a licensed physician,
based on an appropriate medical evaluation, attesting
to the applicant's physical fitness for diving  Appendix
A!;

4. Execute a release holding the University harmless from
any claims which might arise in connection with diving
or hyperbaric chamber activity;

5. Submit a certificate of training from an approved
scuba diving course;

6. Demonstrate familiarity with cardiopulmonary resus-
citation and first aid;

7. Submit a record of l2 open water dives for a minimum
total time of 4 hours at depth not exceeding 30 fsw
 9 msw! supervised by an instructor or University
certified diver. No more than four dives shall be
made in any one day;

8. Satisfy the examiner, authorized by the Diving Safety
Coordinator/Diving Safety Committee, that he/she is
sufficiently skilled and proficient to receive a
University diver certification/authorization:
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9. All required documents shall be submitted to the
Diving Coordinator and/or authorized examiner.

The Diving Safety Coordinator may issue a Diver-in-Training
authorization to persons completing requirements 1 through 4.
However, the trainee may not advance to open water training
 requirement 7!, except for specific open water training dives
included in the basic scuba diving course, until requirement
5 has been sat.isfied.

University diver certificate/authorization shall be valid
for open-circuit scuba only unless specifically endorsed for
other apparatus. Certificates/authorizations issued hy the
University shall authorize the holder for diving under normal
lake conditions. To extend the certification/authorization
to include ocean surf and currents, kelp, river, ice, cave
and other specific geographical environmental conditions,
additional training shall be required. Any applicant who
does not appear to possess the judgment necessary for
personal safety or the well-being of other divers under actual
diving conditions shall be denied certification/authorization.

Persons completing the above requirements are authorized
to dive to a depth of 30 fsw  9 msw! under environmental
conditions common to the geographic location of basic open
water training. Qualification advancement is based on specific
environmental training and/or supervised experience; progressive
diving depth advancement; and recommendations of the instructor
or supervising diver. An explanation of the depth qualification
advancement system is given below:

l. A diver holding a 30 fsw  9 msw! certification may be
certified to a depth of 60 fsw �8 msw! upon successful
completion of 12 training dives between depths of 31 to
60 fsw  9.3 to 18 msw! with a cumulative minimum under-
water time of four hours. On training dives the
diver shall be accompanied by a diver certified for
depths of 60 fsw �8 msw! or greater and conducted
under normal working and/or diving conditions.

2. A diver holding a 60 fsw �8 msw! certification may
be certified for depths to 100 fsw �0 msw! upon
successful completion of 12 training dives between
depth of 61 fsw and 100 fsw �8.3 to 30 msw! with a
minimum cumulative time of two hours. On training
dives the diver shall be accompanied by a diver
certified for depths of 100 fsw �0 msw! or greater
and conducted under normal working and/or diving
conditions. The trainee must demonstrate proficiency
in the use of U.S. Navy Standard Air Decompression
and Repetitive Dive Tables.

3. A diver holding a 100 fsw �0 msw! certification may
be certified for depths to 130 fsw �9 msw! upon
successful completion of 12 training dives between
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depths of 101 and 130 fsw �0.3 and 39 msw! with a
minimum cumulative underwater time of two hours. On

training dives the diver shall be accompanied by a
diver certified for depths of 130 fsw �9 msw! or
greater and conducted under normal working and/or
diving conditions.

4. Training and certification for diving in excess of
130 fsw �9 msw! requires specific authorization
from the Diving Safety Committee and is only granted
to those qualified individuals who demonstrate a
specific need to dive beyond this depth. A diver may
be certified to depths of 160 and 190 fsw �8 and S7
msw! after the completion of four training dives
near each depth. Training dives shall be planned
and executed under the supervision of a diver certified
to the respective depth. The trainee must demonstrate
a knowledge of the special problems and safety
requirements associated with deep diving.

All training dives shall be validated in the diver's logbook
by the diving supervisor, a University approved instructor,
or the signatures of two accompanying University certified
divers.

Authorization for diving under ice, in caverns, at night,
and in ocean currents, surf, or kelp and other specialty
situations may be issued to qualified divers upon completion
of four or more supervised training dives for each specific
environmental condition. Additional training requirements
may be specified at the discretion of the Diving Safety
Committee and/or authorized instructor. Environmental
training dives must be conducted under the supervision of
an authorized diver or instructor certified for the given
conditions.

University certified diving personnel may be authorized
for use of closed or semi-closed circuit scuba, surface-supplied.
equipment, special breathing gas mixtures, underwater tools,
diving bells, special protective suit.s, and other specialty
diving apparatus by the Diving Safety Committee in accordance with
requirements specified by the Committee. Special practices
manuals and training programs for use of specialty diving
apparatus shall be approved/authorized by the Diving Safety
Committee. Endorsements for the use of specialty diving
equipment shall be entered on the Diving Authorization and
in the diver's file upon verification of successful completion
of training.

Annual Re uglification

All University diving certifications/authorizations shall
expire one year from the date of the last medical examination
or six months from the date of the last logged dive, unless
specific extensions are granted by the Diving Safety Committee.
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During any 12 month period each certified diver shall log at
least 12 dives; at least one dive to the depth of certification
shall be logged every 6 months. Failure to log the required
dives shall result in revocation or restriction of certification.
Divers certified to 160 fsw �8 msw! or more may satisfv the
depth of certification requirements with dives to a depth
of 130 fsw �9 msw! or greater. Chamber dives may be substituted
for open water dives at the discretion of the Diving Safety
Coordinator.

A diver who fails to satisfy the requirements specified
for annual requalification may be reinstated to his prior
certification rating upon completion, at the discretion of
the Diving Safety Coordinator, of two or more supervised
training dives providing that. the certification has not
elapsed for more than 12 months. The following criteria
may be used:

l. For certification ratings of 60 fsw �8 msw! or
less, one dive to 30 fsw �8 msw! and one dive
to a depth of certification shall be required.

2. For certification ratings of 100 fsw �0 msw! or
greater, one dive to 30 fsw  9 msw!, one dive to
60 fsw �8 msw!, and one dive to 100 fsw �0 msw!
in sequence shall be required-

3. When diver certifications have lapsed for more than
12 months, the Diving Safety Coordinator shall
evaluate each case individually and recommend
appropriate action to the Diving Safety Committee.

All divers and support personnel shall participate in
periodic retraining courses or workshops in accordance with
requirements specified by the Diving Safety Committee/
Diving Safety Coordinator.

Tem orar Scuba Divin Authorization for Non-Universit Personnel

A Temporary Diving Certificate/Authorization may be
issued by the Diving Safety Coordinator to authorized visitors
who have demonstrated the required proficiency in diving. At
the discretion of the Diving Safety Coordinator, all documents
required for certification may be waived with the exception
of a Release, Waiver and Indemnity Agreement and/or acknowledge-
ment of risk. The Temporary Diving Certificate/Authorization
shall be valid only for the period, depth, geographic location,
and diving apparatus specified. Persons holding Temporary
Diving Certificates/Authorizations shall comply with University
policy and standards on diving.
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APPENDIX C

GUIDELINES FOR SCUBA DIVING EQUIPMENT SELECTION AND USE
 SELECTED ITEMS!

EMERGENCY FLOTATION EQUIPMENT

Be airtight and capable of holding a pressure of
2 psig  .9 kg! when the relief valve is blocked.

Provide a minimum buoyancy of 25 lbs �1.4 kg! when
fully inflated at the surface.

2.

Be equipped with a device for manual inflation from
a compressed gas supply and an oral inflation-deflation
tube.

3.

Be equipped with an emergency inflation device
independent of the scuba  generally a CO2 system! .

4.

Buoyancy compensators, used for underwater buoyancy
adjustment and/or emergency surface flotation shall
be equipped with an over-pressure valve capable of
relieving a fully inflated unit when released by
itself from 33 fsw  9.9 msw! without sustaining
structural damage to the unit.

Be equipped with appropriate manual valve/gas release
mechanism which will enable a diver to manually deflate
a fully inflated unit in the time that it would take
for the vest to lift. a properly weighted diver from
33 fsw to 15 fsw �0 msw to 4.5 msw! .

Have a means by which it is securely a.ttached to the
diver and must be capable of supporting the buoyancy
load of a fully inflated suit.

7.

Contain no holes, cracks, deterioration, abrasions,
or cuts that affect the structural integrity of the
unit.

8.

Be maintained in accordance with recognized and accepted
procedures in accordance with manufacturer and/or University
recommendations.

9.

Be inspected and determined fully operational prior to
each dive.

10.

A record of inspection and tests should be maintained
by the diver and made available upon request or review
or audit by the Diving Coordinator.

An emergency gas inflatable flotation device or buoyancy
compensator is required for all routine scuba dives. Emergency
flotation units should meet. the following requirements:
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Be inflated by manual activation of the inflation
system at least once every 6 months or 30 dives,
whichever comes first, and must hold full inflation
for 2 hours.

12.

A proper length vest type unit will not cover the
scuba waist belt release or the weight belt release.

13.

Be so designed that it will turn a.n unconscious
diver into a face-up position and support the head
out of the water.

14.

DEPTH GAUGES

All depth gauges used for scuba shall be selected
so that the maximum scale depth is at least 30 fsw in
excess of the intended use depth. The depth indicator
should comply with the following requirements:

Each depth gauge shall be calibrated/tested against
a master test gauge of + .25% accuracy when new,
every six months thereafter, and when there is a
discrepancy greater than 2% of full scale between
any two equivalent gauges.

All new depth gauges should have a minimum accuracy
of + 1 percent  of full scale! at a depth of 20 fsw
� msw! and + 3 percent at 150 fsw �5 msw! or
maximum deptFi of less than 150 fsw �5 msw!.

2.

Gauges exceeding an error of + 2% at 20 fsw � msw!
and + 5% at 150 fsw �5 msw! should be discarded.

3.

A calibration tag indicating gauge variations at
selected depths should be secured to the gauge or
carried on the divers submersible tables in the
buoyancy vest pocket or other accessible location.

4.

A record of bi-annual tests should be maintained
by the diver and made available upon request for
review or audit by the Diving Coordinator.

5.

SCUBA

All demand regulator components should be of sufficient
design and construction to operate at the maximum
pressure of the cylinder unit on which the regulator
is used.

All scuba should comply with the following requirements:
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2. All scuba regulators should be inspected and
designated satisfactory annually by an approved/
qualified person, or more frequently if the
regulator is used for deep or unusual diving
operations or exhibits signs of malfunction.

3. All scuba should be equipped with a submersible
pressure readout gauge. The submersible pressure
gauge should comply with the following requirements:

a. Be within + 5% of full scale accuracy over the
entire gauge pressure range;

b. Be equipped with a means of relieving internal
case over-pressure without. explosively ejecting
the gauge lens or bursting the case; and

c. The pressure hose should not show signs of cuts
or abrasions extending to the hose reinforcing
braid and not leak air through the braid fiber.

4. All scuba should include a low-pressure warning
device or reserve breathing gas supply consisting of:

a. A manually activated reserve;

b. A submersible pressure gauge;

d. An audible low-pressure warning mechanism; and

e. If the scuba is equipped with an internal low-
pressure warning mechanism, the mechanism should
activate at a cylinder pressure of not less than
250 psig.

5. High-pressure cylinders used for scuba should comply
with the following:

Cylinders should be designed, constructed,
maintained, and stamped in accordance with the
requirements of the U.S. Department of Trans-
portation for transportable high-pressure cylinders
 applicable provisions of 29 CPR, Sections 1910.166-
171! .

a.

b. Scuba cylinders should have safety relief devices
in accordance with applicable Department of Iabor
and/or Department of Transportation specified
safety codes.

c. Scuba cylinders should be inspected internally
and externally for rust, corrosion, and damage
annually in accordance with C.G.A. Pamphlet
C-6, and hydrostatically tested in accordance

c. An independent reserve cylinder with separate
regulator or connected to the breathing apparatus; or
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with DOT specifications every five years or
more frequently if rust or corrosion are evident.

d. Scuba cylinders should be inspected/tested by
an approved/qualified person.

e. Scuba cylinders should be stored in a ventilated
area and protected from excessive heat,

6. All scuba used for dives in excess of 60 fsw, in
enclosed or physically confining spaces, or around
nets should be equipped with an auxiliary breathing
unit.

7. All scuba harnesses and weight belts should be equipped
with a quick release device which allows the scuba or
weights to be rapidly jettisoned with either hand in
an emergency, unless otherwise specified.

SCUBA AIR COMPRESSOR/STORAGE BANK

Air compressors and supply systems for charging scuba
cylinders should:

l. Be operated and maintained in accordance with the
manufacturer's instruct.ions and. specifications un.less
such instructions or specifications should result in
infraction of the purity standards for breathable
compressed air.

2. Have an operation and maintenance record maintained
for all compressors and should include operating
time, repairs, type and number of filters used,
oil consumption and changes, filter replacements,
air analysis and other pertinent details.

3. Have all pressure fittings, hoses, plumbing, and
pressure system components complying with a maximum
burst. pressure rating specified as 4 times the
maximum intended working pressure.

4. Have the air intake to the compressor located so
as to prevent contamination of the air by noxious
gases or materials.

5. Have filters and separators incorporated intothe diver air supply system to remove moisture, oil-
mist, particulates, and noxious odors.

6. Should supply respired air to a diver, not containing:
a. A level of carbon monoxide  CO! in excess of 20 ppm;
b. A level of carbon dioxide  C02! in excess of 1000 ppm;
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c. A level of oil mist in excess of 5 milligrams per
cubic meter;

d. Detectable gross moisture, dust, or particulates;
or

e. A noxious or pronounced odor.

7. Have the output of air compressor systems tested
for carbon monoxide, odor, and oil droplets every six
months or 25 hours of operation, whichever comes first,
by means of samples, taken at the connection to the
distribution system, except that non-oil lubricated
compressors need. not be tested for oil mist.

Compressed gas storage cylinders should:

l. Be designed, constructed and maintained in
accordance with the appropriate provisions
of 29 CFR, Sections 1910.166-171;

2. Be stored in ventilated area and protected from
excessive heat;

3. Be secured from falling; and

4. Have shut:-off valves recessed into the cylinder
or protected by a cap, except when in use or
manifolded  scuba diving cylinders excluded!.
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APPENDIX D

HAND SIGNALS*

* Provided by the National Association of Underwater Instructors
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APPENDIX

DIVING SUPERVISOR' >

PLANN ING

Have you notified all appropriate individuals or offices
that diving operations are in progress?

Is the type of equipment that you have chosen to use
adequate and safe for the task/<peration?

ls the boat or vessel being used for the operation
adequate and properly equipped?

Have you made provisions to obtain medical assistance in
case of an emergency?

Have you made provisions for emergency transportation?

Is an operational recompression chamber ready for use at
the dive site or do you have the location, contact numbers,
and operational verification f or the nearest chamber facility

Do you have a means of emergency cornrnunication  marine
radio, telephone, or CB unit! at the dive site?

Has a timekeeper/recordkeeper been detailed and briefed
on duties and responsibilities?

Is a copy of the decompression tables available?

pre an approved f irst aid kit, f irst aid manual, and
oxygen inhalator available and ready for use at the
dive site?

Has a rneasurernent of water dept> been made'?

Have provisions been made to notify marine traffic in
the area that diving operations are being conducted
 security calls, visual displays etc ! 7

Is a copy of an appropriate/required diving regulations
available at the dive site?

Is a copy of the "safe Practices manual" available at
the dive site?

ship s hul
P operate sound
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An alternate method of lateral swimming is for the
"buddy" with the air supply to swim face down. The other
diver swims directly above him holding onto the neck of the
air cylinder. The diver on the bottom passes the regulator
up and the top diver places it back in veiw of the bottom
diver. These methods may be used for both double- and
single-hose regulators. Another method of lateral swimming
while sharing air with a single-hose regulator is to have
the divers swim side by side in a prone position.

Sharing air under emergency conditions is difficult
even for the best trained and most experienced divers. Divers
should practice the skill frequently. Furthermore, the use
of auxiliary breathing systems is encouraged.

At the Surface

Upon reaching the surface after emergency ascent, or when
in trouble at the surface following normal ascent  rough water,
exhausted, etc.!, jettison the weight belt, inflate the buoyancy
vest, and signal for pick up. When a long distance from assis-
tance, it may be necessary to use the signal flare to attract
attention. The surface crew should be alert for divers in
trouble at, all times.

When not in difficulty, swim for the craft or shore base.
If the breathing apparatus interferes with swimming, the
diver should remove the equipment and tow it to safety while
swimming on his back  vest inflated or deflated! or on his
front with a snorkel. Never hesitate to inflate the buoyancy
system. Most divers will inflate the vest as a matter of
routine practice. Conserve energy! The diver may have to
discard his scuba if he faces a long swim to safety.

Review of accident reports and discussions with diving
instructors and guides reveals that most drownings and near-
drownings occur at the surface, not underwater' In other
words, relatively few scuba divers get into trouble under-
water. Most accidents and rescues involve divers that are
incapable of handling a surface swimming situation. During
training, scuba divers must learn the following:

l. Buoyancy vest inflation at the surface by both
oral and mechanical means;

2. Dropping weight belts at the surface in simulated
emergency exercises;

3. 1nflation of the "buddy's" buoyancy vest by both
oral and mechanical means.

4. Removal of the scuba for towing or ditching;

5. Inflation of buoyancy vest while coping with
excessive weight on the belt;

6 Long surface swims using both snorkels and regulator;
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Have you planned the dive to remain well within the
"no-decompression" limits, if at all possible?

Have you filed a dive plan with a responsible person
on shore indicating dive sites, estimated time of
return, and procedures to follow if you do not
return by the designated time?

PERSONNEL

Have you determined that all of the divers you intend
to use have been examined and found to meet the physical
standards for diving within the current calendar year?

Have all of your divers been trained. to use the equipment
you have selected?

Do all of your divers hold a current diving certification/
authorization?

Have you determined that all of your divers are trained/
qualified for the depth, environmental conditions and
techniques unique to this diving operation?

Do you have reason to suspect the physical condition
of any of your divers? Consider the following:

Do not dive a person suffering from a cold,
sinusitis, or ear trouble.

Do not dive or assign important surface responsibilites
to a person who is fatigued from lack of sleep or
previous physical or emotional stress.

Do not dive or assign important surface responsi-
bilities to a person who shows evidence of alcoholic/
drug intoxication or their after-effects.

If you have questions about the physical condition
of any person, have him/her contact a physician and
be guided by medical advice; do not dive a physically
"questionable" person.

Do not force or urge a person to dive if they honestly
desire to be excused. If reason for desiring to be
excused does not appear to be sufficient or appropriate,
it is best to take administrative action.

EQUIPMENT

Has the equipment you intend to use been tested/maintained
in accordance with designated safety regulations and are the
results of such tests available for your inspection?
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Have you inspected the equipment to determine that it is
in usable condition?

Do you have an adequate supply or source of compressed air?

Is each diver properly equipped with all required equipment?

Is the diver's personal buoyancy system operational?

Is the weight belt in proper position for unobstructed
release and the quick release operative?

Is the scuba properly worn with quick release operative?

Is the scuba fully charged, properly assembled, turned
on, and equipped with a low pressure warning device'?

SAFETY DURING DIVING OPERATIONS

Have all efforts been made to prevent divers from becoming
fouled on the surface or on the bottom?

Is the dive boat moored or shore staging- area in the most
advantageous position to minimize efforts by the divers
to reach their work?

Are you d.isplaying the proper "diver down" signal?

Has a standby/emergency assistance diver been designated
and is he/she ready to enter the water in a minimum of tim

Has boat traffic been cleared from the immediate area?

Is a "chase boat" available for emergency assistance to
scuba divers when working from a large, moored vessel?

Have you taken into account that the depth of the water and
the condition of the diver {especially in regards to
fatigue and cold!, rather than the amount of work to be
done, shall determine the amount of time the diver is
to spend on the bottom?

Have you made provisions for decompressing the divers
should this be necessary?

POSTD IVE CONS IDERAT ION S

Have provisions been made for postdive management and
warming of fatigued, cold divers?
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Are sufficient, personnel available so that divers will
not have to engage in heavy work activities at the
surface  such as hauling in the anchor! ?

Have you inspected the record of the dive' ?

Have you evaluated the physical condition of each diver
to insure that they are not exhibiting symptoms of
decompression sickness, air embolism, physical injury
or other diver related problems' ?

Have you instructed the divers to report any physical
abnormality or symptom to you immediately?

Have you instructed the divers to remain in the vicinity
of the chamber or personnel capable of managing a diving
injury for at least one hour after surfacing?

Have you instructed the divers not to fly for at least
12 hours �4 hours following decompression dives!?

Have all divers and support personnel been provided with
a list of emergency facilities and procedures including
the nearest location of medical assistance and a chamber?
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APPENDIX F

GENERAI SAFETY CHECKLIST*

STEPS IN PLANNING OF DIVING OPERATIONS

Analyze the Mission for Safetv

Advanced planning is the greatest sincCle safety precaution
Objective definition

Environmental conditions

Emergency assistance

Relevant instructions

Pin-Point Potential Hazards

Natural Hazards

Atmospheric:

Extreme exposure of personnel to elements

Adverse exposure of equipment and supplies to elements
Delays or disruption caused by weather

Surface:

Sea sickness

Water entry and exit

Handling of heavy equipment in rough seas

Maintaining location in tides and currents

Ice, flotsam, kelp petroleum disrupting operations
Delays or disruption caused by sea state

Underwater and Bottom:

Depth exceeds diving limits or limits of available
eguipment

Exposure to cold temperatures

Dangerous marine life

*Modified from U.S. Navy Diving Manual  NAVSHIPS 0994-001- 9010!
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Tides and currents

Limited visibility

Bottom obstructions

Dangerous bottom conditions  mud, drop-offs,
sewer outfalls, etc.!

"On-Site" Hazards

Local marine traffic

High powered, active sonar

Other conflicting scientific operations

Other conflicting commercial operations

Radiation contamination

Pollution

Mission Hazards

Decompression sickness

Communications problems

Drowning

Other trauma  injuries!

Object Hazards

Entrapment

Entanglement

Pollution, toxic

Explosives or other ordnance

Shifting or "working" of object

Minimize Hazards and Plan for Emergencies

Diving Personnel

Assign a complete and properly qualified Diving Team

Assign the right man to the right task

Verify that each member of the Diving Team is
properly trained and qualified for the equipment
and depths involved
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Determine that each man is physically fit to dive,
paying attention to:

General condition

Last record of medical exam

Ears and sinuses

Severe cold or flu

Use of stimulants or intoxicants

Fatigue

Determine each man's emotional fitness to dive
 as fas as possible!:

Motivation  will.ingness!

Stability

Diving Equipment

Verify that the type of diving gear chosen  and diving
technique! is adequate for the particular task

Verify that the type of equipment and diving technique
is proper for the depth involved

Verify that all equipment has been inspected and
approved

Determine that all necessary support equipment
and tools are readily available, and are the best
for accomplishing the job efficiently and safely.

Determine that all related support equipment such
as winches, boats, cranes, floats, etc. are operable,
safe, and under the control of trained personnel

Check that all diving equipment has been properly
maintained with appropriate records, and is in
full operating condition

Provide for Emergency Equipment

Obtain suitable communications equipment with suf-
ficient capability to reach "outside help". Check
all communications for proper functioning

Verify that a recompression chamber is ready for use

Verify that a first aid kit is near at hand, and is
completely stocked
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If oxygen will be used as standby first. aid, verify
that the tank is full, and that. all masks, valves and
other accessories are fully operable.

If a resuscitator will be used, check the apparatus
for function

Verify that emergency transportation is either
standing by, or on immediate call

Know how to obtain medical assistance immediately

Assign specific tasks to the Diving Team and support
personnel for different emergencies

Develop and post the Emergency Assistance Checklist,
and ensure that all personnel are familiar with it

Verify that a copy of the U.S. Navy Decompression
Tables is available and up-to-date

Be sure that all divers, boat crews, and other
support personnel understand all diver hand signals

Pre-determine distress signals and call-signs with
all members of the diving team, boat crews, and
other personnel.

Be sure that all divers have removed anything from
their mouths which might choke them during a dive
 gum, dentures, tobacco!

Thoroughly drill and train all personnel in
Emergency Procedures, with particular attention to
cross-training. Drills should include:

Establish Safe Diving Operational Procedures

Determine that all other means of accomplishing the task
have been considered before deciding to use divers

Be sure that contingency planning has been conducted

Carefully state the goals of each task, and develop a
flexible plan of operations

Establish Emergency Procedures

Emergency Recompression
Fire

Rapid Dressing
Restoration of Breathing
Electric Shock
Entrapment

Rapid Undressing
First Aid
Embolism
Drowning
Blow-up
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Completely brief the Diving Team and support personnel

Designate a properly qualified Diving Supervisor to be
in charge of the mission

Designate a timekeeper and verify that he understands
his duties and responsibilities

Determine the exact depth at the job-site through the use
of a lead line or pneumofathometer

Verify the existence of an adequate supply of compressed
air available for all planned diving operations plus an
adequate reserve for emergencies

Be sure that no operations or action on the part of the
Diving Team, support personnel, boat crews, technicians,
winch operators, etc. may take place without the knowledge
and by the direct command of the Diving Supervisor

All efforts must be made through proper planning, briefing,
training, organization, and other preparations to reduce
and minimize "bottom time." Remember in all cases, water
depth and the condition of the diver  especially fatigue!
rather than the amount of work to be done shall govern
that diver's bottom time.

Decompression tables should be on hand, be up-to-date,
and be used in all planning and scheduling of diving
operations

Instruct all divers and support personnel not to cut
any lines until that action is approved by the Diving
Supervisor

Be sure that the ship, boat, or diving craft is securely
moored and in position to permit the safest and most
efficient operations  except in the case of emergency
and critical ship repairs!

Verify that, when using surface � supplied techniques,
that the ship, boat, or diving craft is in at least
a two point moor

Ensure that, when conducting scuba operations, a boat
can be quickly cast off and moved to a diver in distress

Ensure that each diver checks his own equipment in addition
to checks made by tenders, technicians, or other support
personnel

Designate a standby diver for all surface-supplied
operations and check that the standby diver is
dressed and ready to enter the water if needed.
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Assign buddy divers for all Scuba operations

All efforts should be made to prevent the divers from
being fouled on the bottom. If work is to be conducted
inside a wreck or similar underwater structure, designate
a team of divers to accomplish the task. One diver will
enter the wreck, the other shall tend his lines from
the point of entry

Brief all divers and deck personnel on the planned decom-
pression schedules for each particular dive. Check
provisions made for decompressing the diver

Verify that the ship, boat or diving craft is displaying
the proper signals, flags, day � shapes, or lights to
indicate diving operations are in progress

Ensure that proper protection against harmful marine
life has been provided

Check that the quality of diver's air supply is
periodically and thoroughly tested to ensure purity

Thoroughly brief the boat crew using the Diving Boat
Operations Checklist

Verify that proper safety and operational equipment
is aboard small diving boats or craft

Notify Proper Parties that Diving Operations Are Ready
to Commence

Ship's Master

Master of ships alongside

Bridge, to ensure that ship's personnel will not:

Turn the propeller or thrusters

Get underway

Activate active sonar or other electronics

Drop heavy items overboard

Shift the moor

Operate the rudder or steering mechanisms

Other interested parties

Harbor Master

U.S. Coast Guard  if broadcast warning to
civilians is required!



Notify emergency facilities having recompression
chambers as well as sources of emergency trans-
portation that diving operations are underway
and their assistance may be needed  for major
operations!
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APPENDIX G

DIVING BOAT SAFETY CHECKLIST*

AT SAFETY CHECKLIST

9 Before getting Underway, check with the Div-
inq Supervisor for:

An "afl-aboard" head-coiint.
leis approval ihai aii diving equip-
men'l. lines. safety equipment, etc.
are on board.

Engine spaces Flares
Communication First Aid kit
gee i'
Bilge pump or switch Diving pfafform

7. Determine that adequate and sate mooring
equipment is on board, and personnel are fa-
miliar with proper mooring techniques.

8. Know who is in charge at the boat and respon-
sibte for the giving of orders to "Stop" and
"Start" the small craft. Orders to commence
boat operations that affect divers are given
only by the Owing Supervisor.

~From U.S. Navy Diving Manual iNAVSNIFS 0994-001 � 9010!

volved In the operation of diving
barges, floats, and other types of
craft shoukf be briefed and must

allowing safety precautions.

specified boat or craft and deter-
tability for the intendedmission and
vironment. Ensure that:

Boat  craft! is sound, seaworthy, and
welt found.
Power plant is running well and fully
tested.
Required safety and running equip-
ment is on board and in workable
condition.
Proper gear for dwing operation is
on board and operational  see "Op-
tional ft Always" Onboard Checkgst!.
The assigned boat crew is fully quali-
fied to operate that particular craft,

2. Know the details of the Emergency Assistance
Check/ist. Make sure it is completely filled out
for small craft operations, with a iegible copy
ptaced on board.

3. Inspect alt communications gear, radios, CB
units, underwater communications, power
sources, walkie-talkies, and ensure that they
have been fully tested and are operational.

4. Determine that all non-powered communica-
tion equipment  flags, sound signals, flares,
radar reflectors, etc.! are on board, are com-
plete, and are operational,

S, Know all pre-determined signals, proper call-
signs. etc,

6, Know all routine and emergency signals  for
divers!.

Sound  whistle, ham. recall!
Sight  Hand signals from diver!
Pick me up Pick me up now!

Hold Everything
OK Up Down

Signals  Lights!
 Day Shapes!
 "legs!

fo. Plan for various Boat Handling during Diving
Operations lo inctude:

Dropping off of divers
. Picking up divers
Towing divers
Getting underway in an emergency
Positior4ing boat in a

2 point moor 4 poinl moor
Handhng of divers' lines during de-
scent, ascent, hanging-olf. raising or
towering tools and gear. drop-off and
pick-up,
Setting/retrieving of uoy markers
Moving or towing of platforms, rafts,
rubber boats. search sleds. etc.

92f, Ensure thai stovrage of diving supplies and
gear does nol block acoess to:

Fire extinguishers Boat hook
Life p reserve rs Heaving tine
Ground tackle Emergency

lights

12 Know these general safety precautions that
apply to Boat Operations.

Place all inlakes for the diving air
compressor upwind of engine or aux-
iliary power plant exhausts.
Ensure safety of ihe boat when:
Handling gasoline. explosives or other
dangerous material.
Shoring and handling of heavy
equipment.
Securing gear for heavy weather.
Gutting, welding, and other opera-
tions involving fire.
When divers are down...
Do not change a moor
Do not set anchors
Do not drop heavy items overboard
And... NEVER START ENGtNES
WHEN DIVERS ARE DOWN OR
ALONGSIDE.
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APPENDIX H

U.S. NAVY STANDARD AIR DECONPRESSION
AND REPETITIVE DIVE TABLES

 SELECTED SCHEDULES!

NO-DECOMPRESSION LIMITS AND REPETITIVE GROUP DESIGNATION TABLE
FOR NO-DECOMPRESSION AIR DIVES

No-decom-
pfessleh Qrottp Designation

limits
 mth! A S C D E F G H i J K t. M tt 0

Depth
 feet!

15 35 70 110 160 225 350
25: . 50 75 105 '135 . 180 24+ 385 'l

.25 20 35 55 75 100 'l25 '160 195 245 315

II85 310 ', 5 15 25 40 50 60 , 60 100 'l20 'l40 '.t60 � 190 2KI.' ' 27G-~
40 200 5 15 25 30 40 50 70 90 100 110 130 159 170 200

II5ri ' ' il�"- ' ' ' ' :"f6- -l5" 25 30 ' 40 50 . 60 -70 9'0 ",90 " ipa ]
60 60 10 15 20 25 30 40 50 55 60

5 TD 15 gp -25' 30 36 Ati'g
9P 3P 5 10 12 15 20 25 30

109 f6 ~ 7 10 f5 ~ 22 25/
110 20 5 10 13 15 20

NEO lS 5 'fa 12 15 I
5Bo "R ":..Y~

140 10 5 7 10
' .-~l

160 5 5
Illa . 5 ... '5l

180 5 5
IL90 � ..... 5'~ ..- "-.- . 81
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U. S NAVY STANDARD AIR DECOMPRESSION TABLE

eeet!t
 toot!

Decompression stoes   set!

5e 40 30 Ze 1 5

Tstsl
oscsnt

 min:sec!

eoaom
time
 min!

7!mo
erst stop
 min:sec!

a:4a
2'4a
7:40

11.4O
15:40
19:40

N N 0 0 10 2 7
11
15
19

200
210
230
250
270
300

0:30
0:30

0:30

0:40
iso
0:40
040
0:40
0:40
0:40 40:50

47:500:40 47

1KK7
2 3QD
7 MR

14 f 51K
28 27QO
39 4GOG
48 46@0
56 57:00

.,.:~h'.~," " ' ~..~384'...  Z4G

50
eo 'l.ao
70, .1$Xl
80 1QD
Ba . faa

100 1'
, 110  l50
120 0:50
130 G50

0:50
150...950
180 0:50

' '~OIL'.~

8
14
18

: '".23
33

2 41
4 47

'5 52
e 58
8 81

13 72

~e
1:10

.'.1:10
1:10
t60'
1 aa

11:20 K
1 L20 .

1 ID
17.
23

2.. 31
7 39

. 1't 48
13 53
17 . 58
19 63
28 B L
32 77

2420 M
3420. N m
47 20

l.
67:20
7420
63:20

N
a.!
0
z
Z

1 X!
110
120
130

. ':LtXl:
160
1&l
11H

,140 ",;: ...,LDE .
1 50 160

eeee ~ J
1 10:20 Z

... 0
7 830

19M
1.20

, f:20
1;20
1:10

25 26:30
7.30

13 40
1e
21 54
24 81

3a3Q
54'30
67:30
76.30
8 L30

1;10
1:10.
1.10
1:10
1:10 32 68 1 ID I;30

5 3!L-M4 .11LX1 "k~

n SEE JNO-DECO> PRESSIOY, TABLE FOR REPRITrIVE OROppS

100
110
120
14D
180
180
2 N
22a
240

80
70
80

100
120
14G
180
180
2m!

30
40
50
60
70
ea
80

1aa
110
12a
1Bl

0.50

0:50

0:50
D~
0:50

3 5
1D
21
29
35
40

Oea
3:50

10.50
21:50
29:50
35:50

f:1U
9:10

15:10
19:10
2JL'10
34.'10
4et10
52:10
59:10
85.1 0
Tf i10
86:10
QR10- .

L M M N 0 0 Z Z
K

L M N 0 Z Z

K M N N D
0 Z Z Z Z

. L.i
M
N
N
0
Z

.2
Z
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U. S NAVY STANDARD AIR DECOMPRESSION TABLE

Depth
 feot!

Bottom
time
 min!

Time
first stop
 min:sec!

Decompression stops  feat!

50 40 30 20 10

Re peti ~
tive

grcnp

Total
ascent

 min:sec!

IQQ 30 1:30, 3, . 4:40, iA-. f40 � ., ''' . ".$3' "v ws. '~"' ...-,..."'.'"' ' . ' " "--5'="",~ . f'
50 1:20 2 24 27:40 L

Ng K! .�:. -: -'1:20- -':" . -'- ": � .:-' .9 26 -'-:-' 38:40: �..-
70 1:20 1 7 39 57:40, 0

~ 80 .: . ', =.~140 ': . ~: -.':-:: .. --:--'- . 23 . 46, 724 !:: 0
90 1 10 3 23 57 6440 Z

NNTN!: ' '--,:.%f0 --. '. " -' ' �..~".... 7 F3 88:" " Ã:40 -Z ��
110 110 10 34 72 11740 Z

Naf2K! 1;1G. 12 4.'1 7& 132:40 Z N

11.'50

Decompression stops  foot! Total
ascent

 mimaoc!

Time to
first atop
 min:aec! 50 40 30 20 10

20$ "" ~' g

1BQ 20 1:50 2 4:00 H
:,-25 O.~ -'fly ''.,'-; ..�:-... -- - � .... '.:,:ir!': = 8:ij0 ': ! Q

30 1 50 14 1600 J

50 1:40 1 5 31 49:00 N
P<, �fR ".:,',':-'::;;$40 " '",,-'."-;=--,:-: ' ': '.:.--. 2' 02" ' 45 . .'.' 710'! ' O~

70 1:30 9 23 55 e900 0
a. 8@' -''--..'1::30 '�.- '";-'~':.,= ':.: ..� .:-= " =, 15 -E7' 63 � ' � ."' 107':0 I " ' K g

90 1:30 19 37 74 132:00 Z
g1O0 " '.= 1:M � "".. � = '" =23 4K 9 ! 150:OO Z g

2:00 1 3:10 F
+.10

15
2:60 4 6:10 H
2:00 10 12:10
1 50 3 16 23:10

25
g 30

40 1:50 10 25 37 � N
N 50, 1-:40 ., -- �,--- 3- 21 67 " 63:10: Q g

80 140 9 23 52 9810 Z
Q 70 1:40 -"- ' 1+ 24 61:.. ' 103:10 . Z

80 1:30 3 19 35 72 131:10 Z
N ..:,� 90': 54: 0'N 90 1:30 � 9 19 45 90, ': 154:10

Decompression stops  foet!

20 1050 40 30

0 " 2:20 " g
2:10 2 420 614Q I�--:26 -.. 2,'1'0 ' .....~:' �,- ' '... "�. " ""�,15 '... B<0
2:00 2 14 1820
2:00 ' '' '-' ' . � � 5 21 ., 29:20

25
5 30

40 1:50 2 16 28 46,20 N
ii NN 50 1:50 .... 6 24 44:, 76:20

60 1:50 18 23 58 97:20 Z
Ig 70' " 1'.40 '"' ' "' ' 4 19 32 68 125,20 Z g

80 1.'40 10 23 41 79 155 20 Z

* SEE NO-DECOMPRESSION TABLE FOR REPETITIVE GROUPS

25, 1:40
BN 30 tAO

40 1',30
 N= 58 --- . --%30'-

60 1:30
gl 70 ... 1;20

80 1;20
 @I. 80 " . 1;2G

100 1:20

450 H
.7 ......:: 8:M' .:-...� '-J' 4

2 21 24:50 L
6 28' ". - M50 �. =:,".' hk ~

18 36 55;50 N
23 48 ' -.- . 73..55 ': �..=-.' -.;.=. Cl'

7 23 57 88:50 Z
12 30 84 .' ' ' 107:50
15 37 72 125;50 Z
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RESIDUAL NITROGEN TIMETABLE FOR REPETITIVE AIR DIVES

Dives following surface intervals of more than 12 hours are
not repetitive dives, Use actual bottom times in the Standard
Air Decompressron Tables to compute decompression for
such dives.

010
0'28

0:10 0:27
0:28 0:45
0:28 0 43
0:42 059
0:40 055
054 1:11
0:52 1QB
107 124
1Q3 1 19
1:18 1M

r

0:10
025

0 10 025
024 OM
024 037
QQB DOT
0:35 QA8
0:48 162

N ss

fs 010
023

0;10 023
022 0:34

IOWA 2 Q

257 241 213
168 160 142
122 117 '107
laa aa 67
84 KI 73
73 70 64
84- 82 57
57 55 51
52 50
48 44 40
42 40 38
40 36 35
37 36 33
35 34 31
32 31 29
31 30 26

197
124
97
80
68
58
52
47
4$
36
35
32
31
29
27

181 1&
111 98
89 79
72 84
61 54
53 47
48 43
42 38
39 35
35 31
32 28
30 27
28 28
26 24
25 22
24 21

118
67
70
57
48
43
38
34
32
28
28
24
23
22
20
19

101
76 66
81 52 44
50 43
43 36
38 33 29
34- 30 . 28
31 27 24

25 21
25 22 19
23 20 18-
22 19 17

'16 18
19 17 15
TB 18 14
17 15

81' '48 '
47 36

37 25
29 21
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APPENDIX

SAMPLE DECOMPRESSION TABLE PROBLEM

l. According to the Standard Air Decompression Tables, what
is the no-decompression dive limit for a scuba dive to
60 fsw  low to moderate exertion, warm water!?

Answer: 60 minutes

2. As a Diving Supervisor or team leader, what no-decompres-
sion dive limit would you specify for your dive team for
a dive to 60 fsw  low to moderate exertion, warm water!?

Answer: 50-55 minutes

3. In accordance with recommended procedures for a cold and/or
heavy work load dive, what no-decompression dive limit
would you select for an exceptionally cold dive to
60 fsw?

Answer: 50 minutes maximum

4, Diver Jones must make three scuba dives per day in warm
tropical water  low exertion level!. The sequence is as
follows:

Dive ¹

a. What is the "conservative" no-decompression time
limit and repetitive group designation for Dive ¹ 1
 assume sufficient air supply to dive to that limit!?

Answer: 30-35 minutes/H

b. What is the repetitive dive group designation at
the beginning of Dive ¹2  assume Dive ¹1 bottom time
of 33 minutes/total dive time of 35 minutes!?

Answer: 9:35 to 10:00 = 25 min.

New group H

c. What is the residual dive time for Dive ¹2?

Answer: 67 minutes

d. What is the maximum no-decompression dive limit for
Dive ¹2  according to tables!?

Answer: 200-87 or 113 minutes

9 AM
10 AM

3 PM

75 fsw
40 fsw
60 fsw
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e. What would the maximum no-decompression dive limit
be if Dive ¹2 was to a depth of 25 fsw instead of
40 fsw  according to tables!?

Answer: 113 minutes

E 1 t' : Although many recreational diving
instructors use various interpolation techniques

a~roved interpolation procedure for uae wrth the
U.S. Navy tables. Consequently, since the "Residual
Nitrogen Time" has a minimum depth of 40 fsw, dives
less than 40 fsw must use the 40 fsw designations.

f. Assuming that the actual bottom time of Dive ¹2
was 65 minutes, what is the equivalent single dive
time and the repetitive dive group designation at
the end of the dive?

Answer: RNT 87 min.
ABT 65 min.

ESDT 152

Group M

g. Assuming that the actual dive time of Dive ¹2 was
65 minutes, what is the new repetitive group
designation for Dive ¹3'?

Answer: 11:05 AM to 3 PM = 3hr 55 min.
New Group D

h. What is the maximum allowable actual bottom time for
Dive ¹3  according to the tables!?

Answer: RNT 24 min.
No-D 60 min.
ABT 36 min.

What would a reasonable conservative bottom time be
for Dive ¹3'?

Answer: About 30 minutes

j. Graphically present this three dive sequence
9:35 � 10:00

9AM H 25 H

ABT. No-D 113 min
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11:05 to 3PM

2 hours

60/30
ESDT No-D 60 min

RNT 24 min
ABT. Nn-D 36 ml.n

k. How could this dive sequence been better planned?

Answer: 75 fsw, 60 fsw, 40 fsw
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NOTES:
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APPENDIX J

MOUTH-TO-SNORKEL RESUSCITATION TECHNIQUE

Start with the chin pull, holding your victim' s
head against your chest,. Your free hand can control
the snorkel.

Clear the water from your snorkel by letting it run
out, or by blowing it out. Keep it clear by bending
the tube end up, or by holding it in your teeth. You
can bend it with one hand if you use your middle and
index fingers on top and your thumb and other fingers
pushing from underneath.

2.

Rel.ease your f ingers from the chin pull to receive
the snorkel mouthpiece between your middle and ring
fingers. But keep control of the victim's head by
holding it tightly between your wrist and your chest.
You will be keeping your hand on his chin, so you
won't have to hold him in the doe-see-doe position
you used for mouth to mouth.

3.

Press the snorkel flange over the victim's mouth,
making sure your fingers press tightly down all the
way around the snorkel flange.

4.

Seal his nose with the thumb and forefinger of that
hand.

5.

Place the tube end of the snorkel in your mouth with
your other hand and blow. You' ll have to blow a
little longer than with mouth to mouth to overcome
the dead air space of the snorkel.

6.

Af ter filling his lungs, remove the tube end and allow
your victim's air to escape through the tube. You
won't be able to see his chest rising and falling,
but you can hear the exhaled air and feel it on your
cheek

7.

Continue blowing and releasing as you tow the victim
to safety. On your back you are positioned well for
a carry.

8.

The Mouth-to-Snorkel method of in-water resuscitation
was developed by Albert Z,. Pierce and is included in this
Handbook with the originator's permission. The procedure
is as follows:
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If your seal with the mouthpiece is imperfect, or if his
nostrils are not pinched shut, you may feel air escaoing
around your fingers, and may notice a lack of build-up of
pressure as you blow. This is a signal that you are not
filling the victim's lungs. Readjusting your fingers may
make a better seal. If you feel an air blockage, tilt his
head back more. Or, you may have to blow harder to overcome
the effect of water in his lungs.

You should fill the victim's lungs with each breath.
This will insure his getting plenty of fresh air and not
just sta3.e air being moved back and forth through the snorkel
and his airways. When the victim stops exhaling you can
immediately blow back into the tube and refill his lungs.
A lot of air at a rapid rate is just what a drowning victim
needs. However, you, as the rescuer, may get a dizzy
feeling from hyperventilation. If so, you can slow down
your rate. You are not as likely to get dizzy as you are
when doing mouth to mouth on land because you are working,
towing your victim. Of course, while the victim is exhaling
you are inhaling, being careful not to breathe in the
victim's exhaled air.

You may not need to pinch the victim's nostrils.
You may be able to block the air from escaping by pushing
up against his nose with the edge of your index finger.
This will allow you to make a better seal with the snorkel
flange over his mouth because your fingers are not curled.

An almost perfect sea3. will result if the snorkel flange
is inserted between the victim's lips and teeth. But this
isn't easy to do on an unconscious victim, and you may waste
time trying. If the flange is pressed tightly over the outside
of his lips, the seal can be made good enough and a lot
faster. You can practice by pressing the flange over your
own mouth. Test for leaks by blocking the end of the snorkel
with your thumb and blowing through the mouthpiece. If you
find it difficult to make a good seal with the flange on the
outside of the victim's lips, try twisting or screwing the
flange into his mouth. Your seal does not have to be perfect.
He may be getting plenty of air even if some escapes. The
real test of a good seal is whether or not the victim is
comfortable while submerged. This will simulate waves
swamping his face while you tow. If you practice with the
victim's face underwater, be sure to have him signal OK
with his hand out of water so you' ll know he's not drowning.
Curling the end of the snorkel tube downward will eliminate
any possibility of water entering the tube while the victim
is exhaling.

Most snorkels will work, including contoured types and
those with corrugated tubes. But some work better than others.
You must be able to aim the mouthpiece down over the victim' s
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lips and still keep the tube end out of the water. Either
the tube must be flexible or the mouthpiece bend or swivel
to allow this. Check your snorkel and see how it works.
A few are too inflexible and can't be used. Some, if bent
too sharply, may cut off the air. If the snorkel is too long
it will be difficult to keep a good seal while blowing.
You may wish to shorten yours. A wide flange will make a
better seal over the outside of the lips, but a narrow
flange will be easier to get inside the mouth. There
should be room for your fingers to fit around the tube
behind the flange.

It will be wise to learn the technique with an easy
snorkel. Later you may find you can make a good seal with
almost any. For instance, you can use one with a purge valve
if you prevent the air from escaping out of the valve by
covering it with your finger or your hand. Air can then be
released for exhalation through either the tube end or the
valve. Since this will require the use of both hands,
you' ll have to hold the snorkel end in your teeth, and be
careful not to breathe in the victim's exhaled air.
This position may also work if the snorkel tube is to inflex-
ible to bend easily.

The correct placement of the snorkel "J" will make for
easier handling. With the tube end held in your left  or
non-prefered! hand, the curl of the bottom of the "J" formed
by the snorkel should be oriented so the mouthpiece is aimed
toward the fingers of your right hand. This allows easy
control of the tube end on the left of the victim's head
while you are holding the snorkel flange over the victim' s
lips with your right hand from the right side.

If you have to use a snorkel which is tightly attached
to a mask, don't bother to separate them. Just let the
mask dangle. It won't be in the way. If the victim is
wearing a mask, and you are sure it is clear of water, it
may be left on. It will protect his face from waves and
spray. You can seal his nostrils by pinching through the
mask, or by pushing up on it's skirt. If waves are no
problem, you may want to remove the mask so you can see
his face clearly.

If the victim vomits, you will have to remove the
snorkel, clear his mouth, swish the snorkel through the
water to clear it, let it drain, then replace it and start
over.

If two rescuers are available, one can help support the
victim from the opposite side and be in a better position to
watch the victim's face for return of color, or to warn of
possjble vomiting. If he has brought a line and float with
him he can control the victim's bouyancy and stability while

bej ng towed to safety- If there is a third rescuer,
he can place the victim's feet on his shoulders and push.
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Practice mouth to snorkel on land first. Making a good
seal is tricky, because it is difficult to see what you
are doing. Locate the mouth with your fingers. If you
place your little finger on his chin, your hand will be
about right. Practice applying the mouthpiece until you
can do it easily. Since you don't have mouth to mouth
contact, both you and your practice victim may feel more
relaxed.

Then try your seal in shallow water. You should stoop
down until the water is at chin level while you support the
victim in a floating position with a chin pull. Here you
can practice keeping the tube end out of the water while
applying the mouthpiece. Keep the seal while you blow and
tow in the shallows.

When you feel confident in shallow water, try it in
deep water, the easy way first, using fins and flotation.
Fins are a big asset. You can tow the victim easily with
your legs while you control the victim and the snorkel with
your hands. It will help to keep your head in the water and
to tow the victim's head first right from the start so his
momentum will help to keep his face out of the water. Later
try it without buoyancy or fins.

This also should be practiced with full scuba gear.
The thick neoprene of wet suit gloves will make your fingers
feel clumsy; but you may find they will help to make a
better seal. Because of this even three finger gloves or
mittens can be made to work. Keep trying under varied
conditions until you are sure of yourself. Open water,
waves and cumbersome gear make a big difference.


