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I. Scope And Application

A. Purpose
The primary purpose of these consensus standards is to ensure the safety and well being of the commercial
diver.

These consensus standards apply to all types of work, whether inshore or offshore, involving diving
operations. It is meant for this standard to complement applicable governmental rules and regulations as
well as to supplement industrial codes of safe practices for diving operations.

Nothing contained in this manual shall be construed to take the place of any law, rule or regulation of
any governmental agency.

B. Preservative Acts
It is espressly provided and declared that in an emergency situation requiring the saving of personnel,

any diving company, its officers, directors, agents or employees may act in variance with the operating
procedures and recommendations established in this standard.

Fourth Edition, 1992
Change 1,1994

Scope And Application
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A. General
Each person engaged in diving operations shall possess the ncccssary  qualifications for his job assign-
ment. Designation of skill levels in thcsc standards incorporates three primary elements:

l Tcclmical Proficiency

l Field E\pcriencc

l Diving Proficiency

Persons assigned to specific diving activities shall possess the following:

1. Knovvlcdge  and skills gained through training or espcricnce in the following:

l Diving proccdurcs  and techniques

l Emcrgcncg procedures

0 Physiology as it relates to diving

l Diving equipment

l First aid and C.P.R.

2. Familiarity vvith  procedures  and proficiency in the use of tools, equipment and devices associated
vvith  the assigned tasks

3. Forpcrsons cngagcd as divers, or otherwise esposed  to hyperbaric  conditions, physical qualifications
for such activities  as outlined in Section II, “Medical Requirements” (Page 2-6) and detailed in
Section III entitled “Medical Standards And Recommendations”  (Page 2-9). Such physical quali-
fications must be documcntcd  on an ASSOCIATION OF DIVING CONTRACTORS ASziicd
flistoyv  md I’h~vsicol  ICmnination  Form.

4. For persons who opcratc  decompression  chambers, knowledge of chamber operations

A person lacking the required c~periencc  ‘and proticicncy outlined above may be assigned limited tasks,
under the direction  of an cspcricnccd and qualified individual, in order  to obtain the experience  and level
of proficiency  required.

B. Entry Level Qualifications
The en0 lcvcl. minimum skill designation on the diving crew is a Tender. The beginning tender
satisfies the minimum cnq qualifications of Diving Proficiency, Technical  Proficiency and Experience
by successfully  completing a fomtal course of study. This my bc taken at an Association of Commercial
Diving Educators (A.C.D.E.) accredited school, Military school, or cquivalcnt. Personnel previously
cmploycd  vvithout meeting these qualifications must be certified by the employing contractor as having
achicvcd  an equiv~alcnt  dcgrcc of training through a combination of Iicld cspcricncc  and formal classroom
instruction.

Fourth Edition, 1992 Personnel Qualifications
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Tenders may be Non ~~~~ug or ~~~l~n~  The diving Tender must also satisfy the req~liren~en~  of Sectjon
A - 3 above.

1.

2.

3.

4.

5.

6.

Adv~cen~ent beyond the desi~at~on of Tender requires a ~imum amo~t,of  field e~~e~ence
and diving pro~c~en~. Additions r~ujr~ tec~~ qu~i~~~ons  are detain sep~teIy in
charter 3, Section  II, S~~~~~ U~e~atjous  ~~~edur~ for the approp~ate  diving mode ~der the
hiding “~i~n~un~ ~ua~~~~t~ons of Fe~o~e~“.

Fidd ~~~e~snss  ~~b~ish~  the ~njmum field days of exigence on a ~v~g crew rough to
ob~n v~ous d~i~atioos. Field e~~e~ence  is de~ned as field days ~offshore,  inland lakes, hook
and rivers] direc~y ~~cipat~g  as a diver, supe~ising  divers, or su~ace-ten~ng divers engaged in
one 0~~~0~. Essence at hewer qu~~ca~on  levels may be ~~ec~y subsisted  for time
r~u~ements  in Iower d~i~atio~  to achi~e a given d~i~a~on,

~~v~~g ~~~~~en~y es~b~ishes the ~~murn numbs of opt-water  dives r~uired to obt~ v~ous
d~~~~ons. AlI dives gust be pe~o~~ dug a 24-Mona  period i~~~ate~y prior to ~sso~ce
of the d~i~~on. ~0~ must be ~e~o~ed during each dive witit proper su~~is~on. Ail dives
must have a ~~mum of 20 rn~ut~ bosom time. A numbs of shorter d~tjon dives may be
~mbin~ to equal one dive of the redry 20 lute bottom time.

Adv~cement  to hirer d~j~ations  requires completion  of ~~mg and essence for all lower
d~i~~ons.

AII  divers shall Knin a demons dive log (AJX ~~f~s~on~  Diver’s Log Book or ~uiv~ent~
that wiIl detail all havoc e~os~~. The Log Book gust be ident~~ with the diver big it by
Fhoto~h, sieve, and home address. The fo~~ow~g  ~~murn j~o~tion should  be entered
in the Log Book:

0 hiving ~on~ctor’s n~e and address

* Date of the dive

* Tfie  name or other d~i~tion and portion of the ~v~g site or vessel, from where the
div~g ope~~on was carried out

I ~~~irnun~ depth reached on the dive
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0 The time left surface, bottom time, and the time reached surface for each hyperbaric
e.xposure

l Surface interval, if dive includes chamber time for decompression

l Type of breathing apparatus and mixture used

l Task perfomled

l Type and designation of the decompression table and schedule used

l Any DCS or injury incurred during the dive

l Comments section

l Diver’s signature

0 Supervisor’s signature

l Place for a counter-signature or stamp of the diving company

Additional pages must be provided to show:

l Dates of diving physicals, signed by the e.xamining  physician

l A record of all relevant training sessions

l A record of all equipment testing and maintenance

The diver shall present his personal logbook to company authorities for verification and stamping at
quarterly, but no less than annual intervals.

D. Designated Diving Supervisor
1. A quahfied  person shah be designated in charge of each diving operation.

2. The responsibilities of such designated person should include job pktnning, coordination, record
keeping and proper response to any job-related emergency, as well as knowledge of the appropriate
Govemmental regulatory agency regulation.

Change 1,1994
Personnel Qualifications
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If. Medica Requirements

A. General
For pc~ons cngag~ as divers. or o~e~vise sub.~ect~ to h~~e~~c control,  the foI~owing  ADC
niece es~l~at~ons  are required.

1 I An initial niece exam~nafion  exccpf as prosody in peach B2 below

2 .  Pe~od~c re-ex~na~o~~

8 weekended bulky, ~imum every two years

l emery after ~~-~ve years of age

3. A re-e.~~ation  after a diving-related  injtny or illness as needed to defe~e his cress to ret~
to ~~l~g duty.

1 I For persons engage as divers, or o~e~~~se subjected to hype~~c condif~ons,  the initial e‘~~a-
tion, and pe~odic  rn~j~ re-e~~~~on~,  include the ~o~~ow~g:

8 Work piston

l The tests squired  in Table I (Page 2-81,  as ~prop~ate

l Any tests deemed nec~s~ to ~~jish the prince of any of fhe disqu~~y~~
con~tio~ listed in pooh “E” of this se~ion

8 Any add~fjon~ rests  the physics  deems neck to prime the written report
r~u~r~ by pooh “D” of this se~ion

2. If9 ~~j~~ one year, the person has had a ~~rehensive  rn~i~~ ex~na~on  ~~~b~e to the
initial e~~af~on  ~ecj~~ by this se~ion. and if fhe results of this ex~~~on did not in~~fe
the presence of si~i~~t  abno~iti~  ~ec~ng the ores system,  or general ham of the
person, or any of the andirons in pooh “E” of this se~ion, said ex~nation  will be deemed
to have satisfy  the r~uirem~ts  for the in~ti~  exudation.

C. ~~~xa~ina~un After ~n~~~ or Illness
f . Any person egged as a diver, or o~~ise e.xposed  to h~~~~c condj~ons,  will have a medical

exertion following a mown div~g-re~af~  injury or illness ~~hich requires ho~it~i~~on of 72
hours or more, (unless state or local laws dictate  o~e~vjse~ or bourn depression  sickness with
audio-v~tibul~  or central  ne~o~s system dysf~~on.

2. The person should not be p~~~~ to refu~ to work as a diver. or overwise be subjects  to
h~e~~c ~ndifjons until he is released by a physici~  to do so.

Fourth E~~ju~, 4992
Change l# 1994
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3. The examining physician should determine the scope of the examination in light of the nature of the
injury or illness.

D. Physician’s Written Report
A written report outlining a person’s medical condition and fitness to engage in diving or other hyperbaric
activities should be provided by the examining physician any time a physical examination is required
herein, The written report should be accompanied with a completed copy of the standard ADC Physical
Histoq&xaminntion  Form or it’s equivalent,

The physician should also endorse the medical section of the diver’s personal log book

E. Disqualifying Conditions
A person having any of the following conditions, as determined by a physician’s examination, shall be
disqualified from engaging in diving or other hyperbaric activities:

.

.

.

.

.

.

.

.

.

.

.

.

History of seizure disorder other than early childhood febrile convulsions

Cystic or cavitary disease of the lungs, significant obstructive or restrictive lung
disease, or recurrent pneumothorax

Chronic inability to equalize sinus and middle ear pressure

Significant central or peripheral nervous system disease or impairment

Significant cardiac abnormalities

Chronic alcoholism, drug abuse or history of psychosis

Significant hemoglobinopathies

Significant malignancies

Grossly impaired hearing

Significant osteonecrosis

Chronic conditions requiring continuous control by medication

Pregnancy

F. Withdrawal from Hyperbaric Conditions
It shall be determined on the basis of the physician’s examination, whether a person’s health will be
materially impaired by continued exposure to hyperbaric conditions. The physician should indicate any
limitations or restrictions which would apply to the person’s work activities in his written report.

G. Medical Recordkeeping
1. An accurate medical record for each person subject to the medical specifications ofthis section should

be established and maintained. The record should include those physical examinations specified
herein including .4DC Ph.vsical Histor@xcmtinntion  Forms and the physician’s written reports,

2. The medical record shah be maintained for a minimum of 5 years from the date of the last hyperbaric
exposure unless otherwise prescribed by law.

Fourth Edition 1992
Change 1,1994
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III. Medical Standards and
Recommendations

A. Introduction
The following recommendations arc set forth  by the Association of Diving Contractors Safety, Medical
and Education Committee. They  are intended to bc used with the ADC Aled;cnl Histon, /Physical
Ex-atninafion  Form. T!tey  deal with specific aspects of the subject’s  physica!  fitness to dive by item
number. These standards are offered in what WC bclievc  to bc. in most cases, the minimum requirements.
The use of these standards is intended to be tempered with t!te goodjudgment of the examining physician,
Where the esamining physician is in doubt about the medical fitness of the subject, he should seek further
opinion/consultation and recommendations of an appropriate specialist in that  field. Particular attention
must be paid to past medical and diving history. In general. a high standard of physical and mental health
is required for diving. Consequendy,  in addition to excluding nlajor disqualifying medical conditions,
examining physicians should identify and give careful consideration to minor, chronic, recurring or
temporary mental or physical illnesses which may distract the diver and cause him to ignore factors
concerned with his own or others’ safety.

The. spectrum of commercial diving includes industrial tasks pcrformcd  from just below the surface to
deep saturation diving. Job descriptions and therefore  job limiting disabilities may vary widely. The
standards, in general, apply to a!1 divers. Some consideration must be given to the subject’s medical
history, work history, age. etc.

There  is no minimum or maximum age limit, providing all the medical standards can be met. Serious
consideration must be given to the need for all divers to have adcquatc  reserves of pulmonary and
cardiovascular fitness for use in an emergency. The lack of these reserves may possibly lead to the
termination of a professional diving career. The examining physician should exercise the appropriate
professional judgment to determine whether, in particukar  circumsmnccs,  additional testing may be
warranted. Disqualification for the inability to meet any of these standards must be done on a case by
case basis related only to the specific job functions of the position being applied for, and assuming
reasonable accommodations can not be made.

Upon application of the A!X company to and concurrence by the esamining physician in particular
medical circumstances, a permitted variance may be gmnted to be in effect until the diver’s next periodic
diving physical. At this time the permitted variance is to be sub.ject  to the examining physician’s review
and comment. Examining physicians must have a list of the essential job functions (Job Description) to
review with each commercial diving physical examination. The examining physician is encouraged to
make any recommendations for rcnsonable accommodations necessary for a person to meet these
standards.

The numbered items within these standards rcfcr  to boxes on the ADC Afdical  ffi.srot$Ph.vsical
Exatninafion  Form. These fomls arc available from the offices of the ADC and should be used by a!1
examining physicians conducting ADC Diving Physical esnminations.

If any further clarification of this recommended standard is dcsircd. plcasc contact the A!X Safety,
Medical and Education Committee.

Fourth Edition, 1992 Medical Standards and Recommendations
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# 1 Name
Record

#  2  s~~~alse~urj~~um~r
Record

# 3 weighs
No set limits.

# 4 weighs
The wei~t suds listed below  apply. !fa diver exceeds these  and the cogni-
zant ~hysici~ feds the  is due to rnus~~ build and physic  fitness, a lace is appro-
priate. F~~ore, ~di~d~~s  who fall wit these wei~t sedge but who present an excess
of fatty tissue should be di~~~~.

The diver shoed be free of any i~~o~~s~e w~ch word cause an knot te~e~~e.
# 8 Blood Pressure

oddly the r~t~g  blood pressure shoed not exceed ~~~~ nun Hg. !n eases of blent hyper-
t~sion, repeated daily blood Kresge d~~~~o~ should be made before a foal d~~sion,

#  7  ~~~s~~h~h~
F~ist~t  ~chy~dia,  marked ~~a except of the sinus type or other sight distur-
bances of the heart  or vale ~stem shou!d  be ~s~u~~ng.

#  8  ~~gjene
Shoed be good.

 9 
Shoed be good.

#  19 Bui ld
Record

# 41 Distant Vision
Shoed have vision in both eyes, corrected to 2~~4~,  0.U.

# 12 Near ~jsjun
UU~~~~  - JlS

Fourth ~d~jun~ 1992
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# 13 Color Vision
Record

# 14 Field of Vision
Should be normal with any discrepancies documented.

# 15 Contact Lenses
Record if used.

# 16 Head, Face and Scalp
The causes for rejection may be:

a) Deformities of the skull in the nature of depressions, exostosis, etc. of a degree which
would prevent the individual from wearing required equipment.

b) Deformities  of the skull of any degree, associated with evidence of disease of the brain, spi-
nal cord or peripheral nerves.

c) Loss or congenital absence of the bony substance of the skull.
# 17 Neck

The causes for rejection may be:
a) Cervical ribs if symptomatic.
b) Congenital cysts of branchia! cleft origin or those developing from the remnants of the thy-

roglossal  duct, with or without fistulous tracts.
c) Fistula, chronic draining, of any type.
d) Spastic contraction of the muscles of the neck - persistent and chronic.

# 18 Eyes
Active pathology or previous eye surgery may be cause for restriction or rejection.

#  1 9  Fundus
No pathology.

# 20 thorough # 24 - Ears, Nose, Throat and Eustachian Tube
The following conditions are disqualifying: acute disease, chronic serious otitis or otitis media, per-
foration of the tympanic membrane, (#23),  any significant nasal or pharyngeal respiratory obstruc-
tion, chronic sinusitis if not readily controlled, speech impediments due to organic defects, or
inability to equalize pressure due to any cause.

# 25 Mouth
a) Candidates should have a high degree of dental fitness; any abnormalities  of dentition or

malformation of the mandible likely to impair the diver’s ability to securely and easily re-
tain any standard diving equipment mouthpiece should disqualify.

b) Removable dentures should not be worn while diving.
c) Record the date of most recent denta! X-rays. Record Dentist’s name and address to en-

able X-ray location if needed for post-mortem identification.
# 26 Lungs and Chest (include Breasts)

Pulmonary: congenital and acquired defects which may restrict pulmonary function, cause air en-
trapment or affect the ventilation-perfusion balance sha!! be disqualifying for both initial training
and continuation. In genera!, chronic obstructive or restrictive pulmonary disease of any type shall
be disqualifying.

# 27 Heart (Thrust, size, rhythm, sounds)
Cardiovascular system: There should be no evidence of heart disease. Any arrhyt!unias  must be
fully investigated.

# 28 Pulse
Record

Fourth Edition, 1992 Medical Standards and Recommendations
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# 29 Vascular System
C~djov~~!~  system: The c~~ovas~!~  system shall be wj~out si~i~~t  abno~~j~ in a!!
respects as dete~ned by physjc~ ex~~~on and tests as may be ~dicat~. Fe~jst~t  tachy-
car&a and phyla except of sinus type, ~idence of ~e~oscI~osis  (an ~~1moscopjc  exami-
natjon  of the retina! vessels &a!!  be ~c!~~ in the exertions,  severe v~cose veins and
marked sympto~tic  hemo~ojds, may be di~~1i~ing.

# 30 abdomen and Viscera
a) Peptic u~cem~on  should be a cause for rej~on unless healed and the ~di~te has been

~ympto~tic  for at least 3 monks wi~out su~o~ve rn~i~tjon.
b) Any other cynic g~~o-int~~  disease (e.g. ulc~tjve colitis, chole1i~iasis~ should be

cause for ~jec~on.
#  31 Hern ia

my sj~i~~t  adorner h~ation shoed be a cause for reje~ion until ~tisfa~o~ repair has
taken place.

#  3 2  ~~d~~rj~~  System
Any endoc~ne disord~ r~u~g daily or ~t~ttent  me~~tions for control is disq~1i~ing.
Dj~etes me1!it~, either insure om! h~og~yce~e  agent or diet ~n~1~~ is disq~~y~g.

# 33 CU. System ~Geni~a~-~rjna~~  systems
a) Venere~ disease will disbar until ~~uate1y treated.
b) Evid~ce or Astor  of n~~~~~js must be fully ~v~tjgat~  and treated.
c) Evidence or histo~  of ~~ dysf~~ion  or retention must be fully ~v~tjgat~  and

treated.
# 34 Upper ~~r~~i~ies  ~S~reng~h,  AUNT

Any imp~ent of mus~loske1~ ~~jon shoed be ~~~1~ assessed agent the general re-
qu~ements whjch would etch with the ~divid~~s  p~o~ce as a diver.

# 35 Lower ~x~re~~ies  (Except feet)
Any impa~~t of mus~loske1~ scion shoed be ~~11~ assessed agent the genera! re-
qu~ements which word otter with the ~divid~‘s  p~o~ce as a diver

#  35 F e e t
Any irnpa~~t  of mus~1o-skel~l Freon should be gauzy assessed agog the general re-
qu~ements whjch word otter with the ~~vjd~‘s p~o~ee as a diver.

# 37 Spine
Any irnpa~~t  of mus~Io-ske~~l  axon or ske1~ safe shoed be achy assessed
ag~nst the general r~u~ern~ts  which word otter with the ~djvjdu~‘s p~o~ce as a
diver.

#  3 8  
There should be no active, acute or cynic disease of the skin or Lymphatjc system.

# 39 Anus and Rectum
Any ~n~~o~ which stage with non f~~jon, e.g. ~~~, please, severe hemo~hojds
may be di~u~~y~g.

# 40 S~h~n~?er  Tune
b!ote  and record.

# 41 Peh& Exam
Must be wi~m not-ma! limit.s. beak at any stage may be disq~~mg.  Any rn~~~ disor-
der ~f~t~ by knot or pm~ong~  b1e~g, as we!! as excessive pain may be disq~~y~g‘

Medical S~ndards  and ~~~u~~e~da~iuns Fourth Ed~ion, 1992
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# 42 Neurological Exam
Sensorium - A full examination of the central and peripheral newous system should show normal
function, but localized minor abnormalities, such as patches of anesthesia, are allowable provided
generalized nervous system disease can be excluded. Any history of seizure (apart from childhood
febrile convulsions), intracranial surgery, loss of consciousness, severe head injury involving more
than momentary unconsciousness or concussion, should be cause for rejection. If the severity of
head injury is in doubt, special consultation and studies should be considered.

# 43 Cranial Nerves
Examine and record.

# 44 Reflexes
Should be normal and free from pathology. Document any abnormality.

# 45 Cerebral Function
Test and record.

# 46 Power and Tone of Muscles
Examine and record.

# 47 Proprioception - Stereognosis
Examine and record.

# 48 Romberg
Do and record.

# 49 Unterberger
Optional, (if done, record.)

# 50 Nystagmus
Do and record.

# 51 Sensations
Test and record.

# 52 Miscellaneous Remarks and Dermatome Diagram
Record fmdings and comments.

# 53 Urinalysis
Includes color, PH, specific gr.,  Glucose, albumin, micro and all results should be within normal
limits.

# 54 Blood Tests
a) Hematology: Any significant anemia or history of hemolytic disease must bc evaluated

When due to a vnriant hemoglobin state, it shall be disqualifying.
b) Serology test done. Lf positive, cause for rejection until properly treated and cleared.
c) All applicants for diving duty should have a sickle cell and AIDS test dotie and recorded.

# 55 Pulmonary Function
Pulmonary function tests:

a) All divers must have periodic pulmonary function tests to establish Forced Ezrpiratory  Vol-
ume at one (I) second (FEVl) and Forced Vital Capacity (FVC) recording best of three
measurements.

b) A FEWFVC  x 100 ratio of less than 75% requires additional specialized pulmonary func-
tion tests to determine suitability.

# 56 X-rays
a) 14 x 17 Chest - no pathology within nomlal  limits
b) Lumbar Sacml Spine
c) Long Bones - any lesions, especially juxta-articulnr,  should be evaluated to determine pa-

tient’s fitness to dive.

Fourth Edition, 1992 Medical Standards and Recommendations
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# 5 7  E~ectruca~di~g~a~
ECG e~~at~oos: all divers shoed have a using scud 12 Lead ECG at initial ex~~on
and ~n~Iy after the age of 35 years.

# 58 Aud~~gra~  Pure Tone
A hung loss in either ear of 35 dB or more at fr~~enci~  up to 3~~ Hz and 5&B  or more at fre-
qoencies above 3~Hz to a ~im~rn of ~~ Hz is an ~d~~~o~ for referral of the ideate to a
~eci~~st for f~er option unless the ox~~ng doctor is ~~vinc~ that such hug loss is un-
likely to be si~~c~~y ~~~~ by ~nt~oo~ diving ac~vi~~. Doubts  a~ot axiom of Iaby-
rinths require ~ecj~~z~  ex~na~on.

#  59  SMA-32
~~o~~~  if done record

# 60 Drug Screen
Do and record.

The special natty of div~g duties requires a careful ~p~j~l of the in~v~du~‘s omot~on~ and
te~~ent~ fitness. P~o~j~ disown, phychos~s,  chatty, ~~~jli~ and asocial traits shall
be ~sq~~ify~ng. Severe saving or ~~~~g shall disq~~. Any past or present ~id~ce of
psych~a~c iIlness shall be cause for reje~o~ unless the exuding doctor can be co~d~t that it is of
a nor na~re  and onlikely to recur. Primly a~ention shoed be paid to any past or present evidence
of a~~hol or drug ale. Any ~~o~~ti~ shoed be noted in Block #52 of the physics  ex~~~o~
form.

Il.
The special ale of diving duties re@res  a careful apex of the ~~~te’s  emotions, team-
mental and j~telle~~ cress. Past or re~nt sy~to~ of ~e~o~~c~a~c djsord~ or org~c
disease of the noon system shall be djsq~~~y~g. No ~div~d~ with a~sto~ of any form of ~~~sy~
or head injmy with s~~elae, or pe~o~~~ disord~ shall be accepted. relic trends, emo~o~l
~~t~~ or ~st~i~~ty and asocial traits, if of silent degree  to ~itate ag~t sa~sfa~o~
adjacent,  shall be d~sq~~~y~g. Stung or other speech ~~irn~t which ant be~me
ant under exc~tem~t is disq~~y~g. ~tellig~ce  must be at least normal. Any abno~~i~~
should  be noted in Block #52 of the physjc~ ex~~~o~ form.



ASSOCIATION OF DIVING CONTRACTORS
Medical History Form

Company’s Name

I Date

I. Lsf  Ndmc I:irst Name Middle Name 2. Date of Birth SCX 3. SSN

4.

I
Addrc\\ (Numhcr.  Street.  City. State. Zip Code)

6. Po\itmn 7 Spouse  Name ( ) Divorced
( ) Married ( )Widowed

9. No Chlldrcn IO. Next of Kin/Relationship/Address/Telephone  Number

I I My Prc\ent Srdfc  of Health i\: ( ) Excellent

I?. hlEI)I<‘AL  HISTORY  Have you ever had  or been  treated  fo!:

I Yes No-m
-m

-m

I-m---w
-m

I

-m

- -

- m

--
- m

I -e-e--
--

I
-v----

Skin Rash
Convulsions
Epilepsy
Head  Injury
Dlkabling Headaches
Nervous Breakdown
Uncorrectable  Vision
Color  Vision  Defect
Eve Trouble  (not glasses)
I-\c Surg’r!
kfective  Hearing
t% Trouble
Perforated  Eardrum
Hay Fever
Norc Bleed
Atrway  Obstruction
Chest  Pain
Heart Murmur
High  Blood Pressure

-e Rheumatic  Fever
Varicose Vems

- - Heart Attack

PLFASF FXPLAIN  THF DFTAILS OF ALL

Yes No
-m

-e

- -

- m

-w

- -

- -

- -

( )Gmd ( ) Fair

Abnormal  Heart Rhythm
Fainting  Spells
Heart  Trouble
Asthma
Coughing  of Blood
Tuberculosis
Shortness  of Breath
Lung  Trouble
Chronic Cough
Gallbladder  Trouble
Stomach Trouble  or Ulcers A
Jaundice

Liver  Disease

( ) Poor

Yes  No
- - .Rheuniatism
- - Back  Strain
m - Dislocatiqns
- - Paralysis
- - Muscle  Weakness
-m Knee Injury or “Trick Kna”
- - Shoulder Injury
- w Arthritis
- - Broken Bones
- m Disc Problems
- - Swollen Ankles
- - Foot  Trouble
- - Elbow  Injury
- - Diabetes
- - Tumor  or Cancer
- - Goiter  or Thyroid Trouble
- - Blood Disease
- - Anemia:  Sickle Cell or other
- - Irregular  Menses
- - Painful Menstral  Cycle
- - Pregnant

I3 LIST ALL SURGERIES.  SERIOUS  ILLNESSES OfiNJURIES: YEAR

I4 ANSWER THE 1:OLLOWINC  QUESTIONS.  Every  Item Checked Yes Must  Be Fully ExpJained  In Blank Space

Do YOU  have my physical defects or any  par(irl
diubilitiel?
Do you  hwc any condition  that may require Ipccid

Yes No Yes No
Have  you been advlsed  to have a rurgical  operation or medical
treatment that has not been done?

Have you ever rerl#ned.  been terminated or chanced  jobs  for medical
work rw*nment?
Have  you ever  been reJected  or rated for insurance.  em-
ployment  or umed  forces for health  reasons?
Have  you had ugnlfrcant  exposure to miniru  dust.
aabertoe.  drca  or toxic chemicals?
Have  you ever had 111 effects from any work that  you
have done?
Arc you taking  any  type of medicatipns  lncludlnp
Patent mcdwincC

~~WXl¶?
you exces, w

of alcohol or drugs?

Do you presently use marijuana.  LSD. narcotics or controlled
substances?

Do you have any allewes  or reactions to food. chemicals. drugs. insect
stmgs  or marine life?
.\re you presently under the care of a physIcian?  Give physician’s name
and address.

COS!\!FNTS



22. Have  you ever had any of the  ~#ll(~~~n~?  it’ so,
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I

f’hysicial  Examination  Form

(‘ornpany’s  Name

I Olfactlrrv VII Fnc1al
II Optr VIII

I

Audliory
III Oculrmlotor IX Glossopharyngeal
I \’ TrorhlPar x VWXlS
V Trwrmlnal XI Spmal  Accessory
v I Abducrnt XII Hypoylossal

I

44. REFLEXES: Deep Trndon (Gradatmn  of 4) Pathological Superficial
Rrzht LPfI Right Left

Tncrps - - Babinskl - - Upper Abd.
Blcrps - - lic~ffman - - L o w e r  A b d .

I

Pdtrlld - - Ankle  Clonus - - Crcmastenc
Achillrs - -

4 5  CEREHE1.I.R  FI’XCTION 46 POWER & TON): OF MIISCLES
Yrs ’ N,I

I

H acht llpprr Extremity
Ataxia - -
Tremor  (Intrnl~c~n)

I.,.fl Ilpprr Extrrm,tv
- -

F,naer  to Xnw H~ght  I.owrr Kxtrrmltv- -
Ilrrl to Shin (Slrdtne) - - IA~fl I,(IWP).  Kxlrtmlltv

I

4 7  Pl”pr,~lrt.~,tIrln-Stt.rl~l~ynr~clr;
Hinhl I.rft 4R ROMREHG  SIGN 49. UNTERBURGER (If Performed)

DcgW.?S 10 sec.
J,,,nt  I’<>\,l,<,” st~ncv 20 sec.
.Actl‘rf~o~nrrsl\ 30 Sec.
Vlbrat<>r\ Sens.al~r>ns Direction R L

I

5 0  NYSTAGMI’S Y ,,s NO 51. SKNSATIONS

End Point - - Ilot Cold
I’alha,lc,e,l‘.,l - - Sharp Soft

Two Pomt  Dlscrimlnation  N L  - A B N  -L
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Chapter  Three

OPERATIONS
PROCEDURES

Fourth Edition, 1992
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-

I. General Operations Procedures

3 - 3  -

A. Safe Practices/Operations Manual
1. Each cmploycr shall dc\,clop ‘and  maintain a Safe  Pmcticcs/Opcrations  Manual as required by

govcnmcntal  rcgulntions which shall be made availnblc at the dive location to exh dive team
mcmbcr. This manual must provide  for the safety  and hcllth of the divers. The Safe PracticesKIp-
crntions Manual shall meet or cscccd the rcquircmcnts  of the ADC ~‘o~~.wnsus  S’kmdmds  j)r
(‘ottrtttcw~i~l  Di\?ng  Opr~tiorts.

2. The ADC (bnsen.rusSI~nd~rr~~~~r  (btrrtttcrcialDivin~ OprAons  may be used as a set of minimum
guidelines  to assist diving companies in dcvcloping  their own specific  Safe Practices/Operations
M,anunl.  Each employer  is responsible  for completing. modifying and/or complcmcnting  nny of the
proccdurcs, checklists and standards in accordance  with applicable  govcrnmcntnl  regulations ‘and as
dictated by the specific  politics and practices  of the cmploqcr.

B. Emergency Aid.
1. E&h cmploycr  shall dcvclop and maintain a list of the avnilablc sources of cmcrgcncy aid, equipment

and profcssionnl  assistance  with their call signs or phone numbers and instructions for establishing
contact with them.

2. Each contractor shall make the list available at the company’s principal place of business. at the field
operations office. and to those who may have need for it to fulfill the comp<any’s  cmcrgcncy response
plan.

3. The List shall include information necessary  for the requisition  of. or access to, the following types
of cmcrgency  aid appropriate for the type of diving opcrntions engaged in:

l Decompression  chamber  (when not othcnvisc required by pamgraph “G” of this
section)

l Hospital or medical trcatmcnt facility

l Air or ground tmnsportation

0 On-call physickui

l U.S. Coast Guard Rcscuc Coordination Ccntcrs

4. Tivo-wag  communications shall bc available and acccssiblc  at any diving or h>pcrbaric \vork site in
order to engage cmcrgcncy scniccs as rcquircd

C. First Aid
1. First aid supplies appropriate for the type of operation  being conducted shall bc provided and kept

readily accessible  at the work site.

Fourth Edition, 1992 General Operations Procedures
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2. In ad~~on to any other first aid supplies,  an Arn~~ Red Cross sided fust  aid h~dbook  or
~uj~~~~t  and a bag-t~~e ~u~ r~~citator  with ~~~~t mask and ~~bi~g  shall be av~lable
at the dive Io~tio~.

D. Planning  and Assessment
Ping of a diving opemtio~  shal1  ~~I~de a Job Hazard ~~ysis (see X, page 3-9) of the safety
and health aspects of the foIIo~~~g:

l Diving  mode

8 Su~ace and ~de~~,ater  ~~di~o~s and hazards

I 3r~~~g gas suppIy ~~~I~~g  resays

8 ~~~1 pro~~~~on

l Diving ~~pment  and system

8 Dive team assi~me~ts and physi&~ adds of dive team member  ~cl~~g any
~n~~o~  ~~hich  may render an ~divid~ dive team member unfit to dive

l ~~etitive dive d~i~atio~  or raids inert gas status of dive team member

l recompression and ~~~~t produces ~~~I~~~g ~ti~d~ ~~e~o~~

c Emergency proctor

E. Dive Team Braving
1~ Dive team ~~ernbe~ &a11  be briefed on:

l The mks to be ~de~en

8 Seedy pm~ed~~ for the diving mode

l Any nnns~ hazards or e~vim~~~~ seditions  likely to affect the safety of the
div~g 0~~~~0~

8 Any mod~&a~o~ to op~t~g pm~~~~ ~e~~sita~~d by the specific diving
ope~~ons

2. Before each dive the diver shaII  be ~s~ct~ to report any physic  ~~di~o~s,  problems,  or adverse
PhysioIogi~~ effects that may render him tit to dive.

F. lamination  of Dive
The wo~~g ~n~~~ of a dive shall be ~~a~~ when:

8 Direly by the dive s~pe~isor  moor the person in charge

8 The diver requests te~aiion

8 The diver faiIs to r~o~d ~0~~~1y to ~~~~~a~o~ or signals from a dive team
member

8 ~o~~i~tio~s are lost and can not be quirky re-establish~ beset the diver, the
tender, the diving s~pe~isor  and, in liv~oa~~g ope~~ons.  the person co~~ll~g the
vessel

Fourth Ed~t~Q~~  1992
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l The diver begins to use the diver-carried reserve breathing gas or the dive-location
reserve breathing gas

G. Post Dive Procedures
1. After the completion of each dive the diver shall:

l Be questioned as to his physical condition

l Instructed to report any physical problems or adverse physiological effects including
symptoms of decompression sickness or gas embolism

l Advised of the location of an operational decompression chamber

Ahted to the potential hazards of flying after diving

2. After the completion of any dive outside the no-decompression time/depth limits, the following are
recommended:

l Take reasonable steps to have the diver remain awake and in the vicinity of the
decompression chamber for at least one hour

l Instruct such divers to remain within two hours’ tmvel time of the decompression
chamber for an additional five hours

l Instruct such divers of the  of flying at altitudes in excess of 800 ft., except in
an emergency within:

- 12 hours after decompression from a non-saturation dive

- 24 hours after  decompression from a Ha saturation dive

3. On any dive that results in decompression sickness, proper medical authority should be consulted
prior to flying after treatment.

H. Hazards to Diving Operations
1. Notice shall be given of the planned diving operations, including the daily start and fmish  times, to

those in the vicinity whose activities may interfere with or pose a hazard to the diving operations.
These activities include underwater demolition operations, movement of surface vessels, or lifting
of material directly over the diving operations.

2. Diving operations shall not take place wherever hazardous activities or conditions in the vicinity
pose a safety hazard to the diver or impair the support personnel from safely carrying out their work
tasks.

3. In no case shall the diver be required to dive against his will.

I. Underwater Hazardous Conditions
Before any underwater task a Job Hazard Analysis (JHA) shall be performed (see X, page
3-9). The purpose of this analysis will be to determine underwater hazards, including but not limited
to:

Potential for diver fouling or entrapment

l Differential pressure hazards including but not limited to:

Fourth Edition, 1992 General Operations Procedures
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- Any a&~ivi~  that wound expose the diver to d~~eren~~ pressure

l ~o~kou~~gou~  of pious ~~~ sedations in&lud~g but not liking to:

- Active ~~odi~ p~~e~ion, high intensi~ Sony, propeller,  puns, vessels, or
any ~~c~~ ~p~~~ whose i~~e~~~ operation  would be joyous to the
diver

- AlI such devices shalIi  be dea~iva~~ and their con~ols tagged prior to the
~~en~e~en~ of the diving op~~~ion

l hiving in ~u~~a~~  liquid, in~lud~g but not ~i~~~ to:

- ~~e~~~ ~~o~iolo~~ or ~dio~ogi~~ ~n~na~on

- Any ~~1 or toxic threat to the diver

l ~i~~~ access or pillion si~tions.  A diver en~e~g a pipe, tunnel, wreck, or
si~~~~y  engross or ~~~~g s~~~~e~ (other than a ~~i~~~, shaI1:

- Have an ~de~a~~ tender at the point of entry
- Be equipp~  with an ~prop~a~e  diver-bed ~se~e gas br~~~g sup~Iy

8 cations involving  e~losiv~

3. ~~~~U~~ ~~~~~~~~~  or ~U~~~~~U~
Divers &al! not dive or be o~~jse exposed to ~~~~~ conditions  for the Devon of any mown
begot ~pa~~~  or andiron, if such is likely to artery affect health or pouffe  ~~~~~y
with the prongs abide to plop a ~e~~~ diving task or safely be exposed to ~~e~~~
~ndilions.  The-se denude but are not ~~~~ to colds, ~~o~o~ic ~toxi~~ion or its ~~er-~e~s,
i~uen~e of drugs, precut, r~~~o~ or Eddie ear diseases, skii or external ear ~e~ions~  or
excessive farce or e~o~o~l distress. The diver stood be faulted before ping such
delegation. In no case shall the diver be ~uired lo dive or be exposed to ~~e~~~ ~ondi~jons
ag~s~  his will, except for ~~~en~ pro~~~~.

2. ~~~ion~ systems,  ~uip~en~ and tools used in ~v~g opinions stood be papered each day
and ~oni~o~d ~ou~out the opinions by d~i~~~ peons.

3. Each person ~gag~ as a diver in the diving ope~~on shall inspect his pe~on~  diving ~qu~p~en~
and ~~~ its ope~~on~  readiness prior to each use.

L. ~~~~~~~ and ~~~~~~~ tile ~~~~~
There shall be a safe bus for ente~g or leaving the water from the diving pianos  such as a
ladder, stage, or other ~prop~a~e  device. This device shall extend a ~~~u~ of three feet bdow
the water surface. Ad~~o~l~y~ the begs of ent~g and leaving the water shall be ad~ua~e to
fa&i~i~~e  rescue of phoney.
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M. Decompression Chamber
1. For any dive in excess of 80 fsw, dives deeper than 60 fsw when liveboating, or dives requiring

decompression there will be provided a dual-lock decompression chamber having a minimum
capability of 6 ATA (equivalent to 165 fsw) ready for use at the dive site.

2. Prior to mobilization on jobs not normally requiring a decompression chamber, a Job Hazard
Analysis shall be performed to determine whether a decompression chamber will be required at the
dive location, including but not limited to:

l Dive site location

l Multi-day and/or repetitive diving operations

l Potential for diver fouling or entrapment

l Other potential hazards or factors which may cause the diver to incur decompression
obligations

l Liveboating operations

N. Diving at Attitude
For any diving operation conducted at an elevation significantly above sea love],  decompression
procedures which take the reduced surface pressure into account shall be utilized.

0. Thermal Exposure
Additional precautions should be taken to protect the diver from adverse  thermal exposure while
engaged in diving.

P. Stand-by Diver
When assigned, a stand-by diver will be on deck, suitably dressed and ready to dive.

Q. Warning  Display
For areas which support marine traffic, an appropriate warning display shall be exhibited near the
work site so that it has ah-around visibility. This may include but is not limited to shapes, lights,
flags or placards. See Appendix C, (Page 6-30)  for more information.

R. Reserve Breathing Supply
1. A diver-carried reserve breathing supply must be provided when diving deeper than 60 fsw, on dives

requiring decompression regardless of depth, when direct ascent to the surface is not available, or
when bell diving, except where heavy gear is worn.

2. A diver-carried reserve breathing gas supply shall supply a physiologically appropriate mixture for
the depths involved.

3. Diver-carried reserve breathing gas supplies must provide a positive indication to the diver that his
reserve has been actuated. Such an indication can be the requirement for the diver to open a valve,
a visual signal or other appropriate methods.

Fourth Edition, 1992 General Operations Procedures
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4. The ~v~~~~ Reese br~~mg  sugary  shall be of sapient Devon for use until the diver can
reach the s~a&e, reach ~0~~ so~ce of br~~ng media or be reached by the spay diver
~uip~~ with ~0~~ source of br~~~g  media.

5. In all cases the a~ivation  of the diver’s reserve shall cause the dive to be abo~ed. The r~son for
a~vation of the diver’s reserve must be icons and corrected prior to ~n~nued use of the
jnvo~v~  equipment.

S. ~umm~nica~iuns
There shall be an op~t~g do-way audio-~~~~t~on system betw~ the diver and a dive
team memb~ at the dive locator except as ~~~~ by pooh I&B,1  , “~~~A”, in ~~~~~~~
U~er~~~o~s procedures  (Page 3-22).

T. ~umpan~  Record  of Dives
Each e~loy~ shall boyish  and Knin a record of each diver’s h~~~~ e~os~. This
record shall wonts the following:

l Name and address of the achy

l Lo~tion, time and date of ~ving op~tions

l Names of the dive s~~isor,  diver and tender

I Depth of dive

8 ~o~orn time

l A~p~xjmate  Watt teethe and ~~ ~~te~ion used

l Env~~~~~ conditions  ~~~roxi~te  sea state, ~d~ater  vjsibi~i~~  and
unde~at~ ~~~~

l ~e~om~r~sion  tables and seduce used

l ~~~s~ time since last pressure e~os~e if less than 24 hours or regave dive
d~i~ation

l prong abbe used and ~~osition

8 Type of work peyote

l Type of diving equipm~t  won

l Any bust ~nditjons

l For each dive for with d~~r~sion sickness is s~pe~ed or symptom  are evident,
the fo~~ow~g  additions nonagon shatf  be recorded and ~~~~~:

- ~~~p~on of de&ompr~sion  sic~~s sy~to~ ~clu~mg depth and time of
0~~

- ~~~F~on and results of advents

Genera! U~era~~uns  ~r~~ed~res



-3-9-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-5

U. Decompression Procedure Assessment
Each employer shall:

l Investigate and evaluate each incident of decompression sickness based on the
recorded information, consideration of the past performance of decompression table
used, and individual susceptibility

l Take appropriate corrective action to reduce the probability of recurrence of
decompression sickness

l Prepare a written evaluation of the decompression procedure assessment, including
any corrective action taken, within 45 days of the incident of decompression sickness

V .  Positioning
Vessels from which diving operations are conducted shall afford a safe working platform. Safe
operations from dynamically positioned vessels are covered elsewhere in these standards.

W. Personal Protective Equipment
1. The appropriate ANSI approved personal protective equipment shall be worn when required These

items include but are not limited to:

l Protective head gear

0 Protective foot wear

0 Protective eye wear

l Personal flotation device to appropriate regulatory standard

l Hearing protection

l Safety harness with approved double locking elastic lanyard

l Respiratory equipment

2. Appropriate personal protective clothing shall be worn as necessary to provide protection against
hazards encountered in the work environment.

X. Job Hazard Analysis (JHA)
The purpose of the Job Hazard Analysis is to identify hazards associated with each step of a job,
and to develop solutions that will either eliminate or guard against the hazard. Keep the sentences
short and simple.

1. Sequence of Basic Job Steps

Break the job into observable steps. Try not to be too general or detailed.

l If the job is complex break it into several tasks: prepare a JHA for each task.

l Begin with an active verb, e.g., disconnect, check, invert, assemble,‘isolate,  start, stop,
etc.

l Number each step

Fourth Edition, 1992 General Operations Procedures



2. ~utentia~  Hazards

~d~~~  possible hazards ~so~iat~  with each step. List opposite job step.

l ~o~jder pot~ti~ ac~dent  causes ~s~~~ sprain, slip, fall, cut, crush, etc.>

l ~o~ider ~v~onrn~~1 and hall hazards PYLON,  gases, heat, noise, torrid, etc.)

3. ~eco~~e~d Safe Procedures  and Prutectiun

~~elop solu~o~ for each potenti~  hazard. List opposjte  hazard.

8 Detail ~on~ls, e.g., v~ti~ate~ isolate, allow to cool, secure, guard train, etc.

l List ~~0~1  prote~v~ ~ui~ment (WE) racy, e.g., gloves, eye ~rote&~on,
rector, fall prot~tion, etc.

8 Assi~ a s~~~~ person the re~onsibility for i~lem~~ng the safe ~~~ed~es or
~~te~ion required.

5. Fersu~~e~  ~~y~~~ed

8 adze the persons prong, r~iew~g and ~p~v~g  the Job Hazard ~~ysis,

l ~is~bute  the JHA to at1 propel ~~01~~ in the job or task.

6. revising  the Job Hazard Analysis

The JHA would be r~j~~ and up~t~ p~odi~~y  wh~~ff new ~~prn~~ produ~, or
~roc~~~ are deduce into the work site. This is ~e&j~ly true if an accident has occurred
on a task that has had a JHA avowed.

Y. Job Hazard Analysis Form
The ADC Job Hazard ~~ysis fo~on the following page can be copied and used as is, or rno~~~
to suit jndiyjd~ cornily needs.

General U~erations Fr~ced~res Fourth Editions  1992



HAZARD ANALYSIS
LOdJOfl:

&borTuk

I Bask Job Steps Potullld  Hazuds

(SEE INSTRUCTIONS ON REVERSE SIDE)

Date:

Rocemmendod  Sdo Pmcduru / Pmbdlon Rt3SpOflSlbtDty

Revbwed  By;
--.-_--- - - -

Dh8mubl

ADCJHA-7/82



The prose of the Job Hazard trysts  is to adeptly  hazards isolate with each step of a job, and to d~~~o~
~01ut~ons  that will either ~lj~ate or guard ag~st  the hazard. Keep the s~te~~~  short and sauce.

Break the job into obs~ab~e  steps. Tq not to be too general or dearly,

l If the job is #Gwen break it into several tasks: prepare a JHA for each task.

l Begin with an active verb, e.g., d~s~~e~ check, invert,  ~se~b~~, isolate, start, stop,
etc.

l cubby each step

adze possible  hazards ~so~~at~ with each step. List opposite  job step.

l ~o~~d~ ~ot~ti~  amidst  muses asp, sprain, slip, fall, cut, crush, etc.)

l ~o~~dff  ~~~0~~~~1 and health hazards ~v~o~,  gases, heat, noise, toady, etc.)
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II. Assignments and Responsibilities

Titles, duties, responsibilities and capabilities of personnel engaged in commercial diving vary widely. The
employer is responsible for assigning personnel to a diving operation and will ensure all personnel are qualified by
training and/or experience to perform the tasks they are assigned. The following designations indicate the minimum
duties and responsibilities of dive team members.

A. Diving Supervisor
A qualified person shall be designated in writing, to be in charge of each diving operation.

The Diving Supervisor is in charge of the planning and execution of the diving operation, including
the responsibility for the safety and health of the dive team. In carrying out these responsibilities,
his duties shall include but not necessarily be limited to the following:

l Be fully cognizant of all relevant governmental regulatory agency regulations that
apply to the diving operation and the diving mode employed, and the employer’s
Basic Safe Practices/Operations Manual. See that all rules and regulations are
followed.

l While actually on duty, be in immediate control and available to implement
emergency procedures. The dive supervisor is not permitted to dive unless another
qualified supervisor or lead diver is present who has also been appointed and
designated to assume responsibility.

l Ensure prior to diving, in addition to parties directly involved in thediving operation,
that masters of craft, pilots of submersibles, harbor masters, managers of offshore
installations, pipelines, civil engineering sites and inland watetways, and all persons
responsible for anything that affects the diving operation are advised that diving
operations are to be undertaken. Provide a copy of the Safe Practices/Operations
Manual to the person in charge of the vessel or facility, with written modifications
necessitated by specific operating conditions.

l Ensure diving operations are carried on from a suitable and safe location on the
surface.

l Develop or modify and produce pre and post dive check lists for his operation.

l Develop and implement emergency/contingency procedures

l Be aware of the procedures to follow to obtain medical support in the event of an
accident, either diving or non-diving related. Ensure a two-way communication
system is available at the dive location to obtain emergency assistance.

l Perform a Job Hazard Analysis for each task undertaken.

l Establish a dive plan ensuring that sufficient breathing mixtures, supplies and proper
equipment are available for safe and timely completion of the job task.

l Personally verify that all personnel in the dive team are qualified and physically able
to perform tasks assigned. He must make an assessment of the physical condition of
the divers prior to each dive to determine if any physical impairment is present which
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word be de~ment~ to their ham and safety in the water or under h~e~~c
unction.

l Assi~  the duties of ah rnen~be~ of the dive team and pe~on~~y direct them
~ou~out the di~f~g  opem~on.

l Ensure that the divjng ~u~pn~ent dcs~~at~ for use is:

- su~~b~e for the plied diving opemtion
- s~cient to re~lato~ r~u~enl~~  for the diving mode used

- impeded prior to each dive and in good avowing order

l Ensure that all relevant o~e~t~g  ~s~c~ons,  bugs, decompr~sion  tables,
advent schedules, and aviator  publi~~ons are av~lable  at the dive lo~tion  and
are rn~~~ to reflect c~ent ch~ges moor d~elopments.

l Ensure the det~l~ b~efmg of his diving team and suppo~  pe~o~el ~c~uding:

- tasks to be ~de~~~

- mod~~tions to scud procures or safety procures nec~si~t~ by the
specific ~v~g opem~on

8 Many a depth, bottom time and br~~mg mix profile at the dive lo~tion  for each
diver dung the dive,

8 Ensure that each diver is cont~uo~ly tended while in the water.

l Ensure the dive is t~ated when:

- The diver requests te~~ation
- The diver fails to r~ond to ~mm~ica~on  or comm~~tion is lost between the

diver and dive team memb~ at the dive lo~tion.

- ~o~~~tion is lost be~een the person in charge and the ~v~g sup~isor
during liv~oat~g  ope~~ons.

- The diver beg~s to use his dive-led reserve br~~ng gas supply.

l Ensure after every dive:

- The physic  unction and well being of the diver is checked by visual
obs~ation  and verbal ques~o~ng.

- The diver is ~s~ct~  to report  any physic  problem  or symptom  of
d~~r~sion sickness or arterial gas embolism,

- The diver is advise of the loca~on of the nearest op~t~g de~~r~sion
ch~ber.

- The diver is agents with the dangers of ~y~g after diving or ~velling  to
~ti~des high than the dive site.

8 Ensure after any carat or dive outside the no de~~r~sion limits:

- The diver is ~s~ct~  to rein awake and in the vicinity of a de~~r~sion
Chubb for at least one hour.

- a trained dive team member is available to operate the deco~ression c~rnb~.

l Report all accident  or incidents  in~~olv~ng  p~so~el as rough by employer rules
and relevant gove~ment~  relations.

Assignments  and Responsibilities
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. Maintain and submit reports required by employer and relevant governmental
regulations concerning diving operations and equipment maintenance, testing or repair.

B. Diver
The diver is assigned by the supervisor to perform specific tasks underwater and topside.

A diver shall be at least 18 years old, be medically certified “fit  to dive”, have a knowledge of diving
theory and practice, a full understanding of the diving equipment in use, and of the tasks assigned.
All divers should be in possession of an up-to-date diver’s log book which can be used to establish
levels of experience.

Each diver in the carrying out of his duties and responsibilities shall:

l Accomplish all tasks assigned by the diving supervisor. In the event he is assigned a
task for which he does not consider himself qualified either by training and/or
experience, he shall immediately inform the diving supervisor.

l Read, understand and comply with all employer’s policies and with applicable
governmental regulations as they relate to his qualifications or performance while
engaging in diving operations.

l Maintain a high level of physical fitness.

l Immediately obey all commands or instructions from the diving supervisor to return to
the surface, fust decompression stop, or bell.

l Ensure that the deepest depth of his dive has been established before his ascent.

l Safely transition from the water to the decompression chamber without avoidable
delay.

l Act as a standby diver when dircctcd to do so. While acting as standby diver, the
diver shall:

- be dressed sufficiently to allow immediate entry into the waterand to stay at
depth as long as circumstances require

- remain at his station throughout the entire dive and in-water decompression
- monitor the dive radio to constantly remain abreast of events of the dive

l Not be assigned any tasks that might interfere with his duties as standby diver while
there is a diver in the water.

l Act as a chamber operator as required by the diving supervisor.

l Comply with regulations or instructions concerning the use, maintenance, repair and
testing of all diving equipment provided for the opention.

l Report  to the diving supervisor any recent medical treatment or illness so that a proper
determination can be made concerning his fitness to dive.

l Immediately report all symptoms or suspected symptoms as early and accurately as
possible.

l Report to the diving supervisor any defect or malfunction of the diving equipment
provided for the diving operation.

Fourth Edition, 1992 Assignments and Responsibilities
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l Follow safe diving pm~ce at all times du~ng the diving ope~t~on  whe~er  on deck or
in the water. Bring to the a~en~on  of the diving s~~~isor  any qu~tionable  items.
Be alert for the safety of others as well as himself

l Assist in the ping of new pe~o~el or tenders.

a Ream awake and in the vic~~ty of the d~ompr~sion  ch~ber for at least one hour
following ~~trnent  or a havoc e~os~e outside the no de~~r~sion Iimits.

l Know and observe the rules for flying after diving or ~velljng  to ~~~d~ bier than
the dive site.

8 Ensure that his diving ~~prn~t  has been co~e~ly rn~t~~, prepared and tested
before each dive. This r~u~ement  should never be delegate to others.

I M~n~n a diver’s log book which details all dives, rn~i~l equations,  courses
taken, and prowl equ~pm~t m~ten~ce.

l Ensure their medical c~~~t~ are up-torte  and recorded in their diver’s logbook.
Present their logb~k to the diving supe~isor on every job.

l Mien c~~ca~on in First Aid and CPR.

c. Tender
The tender is ~s~~~ by the diving supe~~sor  to ~nt~uo~ly  tend a diver. .He shall devote his
full time and Amazon to twang the diver he is ~si~ed to from the pr~~tion of the dive until
its compl~ion  ~cluding any ~-watff  depression  required. He shall not be assigned any other
task while the diver is under water. He shoed f~er:

l Assist the diver in ~~s~g and ~~~s~g, and coax that the diver’s ~u~pment is
f~~ion~g  prop~ly.

l Tend the diver’s umbi~~ and be a~~~ of the diver’s depth and London at all times.

8 Set up and operate all ~uipment as directed by the supe~~sor or his r~r~en~~ve.

I In the event he is assigned a task for w~ch he does not consider hiked q~l~~~
either by snug moor entice, he shall imm~~ately ~0~ the ~v~g supe~sor
or his r~r~entat~ve.

l Plop rout~e rn~t~~ce on diving equipm~t.

I Repair such ~uipm~t as he is q~li~~ and checked out to repair.

8 Assist in topside work as redry or ~~~.

l Be alert for and innately report conditions which may be ~dous or unsafe.

l Map c~~cation in Fit Aid and CPR.

As a tender gains more e~~e~~ce  his areas of re~onsibili~  will expand. His duties and
r~ons~bi~ti~  may ~clude:

l ~~ q~~e~ p~pffly operate a de~~~ssion  c~rnb~ as ~qu~ed  for
de~~r~sion or ~~trn~t. As a de~~r~sion ch~ber op~tor, he shall be
r~o~ible for:

- Ma~~~mg the proper depth in the ch~b~ as r~~r~ by de~~~ss~on
sch~ule or ~~trn~t  p~tocol.

- Ma~~g a proper v~~lation  schedule so oxygen and eon d~ox~de  levels
rep wi~~ safe limits.

Assignments  and Resp~~sibi~it~es Fourth Editions  1992
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- Decompress or treat the diver in accordance with the schedule as directed by the
diving supervisor.

- Maintain communication with the chamber occupants.

- Properly complete all paperwork as required  by employer policy and/or
governmental regulations.

- While operating the chamber, the tender shall not be assigned to any other task.

l Before being exposed to hyperbaric conditions, the tender must be medically certified
“tit to dive.”

l Perform limited tasks as a diver when directed by the supervisor. A tender that dives
shall be subject to the duties and responsibilities of a diver within the limitations of his
assignment.

l When required, ride the chamber with the diver during decompression or treatment.
This inside tender must be familiar with and alert for the symptoms of oxygen toxicity.

D. Life Support Technician
The Life Support Technician is directly responsible to the diving supervisor. He must possess the
knowledge and ability to perform the duties listed below within the scope of his assignment. This
knowledge and skill will have been obtained by a combination of formal training, and on site
experience and training. It is recommended that Life Support Technicians maintain a personal
logbook which includes details of work experience and qualifications. The duties and responsibili-
ties of the Life Support Technician will vary depending on the diving mode employed but at a
minimum he shall:

l Conduct such operations as may be required or directed by the diving supervisor.

l Perform assigned diving support tasks

l Maintain adequate supply of the correct breathing mixture to the diver.

l Maintain correct supply over-pressure for depth and apparatus.

l Have standby banks ready.

l Follow the tables in use correctly and accurately.

l Switch breathing mixtures at the proper time and depth

l Record gas consumption data as directed

l Assist in the maintenance of all diving equipment

l Assist in the training of tenders and new personnel

l Report any potentially unsafe situations or conditions to the diving supervisor

l Maintain certification in First Aid and CPR, and have a thorough working knowledge
of emergency procedures and the diagnosis and treatment of decompression sickness.

In the saturation diving mode the Life Support Technician is employed primarily to control and
constantly monitor the hyperbaric environment and system in which divers live while saturation
diving. His duties in this diving mode include, but are not limited to:

l Maintain proper atmosphere, (i.e., correct levels of oxygen, carbon dioxide and other
gases), and pressure in the saturation complex according to employer’s policy and as
directed by the diving supervisor.

Fourth Edition, 1992 Assignments and Responsibilities



- 3-M -

l M~n~n proper env~onmen~  (i.e.* te~emtu~ and humidity~, at levels suitable for
ant depth as the diver’s ~~0~ dictates.

c Decompr~s  divers ac~rd~g to es~blished  s~h~ul~  as Gregg by the diving
supe~jsor.

l M~n~n ~~unica~on  with divers.

l C~~b~tion at regular steals of all monito~ng ins~m~ts which require, by their
design, peyote ~~ibm~on or at any time the a~~~ of the ~s~rnent is suspect.

l Many an acute record of dents, in the form of a station  log, ~pe~~~ng to
the ~v~g system. All r~dings  taken and agog during the shift must be entered in
the log. They should ~&lude:

- oxyg~  and axon dioxide ~~rngs

- depth begs, te~~t~e and hu~dity  ~ad~gs

- gas ~h~ges~ and BIBS usage dells

- carbon d~oxjde  s~bb~ cogs

- rn~~ lock runs, with record  of items locked in or out

- ~d~vid~l  diver’s sleep cycles

- showy, gushy, and drains

- ~ljb~tion  of ~s~~~

- bell on and off system and crew WP’s

- thigh to se~~gs on the ~vironment~  ~n~ol systems  record of ~uipm~t
stars

- ~h~ber hygjene and disi~e~o~ divers ear p~phyla~is .

- any event outside Noel comber routes

l Require that diver’s r~u~rements w~~rn the diving complex  toge~er  with utter that
annex diver’s safety and well being are pro~~y carried out. These ~n&lude  such
items as - food, us, ente~~m~t,  persons  hygiene and lack, sag ~~~,
etc.

8 Be aw~e at all times of all items being sent in or out of the Sykes and supe~ise all
such option. Prevent p~hibit~ items from ent~g the system.

a Advise the ~v~g sup~isor of diver’s status at regular ~te~als  or as ~nditions
dictate.

l Be alert for emergencies.

l Keep traffic in the control van to a m~imum.

l Be aw~e at all times of the axons carried out by propel tem~~ly  under his
sup~sion. He must be ~0~~ beforeh~d  of any a~ivity to be carried out on the
d~v~g Rolex, its suppo~ ~uipmen~ or in it’s near vjc~i~ by other propel.

Assignments and ~~spunsibi~ities Fourth Ed~tiun~  1992
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III. Safety Procedures Checklist

The following are minimum guidelines that may require modification for each diving mode to meet individual
company needs.

A. Safe Practices/Operations  Manual

l Safety Procedure Check List

l Dive Team Member Assignments and Responsibilities

l Equipment Procedures and Check List

l Emergency Procedures for Fire, Equipment Failure, Adverse  Environmental
Conditions, Medical lllness/lnjury

l Specific htdividual  Procedures for Tools, Equipment and Associated Systems

l Available at the dive site to dive team members

l Copy to the Person in Charge of the Vessel or Facility

B. Emergency Aid

l Decompression chamber (off-site)

l Nearest hospital/medical treatment facility

l Air or ground emergency transportation

l On call physician

l US Coast Guard Rescue Coordination Centers

l Emergency rescue source other than US Coast Guard

l Two-way communications available on-site and tested to emergency response link

C. First Aid

l First Aid Kit

l First Aid Manual

l Bag-type Manual Resuscitator

D. Planning and Assessment

l Job Hazard Analysis

l Diving modc/equipment/systcm(s)

l Means of water entry and esit

l Breathing gas supplies including reserves  (set up and test@

Fourth Edition, 1992 Safety Procedures Checklist
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I ~~1 protec~on  (all dive team mernb~~

l Dive team assi~ment~~efmg  and cress to dive

l inert gas stars  of dive team memb~ @pet d~i~ations~

l Decompression and/or latent process  ~~clu~ng ~titude~

l Co~~i~~ons  proctor and me~ods to all propel evolved in the div~g
opemtion

l Emergency P~ced~~

l Dive sta~on  set up

l Any nec~s~ mod~catio~ to the Safe P~~c~~~e~tions  Maui

l ashen d~i~ation of the Div~g Supe~isor given to the Person in Charge of the
Vessel or Facility

l Roof on the ale and ~1~~ times of the ~1~~ div~g op~tion, and the
~1~~ involvement of the vessel or fac~lity’s  ~~prn~t  and pe~o~el to the Person
in Charge

E. Hazards to Diving ~pe~tiuns

l Di~lay~ diver signah

l Critical Dive System to Vessel or Pla~o~ interact  tagged and non dive team
propel briefed

8 Diver fouling moor en~rn~t

l Di~~~ti~  prisms

l Lockou~agout

l Cont~nate~toxic  liq~d

l Lists  acc~~co~m~ spac~pene~tion

8 Use of e~losiv~ or seis~c activity

8 ~nd~ater sonar

l Ca~odic p~te~ion

G. Record bumping

8 Project d~~ptio~accomplis~~t  records compl~ion

l Diving and ~~trn~t  records, accid~t roofs

l ~n~v~du~ dive logs entry deletions

Safes Procedures Checklist Fourth Ed~tiun~ 1992
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The following are minimum guidelines that may require modification for each diving mode to meet individual
company needs.

A. Equipment Preparation
1. Assemble and lay out all dive equipment, both primary equipment and spares for divers, including

all accessory equipment and tools.

2. Check all helmets and masks.

B. General Equipment
I. Check that all accessory equipment - tools, lights, special systems, spares, etc. - are on site and in

working order.

C. Preparing the Breathing Gas Supplies
1. Check that a primary and suitable back-up supply is available with a capacity in terms of purity,

volume, content and supply pressure to completely service all divers, including decompression,
recompression and accessory equipment throughout all phases of the planned operation.

2. Verify that all  breathing gas supply systems have a suitable volume tank installed in the air supply
line between the supply source and diver’s hose connection. A filtration system must be installed
between the volume tank and the air source.

3. Verify that all supply hoses running to and from compressor have proper leads, do not pass near
high-heat areas such as steam lines, are free of kinks and bends, and are not exposed on deck in such
a way that they could be rolled over, damaged or severed by machinery or other means.

4. Verify that all pressure supply and interface hoses have safety lines and strain reliefs properly
attached.

5. Compressors

l Determine that sufficient fuel, coolant, lubricants and anti-freeze are available to
service  all  components throughout the operation. All compressors should be fully
fueled, lubricated and serviced (with all spillage cleaned up completely).

l Verify that oil in the compressor is an approved type. Check that compressor oil does
not overflow  Fill Mark; contamination of air supply could result from fumes or oil
mist.

l Check that compressor exhaust is vented away from work area and specifically does
not foul the compressor intake.

l Check that compressors are not covered during operation.

Fourth Edition, 1992 Equipment Procedures Checklist
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I Check all tihers, cleaners and oil suitor for cattiness.

l Bleed offall indent mois~e from filters and from the bosom of vol~e tanks.
Check all m~~old drain plugs.

l Check that ail valves are prope~y aide.

l Check that all belt-beds  are p~p~ly  in pIace on drive units.

l Check all pr~s~-re~~e valves, check valves and auto~~c unloader.

D. Activate the Breathing Gas Supposes
1 I ~~~~r~ss~~

l Ensure that all we-up ~~&~ur~  are ~~~~e~y fo~ow~.

l Check alI ~et~cks, filler ~&es, filler caps, ov~ow going, bleed valves and drain
plugs for leakage or cation of any kind.

8 Leak check all vahes and ~~e~o~.

9 Verify that there is a ~~~~~y  f~~o~ng pr~s~e gauge on the air receiver and the
~~r~sor is mee~ng its derive r~~rern~ts,

l Vet a~aj~~i~ity and sui~i~ity  of Reese grinder.

l Check ah molding and y~v~g for o~e~t~on.

8 A~iyate  and check deliv~.

E. B~ath~ng  Gas Hoses
1. Ensure all hoses have a clear lead and are F~te~~ from exc~sive hating  or ~hys~~l damage.

2. Check br~~ng gas hoses and bongs for leaks and flow,

F. Test of Equipment with Activator Breathing  Gas Supine
l- Check all emit and non-retu~ vabes.

2. Hook up ab br~~ng gas hoses to Hermes,  masks and c~bff;  make Oberon betwe~ back-~
supply  and ~~~ sappy m~~o~d.

3. Ensure br~~mg gas rn~e is stable for depth  and dazing mode used.

4. Vet flow to helm~s and masks.

5. Hook up and test ab ~~~i~~ons.

6. Check br~~ng gas flow from both pan and back-up  species to chain



I rADC

I
hA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

- 3 - 2 1  -

G. Decompression Chamber Checkout (Predive Only)
1. Check that chamber is completely free and clear of all combustible materials.

2. Check primary and back-up air supply to chamber and all pressure gauges.

3. Check that chamber is clean and free from contamimants.

4. Check all chamber BIBS supplies. Verify that sufficient appropriate breathing media is available

5. Verify that medical kit is available and in close proximity to the chamber.

6. Check all doors and seals.

H. Final Preparations
1. Verify that all necessary records, logs and timesheets are on the diving station.

2. Check that appropriate decompression and treatment tables are readily at hand.
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V* Specific Operations Procedures

A .  lntrodu~tion
The specific op~tions  proctor vary with the type of diving mode e~loy~. Prior to mobili-
zation a Job Hazard ~~ysis shall be pe~o~ed to detente the type of diving mode to be
employed, ~uipment  needed and job big r~~rements.

B. Sear-confined  Diving ~S~~BA~
The following are n~imum r~u~ements  for self~ont~~  diving op~t~ons,

1. Audio co~uni~~ons are not redry for a diver who is accomp~~ by Gove diver ~uddy~ or
who can comn~~~te  with the tender on the space dough a safety line big pull signals.

2. The pact time of such a diving opemtion  shall not exceed the no decompr~sion  limits or the air
suppIy du~~on of the blinder exc~~ive of the reseme s~ply. The blinder  pressure shah be
deters i~e~ately before each dive. Dive dep~s shall not exceed 130  fsw.

3. Each diver shall be ~uipp~ with a kniie, a diving wrist watch and a depth gage.

4. A weight beh with a quick release shall be aeon ~~hich  is ~prop~ate  for the suit and depth of the
dive.

6. A blinder  harness with a quick release shall be ~~0~ to secure the br~~mg  rn~e bends to
the diver.

6. The theist belt and slider haps shall be independently  Apache to permit release of either one
wi~out ~nt~~ence by the other.

7. A pe~on~  ~ota~on device shall be ~~0~ except for diying in enclosed spaces.

8. Colossi bring gas clods shah be:

a. bully erects ~tem~ly and exte~~ly  for erosion and pit~ng. If a defect is found that
may i~~r the safety of the pressure vessel, then a hy~osta~c test must be phone.

b. ~u~Iy tested by a pneu~tic and leak test using the br~~ng ale no~Iy used.
Pr~s~ze the clods to the ~~~~ allowable wo~ng pressure star on the vessd and
hold for 10 n~nut~, tes~ng  for leaks.

c. ~y~stat~~l~y  tested every 5th year. A hy~o must also be peyote when any repair?
mod~~tion  or ~te~tion  affects the press~  boat. The test must be to I M or I M times
the press~e star on the vessel, d~end~g  on which code it was built to.

d. ~erno~~ed  from service if they do not meet the re~u~men~ of the hy~os~tic  test, Results of
i~pe~o~ and tests shah be recorded in the ~uipment  log.

e. Filled from  a comprise  gas system ~uipp~ with a relief device that endows  the ma~mum
~lling pressure.

Specific Upe~~tions  Pruced~~s Fourth Editions  1992
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9. SCUBA dives shall not be conducted against currents cxcccding one (1) knot.

10. SCUBA dives shall not be conducted in enclosed or physically confined spaces.

11. During all SCUBA dives, a stand-by diver shah be available while a diver is in the water

12. A SCUBA diver shall be line-tended  from the surface, or accompanied by another diver in the water
in continuous visual contact during the diving operations.

13. SCUBA divers shall be equipped with a diver-caroled resene  breathing gas supply.

14. The valve of the reserve breathing gas supply shall be in the closed position prior to the dive

C. Surface-Supplied Diving
The following arc minimum requirements for surface-supplied  diving operations.

1. The approximate depth of each dive shall be determined prior to the start of operations.

2. A weight belt appropriate for the suit and depth of the dive shall be worn, except when conditions
dictate othemise for the safety of the diver.

3. A separate safety hamess with a positive buckling device shall be worn. The harness shall distribute
the load of the diver’s body, and shah prevent any strain from being placed on the diver’s mask or
helmet when the umbilical attached to the lift ring on the harness is pulled, Except for heavy gear
diving, harnesses should be worn under all other types of equipment.

4. Air dives shall not exceed 190 fsw, except that dives with bottom times of 30 minutes or less may
be conducted to depths of 220 fsw.

5. The breathing mixture supplied to the diver must be composed of a mixture of gases that is
appropriate for the depth of the dive.

6. Mised gas shall bc used as the breathing nuxturc  for dives deeper than 220 fsw

7. A decompression chamber shall bc ready for use at the dive location as required by item “M”,  (Page
3-7).

8. Each diver shall bc continuously tended while in the water by a separate dive team member.

9. A diver shall be stationed at the underwater point of entry when diving is conducted in enclosed  or
physically confining spaces.

10. Each diving operation  shall have a primary breathing  gas supply sufficient to support divers for the
duration of the planned dive including decompression.

11. Escept  when heavy gear is worn or where physical space does not pernut.  a diver-carried reserve
breathing gas supply (bailout) shall be utilized.

Fourth Edition, 1992
Chanae 1,1994
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The fo~low~g  are ~imum r~uirements for su~ace-supplied air diving opemtions.

l 1 = supe~isor

I I = diver

8 1 -tender

(1) May be r~uced in USHA water by 1 diver when (21 does not apply. (Do a H-IA.)

<2) An additions dive crew men~ber  is ~~~end~ when any diving ope~tion w~ch has an
inky ~ike~ih~d of diver en~rn~t  or potency for rend~g the diver un~~cious
or inc~aci~t~ from che~c~, physics, electrical or topside ham such as but not
Ii~t~ to the foIlo~~ing  is present or ~1~~:

- Diving in remote Iocatio~ where ~sis~ce from nondiv~g  crew pe~onnel  is
not ~m~ed~a~e~y  ay~lab~e~  i.e., wife ~~~i~tion age of the tender

- Preston diving, both holing or vertical

- Any dragger ope~tions  asso~at~  with the diving op~tion

- The use of any surface tended ~uiprn~t by the diver. This include hand je~~g,
water bluing, ~tt~g and wel~ng or any pneu~tic or hy~uli~ly op~ted
tool.

- Diying from any pla~o~  with an emends air gap to the water
* *

b.
. * *s

~ 80 - 130  fsw. ~ 80 fsw ~

8 1 -sup~isor

l I -diver

l 2 -tenders

l 1 - nondi~ing s~~isor

l 2 -d&t-s

l 2 -tenders

d .  ~~i~~

When a di~~g op~tion takes place in less than I30 fsw and the on-soft crew size is eight
(8) or more, then a nondiv~g supe~isor must be part of the crew.

For exile:
- hen two (2) eight man div~g crews are wo~mg on ~ffe~nt  shifts on a single

vessel or fa~li~, a non-diving s~~isor is rough on each shift.

- ~~ two (2) four man diving crews are wo~mg on the same shit at ~~erent
commons  on a single vessel or facility~  a nondiying  supe~isor is rebuild.

Specific U~r~~iuns  procedures Fourth Ed~~~~n~ 1992
Change 1 I 1994
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- When two (2) four man diving crews arc working on different shifts on a single
vessel or facility a non-diving supervisor  is not rcquircd. as there arc only four
people on deck at any time.

2. Minimum Qualifications of Personnel

a .  &rp~3&U

Must have training or experience in the following areas:
- Air diving procedures and techniques

- Emergency procedures

- Physiology as related to diving
- Diving accident treatment proccdurcs

- Proper operation and use of all equipment rclatcd to air diving including
decompression chambers

b. J+n-Divi

A non-diving supervisor is dctincd as an cxpcrienccd  supervisor in accordance  with the
minimum qualifications who is not in the diving rotation.

c .  aius;r

Must have training or experience in the following areas:
- Air diving procedures  and techniques

- Emergency  procedures
- Diving accident treatment  proccdurcs

- Proper operation and use of all equipment rclatcd to air diving including
decompression chambers

- Have experience in the USC of air diving equipment

- Familiarity with the type of work cngagcd in

d. Tender

A Tender must have the same qualifications as an air diver, with a lower level of e.xperience
required.

3. Minimum Equipment

a. ShallowtotoOfs&Dfswwhen

l Adequate air source and volume tank to support two (2) divers

l Dive location emergency air source

l 2 diving hose groups, each consisting of:

- Air hose

- Strength member
- Communications cable

- Pneumofathometer  hose

l 1 set air decompression and treatment tables

l 1 Safe Practices/Operations Manual

0 1 control station consisting of:

Fourth Edition, 1992
Chanae 1.1994
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- Co~uni~~ons  system

- Depth gauge

8 1 diving ladder or other safe rn~s of g~ting a diver out of the water

I 1 basic fit aid kit

I 2 sets of diver’s pe~on~ diying equipm~t consist~g  of:

- Helmet or mask

- weight belt if ~prop~ate

- Protective  clo~~g

- Tools as squired

- Safety harness

- Diver-~~ reserve br~~~g gas s~pIy  ~~Iout~

- Kniie

8 2 tinge-keying  devices

8 A log book and/or dive sheets
1 . .I

b. ~ of 80 f&. 60 fsw Iiv~

9 2 ad~uate air so~c~

l 2 ~olun~e  tanks

l 1 double Iock decompr~sion  ch~ber

w I set air de~~r~sion and ~~trn~t  tables

l I di~~g stage (all dives deeper than 100 fsw, ou~ide no d~~r~sion limits, or with
heavy gear1

8 2 hose ~0~s ~~ist~g  of

- Air hose
- S~n~ memb~/s~n relief

- Co~~i~tions  cable

- Pneumofa~omet~ hose

l I central s~tion  insisting of:

- Co~~i~tions  sy~em

- D~~~ug~

8 2 time-keying  devices

Specific  U~era~~u~s  Pru~edures Fourth  Edj~iu~~ 1992
Change 1,1994



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

- 3 - 2 7  -

l 1 basic first aid kit

l 2 sets of divers personal diving equipment consisting of

- Mask or helmet

- Weight belt if needed
- Diver-carried reseme breathing gas supply (bail-out)

- Protective clothing
- Tools as required

- Safety harness
- Knife

l Adequate supply of oxygen

0 Spare parts as required

l Logbook and dive sheets

E. Surface-Supplied Mixed-Gas Diving (HeOn)
The following are minimum requirements for surface-supplied mixed-gas (HeOz)  diving opera-
tions.

1. Minimum Personnel

l I - non-diving supervisor

l 2 -divers

l 2 -tenders

0 1 - life support technician

2. Minimum Qualifications of Personnel

a. &rpervisor

Must have training or experience in the following areas:

l All qualifications required for air diving supervisor

l Mixed-gas diving procedures and techniques

l Proper gas mix selection for various depths

0 Gas console operation

l Mixed gas analyzing equipment

l Special emergency procedures related to mixed gas diving

b. I2iyer

Must have training or experience in the following areas:

l All qualifications required for an air diver

l Mixed-gas diving procedures and techniques

l Operational procedures for gas diving equipment

Fourth Edition, 1992 Specific Operations Procedures
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3.

c. Tender

Must have ~~rng or entice in the fo~owing are-as:

ic Same ~~i~~~ons  as air diver,  with a lower level of essence redry

l F~i~i~~ with ~x~-g~ ~uiprn~t
. .

d. ~

Must have bang or entice in the following areas:

l Mixed-go ~v~g pmced~~ and tec~i~es

l Proper gas mix se~e~ion for viol depths

l Gas consoIe  cations

l Mixed-go crying ~~prn~t

l Em~gency p~c~~~ related to mixed gas diving

l Basic ~ow~~ge  of air diving tec~i~u~

l Diving accident ~~trn~t  proctor

l I ad~~te supply  of prern~~  gas or gas big ~~prn~t

l 2 helium ~s~b~~

I I mixed gas de~~r~sion and advent tables

8 I diving Iadder or other safe rn~s of going divers out of the water

F. Bell Diving

Open div~g bells  shall be p~vjd~ and used w~~~~~r~s~e  dives exceed the following depth
I time limits:

- 220 feet or 2 hours ~-Watt  de~~r~sion

2. Closed ~jvj~~ Bells (CIass  r)

a. ~

(I) A closed bell will be used below 300 feet.

(2) A rn~irn~  of 2 divers shall be used for dives using a cIosed dry bell.
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b. -Personnel

l I non-diving supervisor

l 2 bell divers

l I surface diver

l 1 tender

0 1 life support technickan

l additional personnel as required to conduct safe diving operations

c. Minimum Oualifications  of Personnel

(1) Supervisor
Must have training and experience in the following areas:
- All qualifications required for air and He02 supervisors
- Bell diving procedures and techniques

- Proper gas mix selection  for various depths

- Gas control console operation

- Mixed-gas analyzing equipment
- Special emergency procedures related to bell diving

(2) Diver
Must have training and experience in the following areas:
- All qualifications required for air and He02 diver

- Bell diving procedures and techniques
- Proper gas mix selection for various depths

- Operational procedures for bell diving equipment

(3) Tender
Must have training or experience in the following areas:
- Same qualifications as air diver, with a lower level of experience required
- Familiarity with mixed gas and bell equipment

(4) Life Support Technician
Must have training or experience in the following areas:
- Bell diving procedures and techniques

- Proper mix selection for various depths

- Gas console operations

- Mixed gas analyzing equipment
- Emergency procedures related to bell diving

- Basic knowledge of air and He@ diving techniques

- Diving accident treatment procedures

d. v

(1) All equipment required for mixed gas diving

(2) Necessary equipment for bell operations  (depending on type)

Fourth Edition, 1992 Specific Operations Procedures
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G, ~ive~ua~ing
The fo~~o~v~g  are ~~rnurn r~u~ements  for ~iv~oa~ng op~tions.

The ~~~rn~ depth /time limits for ~iv~oat~g cations is 220 feet or 2 hours in-Watt
de~~r~sion.

2. Minimum Pe~onnel

a. Air Diving  (0 - 60 fsw\

l I - sup~isor

l 2 -divers

8 2 -tenders

~~ crew size is eight (8) persons or mom, at Least one memb~ of the crew will be a
nond~ving s~~isor.

b, ~~~-22~~

l 1 - nondiv~ng s~~isor

8 3 -divers

l 2 -tenders
‘ I

c. ~

8 1 - nondiving s~~isor

l 3 -divers

I 2 -tenders

l I - life ~~~0~  ~ec~~~

3. Minimum ~a~j~caii~~~ of P~~n~~l

a. arise

Must be e~e~~c~ in liv~oat~g  and ~ow~~g~Ie in all facets of the time and depth for
the job at hand or dive being conduced.

b. Q&CL

Shall be e~e~~c~ in liv~oa~g op~tions
’ ‘d. Vest

Shoed be e~~~c~ in liv~oat~g  opem~ons  to the satisfa~on  of the supe~isor

4. Vessel

a. The vessel shall be accep~Ie  to the diving Compaq  and the diving sponsor.

Specific Upera~~on~  ~~oced~~e~ Fourth Ed~~~on~ 1992
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b. A “Kill Switch” shall be in the immediate vicinity of the operator of the boat for immediate shut
down of the engines.

c. For operations on dynamically positioned vessels see Chapter Six, “Guidelines  for The Speci-
fication and Operation of Dynamically Positioned Diving Support Vessels”.

5. Minimum Equipment
(Additional to Standard Equipment Required for the Desired Diving Mode/Depth)

a. On all liveboating operations, a third diving hose connected to the manifold shall be available
for emergency use.

b. On all liveboating jobs, a bail-out bottle shall be worn by the diver.

c. A free floating decompression buoy or equivalent is to be used in liveboating operations
whenever in-water decompression is necessary.

d. A means will be used to prevent the diver’s hose from becoming entangled in the propellers of
the vessel.

e. A secondary breathing gas supply to the manifold for surface supplied diving must be sufficient
to support the following:

- The diver while returning to the surface
- The diver during decompression

- The stand-by diver and main diver at the same time

6. Procedures

a. There will be constant and easily understandable  communications available between the dive
station and wheelhouse at all times.

b. At no time will the tender and/or supervisor allow themselves or the boat to get in a position
where the dive hose’s direction and location is not easily viewed.

c. The propellers of the vessel are to be stopped before the diver exits the water.

d. Liveboating shall not be done:

- In seas that impede the station keeping ability of the vessel

- In other than daylight hours
- During periods of restricted visibility

- Any time existing conditions make liveboating unsafe in tic opinion of the boat
captain and/or supervisor

c. A stand-by diver will be continuously prepared to enter the water.

f. All liveboating operations shall be tended from the bow and ihc boat shall be operated from the
Lvheelhouse  or flying bridge.

H. Saturation
The following are minimum requirements for saturation diving operations

1. Minimum Personnel

Saturation diving minimum personnel requirements shall be the same as for bell diving. with the
additional personnel needed to operate the system safely on a 24-hour basis.

Fourth Edition, 1992
Chanae 1.1994
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Must have bang or e~~e~ence in the follo~vjng  areas:
- All qu~~ca~o~ r~uir~ for air, He@ and bell supe~isor

- Sat~tion diving pictures and tec~iques

- Gas bung and proper mix seJe~ions  for viol depths

- Gas ~n~ol console op~tion

- Mixed-go crying ~~pment

- Special emerges proc~ures  related to sa~tion ~v~g

b .  Qim

Must have bang or essence  in the follo~vjng  areas: ‘
- AJJ qu~~catio~  r~uir~ for air, He& and bell diver
- Sat~~on diving proctor and tec~iqu~

- ~e~t~on~ procures for ~t~~on equipm~t

c. Il3aLbz

Must have bang or e~e~~ce in the foJJo~v~ng  areas:
- Same qu~i~~tions  as air diver with a lower level of e~~e~~ce  redry

- F~iJi~~  with ~x~-g~ and bell ~ujpment
. *

d .  ~

Must have big or e~e~~ce in the following arm:
- Sat~~on diving procures and tec~iqu~
- Gas bung proctor

- Proper gas mix sele~ion  for viol depths

- Gas console lotions

- Mixed-go crying ~~prn~t
- Ern~g~~ p~c~~~ related to sa~tiou diving

- Basic ~owl~ge of air, HeOz and bell diving tec~iqu~

- Diving accid~t ~~tment  proctor

8 All ~u~prn~t  rough for mixed gas diving exclud~g a Class JJ bell

l Necks ~uipm~t  for beJJ  and Saigon ~v~g (will vary d~~d~g on type of
systems

4. M~~irnu~ A~~wa~~e  Ux~g~~  And ~it~ge~ Limits

a. tonP Do Oxygen  J ,imit~

The ~~rnurn #n~nuous  oxyg~ level in a sat~tion ~bi~t shaJJ  not exceed a p~iaJ
pressure of 0.6 ATA.

b. ~

The partial pressure of ni~ogen in the br~~ng  mix~re to divers wo~~g und~at~ shaJJ
not exceed 6.1 ATA ~equivalent  to 220 fsw).

Fou’rth  Edii~~n~  1992
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VI. Diving with ROVs

Divers and remotely operated vehicles (ROVs) may be working in the water at the same time. The use of an ROV
to monitor the diver enhances the safety of manned diving operations.  Procedural guidelines must bc established before
mutual operations begin. The following items should be discussed by the Diver, Diving Supervisor, ROV Pilot, ROV
Supervisor, and Vessel Master before any dual diving/vehicle operations commence.

1. Establish a clear chain of command. All ROV operations must be coordinated through the Diving
Supervisor.

2. Set up two way voice communications between the Diving Supervisor, ROV Pilot, (and the Vessel
Master, if liveboating or on DP operations). An ROV video monitor should be set up at the diving
station. If communications arc lost. the ROV must maintain position. Notify the diver immediately.

3. All ROV movements, i.e., launch, recovery, and movement around the work site. must be cleared
through the Diving Supervisor, if a diver is in the water.

4. The ROV must never approach a Diver without warning. Ncitber  should tbc diver approach. handle
or ride a vehicle without first informing topside and receiving  permission.

5.

6.

7.

The diver should be aware that some ROVs may post  a serious electrical  shock hazard.

ROV Thrusters should be fitted with guards.

If the diver’s hose and ROV umbilical become  entangled, the ROV must maintain station until the
diver can survey the situation.

8. ROV sonar and locating devices may pose a hazard to the diver.

9. A large ROV can injure a diver by collision.

10. The lights of an ROV can temporally blind a diver. Concurrently, the diver’s light can blind the
ROV’s video system.

11. The diver should not use the ROV’s tether as a down line.

12. If the ROV pilot cannot determine the position of the ROV due to poor visibility, high currents, or
any technical reason, he must inform the Diving Supctvisor  immcdiatcly. A plan of action for this
eventuality should be determined before operations commence A suggested  procedure is to:

l Secure all power to the thrusters and allow the vehicle  to float clear of thcjob site
(lights, video and sonar still powered up)

l Inform the diver of the situation

l Establish position and request diver to contimt status and attitude  of the ROV

l Clear the diver and maneuver ROV back to the work site.

Fourth Edition, 1992
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1, AI1 ~~d-~eId e~e~~~ tools, ~clu~~g  ~~d-~eld electrical  ~ui~~~t  inside bells and habitats,
shaI1  be de-e~~~z~ at the surface  before being placed into or retrieved from the water.

VIII. Welding and Burning
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I
D. Protective Apparel

Insulated gloves shall be worn by the diver while engaged in underwater welding and burning.

I E. Inert Gas Purging
Closed compartments, structures or pipelines which are subjected to the heat of welding or burning

I

shall be flooded, vented or purged with water or an inert gas which will not support combustion
prior to welding or burning, except during hot tapping operations.

IX. Explosives

The following are minimum requirements for employing explosives. Prior to the use of explosives a Job Hazard
Analysis (Page 3-9) shall be performed.

A. General
Employers must transport, store and use explosives in compliance with 29 CFR 19 10.109,
29 CFR 1926.912, and with the requirements of this section.

Other state and local regulations may apply.

B. Transport and Storage
Single component explosives shall be transported and stored in magazine boxes. Blasting caps will
not be stored with explosives.

C. Circuit Tests
Electrical continuity of explosive circuits shall not be tested with divers in the water

D. Area Clearance
Divers shall be out of the water before explosives are detonated

Fourth Edition, 1992
Chanae 1.1994
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X~ Emergency Procedures

The fol~o~v~ng  emergency proctor are offered as ~imum ~~de~~nes  to assist dive comp~es  in d~e~op~ng
their own spec~c drill ern~g~~ p~ced~~. The steps that are listed may not be in order of preference. Each
~m~gency will dictate its own p~o~ties. In general, ~~ em~gency will cause the dive to be aborted until the cause
has been fully rern~~~.

A. Loss of Breathing media
1 e me-~tablish  br~~ng  media supply by:

l A~ivate  topside se~n~ br~~~g media supply  , or

l Diver go on b~~-out bottle, or

l Put br~~mg media to diver’s pneumo hose and have diver insert pn~umo hose into
helm~~k.

2. Alert s~dby diver.

3. Diver goes to b~~~stage.

4. If r~~r~, send s~dby diver to diver’s ~sist~ce,

5. Te~~ate dive.

8. Loss of ~u~~u~i~atiu~s
3 I Attempt to ~t~lish line-pull  signals.

2. Put air to diver’s pneumo.

3. Alert s~dby  diver.

4, Diver proceed to downline~ell stage (if bell, alert to use bell ~~unicatio~~.

5. Bring diver to first stop once lye-pull signals are ~~blish~.

6. If required bale to ~1~~~  any form of comm~~tions with diver), send st~dby diver to diver’s
~sis~ce prior to b~g~g diver to his first stop.

7. Testate  dive.
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C. Fouled or Entrapped Diver
1. Avoid panic and ensure diver does not ditch equipment.

2. Diver informs topside.

3. Alert standby diver.

4. Diver determines extent of entrapment.

5. Diver attempts to free himself.

6. lf required, send standby diver to diver’s assistance.

7. When diver is free, if shaken, or standby diver was required to go to his assistance, terminate dive.

D. Injured Diver in Water
1.

2.

3.

4.

Diver informs topside and dive is aborted.

Alert standby diver.

Diver determines nature and extent of injury.

If required, send standby diver down to assist diver, administer first aid, and evaluate injury. Standby
diver should remain with diver.

5. Standby diver assists injured diver to surface, following proper decompression procedures, except
when severity of injury indicates a greater risk than omitting decompression.

6. Request required medical assistance and emergency evacuation (if required).

7. Monitor breathing. If breathing stops overpressure diver’s regulator, if possible.

E. Severance of Diver’s Umbilical  - Gas Hose Only
1. Rut breathing media to diver’s pneumo hose.

2. Diver activates bail-out bottle.

3. Alert standby diver.

4. If required, diver inserts pneumo hose inside helm&mask.

5. Diver returns to bell/stage.

6. Diver activates and uses emergency breathing media on bell/stage.

7. Terminate dive and follow proper decompression proccdurc.

Fourth Edition, 1992
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8. If rearm, send s~dby diver down with additions b~l~ut  bottle or hose.

F. severance of Complete umbilical
1 1 Diver a~ivat~ Beirut bottle.

2, Alert s~dby  diver.

3. Diver returns to bel~stage.

4. Diver a~~vat~  and uses emffgency gas on bel~s~ge,

5, If urnbi~~ severed on deck and the end of the urnb~l~c~ is still on deck, send story diver down
umbil~c~ with new hos~~l~ut  bottle. ~~jse, send s~dby diver down do~~ne or bell stage
cable.

6. Testate  dive and follow proper decompr~sion  pickle.

G. Fire in Equipment
1 I Ext~~sh  fue; secure ~uipm~t.

2. Det~e dogs and effect on diver.

3. If redry, t~ate dive; coerce depression.

4. Each Chubb rn~t have a rn~s of e~n~i~mg a fire in the int~or.

H. Equipment  Failure - Diver In The Water
1 a Ev~~te effect on diver.

2. ~~0~ diver of problem and action pan.

3. Alert s~dby  diver.

4. Alert deck crew.

6. Diver ~0~ topside of his rounds.

6. A~ivate plan, t~ate dive.

1 a Sup~~sor  notes signs or Diver reports sy~to~  to topside.

2. Reduce o~gen partial pressure ~switch  to air).

3. ~ont~ue  d~ornpr~s~on  an regular table wi~out ~~~50 n~~ox  or o~gen in water.

Fourth Editions  1992
Chancte  1.1994
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J. Oxygen Toxicity  During Treatment
1. Diver reports to topside.

2. Instruct diver to remove oxygen mask for 15 minutes. After all symptoms disappear, then start
oxygen again. Do not count time not on oxygen, pick up decompression where oxygen stopped.

3. If oxygen toxicity symptoms occur for the 2nd time, repeat Procedure 2.

4. If oxygen toxicity symptoms occur for the 3rd time, discontinue oxygen and contact the Safety
Department.

K. Emergency Evacuation
1. Notify diver of emergency and terminate dive.

2. Decompress diver according to proper decompression procedures. If not possible, follow omitted
decompression procedures.

3. Evacuate all unnecessary personnel to safe platform.

4. Contact management and inform them of conditions as soon as possible.

Dive Emergencies such as Bailout, Bends, Ommitted Decompression, Embo-
lism, etc., are addressed in the following section “Guidelines for Treatment of

Decompression Incidents”.
\

Additional emergency procedures should be developed as needed, possibly including but not limited to:

0 Loss of power supplies

l Loss of SDC (bell)

l Adverse environmental conditions, including but not limited to:

- Weather

- Sea State

Fourth Edition, 1992
Chanae 1.1994
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Chapter Four

EQUIPMENT AND
SYSTEMS

Fourth Edition, 1992
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The equipment described in this chapter ofthe ADC Consensus Standards for Commercial Diving Operations
must meet the requirements as contained in 29 CFR 1910 Subpart T -Commercial Diving Operations (OSHA),
and/or (asappropriate), 46CFR Ch. 1, SUBCHAPTER V, Part 197, Subpart B - CommercialDivingOperations
(USCG). These documents set forth the minimum jurisdictional rcquiremcnts  for equipment and operations.

Equipment must also meet minimum requircmcnts  as described  in this chapter.

A. General
A widerange and varietyofequipmcnt maybe required to support all typesofdivingoperations.
Equipment utilized and necessary for the safe conduct ofdiving  operations shall be suitable for
the conditions under which it is intended to be used.

Equipment which provides direct life support to the diver shall be of a type familiar to the diver;
i.e. hats, masks, helmets, etc.

Due to the life support nature ofdiving, personnel  involved in the operation, maintenance and
repair ofdiving  systems & equipment shall have appropriate training and esperiencc in the type
of equipment in use.

The diving superintendent shall ensure that all diving systems and equipment have been
ewmined and tested to the extent neccssaryto determine its condition and suitability for service
as required under jurisdictional requiremcnls.

B. Maintenance Records
1. An equipment log shall be established and maintained

2. All equipment shall have a unique identity traceable to the equipment log.

3. Entries made in the equipment log shall describe the nature of the work performed. including
the dates of modification, repair or test, the name of the individual performing the work or test.
and the particular piece of equipment involved.

4. Individual persons performing maintenance, repair, calibration, test or modification to any
diving equipment shall both print and sign their name in the equipment log.

Fourth Edition, 1992
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Diver’s dress shall be sujta~~e  for the job ~tend~d and consider  such factors as ~ju~~~cal~
rad~~~~~~a~,  ~he~~~a~ and Thoreau  renditions.

1. Have a jeans of ~r~v~nt~g  over ovation which could result in an unc~ntr~~~ed  ascent.

2. Be c~nst~~ted of material  su~ta~Ie  to the en~~n~ent in welsh it is to be used.

3. Protect the diver from the ~n~~n~~nt,  whither  it be temperature or ~a~rd~us ~ater~a1.

c. Hut ~~~~ suits
Hot water suits shall:

I. Flow subagent water ta pastas  the diver’s en~~n~~nt at the desired temperature.

2. Be ~a~a~~~ of ~thstand~g  an ~~erat~g  temperature of 1 IO degrees F (44” CT,>.

3. Have a jeans to allow the diver to class  ~~~~~g water prior to it ~nt~r~g the suit.

3. Be made of paternal of suitable stren~h  to lifl  the diver and his e~ui~~~nt from the water.

2. Have a mechanical  quick release between  the harness and the u~~~~~ca~.

3. Be ~~nst~~ed and fitted to prevent  an un&~ns~~~us  diver from s~j~~~g torque, or from a strain
being placed on mask or hehnet.

4. Not he used as a whist belt.

f I Be of su~&~ent whist to pastas  the diver at Waring debts.

2. Not be used as an attachment  for the diving u~~~Ii~a~.
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3. Be equipped with an appropriate release buckle

4. Be attached to the diver in a manner to avoid accidental disengagement.

F. Bailout Systems
Bailout systems shall:

1. Have a cylinder meeting the requirements of Section X. C. ofthis chapter (Page 4 - 17).

2. Have a regulator on the cylinder capable ofdelivering the proper pressure and flow to the diver’s
helmet or mask.

3. Have a means of attachment to the hat or mask which prevents accidental disengagement.

III. Helmets and Masks

A. General
Helmets and masks used for surface supplied diving operations shall:

1. Be appropriate for the task intended.

2. Be capable ofventilating at least 4.5 cubic feet per minute (ACFM) of gas when supplied at the
pressure recommended by the manufacturer of the equipment at any depth at which they are
operated.
NOTE:

l large volume helmets not equipped with an oral nasal mask require 6.0 ACFM

l helmets equipped with an oral nasal require 3.2 ACFM (U.S.Na7y  Dive A4anual
1993)

3. Be capable of maintaining the diver’s inspired carbon dioxide partial pressure below 0.02 ATA
when the diver is producing carbon dioxide at the rate of 1.6 standard liters per minute.

4. Fitted with a two-way audio communications system.

5. Be equipped with a non-return valve in the main gas supply which closes readily and positively.

6. Have check valves with springs not esceeding  3 psi cracking pressure

7. Be made of corrosion resistant materials.

8. Be protected from over-pressurization

Fourth Edition, 1992
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3. Be ma~ta~ed  in accordance with manufa~turer’s ~ec~~atjons,  and have all n~od~~at~ons
~~h~&h effect safety or performance documented in the Equipment Log.

Helmets desi~ated  as a hea~ei~t  ding out~t (Heap  ~ear~shall:

4 - Meet requ~ements of ‘A” above

2. Have a helmet group ~onsist~g  of a helmet, breastplate, and associated  valves and connections

3. Be equipped with a quick dump valve to prevent over ovation

C. ~i~~~~~~~t  ~~~~~~  ~~~rn~~
~~~twe~~t dreg helmets shall:

1 m Meet requ~ements  of “W above.

2. Be fitted to accept a bailout  bottle apply.

3. Be fitted to allow for positive and ready rerno~~ horn the diver in all uses.

0. Closed ~~~~it and Gas ~~~~a~rn  S~s~rn ~~~rn~~
Closed circuit and gas reclaim helmets shall:

$ 1 Meet general requ~ements  of “C” above.

2. Be fitted to ~n~~on on open ~~~~t.

E. BIBS ~B~~~t In B~a~i~~ S~s~ms~
~ndi~dual breath~g equjpment  utilized in WHO built in breath~g s~tems  ~B~BS~  shall:

4 I Be suitable  for pu~ose  and cleaned for use with o~gen.

2. Be held in place by adjustable straps, hood or other suitable means that frees the diver’s hands.

3. Be &apable  of pro~d~g  2.0 acfm at ma~mum depth .

4. Be equipped to allow user to adjust for ease of breath~g or &onstant  free flow.

6. Be equipped with an e~aust valve.

6. Be equ~ped to pre~nt over~ressur~~t~on  or rapid ne~t~ve pressure from endanger~g  the
user.

7. Be notated in accordance with manufa~turer’s secretions.

8. ~as~reath~g  device should be d~s~fe~ted  prior to each use.

H~~rn~~  and Masks
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I F. Specialized Application Helmets
Helmets and masks used for specialized applications shall:

1. Meet requirements of “A” above.

2. Be inspected for deterioration prior to and after extended use in applications where elements
ofdestructive and varied environments are known to exist (i.e., contaminated water, underwater
burning or welding).

I
3. Be equipped to prevent entry of contaminants to the diver.

I IV. Hoses

A. General

1.

2.

3.

4.

5.

6.

7.

8.

Flexible hoses used with diving systems or equipment shall:

Have a minimum burst pressure equal to four (4) times the Maximum Allowable Working
Pressure (M.A.W.P.).

Have a M.A.W.P. and flow rating not less than the system in which it is instailed or used and be
suitable for the service intended.

Have connectors with pressure capability equal to or greater than hose on which they are
installed.

Have fittings of corrosion resistant material that cannot be accidentally disengaged.

Be kink resistant or arranged to prevent kinking.

Have a suitable temperature rating when used for hot water service.

Be subjected to annualvisual examination and pressure test to 1.1 times design workingpressure
of the hose assembly for 10 minutes without loss ofpressure (when corrected for temperature).

Be visually examined and pressure tested after each repair or alteration.

B. Breathing Gas Hoses
Breathing gas hose assemblies shall:

1. Meet requirements of “A” above.

2. Be suitable for breathing gas service.

Fourth Edition, 1992
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3. Have a ma~um allo~bl~  work~g pressure equal to or greater than ma~um depth of dive
relative to supply source  plus 150 psig.

4. Be subjected  to an annual hydrotest  to 1.5 times design w~r~gpr~ssure  with a 200 lb. axial  bad
applied on utter while test pressure is applied,  test for 10 rn~ut~s  ~thout loss of pressure
~when corrected for temperatures  or creep of end ~tt~gs.

5. Be of suitable  design to prevent collapse when used for operation with hirer e~ernalpressure
than ~temal pressure.

C. umbilicals

1.

2.

3.

4.

5.

6.

Diver umbilicals and dive hose assembles shall:

Meet the requ~ements  of “A” above.

Be marked from the d~ver~ell end in 10 foot steels up to l~‘and marked in 50 foot steals
therea~er.

Be marked with a unique identity and be subje&ted to a planned ma~tenan~e pro~arn~

Consist of a breath~g gas hose, ~omrnun~~at~ons  cable, a means of determ~~g  the divers depth
and an deluded stren~h m~rnb~r.

Have stren~h members  made of ~ter~l una~e~ed by immersion in stir for ~~~nd~d
periods.

Have a m~jrnurn break stren~h  of the hose assembly, ~~lud~g term~at~g  h~d~re, of 1000
Ibs.

1 m U~gen  hoses shall meet the r~qu~~ments  of “A” and “B” above.

2. Hose assemblies  used in s~tems ~nnta~~g greater than ~~ o~gen are to be cleaned for
~~gen service.

3. Hoses used for o~gen service shall be ~dent~ed  by a consistent color code or tagged E0R
UMBER USE Use k:

4. ~nbri~ants  used to assemble utter on hoses for o~gen service shall be ~nmpatible with oxygen.

Hoses Fourth Ed~iu~~  1992
Chanae 1.1994
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V. Compressor Systems

A. Compressors and Gas Pumps
Compressors, boosters, gas transfer pumps and filters used to provide breathing air/gas for
diving shall be designed and manufactured to:

1. Have suitable personnel protection around rotating machinery that meets OSHA standard for
rotating machinery (29 CFR1910.219),  as well as applicable jurisdictional requirements,

2. Have the necessary instrumentation to facilitate operations.

3. Be of the proper type, pressure and flow rate, and be suitable for service intended,

4. Have its’ air intake arranged to be clear of exhaust fumes and other contaminants.

5. Have piping in accordance with ANSI code B3 1.1.

6. Have flexible hoses in accordance with Section IV, Hoses, of this chapter.

7. Have electrical controls, wiring, and drive units meeting the jurisdictional requirements, when
so equipped.

8. Not be used to pump or transfer oxygen unless designed for oxygen service.

9. Be cleaned for o.xygen service when used with mixturesofgreater than 40% oxygen and equipped
with slow opening valves.

B. Recording Of Maintenance And Repairs
1. Entries shall be made in the equipment log for all maintenance and repairs performed on the

compressor and gas system.
NOTE:
(Entries shall include items like belt or oil changes on the compressor.)

2. Results of air quality tests shall be kept in the equipment maintenance log.

3. Compressors shall have a unique identity incorporating manufacturer, model, serial number,
maximum rated outlet pressure, rated flow capacity and safety valve settings.

4. Compressor units shall be subjected to planned maintenance.

C. Volume Tanks
Volume tanks or receivers used on compressor or breathing gas systems shall be in accordance
with Section X, Compressed Gas Equipment, of this chapter (Page 4 - 16).

Fourth Edition, 1992
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Filters, when ~stalled to prevent ~ontam~ation~ must meet or exceed the ~owrate and pressure
rat~g of the compressor  or p~p~g s~tem in which they are ~stalled.

E. Tes~ng
Compressors used for breath~g gas shall be ~nctionally  tested per the follo~g schedule, and
shall conform  to design ~e~~~ations and the air quality requ~ement  of part “F” below.

1 m Prior to being put into service.

2. Periodi~aIly in accordance with manufa~turer’s recommendations  and planned ma~tenan~e
schedule.

3. ~ur~g annual election.

4. AAer any repairs which may affect compressor performance.

F. Air Purity R~~~i~~rnen~
1 I AI1 compressors,  transfer pumps or booster pumps used for beaning  air service will be subj~ted  to an air

quality  test eves six months, Compressors with a dis~h~e p~ssure  of 5~psi  or less shall meet the
standards  of ANSI CGA 7. I - 1989 for Grade D air, as a ~nimurn~ and shall &on~~n  a maxjmum of 2Snom
of total hvdro~arbon  content (as  methanes. Compressor with a d~s~h~ge possum which exceeds 500
psig shall meet the requirements  of ANSI CGA 7.1-1989 for Grade E air.

2. Tests in accordance with CGA shall be taken at the discharge point ~vh~~h would normally supply
the breatl~~g  gas s~tem,  the divers hose, or cyl~der  fiil  point.

3, ~o&umentation  of these tests shall be kept on file and a~ilable upon request.

4. Compressors used for breath~g gas transfer other than atmo~her~~  air, shall be checked every
six months to ensure they do not induce ~ontam~ants  into the gas being professed.

VF, Diver Entry and Egress Systems

A. aiming Ladder and Stage
ping ladders and stages shall:

1 I Be capable  of suppo~~g the wei~t of two divers plus their gear.

2. Be made of &orrosion resistant material or be ma~ta~ed free of corrosion.

Diver Entry and Egress Systems Fourth Edition,  1992
Chanae 1.1934
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3. Be suitable for the purpose intended.

B. Open Bottom Bells (Class II)
Open Bottom Bells shall:

1. Have an upper section that provides an envelope capable of maintaining a bubble of breathing
misture for a diver when standing on the lower section with his body through the open bottom
and his head in the bubble.

2. Have lifting equipment capable of returning the occupied open bell to the dive location.

3. Have an umbilical consisting of breathing gas hose, pncumofathometer and communications
cable.

4. Be protected against and maintained free from injurious corrosion.

VII. Pressure Vessels for Human

OccuDancv - Chambers

A. Diving Pressure Vessels
The following are minimum requirements for PVHO’s:

1. Equipment shall be built in accordance with United States Coast Guard Regulations, ASME-
PVHO-I, and/or a Classing Society Competent in PVHO Diving Systems.

2. Be subjected to and pass:

l a pneumatic test to M.A.W.P. annually.

l a hydro test to the code to which it was built every fifth year or after an alteration
or repair to the pressure boundary. Test results must be entered in the equipment
maintenance log.

3. Have acrylic windows which are designed, manufactured, inspected, tested,  maintained, re-
paired and replaced in accordance with the ANSI ASMEIPVHO,  Section 2.

4. Be subjected to a planned maintenance system.

Fourth Edition, 1992
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8. Decompression  ~~arn~e~
Decompression chambers shall:

1 I Meet requ~ements  of “A” above.

2. Be dual lock and multiplace percept emergency rescue chambers or chambers desj~ed to mate
with another ~~0~.

3. Have su~cient ~terna1 Dimensions  to accommodate a person lying in a hori~~tal  position with
another person attend~g (except desolated  dj~g bells,  transfer locks and emergen~res~e
chambers~  .

4, Permit ingress and egress ofpersonne~  and equipment while the oc~pants  remap pressurized.

5. Have all doors ~vhich are fitted with ~te~a1 Ioc~m~ Doug mechanisms, other than shj~p~g
dogs, operable from both sides of the door.

6. Have ~~~u~ation of the ~terior su~cient to allow operation of any controls  and allow for visual
obse~tion, d~a~os~s  andlor medical treatment.

7. Have a visual capability  that adjoins the ~terior to be obse~ed  from the exterior.

8. Have a rn~~urn pressure ca~abi~tyof 6 ATA (165 fsw); or the Barnum depth of the dive for
dives deeper than 10 ATA (3~ fswj.

9. Be capable of a m~imum pressuri~t~on  rate of 2 ATA per m~ute to 60 fsw and at least I ATA
per lute therea~er.

10. Be capable  of a decompression  rate of 1 ATA per m~ute  to 33 fsw.

11 I Have a means to rna~ta~  an atmo~here below a level of 25% ~percent~ oxygen  by ~~urne.

12. Have a means of rna~ta~~g an atmo~here below 2% ~percent~ surface equ~~Ient  carbon
dio~de by~~ume.

13. Have mu~er~si~encers on b~owdo~  and e~aust outlets.

14. Have Sutton guards on e~aust lime openly inside each compartments

15. Have ~ip~g a~anged  to ensure adequate cessation.

1 S. Have ali ~sta~~ed  Debbie  hoses meet the requ~ements of Section IV, Hoses, (Page 4 - 7).

17. Have all penetrations clearly marked as to service.

18, Have pip~g in accordance with ANSI Code B31.1, and/or ASME~~O 19?0 or C~ass~cation
~ciety to which it was built.

19. Have a dedicated pressure huge ~d~cat~g depth for each pressurized compartment.

8 have a calibration of each depth gauge ~th~ six  (6) months.

Fourth Ed~jun~  1992
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l be arranged so as to allow comparison with another gauge while in operation.

20. Have a pressure relief device as per ASME/PVHO-1 or the code of construction.

21. Have the relief valve pressure setting tested annually and the test recorded in Equipment Log.

22. Have an installed breathing system with a minimum of one mask per occupant per lock.

23. Have the capabilityto supplybreathingmixtures at the maximum rate required by each occupant
doing heavy work (4.5 ACFM).

24. Have a non-return valve on through hull penetrators supplying any built in breathing (BIBS)
system.

25. Have a two way voice communication system between the occupants and.the operator, also
between other occupants in separate compartments ofthe  same PVHO or an attached PVHO.
This may be a sound powered phone system.

26. Have a speech unscrambler when used with mixed-gas.

27. Be equipped with a readily available means for extinguishing fire.

28. When fitted, have electrical systems designed for the environment in which they will operate.

C. Diving Bells (Class I)

1.

2.

3.

4.

5.

6.

7.

8.

9.

Submersible decompression chambers/diving bells shall:

Meet the requirements of part “‘A” above.

Have sufficient  internal dimension to accommodate the intended number of divers and their
equipment.

Have protection against mechanical damage to valvespenetrators, sealing surfaces, onboard  gas,
etc.

Have viewports to allow occupants to observe their e.x&ernal surroundings, alsq sufficient to allow
obsenation of the interior from the exterior.

Have protection against mechanical damage on all viewports.

Have all piping penetrations equipped with a shutoff valve on both sides of the pressure
boundary.

Have all penetrations, valves, gauges and piping clearly marked as to senice and operation.

Have all installed flexible hoses meet the requirements of Section IV, Hoses, (Page 4 - 7).

Be cquippcd  with suflicicnt lighting to allow occupants to distinguish and operate controls at
all times.

Fourth Edition, 1992
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10. Have an ~staI~ed  o~~gc~~ af~aI~cr rcadab~e  by the occupants.

11 I Have a method ofanal~~ng CO-2.

12. Have a n~eans  of re~~~o~~ng  COz.

13. Have a n~eans  by~vh~c~~  occupants mayread sternal depth pressure and cxtcrrral  depth pressure.

14. Have a prjmary  two way radio communjcation  subtend  bet~vee~~  the di~ng supe~~sor  and all
divers s~lpported  from the bell, ~cl~~d~g the bell attendant.

15. Have a secondary conln~unicat~on systen?  con~~ected  to the operator station

18. Be equipped  with an acoustjcal  beacon operat~g at 37.5 Khz.

17. Have ~terior electrical s~tems which are desj~ed for the en~onment  in ~vh~ch  they will
operate to rn~n~rni~e  the risk offie, efectrical shock or ga~~njc action of the PVHO.

18. Have metal shell electrical penetrators whjch are tested to a m~~rnurn of two (2) times desi~
pressure of the bell.

19. Have a capability  of remo~g an ~jured diver from the water.

20. Have an ident~ed secondary kft point capable of supporting ihe submerged we~~t of the bell.

21. Have a bell heater or other means of rna~ta~~g a ph~~o~og~ca~~y  suifab~e  temperature dur~g
normal operations,

22. When so equjp~ed,  have a means of controll~g  hot water flow to a diver locked out of the bell.

23. Have gas pip~g a~anged  so that a vent~g or ~ush~g  of the bell will not adversely  affect  the
breath~g gas supply of any divers supposed  from the bell.

24. Be equipped with one ~di~dual breath~g device for each occupant capable of pro~~d~g
breath~g gas both from a surface supplied source and the onboard  emergency gas.

25. Have su~c~ent  onboard  gas to allow a diver to remap outside the bell for 30 m~utes  at the
ma~mum depth rating of the belt, at a breath~g rate of 1.5 cu. ft. per m~ute.

28. Have a huge ~d~cat~g the pressure in the onboard  emergency gas cy~~ders, readable by the
bell occupants.

27. Have metabolic  o~gen onboard  to support the number of occupants for a period of 24 hours at
a consumption  rate of ,017 cu. ft. per m~ute,  per occupant.
NOTE:
Mixed gas in sufflc~ent  quantity may be substituted.

28. Have an o.~ge~ supply  so arranged that oxygen  flow mto the bell is vomited to a contro~Ied  rate
or volume relative to the bell sternal pressure.

29. Have a fast aid kit.

Pressure Vessels for Human  O~~up~n~y  - ~~~rn~e~ Fourth Ed~~un,  1992
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30. Have a basic tool kit.

31. Have a water resistant copy of emergency procedures.

32. Have an umbilical that meets the requirements of Section IV, Hoses, Parts A, B, C h D., and
provides: breathing gas, pressurization and exhaust, communications and power, hot water, and
other required services.

33. When fitted, have ballast release mechanisms that are designed to prevent accidental release.

VIII. Gauges

Gauges utilized with diving equipment or systems shall:

1. Be suitable for purpose intended.

2. Be cleaned for Oxygen when installed in Oxygen systems.

3. When used to indicate a divers depth;

l Be of appropriate range and graduation.

l Be graduated in units consistent with the decompression tables to be utilized.

l Be calibrated to a known standard every six (6) months.

l Be recalibrated when a discrepancy exists exceeding 2% of full scale.

l Be marked with a label, tag or sticker indicating date of last calibration and date
due, which will not interfere with full scale visibility.

l Have a tag or label indicating amount of deviation (+ / -) to the calibration
standard.

l Have calibrations documented in the equipment log.

IX. Timekeeping Devices

Devices utilized to monitor a diver’s eqosure time under pressure shall:

1. Be suitable for purpose and easily readable.

2. Be compared against a known standard every six (6) months.

Fourth Edition, 1992
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3. Be marked with a tag or sticker ~dicat~g  date of last test,

4. Not be used when an error esceed~gone quarter t I/4) ofone (I) m~ute in four (4) hours exists.

X. Compressed Gas Equipment

A. Volume  Tanks I Air ~e~~ive~
VoIume tanks used in diving s~tems shall:

1. Be des~~ed~ fabricated, erected, tested and cert~ed in accordance with American  Society of
Mechanical En~eers  ~ASME~  ~~~~er~~~~~ss~~  k’essel Code Section VlII, Div. I ~~nf~ed
Pressure Vessels”, and/or other statutory or c~ass~cafion society  requ~ements.

2. Be equipped with a pressure huge.

3. Be equipped with a check valve on the inlet side.

4. Be equipped with a relief valve as requ~ed by code of manufacture.

5, Be equipped with condensate drain valve, located at its lowest point.

8. Be equipped with slow open~g valves when used with design pressures e.~eed~g 500 psig.

7. Be cleaned for oxygen  sersice  and have slow open~g valves when used in s~tems  conta~~g
neater than 4~% o~gen.

8, Be erected ~te~a~~y and e~e~al~y  at least annually for damage or co~osion

9. Be pneumatically tested to MAWS annually uti~~~g  the breath~g mi~ure  normally used,

10. Be hydrotested to 1.5 MAWS every 5th year or after any repair, mod~cat~on  or alteration to
the pressure boundary and stamped with the test date.

11 I Have a unique identity with results of all tests being recorded in the Equipment Log,

High Pressure Gas ~y~~ders  or Tubes Shall:

1 m Be manufactured to reco~ized code or ~andard.

2. Be equipped with an over pressure relief device.

3, Be usually e~m~ed annually for damage or co~osion.
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4. Be hydrostatically tested to 1.5 times MAWP or code requirements every five (5) years and
stamped with the test date.

5. Be inspected internally and externally at least annually for damage or corrosion, if used
underwater.

6. Be labeled as to contents.

7. Be stored in a well ventilated area, protected from over heating and secured from falling.

C. SCUBA and Bailout Bottles
High Pressure Bottles used for SCUBA and Bailout shall:

1. Be manufactured to recognized code or standard.

2. Be equipped with an over pressure relief device.

3. Be inspected internally and externally at least annually for damage or corrosion.

4. Be hydrotested every fifth year to the requirements of the code of manufacture by an authorized
test facility and stamped with the date of test.

5. Have a unique identity with results of all tests being recorded in the Equipment Log.

Fourth Edition, 1992-_ _ ---.
Compressed Gas Equipment



- 5 - l  -

Chapter Five

ACCIDENT REPORTING

Fourth Edition, 1992
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I. Accident Recording

A. Reporting
A detailed description of all occupational injuries and illnesses shall be recorded.

B. Retention of Records
Reports and medical records shall be retained for 5 years except where otherwise mandated by law.

II. ADC Safety Statistics Reporting
Standards

A. Introduction
The Safety Statistics Reporting Standards provide a uniform reporting scheme for all members. They
define and clarify items in the ADC  Inciden! IMa Repnrting  Form for reporting accident data
requested by our customers.

These defmitions  are based on OSIIA Reporting guidelines, hut are not in complete conformance
with OS1 IA. Operators want to compare members with other members, not other subcontractors in
different industries. Therefore, these consensus safety reporting guidelines are formulated to be cle,ar,
concise, and easily understandable. They apply specifically to the offshore diving industry’s unique
situation.

Diving contractors who are subject to OSIIA recordkeeping requirements should use strict OSHA
reporting guidelines when recording incidents on the ADC Incident Data Reporting Form.

The ADC Accident Clussjfic~~rion  Flouv  Churl  is used to quickly determine whether an incident is
reportable, and if so. what its classification is. The detailed information below explains the reporting
scheme in further detail

Fourth Edition, 1992 Accident Recording
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8. Scope And App~i~~t~u~

The basic c~re~~~  for dete~~n~n~  who to include in this d~v~sj~)n is c~~n~o~.  Report ~r~cjdents
and man hours for all  pers(~nne~  under direct c~)n~ol of the divjn~ su~ervis(~r  in charge. If
non djvjt~~  ~rsol~~~el  are accou~~tab~e  and report to the djvj~~~ su~ervjsor,  then c~~u~~t  &em.
~f~~y report to someone  else, then do not report them under ~~~v~~~~  ~~erat~~~~~s. it is assu~ncd
that all members have an orisons board or report showing daily men w~~r~n~ for cust~~mers
on different  jobs. This is an easy and u~~jfonn  way to det~~ine perso~~~~e~ and hours. records
of daily totds c‘an be kept  and used to compute hour worked.

b, TotaI  ~ornp~y

This is a total  representing  all comply djvjsj~~ns,  such as ROV, ~~~ns~c~on~ ~~jne, Shop,
~f~ce, etc. ~~v~f~~  o~cr~~tio~~s  totals are j~~c~uded  in these inures. Amen, all  illcide~~ts  must
be reared for all personnel jncIuded in the Hours worked totals.
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III. Incident Classification and Definitions

A. Work Related Incident Or Illness
This includes aJl incidents or illness that occur while the offshore employee is On Deck,  On Mfr. Or
Ilnrler Prrxwre.  It includes shop incidents occurring On Drr(s,  A/ 771~  Crrrrrn~  .Ioh  Site, and relating
to .I& Performance. Do not include incidents relating to recreational activities. travel, or non job
related activities such as eating. Also do not record non job related illness such as colds. diseases of
a communicable nature, insect stings etc. Marine animal stings. diving related car infections, contact
dermatitis from job related chemicals, etc. are counted.

B. Reportable Incident
The basic guideline for this category is IO dccidc whetllcr  the incident required Lrcatlnent  by a I,icenscd
Physician. If the incident never results in a medical expcnsc and is not a bend, then it is clearly non
reportable. If the employee receives trcatmen~  from a licensed physician UN could Icg;dly have been
performed by a nurse or technician, then it is non rcp)rtable. If antibiotics or other prescriptions were
administered one time only, and if the incidenl meets all other criteria, then it is non reportable.
Negative X-rays, eye ~~US~KS, and ow time 0n1y physiotherapy  are also non reportable. Sti~ck~.
removal of embedded material from cyc or WOUINL  iLIld iI XCOINJ doctor visit other Lhcn for purposes
of examination and rehxse are reportable. Any other circumstances can be determined by rcfercncing
tile current  OSIIA “Recordkeeping Guidelines For Occupational Illness and Injuries”

C. Hours Worked
For the purposes of UKX! st~dard~, hours shall bc GIlculaIed  according IO the I’ollowing:

l Offshore
Man-Days .r 24 hours

.  Shop
Man-Days x I2 hours

l Office
Man-Days I 8 hours (40 hrs./cmploycc/wcck)

D. Lost Time Accident or Illness (LTA)
This is a work related accident or illness that results in an employee being unable IO perform imy work
whatsoever for 24 hours or more. not counting the day of the incident or the day the cmployce returns
to work. I;or otishore  personnel no1 working a reguliuly schcdulcd work rotation but scrvins on a
call out basis. the accident shall not be considered IO be losl lime if hc comes onshore with the rest
of the drew at the end of UK job, or one dny  only hcforc the Ia.sI  day of the job. if ho can return IO

work within seventy-two hours. If the empl0yee h;S regul‘arly  Scheduled crew changes. illld  ColW3
in on his normJ crew change day, or one day before.  then ir shall nol bc considered lost time. provided
he is abte to return to work again within seventy-two hours not cou~Ning  the diIy of the incident.

Fourth Edition, 1992 Incident Classification and Definitions
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have surface to reach surface  is to be &~~~s~dered one dive. Repet47ps  are only one dive. S~~t~~ti~~n
~~~s~r~s are to be ~~~sider~d  as n~~~~r of dives equals man days seal to seaI.
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K. Accident Classification Flowchart
The accompanying Association Of DivinLg Contractors Accidenr  Classi’cafion Flowcharr  assists in
the application of the foregoing definitions and should be used in classifying all incidents.

L. ADC Incident Data Reporting Form
The accompanying ADC Incident Dafa Reporting Form  shah be used for reporting incident data in
response to requests for safety information. Additionally, the Safety, Medical and Education Com-
mittee will request all AIXl contractors to respond anonymously with their incident data forms once
each year. Responses to the survey will be analyzed and reported in “1JnderWater  Magazine”. This
will give members opportunity to compare their safety record with industry averages.

The enclosed form may be photocopied and used for a supply, or may be reproduced electronically
by personal computer. Disks are available from the offices of the ADC in IBM format for
“Lotus 123 “and “Ventura Publisher”.

Fourth Edition, 1992 Incident Classification and Definitions
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ASSOCIATION  OF DIVING CONTRACTORS

INCIDENT DATA  REPORTING  FORM EOIY”

Lams CcMrn”cn
INCIDENT RATE = NUMBER OF INJURIES/ILLNESSES X 200,000 PldoIE

HOURS WORKED
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GUIDELINES FOR THE
SPECIFICATION AND

OPERATION OF
DYNAMICALLY

POSITIONED DIVING
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The purpose of these Guidelines is to incorporate the experience which has been gained in other parts
of the world and apply it to the 1Jnited States. The Association of Diving Contractors Guidelines draw
heavily on the experience reflected in the Guidelines issued in 19X.3 by the 1 J.K. Department of Energy
,and the Norwegian Petroleum Directorate.

These Guidelines relate to, and are intended to assist in, the design and operation of dynamically
positioned diving supprt  vessels. Their purpose is to provide a basis from which designers, suppliers,
builders, vessel owners, diving contractors, masters, diving supervisors, and charterers can develop
the most suitable equipment and operating procedures for each vessel and to provide a yardstick
against which the suitability of DP vessels for diving operations can be assessed.

They represent the current “state-of-the art” in an area of developing technology. They therefore
provide practical guidance which may be further updated if this becomes necessary in the light 01
future developments and additional experience.

Implementation of the Guidelines will vary from vessel to vessel and the characteristics of each vessel
will affect its suitability for particuhar operations. I:ven  in the short term, this may alter in the light
of changes in personnel and system components. It is therefore important that the revised Guidelines
be used not only by owners in preparing vessels for diving operations, but also by potential charterers
in assessing vessels suitability for their pnrticular needs.

Section II clearly states the three main principles which relate to the sub,ject  and the following three
sections contain guidance on the implementation of these principles.

The general conduct of diving operations from dynamically positioned (DP) vessels should follow
the same principles as for other diving operations. In addition, no effort should be spared to establish
DP operational reliability and to ensure that, if the vessel does lost station. the effects on the divers
are minimized. All those connected with the operation should retain this in mind at all times.

II. PRINCIPLES

A. Introduction
The Guidelines are built around three main and interrelated principles. These are simply stated in this
section, The remaining sections contain guidance on their implementation. Though they cover many
aspects of DP diving systems and operations, they ‘are not definitive and decisions about  features not
covered should still be based on these main principles.

Fourth Edition, 1992 INTRODUCTION
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A .‘ca~~~p~~c ftilure” is delined in these ~~u~del~nes  as a f~lure which would, of itself, clause  risk
to divers. In effect, this means that the failure would cause the vessel to m#ve from its untended
p~~s~t~~~~~.  A fu~~~~e~~~ p~~~cjple  of all DP d~v~l~g  vessel design and o~rati~n is that no single fault
s~~uld cause a cat~~~~p~~c  f~~lure.  This p~nc~pIe  ~mmed~ately  ~n~~uces  the concept  of redun~~cy.
In d~~jng so, it must he stressed that redun~ncy  can be ac~~eved  in several ways, (not merely by
dupI~ca~o~~.~  See Sec~~(~~~ Ill.

Any syste~~ can operate satisfact~~~ly  pr~~v~ded  it is not subjected to c~~nd~t~ons  whjch are outside  its
~pera~ng  &apa~jljtj~s. A fun~ental  p~ncjple of DP djvj~g vessel ~~~~~n  is that the ousting
requ~ements uf the system are never aIl~wed to exceed the vessel’s capa~~ljt~es  in any respect. This
p~~~c~pIe  of itself requires  that  the vessel’s ~pa~~I~~es  and lactations  are clearly unders~~~~d  and
up~ted with expe~ence and that jndjcations  are pr~vjded  when pre-dete~jned  limits are h&g
approached. See Sec~~~r~  IV.

Any equjpment  or system can only wr3a-k  as jntended  if it is operated co~ecdy. The rn~re  c~~mpIjcated
the equjplne~~t  or systel~, the greater the de~l~a?~ds  upon persol~I~eI  ~~ra~ug it, A fu~~~e~~~l
p~ncjple of DPdjvjng vessel o~mtion  is that rclev~t p~rsonneI should IX fully capa~Ie of perf~~jng
the tasks en~sted to them. This requires their  ~avjng the necess~ background  and experje~~ce  or
~~~~g  gjve~~ appr~p~ate  ~j~~j~~g  and gu~~~~ce.  See Section  V.

III, DP SYSTEM

A.
ImpIemen~~on of the lirst p~ncjpIe  de~ned in II-B involves c~~ect system desjgn. In the s~~~text
of these ~u~deI~~~es~  t&z DP systemic  is debited as “all equjp~~e~~t  and c~~~pol~e~~ts  involved  in ret~~~j~~g
the vessel in its r~u~red positron.” The prjncjp1~  states that “no single fat&  sh~uId cause a
~~~oph~~ failure.” To ensure that a DP syslem  adheres  to this p~~cjpl~, a Ftilure bodes and
Effects An~ysjs  of the rn~n co~npone~~ts  sl~~uId  always be carried out. ~l~ere such an ~~ysjs
j~dj~tes that a single fault could lead to a cata~~~pI~jc  failure,  the relev~r  c~rnp~~~ent~  sub systems
or its offing ~~cedures should  be redesigned to avoid or take account of the effects of the single
pomt  of ftilure. In this section so~ne  desjg~~  c~~~sjderatj5ns  c~~c~~j~g the rn~~~  c~rnpo~~e~~ts  of DP
systems are ex~jned. ~ec~mmen~ti~ns conceding c~nd~t~~n  rn~~n~t~~ng  &are  jncIuded  hased on
the premise  that to react co~c~y, system orators must be awn of the fajIur~  of any rn~n
com~ue~l~‘

DP SYSTEM Fourth Editions  1992
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B. Thrust Units
1. Configuration

Thrust unit installations should be designed to minimize potential interference of wash with other
thrust units, sensor systems, the diving system and the divers. and the effect of hull surfaces on
thrust unit efficiency within the constraint of ship design.

2. Redundancy

lhrust units and, where  appropriate, rudders should be situated to achieve fore and aft, athwart-
ships, and rotational thrust and so configured that the loss of any one thrust unit always leaves
sufficient thrust in each direction to ensure that the vessel holds position and heading when
operating within its forecast operational capability. (IV-B, Page 6-l 1)

3. Failure Mode

In the event of pitch, azimuth, motor speed control malfunction or when control error becomes
unacceptable the function controlled may remain the same as it was at the time of failure, the
pitch be automatically set to zero. or the thrust unit automatically stopped and deselected. I Jnder
no circumstances should thrust units assume maximum thrust condition on failure.

4. Emergency Stop

Means should be available whereby any thrust unit may be stopped from any DP control without
using the DP computer to generate the command. The means provided should be adequately
protected against inadvertent operation.

5. Condition Monitoring

The following list indicates the main functions which, where applicable. should be monitored
either by permanent remote means or by local means at frequent intervals. Those marked in
boldface should also be suitably alarmed. (For those to be displayed at the DP consoles see
111-E-6. Page 6-9)

0 Status (on-line/off-line)

l Thruster motor stator winding temperature (high only)

l Thrust unit r.p.m./pitch ordered and indicated (with display or 80% thrust output)

l Oil pressure

l Hydraulic power-pack status

l Azimuth ordered and indicated

0 Thrust beCaring  temperature

l Power supply loss

l I>ube  oil/hydraulic fluids - pressure/temperature/level

l Response to command signal deviation
Note: Monitoring of diesel engines where used to drive thrusten by direct drive
should be in accordance with 111-C-7, (Page 6-6).

Fourth Edition, 1992 DP SYSTEM



Essence  secures such as fuel, oil, v~nt~~at~~~u,  and generator ~~~~ug  should &.o he designed to
avoid system f~jIur~s  stewing fr~)~ f~Iures of critical ~o~~nen~,  e.g., filters, pu~ps~ power
Su~pI~~s,  etc.

Power ~per~~ng limits s~ouId be s~e&~~ed  and aimed for diesel  engines,  turbines, rotors, and
g~l~er~turs  to avoid e~~g~I~e  drayage  and power factor ~ro~Iex~s.

Power  d~s~~u~o~~ syste~l~s  sI~ouId  be suds that no single failure can p~vent  d~s~butj~~n of
suf~~~ent  power to blusters to chit the operation  of the vessel w~d~~n  its full o~era~~~~~~~
I~j~tions.
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- 13ack-up  power supplies availability  (cmcrgency gcncrator or accumulator
hatterics)

0 Diesel Engines

- RPM

- Oil pressure/tcmperaturc

- I ligh main heCaring temperature indication
- Auto-start cquipmcnt and scqucnce

- ISank and individual exhaust tcmpcrature

- Oil lcvcl

- On-line fuel tank level

- l%cl  prcssurc

- Fuel rack setting (if applicable)

- Clutch status (if applicable)

- Jacket  water pressure and lcmperaturc

- Salt water cooling pressure

- (‘hange air prcssurc  (where applicahlc)

l (;enerntor/Motors

- Bearing  lube oil flow and temperature

- ‘fcrminal  voltngc

- Current

- Stator winding temperature (high only)

- I+equency (low)/specd

- Status (shut down. stand-by, on-line)

D. DP Information Input Systems
1. Position Sensor Redundancy

It is recommended thar at Icast three indopcndent position sensors hc availahlc.  ‘Iltcsc need not
all work on different principles hut if similar syslems are to he considered as indepcndcnt. they
should not be subject to common mode failures (ix., no single factor should affect more than one
system). Whenever DP diving operations arc‘ being  carried out, at least two independent sensors
should be deployed. connected to the DP computer(s), ‘and  in use. It is recommended  that the
third sensor, if not on-line. should he ready for immediate use as a back up. ‘lb aid the correct
use of sensors in particular circumstances. manufacturers must provide information ahout the
performance and operational limitations of any position reference sensors supplied for use by DP
diving support vessels.

2. Vertical Reference UniWSystems

TWO VKIJs/VKSs should lx operating whenever 1W diving operations arc hcing  carried out and
position reference sensors  requiring their input are in use. At ICWI  one of them should hc on-line.

Fourth Edition, 1992 DP SYSTEM
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Care sh~)u~d  be taken in siting wind s~ns~~~  to min~ize  the effect of tu~uIen&e from superstar
turcs.  The effect of I~~I~~~~pter  d~w~l-~~t, ~~~ug1~  ~1#~~1~1y  ~i~nited, s~i~uId  be borne in mind.
Two wind sensors sh~~uId  be ~nst~Ied in p~~ys~~aIIy  sep~ated  p~si~~ns to fake a~c~)u~~t  of failures
and false readings  resuI~ng from extent  factnrs. In some ~~curnst~~es  where interference  is
utlav~~idabIe,  the ~~ia&~uracies  caused by sw~t~~~i~~g off wind se~~s~rs  may be less than those paused
by their faisr ~nf~~~ati~~n.

Two indepen~nt heading reference sensors (e.g., g~~~~rnp~~s~  sh~uId be running with either
both on-Iine or one on-Iine and one av~IabIe as ~~ediate ba&k-up  dung DP diving ~perati~ns.
Aut~rna~~ or rn~u~ se~e&t~~~n  of the on-line ~~~rnp~s  may be pr~v~ded.

Sens~~rs  sh~~uId  be designed and pr~~ven  for ~~ntinu~us reIiabiI~ty  in the exp~~sed  p~~siti~~ns  in
w~ii~~i they operate.

Data from aIII  ~si~~n sensors sh~uId be aut~mati~~Iy  professed  (not manu~~y s~Ie~t~d~:

l To reject spurious  data

8 To s~~Iize  output  in the event of f~Iure

I To seiect  prefe~ed data

I To aIarm if systeln  deveIops  bad ge~~ne~y or signal loss  ague

l To permit a srn~~ ~h~ge-over between systems

l To monitor the sensor  status

The puma purse of the DP control system computer is to ~~~uIate and order tile ne~ess~
&rust unit ~pera~~~is  squired to ~n~~lt~~~  a vessel in its chosen p~~si~~~l.  ~~~~ugI1 it is p~ss~bIe
to use the computer for rn~y ~~~I~ unctions (e.g., data recessing and presentational,  power
managements etc.), care sh~uId be taken  to ensure that these don’t prejudice  its prosper  ~~rn~~~n
in its pans r&e.

DP SYSTEM
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2. Control System Redundanq

‘I’hcrc  should he ;I[ IL’;L<~  OIK hack-up method of controlling the vcsscl’s  thrust unitS in order to
rctxin position in thu cvcnt ofa I’;iilurc ofthc on-line control system. A second  auloni;1lic  c011~0l
system can hcst I’ullill  this role. If ;I second nutom;ttic  system is not littcd. then ;tjoystick  control
system would he an acccptahlc hack-up provided:

It affords mitnu;U  COIHJX~I of fore and aft, athwartships, and rotational thrust with
;ruto~n;~tic  control of heading.

‘l‘hc joystick control lcvcr  is situated in UK I )P control anx and I(K;ltcd  in such ;L
position that the 0periltOr  113s ;I clatr view Of UK! VCSSCI  and everything  in its vicinity.

‘lhc ,joystick control system and its power supply are independent of the failed
autom;ttic  control unit. but provision is m;tdc to ensure SII~OOU~ continuity of thrust unit
operation on failure of the automatic control unit.

Dntn from a gyro-comp;tss arc input direct  to the joystick control System.

A simple display of vessel  position relative to irs required position is provided
intlcpundcnt  01’ the I’;tilcd unit, but with the means to cnsurc  its correct  alignment with
UK Ctilcd  unit at the time of fxilurc.

It 1s only used to rn;ti~~t;ii~~  position for short periods of time. e.g., to rccovcr divers in
iu1 cmcrgcncy. It is rccommcndcd that the automatic control system(  5) cmhody ;I
joystick fxility to ;t.r;sist  in tnancuvering the vessel  onto location.

3. Power supplies

Proviston  4iould hc mxlc t o  cnsurc Ui;u  power supplies  t o  computer(S)/  controller(S)  xc
sal~guxdcd at all times. ‘Ibis could involve  provision of duplicated conversion tnachincry  ;tnd
;I hack-up hattcry supply. 13;1ttcri~‘s  should have sulricicnt capacity to maintain the rtccess;q
supplies I’or at lex\t 30 minutes and ;I warning of txtttorics not hcing  fully chaugcd Should hc
provided.

4. Service Redundancy

Whcrc possible, the design should cnsurc that services are duplicated acid ;UC so divtdcd Ul;lt  if
IMX.I  ventilation and cooling fiGI.  or lirc or tlooding occurs, sufficient services ;uc rct;uncd  to
cnahlc the divers  to hc recovered safely.

5. 111’  Console Sitting

.l’hc  I)I’ ConsolS  should hc $0 SitUiltt.!d  that the DP operator Can ohscrvc IN controls. see out4idc
the vcsscl,  ;tnd hc ;IW;UC  of deck opcrntions ;tnd UIC  vcsscl’s  relationship to surf:tcc  StructurcS.
etc.

6. hlonitoring  Information

Overall  monitoring information should hc displayed or mndc  iIv;t.ilAlc  for call-up in ;I m;mncr
which avoids information overload on the DP operator.  IMt should he dispktycd in the simplest
m;mncr  for cxxy ;tGmilation. ‘lllc following information should hc av;til;~hle  to ;tSSist  m
monitorin?  overall  IN pcrlixnxuicc:

Fourth Edition, 1992 DP SYSTEM
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2. IW Alert System

A system of’ lighls could hc provided in lhc salurnlion control r(w)m. ilir diving ConLrol are;l.
working deck.  and. whcrc  ;rpplicahlc.  UK! t-3 IV or suhmcrsihlc conlrol posilion m;Ulu;llly  Xtivalcd
from aid repc;llCd  in IhC 111’ control r(x)m (SW  IV-I:-4,  I?lgC h-14).  ‘l‘hc lighls Could IX:

l St&y green light IO indic:W  VCSSCI under iruIom;ltic  DI’ COI~IIOI.  ~OIIWII  opcri~tion:~l
status. arid continning lhc Alcrl Syslcm is functional.

0 I$ehing  yellow lighl I0 illlliCillC  dOgCldCd  IW operating nlcrr.

0 I:l;isliing red lighl lo indicalc I )I’ cmcrgcncy.

A distinclivc alarm should SOUMI in lk SiIIuriIIiou  ~~nlrd  GOOIER. ;Iir diving CO~UOI  XCiI. tk
M:tstcr’s cnhin, Opcr;llions  Supcrinlcndcnl’s cabin (if ;tppli&k)  Md the Senior ljiving  Supcr-
visor’s cabin in coti,junclion with UK 11iI.\;hillg  red lighl. Provision of il IllWIlS of cancelling UK
audio ‘and  flashing l’uncfions  of’ lhc signids  from lhc receiving posilions when they have  hee~l
noted should he made.

G. Maintenance of Equipment
Proper maintcnarlcc  of cquipmcnl  is CSSCntid  lo ils COrIWl  lXd)IX~iulW.  (‘Icar instructions about  the
Iypc  and I’rcquency  of mainlonancc  rcquircd by iIll Componcnls of IA’ SyslcIIls should hc conIpild
hy vcsscl  owners  with Ihe aid of’ m;lI~ufllClur~rS  and suppliers. ‘I‘llcsc  should hc issuct! IO vcssclS

IofcIJtcr  wilh  ;I syslcm  lo monilor  their corrccl  inlplc~ncnlalion.

IV. CAPABILITIES AND LIMITATIONS

A. Introduction
‘nit Second principle.  dclincd  in II-C‘. (I’;Igc 6-1).  involves knowlcdgc  of ;I vcsscl’s c;ipahililics  and
be operating  rcquircmenIs.  An awarc’ncss  ol’cl~c  Sphd IimilaIions  of diving from ;I IW VCSSCI should

be present al alI times amongst IhosL conccfncd  will\ lhc OpCriIliOn.  In ahlilion.  ccrrbin principlch
should be adopted to minimize the possibility antI cf’lk~s 01’ the risks IO divers  due IO unconIrollcd

vessel movements. Notwid~sIanding  Lhcsc principles.  UK! ;mIhority of’;Ippropri;Itc pcrsonncl  lo order
Ihe termination  0t’ DP diviIIg operations  if UlCy consider lllcm IliIKUdOUS  L’VCIl WllCll  condIlions  iUC
within the Guideline limits should MI be diminished.

B. Vessel’s Operational Capability
‘1%~  maximum  continuous OpWIliOnil  sl;Hion-keeping  c:Ip;Ihililics  for IW diving should hc l’orec;tSI
for each DP diving support  vcssd.  ‘l‘hcsc Should  hc cxprcsscd  in terms of dircclion  Xtd m;IgIIiIudc

of wind. ;LSSOCiilld  W;1VcI drill force.  iUlll  ClIITClll  comhin;Ilions.  ‘l‘llcy SllOUld  h! dctincd  ;lS “UlOSC

environmcnlal  condirions  i n  w h i c h  IJK VCSSCI  Wuld m;lilll;tin  ChCn posilion  illld hCildill!!  I0 il
satisl’acrory  contidcncc  lcvcl wilh any single thrust or power unil l’ililetl and with power ;~v;Ul;~hk lor
UNJ  forcsecuble diving rcquircmunls inId UK vcss~l’s csscntixl  scrviccs.” (‘apahilily plols or cnvclopcs

of Uiese  IllivtiIllum lOl~~ilhl~ environmcnlxl lijrccs iUltl  Ihcir KliIliVc  hding should hc prcduccd  lo

Fourth Edition, 1992 CAPABILITIES AND LIMITATIONS
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~.apabiIity plots sh~~uld  bc based initi~Uly  on vcsscl dcsien inf~)~~~~~}n,  but should be rn~~ed in t.he
light of practice  ~x~~~n~~.  (‘an: sl~~)uld bc taken that such rn~~j~~aU~ns  arc pr~~rIy reviewed
;and  au~~~~~~d by tbc vessel pawner. l~~~l~d ~xplimati~~ns  of the ~su~~pti(~ns  made in pr~~u~in~
thcsc plots sh~~uld  bc pr~~vided.  For example,  the power c~nsumpU~n of the divjn~ system and
~~~~r~en~y  d~~rn~sti~  load, the d~l~njti~~n  of wind speed and thrust {outputs  the assumed wanly drift and
~u~ent  ~~ndiU~~ns~  and d~t~ls of the rn~~s to id~nUfy  the ~~sj~~~n  keeping t~~Ier~~~  and ~~)~~sp~~nd-
ing ~~n~den~e IeveIs  sh~~uId  be included.

It sh~~uld  be noted that the r~qujr~rn~nt  to hold s~tjon  and heading w~~in ~~rat~~~n~  limits with any
sin@ thrust or ~wer unit failed assumes a “worst  case” failure. Hereford, in de~~jnjn~  the
~~ra~~n~  limit “~nv~l~~,”  the ~h~?s~n  “w~~rst  case” Ernst unit will probably  v,ary d~~ndin~ on
the relative dir~~U~~n  of ~nv~~~~n~ forces. This sh~)uld  be taken into account.

when dete~~n~n~  the vcsscl’s ~sjtj~~n  h~Idjn~ ~pabjIjty,  ~onsjderatj~n should also be ~jven to any
jnt~ra~ti~ns  ~tw~en cast  unjts, hull, and relative  water m~~v~ment.  ‘Ih sjmpljfy  the ~~U~ulatj~~n/pr~s-
~n~~~n task, it is pr(~~~s~d  that the DuPont force be based on a bone-knot  ~u~e~~t  inning in the same
d~~~ti~n  as the chosen wind and wave forces  and that the num~r of ~.dir&~ti~ns~,  chosen for these
~~~ncjd&nt  forces may !X limited to 30 degree  jn~r~rn~n~.

The p~n~jpl~ of ensuing that no single fault can cause a ~~~phjc failure views the vessel to be
afraid  with c~n~d~n~e wi~jn its d~sj~ned ~~ratj~n~  Iimj~tj~ns. If the ~~~U~n~ ~pabjljty is
degraded,  the ~~rn~~n of the vessel should reflect  the new s~tus. There  is one p~n~jpal slurps  of
d~~ra~ti~n of ~~mU~~n~ ~pabiIity,  n~~Iy Itss of r~dun~n~y of a subsystem. ~~jn~ of such
Ioss is pr~vjd~d by the ~~~ndjU(~n  rnonjt~~~n~  ~n~~rn~nts  r~f~~~d  to in S~~U~~n III. R~a~tj~~n  to such
w~ju~ is d~s~~d in IV-l:-1 and IV-E-S, (Page h-13).

The ~sjti~nin~ a~~~a~y of a DP vessel is subject to several spurges of error whj~h can act
~umuIativeIy. A forget of UK ~sjtj~~n  and h~adjn~ t~~l~r~~~s  and the ~~~es~nd~n~ &~n~d~nc~
levels sh~uId be included with ~pabiljty plots (IV-R, Page h-I I) and should be taken into a~~~~unt
when planing  ~~~U~ns close to other vessels or jns~laU~ns. ~~x~ursj~ns  hound the jn~nd~d
~sit~~n, even if musing no w~)~~  prubl~ms, tend to swjn~ UK bell in a miner which, if it ~~~~rnes
~x~~ssjv~,  may be ~~~r~us.  ~~ air diving ~~rati(~ns, excessive  ex~~sj(~ns of the vessel could
cause hazard to the diver. Their r~du&tj~n  to the rnjn~~ a~hj~vable  level shaped  be a mater of
plenty both on s~ttjn~  up on DP and, if n~~~ss~, in the course  of DP ~~rat~~ns.

The ~bj~Uv~  of all ~~raU~~ns  sh~~uld  be to ensure that a vessel ~~~~t~s effectively  and safely.  Ii,
achieve this, usjn~ redesign p~n~iplesalr~ady  stated, awfully  propped  ~~~mtin~  pr~~~dur~s  sh~~uId
be ad~p~d. These should ~emselves  be based on three main p~n~jpl~s:
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0 SyStClllS  XC CllCCkCd  011  illSlillliltiOll  lullI ilfkf rCll!Villll  modification. bCfOrC  StiUlillg
new Chrtcrs.  ;IIld iIllIllCdiiIldy hdofl! ;Uld  pCfiOdiCidly  during USC.

0 0pCr;ilional  Cilp;Ihilily  is m;itChcd  by OlX!f~ltiOIlill  SIMUS.

0 The pfocCdurcs  XlOplCd  should l;IkC ilCCOUUl  of the limitations Of the system.

‘l‘hCsC principles lead lo several oulhnc OpNiltillg  proccdurcs  which Xc uxpl;iined MOW.

1. I)P Proving Trials

All the precautions imd procedures dcscrihed herein will he lo no iIV;tiI  if the IN’ syslcm includes
uncorrCctCd  faults remaining after ils OrigiIliIl  CoIlsLmClioIl.  Bcforc a 1W diving vessel UlldCIliIkCS
fIP diving operations aflcr construclion or ilIly relevnnt moditic;~tion,  it should undergo 9 full
series  of trials.

These should include testing Ud tuning in harbour,  thlbwed  by sea trials, during which the
vcsscl’s  position keeping system should hC thoroughly tested under normid and hrcikdown
CorlditioIls.  and should CUlIlliIliltC  in il II’ hell dive. II is stressed Lhat Commissionmg of systems,
piCcC hy pica. cannot replace  the IIIXXJ  for thorough testing of the total system under working
conditions. II is likely that such tiitls. if properly Conducted, WOUI~ Iike SCVCrid  d;~ys. Where
possible, they should IX performed partly in a situation where ;iccur;ItC  monitoring of the vessel’s
position cm he achiovcd  and partly in open water under rC:Jistic environmental conditions. The
results of thcsc  trials should ht! used lo conlirm or reline the vessel’s  pcrf~rmrn~e c:tp:ihility
stiitCIIKIltS.

j\s ,ul indiC:hon of ;tppr(jpri;HC  I)I’ proving trials. checks of the following Could  hC IIIitdC:

0 I n  II;trhour

- (‘orrccl  siting ;uld Inounting of all cquipmenl iiIld cabling

- (‘orrcc’t  wiring of illI power supplies. datil  Cabling. iUld equipment

- (‘orrcct  functioning of Al equipment (including data input systems, computers.
interfacing equipment, thruster units, and power supplies) by electronic imd
fuIlCtiOXll  testing

- I:ffectivc  shielding of all potcntiid  sources  of ClCCuicA intcrfercncc (including
tJ~c which may only hc used intcnnittcntly, c.p., t&x, fax. IY”s)

- Software checks md tuning

- (‘orrect  functioning of all Condition monitoring systems and ilNms

l Al Sea

- (‘OITCct  functioning Of ill1 diltit inpul SyStCIIlS

- (‘orrcct  functioning of Compulers  iUld inlerfacing

- (‘orrcct  functioning of power management syslcms
- (‘orrecl  functioning of thrust units including rcsponsc limes

- Optimum posiuon-keeping  performance by fine tuning of software

- Insure position keeping accuracy using independent means

- (‘OtltXl  functioning Of Al ilUtOIMtiC  iiINl IMIlud ClliUl~C-OVtX  iUXlIIgCIIlCIllS  XIKl
proccdurcs from primary to hack-up systems

- (‘orrcct  functioning of offsc~  and heading change control

- Satisfiictory OpcriItiOII  of IN’ syslem with hell running arld lllcn  divers in WiltCr

Fourth Edition, 1992 CAPABILITIES AND LIMITATIONS
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- ‘Ihruslcr OUtpUtS iUld tOtill  power consumption (whcrc i1ppliCilhlC)  d0 1101  CXCCCd
80% of maximum thrust iUld  tOlill  iiV~iil;ihl~ power rcspcctivcly for more tkU1  hid
imd isol:Itcd  periods.

- Vcsscl’s  illtiiciitd position iUld IlGldilIg is within prcdclcnnincd  limits l’or iill hut
brief  imd isoliitcd periods.  ‘IIWSC  limits s~IouI~  bc dctermincd for CXh I~~~iUi~~n.

- No risk of collision exists.

. Ikgraded  Operational Status (Yellow Alert).
1%~ VCSWI  GIJI he delincd it.< king  in dcgradcd opcr:ition;U  stdus WHICH  imy o!’ IJK
following conditions ilppliCS:

- ‘Ihcrc  is ii I;lilUrc  in ;I Sub-SystCUI  Ic;iviIig  IIIC Ill’ SyStCIll io ;Ul OpCIAiOllill StiitC
(possibly after rcconfiguriHion)  hl with 1~) suitithle  hack-up  iIV;liliIhIC  SO that ~1
iiddition;J fitult  occurrcncc COUI~  result in I)l’ system brcitkdown  imd iLl;sumption
of Emergency  Status.

- Available power  units arc reduced to the exteut  Ihat failure of one more  could
prevent the vessel  holding position or heading in existing or forcscc;thIc
condi Lions.

- Avilahlc  thrusl  units XC rcduccd lo the cxlcnt  thil fiiilurc of one more  would
prevcnl  the vcsscl  lIolding position or lk!ildillg  in existing and fOICWl!ilhk
condi lions.

- With iill ~Viiiliihl~  UUUSt :lJ~tl power units on-line, ilIly thIUSt  unil OUlpUl  ~XCWdS
80% of ils I~MXimWIl thrusl or total power consumplion CxCCCdS X0’% 01‘ tOtill
availilhle  power for more UliUl hid iilld iSOliltCd  pcritxis.

- Vcsscl’s indicated position dcvialcs hcyond prcdctcrminctl limits for Iiiorc  lhn
brief arid isolalcd periods.

- Risk of collision exists.

- Wcathcr  condilious  ;LTL’  jutlgctl lo hc becoming uiisuit:ihlc  for 111’ diving

l Emergency Status (Red Alert).
A VCSSCI  CiUI he dcfincd ;I.S in *‘I hcrgcucy  St;itus” if cilhcr of tJlc following
conditions OppliCS:

- System fiiilUK results in imihility lo m;iint;iin positioning or hc;uling control.

- Any eXIenId  condition exists. including imminent collision, which prcvcnts  the
vessel from maintaining position.

5. Alert Level Responses

‘Ihe following responses could bc m;~dC  IO diffcrcnt iJtXt ICVCIS. ViSUiLl  iUld iiUdihlC  SIgIIillS
should he manually initiated by the IX’ Operator.

l Normal Operational Status (Green Light).
Full DP diving operations can bc undertaken.

l Degraded Operational Status (Yellow Alert).
The Master and  Senior Diving Supervisor should hc infonncd.  ‘l‘hc Diving Supervisor
should be informed. The Diving Supervisor should order the diver(s)  IO return
immediately to the hell and obtain iI seal. A decision should hc taken hy UK Senior
Diving Supervisor. in conjunctior~  with the MasIcr.  in the light of prcviiling  conditions
and any possible mitig;tting actions avtilahlc whether to ;thort the dive or not. I lndcr
this condition. air divers should hc order-cd  lo return lo the surl;icc.

Fourth Edition, 1992 CAPABILITIES AND LIMITATIONS
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The fo11~wing  fist gives an indi~aU~)n  at’ the type of ir~f(~~ati~n  whiles  s~i(~uld lx passed:

8 Dive ~.on~~1 to DP ~~mt(~r

- Bell s~tus

- Diver s~tus

- lnt~~~ti~~rl  to use and USC of wi~t~r~~ttirlg  ~quipr~~~rit

- Fossi~i1ity  of divers, bell ~qujprn~nt~  etc. ~1a~ing or m~~ving  acoustic r~f~r~nc~
sign~s

- Any sjtuati~n w~icf~ could d~v~l~)p  into an ~rn~rg~ncy

8 DP ~p~rat(~r  to Dive ~.(~n~(~l

- ri~~~I~~j()Ii  to rn(~v~  vessel

- Any cf~~g~ in (~p~rati(~niU  status

- 3a~kgr~~und inf(~~ati(~n on causes (~1,ch~g~s  in operations s~tus

- Any f~~r~~~st  or actual sigriific~~t  ~f~~ig~s  in w~aU~~r

- Ship and ~~lic~~pt~r  rn~)v~m~nts  in the vicinity

- fnt~nti~n  to h~d1~ drawn-finis of any d~sc~pUon  including r~p~~siU~ning  taut
wire Wright

The f~~lf~~wing  list indicates  the type of jrifo~ati(~n  nodded hy the DP operator ab~~ut  activities
in the vessel:

- lnt~ntion to p~rf~)~ and n(~tifi~ati(~n  of compf~ti~n of any ~l~~~c~ or
rn~c~i~ sys~~rn  m~nt~n~c~ or rn(~if~~ti(~n while could d~~ctfy affect
on-1in~ DP ~uipm~nt or make stud-my  ~quipm~r~t  unav~fabf~

- ln~ntion to start and stop ~cil1~ ~r~y~auli~  units waist  may reduce  pressure
on DP or ~ving ~s~iat~d  equipment

- lnt~ntion to start and stop pumping of bilges, disch~g~ of s~w~~g~, gully waste.
etc.

- ln~ntion to start and s&p the USC of radio and radar ~quiprn~rlt  wfli~f~ may affect
UK DP syst~rn

- lnt~ntion to ~‘~d1~ equipment  which may affect the trim of UK vcsscf

- l~in~nt arrival or d~p~ur~ of h~lic~~pt~r  or vessel ~~~ngsid~

~A~AB~L~T~ES AND L~~~TAT~ONS Fourth Edition, 1992
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‘lhc following list indicates the rypc of information which should he p;~‘iscd hctwccn IJUZ II’
Opcratc~r and the platform:

0 Platform lo II Opcrntor

- Plimncd  movcmcnls of VCSSC~S  and hclicoplers

- Planned crane  lifts or oulsidc plarf(jrm work which could interfere with the diving
operation. or beacon. or tmnsponder sites

- Intcnlion IO discharge mud, pallcy waste. etc.

- I’liUlllCd hliIck()uls  in communic;rtions or power aid hitz~Ud()uS opcralions (e.g.,
well-tests)

- Wcathcr informalion

- Olhcr SUh!Xil  opcrarions

- Other operational or abandoned acouslic beacons or transponders which may he
in the vicinity

0 DP Opcraror  to Platform

- (‘hangcs in status of divers

- (‘hangcs in status of IA system

- Intcnlion to perform (asks involving the operation of any hazardous pools or
equipment

- Intended vessel movcmenls

7. Operation of Position Reference Sensors

‘the following guidance is given blt\ed on experience with I)P Diving Vessels:

0 Acoustic Systems

- (‘XL’  should bc exercised in the siting of bottom acoustic transponders or beacons
and hull transducers or hydrophones lo avoid interference from thruster WM.
ship’s screws, mcchanicat noises, discharge of sewage, mud, etc. from ships, or a
nearby platform or barge, or gas bubbles from diving systems and other sources
of acoustic interference.

- (‘are should bc exercised in the choice of vessel position during operations 10
ensure that divers and bell arc clear of hottom transponders or beacons.

- Care should be exercised in the sctection and operation of waler jetting and air-tifr
equipment and other toots which generate acoustic interference.

- Appropriarc  operating frequencies should he chosen commensurate with water
depth and position of bottom uansponders  or beacons and other acoustic systems
in the vicinity.

- Operators should be aware that suuclurcs  on the seabed may sometimes produce a
coherent pattern  of echoes which COUI~  C~USL’  the vessel  10 be moved off station.

- Acoustic systems itR liable in shallow water to suffer from timirations to the
distance a vessel may deviarct  from the intended position white sritt  receiving the
necess‘ary  acoustic SigIlitl.

Fourth Edition, 1992 CAPABILITIES AND LIMITATIONS
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l Snagging of Divers
Any down-line can snag a diver. Down-lines should only be handled by people
experienced in doing SO and under supervision of IIK 1)iving Supervisor, if nccessmy,
via the bridge.  This is particularly relevant when the vessel is being moved.

l Moving Acoustic Beacons or Transponders
Acoustic devices should only bc moved by divers under the supervision of Ihe tjiving
Supervisor and on the direct aulhority  of dlc M:t<ter  who should be continuousty
advised of Ihcir movemenl.

l Dawn-lines
t)own-lines  should bc made UP w include a breaking  section to rcducc  Lhc chances ot
injury to divers.

9. Uncontrolled Movement

The conduct of diving operations from IN’ vessels. iIS opposed lo other types.  requires  particular
attention to the risk to divers  due to vcsscl movcmcn(.  The effect of the vcsscl moving off stiltion
Can cause failure of main lifr wires, life-support and/or communication an-angcments  between
the vessel and bell, vessel and diver(s). or belt and diver(s). Operating and emergency procedures
should be eslablished to minimize these risks and adequate arrangements should be made for he
provision of emergency tifc support, communications, and relocation devices to allow a success-
ful recovery. The bell or air divers should always be posilioned with care and, whenever possible.
above the level of potential obsmctions.  ‘the possibility of releasing tic tension on the winch
wire umbilical and clump weighl wire if Uw bell is on the bottom to avoid dragging ir if posidon
is lost, should be considered. Generally, divers  should not enter conlined  spaces  when diving
from DP vessels. IIowcver,  in special circutns1anccs  and with due rcpard  to the provision of
particular means lo ensure their Silft!ty in cast of Dl faiturc. such opcralions may bc pcnnirtcd.

10. Operations Plot and Emergency Plans

A plot displaying the relative  positions of the V~SSCA.  the belt. air divers.  the worksilc. and iuly
known obstruction (e.g., plaIfOlTn, other vcssets.  mooring wires. wellheads. etc.) togcthcr wilh
ship’s heading and wind direction and speed should be maintained at all times at the IW control
position. The DP watch keepers should ensure that Ihis plot is always kept up-co-date  and that
planned emergency procedures have been approved by the Diving Supervisor lo provide for Ihe
action to be taken in cue of IN’ or other emergency.  These plans should be produced in advance
of any diving operations. be reviewed, and modilicd  a.$ appropriare.

11. Vessel Movement Limitations

When the bell is launched or air divers are deployed. DP diving vessels should only bc moved
with the full knowledge and consent of those concerned (in particular the divers)  under very
restricted ‘and  controlled CircumsIanccs.  it< follows:

l I Jnder automatic IN’ Control

l Generally the vessel should not be moved while divers arc in the waler. I lowcver in
special circumstances and wilh due regard 10 hW~Ud()us  obstructions, the M;L’;[cr  witll
the agreement of the Diving Supervisor, should bc able to itulhori/c limited vessel
movements with the divers in Ihe water directed by the divers. Such movcmcnIs
should not exceed the limitations 01’ lllc  position rcfcrence sensors and should bc made

Fourth Edition, 1992 CAPABILITIES AND LIMITATIONS
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at slow speed. I Ic~tdji~~ clt~t~es  slt~tuld  not exceed I5 percett~.  Wl~en  tnt~vjn~~  bell
divers slt~}uld  be in Utc clr~sc vjcjttj~y  of the bell (e.g., on the clutttp wej~lt~~.

I I~jtt~j~ed ~ttt~vCt~tCtt~~  of Utc vessel wltjcli are creaser than those descrjbed  shlvc slt~~uld
only be ttt~tde  when air divers have been rec~~vered  to UK vessel and with bell divers
jttsjde Utc bell, and rite  bell rect~vered  to UK vessel or p~~sj~jvely  clear of any ~~~C~~ti~
lt~~d(~us ~~bs~ucU~~tts,  jttcIudjtt~  the seabed.

l Wltett  tt~(~vjtt~ the Vcssd  011 111’. PiU~C~l~ c~)ttsjder~tti~~rt Sl~~~uld be ~~vett  to:

- Wltcrc die bell is cr~)sslt~tuled  or Ute vessel’s vertical axis of rt~~~t~j~~tt  does not
c~~jttc~de with the i~~~~~~ttp~~(~l.  in add~ti~)n  to Ute l~n~~ati~~ns  establ~slted  ahlve,
he~td~n~  ctt~m~es  slt~~uld  not exceed an angle which causes a IO tneter  i~~~~vetnett~
of’ the bell.

- The ~)ssjblc  stt~t~~jtt~  of dt~wt~-ljttes  with the bell winces  wire and utnb~l~c~
sh(~uld  never be in a bj~lt~  when tn(~vjn~  as it is liable to snag obs~ucUons.

12. DP ~~perat~~~~s  in Vicinity irf Platform,  Etc.

~~Uculi~ care tt~usl  be exercjsed  wltett  ~~peraUtt~  on DP in close prt~xjrnj~y  IO fixed ~~~jcc~s  such
ia prt~duc~j~~n  pl~tU~)~s.  tn~~t~~n~  bu~~ys,  etc. When IX’ djvjn~ is u~ider~~e~~  in UK vjcjttj~y  of
~mclt~~r  wires and cables, Utc ~ttitccuritcy  in UK kn~~wled~e  of their actual pt~sj~j~)n  at any piuUcul~u
~jrne and the resul~jn~  need to keep the bell and bell wires as far from them ;K ~~ssjble slt~~uld  be
taken into ~tcct~un~.

f 3. Visual reference  Points

WItett  cIose to fixed s~c~ures,  their value as a visual reference to provjde  an early addjUt~~]~tl
jndjca~j~~n  of IF failure sh(~uld  be c~tnsjdered.

14, DP ~~perati~~s in Vicinity of Other 13P  Vessels

When t)per~t~jn~  on DP close to one ~in~)Uter,  DP vessels are po~en~jally  subject to several forms
t~frnu~u~  jn~e~erence. These jnclude busier  wash, which may affect bodt hulls and taut wires,
ac~~us~jc  and radio ~sjU~~tt  referet~ce  setts~)r  si~tt~s,  and ~rt~en~j~~ert~  sItel~er from wind and sea.
These f~tc~~~rs sh~~uld  be c~)tts~der~d  when pl~~n~n~  such opera~~~~ns  &and  due allowance  made for
&em. This may take the fade of ~surnjtt~ less accu~~e ~sjU~~n keepjn~ ~ole~nce  than wt~uld
110~~~~~  be expected,  but could also jttclude c~~-t~rd~nati~~tt  of choice ofpt~s~~jott  r~Serettc~  serts~~rs
and frequencjes  and c‘~eful choice of the relaUve  ~~sjU~?ns  of the vessels.

Iguana sh~low water ~~per~t~jons,  there are jndjcations  that the l~uj~aUons  of ac~~usUc  and
~u~-w~~ reference sensors, in terms of the djs~ce from the distended  ~~s~U~~tt  at which these
senst~rs  cart operate  ct)~ecUy (see IV-E-7, Page h- 171, can jn~~~duce  an extra lamed above those
tt~~~~~Iy  assocja~ed  with their use in deep water. The need to use a surl~ce refere~~ce  setts(~r  as
one of the sensor in such ~~~~tti~~ns  is Uterefore  of p~jcul~ ~po~~ce. The effect of the
stone tidal seems and cu~en~s st~meUnt~s  ~s~~cja~ed  with slt~l~~w  wager s~~t~uId also be &ken
jttto accoutt~ in relaU~~tt  to Ute p~~sj~j(~tt  keepj~~~  capab~ljUes  of DP vcsscls.

CAPABILITIES  AND LIMITATIONS
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16. Surface Orientated Diving

‘lhe following rcquircmcnts for surlllcc  diving operations arc only in effect when the vessel is
operating in the 111’ mode. “IN Mode” is deliricd as whenever there is any form of motive  power
in operation. i.e.. thruslcrs  or propellers.  The requirements arc based on the pretnise blat  al no
time should die length of umbilical from the tending point 10 the diver allow the diver to come
inlo contacl with lhc nearcs1  du-usler or propcllcr thal is in an operating tnodc. Very great care
is needed in tic planning and CXLYU~~O~  of sh,all~w  and surface orientated diving operations lo
minimize dlc cffcct of thrust urlils  on the divers.  ‘fhe effects of thrust unit wash or suction should
bc carefully considered and precautions taken lo guard against them particularly when the bell
or divers pass lhc polcntial wash zone. ‘l‘hcse  precautions could include appropriate computer
software to avoid any hazardous effects on tie operation of the bell or divers, The use of thrust
diagrams when planning dives can also help. Inhibiting or deselecting cerdn thrusters may be
ncccssary and the resuhing reduction in lhe vessel’s operational limitations (IV-B, Page 6 11)
should be tien into account. Divers umbilical lengths and the manner of deploying them (e.g..
over tic side. from the bell. etc.) should bc so chosen that divers and their umbilical are physically
rcstrincd from g)ins  to positions whcrc they or their equiptncnt could come into contact willl
thrust units or bc advcrscly affected by their WM. Furthermore. care should always be taken to
prevent  umbilical dcvcloping a bight, and to respond at once to any indications of a diver being
in difficulty such iL$ unusual Icnsion  on or at the angle of IIK umbilical. There is no simple
approach to die problem due to the differences encountered  in the vessels and worksites.

Surlitcc  diving can bc pcrformcd from a I)P vessel in the 111’ mode whcthcr over the side or
Uuough  the moonpool. if the following conditiotis iUt!  met:

l All of the 1 l.S.(‘.G. rcquircmcnls and limits 01’46  (3.X 197.432 Surface Supplied Air
Divins and 46 (‘I’K 107.434 Suri’xx Supplied Mixed (;a\; Diving must be cotnplied
Wltll.

l Wrillon  proccdurcs nlusl hc prepared  for cmcrgency situations (i.e.. changes in alert
lcvcl sI;11us.  ahrnis. loss of comrnunicalions,  moving the vessel, etc.).

l ‘l’hc  dive crew must bc fitmiliiu with the VCSsCl’s  overall design and operating
characteristics (i.e.. posirion  of rhtustcrs.  propellers.  intakes. obstructions. etc.)

l The dive must bc conducted  from a (‘1;~s~  II bell  (Wet Bell)

l (‘onsidcrution should bc given lo rending the diver from the wet bell especially in the
case of stgnificant obstructions on the seabed  or for suuctural  penetrations.

l ‘11~  diver and standby diver tending musl be in dirccr communications with Ulc  l)ivc
Supctvisor  ilt aI1 rims.

l ‘l’hc  Diver Supervisor must bc provided with r&vanI  DP alarms and comtnunicatioris
sysbms lo Lhc bridge  and/or IN’ control slation.

l ‘lhc lopsidc  tenders  tnusl bc able lo ltsrcn to all communications belwuen  UIC divers
and IJK Supervisor and must bc able to talk direclly to the Supervisor.

l The hell  umbilical and/or divers umbilical supplying Ulc WCI bell and/or divers widi
appropriarc  scrviccs tnusl bc sccurcd lo die main lift wire.

l ‘lhe excursion umbilical arc sccurcd to d~c wcl bell  so that lllc length of Ihe umbilical
from the Icnding  point  to the diver work sire  shall ncvcr bc gre;tlcr  than the distance
from UK ccnding point to the IICXCSI  ~lrustor. ‘1%~ u~~~bili~al  must be ;tppr<jpriatcly
marked.
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‘I‘hc  third principle.  dclincd in Section  11-D.  (I’;tgc  6-4), conccnfs the ~rhility  of the pcrsonncl 0nho;ud
to pcrl’omm the Ixsks cntrustcd to thcfn. ‘I‘lsrc should hc suflicicnt pcrsonncl h;iving suitnhlc  tmining
and cxpu-icncc  IO cnsurc the s;~l’cty  01’ Ufc vcsscl ;uftl all those on hoard.

A. Authorities
Nothing in these Guidelines sh:JI  supcrccdc the spirit or letter 01’ Icgislntion  covering Ufc :nfUforitj~s
of Masters of Merchant Vessels. of supervisory stdr‘ rcsponsihlc ti)r diving, project  contml. and
off3fore  installatiofis.  It is bowcvcr  of’ I’undafncntal ifnportaficc  thl  Uie  authorities of 1111  pcrsonncl
conccmed  with the  llliUl~l~Clll~llt  ot’diving  operations conducted from dyfl;unic;Uly positioned vcsscls
hc thoroughly xfd clearly dclincd. ‘l’hc  responsibility 01’ dclining dctailcd authorities rests with UK!
fnain contf-actor who should intcfprct without losing the spirit ol‘  lbc niain pfinciplcs. I Iowcvcr  Ufe
sections below . (V-A- I IO V-A-6). give gencctl guitlclincs.

1. The Master

‘l‘he M;Lster  ot’ the vcsscl is ultifnatcly rcsponsiblc for UK safety 01’ bis vcssul aufd ;UI  pcrsonncl
on hoard working from her, ;ufd IELS ultifnalc ;fuUiorily  to fixbid the start or or&r the tcmWftion
01’ diving and DP opcratioffs  on grounds of safety to pcrsonncl or the vcsscl.

2. Operations Superintendent

‘lhc Operations Superintendent. whcrc  prcscnt.  is rcsponsiblc I’or tbc conduct ol‘ ;Ul opcr;ltioffs
c;mied out t’rofn UK vcsscl.  AS such hc 1f;i.s ;ruthority  IO I’orbid  Ufc st;ut or order  Ufc tcnffiff;ltfofl
of’ diving :tnd III’ operations for s;ll’cty  or other rc;Lxons.  I Ic ni;~y ilot  order the start ol’dfvin~ or
DP operations.

3. The Senior Diving Supervisor

‘Ihe Senior Diving Supervisor is ;I diviffg supervisor appointed by tJfc cl’l’cctivc  cnfploycr 01’  Ufc
divers to be in overall chqc ol’ all diving operations from Ufo vcsscl and  is rcsponslhlc t’or ;dl
aspects of’ diving safc~y. I IC 11:~s ultirn;~  nuthorily to pennil or t’orbid UK start xfd IO order Ufc
tefmination  of any diving opcfxliofis  on grounds ol‘diving s:ticty. Other diving supervisors may.
LL~ nccessxy.  bc appointed by UK diving contrxxor.  hug should hc under the control ot’thc Senior
Diving Supervisor. For the pu~oscs  ol’thcsc  (;uidclincs.  it is ;f.ssufncd  that ;uiy addition;J diving
supervisors have been vested with UK authority affd opcrationxl rcsponsibiltty  of‘ the Senior
Diving Supcrviscw  when on duty affitl ifntil rclievcd.

4. The Client’s Representative

‘Ihc client’s Onhoard Kcprcscntativc should, in conjunction with UK cofftclc‘tor’s  Scnlor  Onboard
Keprescntndvc, bc rcsponsiblc to the client li)r the proper  pcrlomf;ufcc ot’;lll  work in ;lccord;ufc‘c
with the contract. IIc fnny rcqucsl  the stml of IW or diving opcr;ttiotfs,  ;ind should h;rvc UW
authority lo vclo  the st;iTI.  or order the tcmiin;rlion  of diving or l)l’ o~r:ition\ on ;cny ~rounrfx.

Fourth Edition, 1992 PERSONNEL CAPABILITIES
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B. Training and Experience
‘11~  ;unoun~  of trsining and cxpcricncc n~cdcd by pcrsonncl  to pcrl’onn their functions sal‘cly vauics.
l lowcvcr the lollowing minimum sl;md;utls  ;uc rccommciidud,  hut some may iwd  to hc cxcccdcd  iii
SOIlK! GLWS:

l No person  should hc rcsponsihlc lor operating  the 111’ system in :I IF diving vessel
wilhcwt supervision while divins  operations arc in progress, until he h;tx:

- Rcccivcd suitable instructions on the principles and opr;ttion  of IX’ systems
(Appendix Ii 1

- Attained satislitctory practical cxpcricncc by completing ;I suitable period  01
supervised lW w;itchkccping  ol’l‘shoro  during which hc has simulated the innin
sub-system I$ilurus including l’tilurc  ol‘;tuton~;ttic  computer control. It is
suggcs~ed Ulnt  it suitahlc period would bc ;II least 200 hours.

- Satislictorily completed approximately 30 hours supervised 1)P watchkeeping on
the vcsscl conccrncd during which hc has simulated the main sub-system t’ailurcs.
‘1‘0 ;Lssist lhc owners to monitor this training, it is rccommcndcd  lhat all IW
operators maintain ;I pcrsoniil log of their 111’ cxpuricnce.

l ‘11~  l‘cchnician(s) responsible for minor fault finding and maintenance of the DP
control system should have satisl’actorily complctcd a suitable training course
(Appendix  13).

C. Operations Manual and Records
(‘lc;u guid;tnce  about the opcrntion 01’  c;~ch individual I)P diving  vessel should be cont:tined  in ;tn
Operations Mimual prcparcd  spccilically for that vessel.  ‘l‘hc  manual should contain sections on at
least the sub,jccts  outlined in the following subparagraphs.

1. Vessel’s Operational Limitations and Alert I’rtwdures

‘lhc limitations and prtxccdurus a\ defined in Section  4 above should be clearly statal.

2. Manning

This section should detail the minimutn manning arriqemcnts  for the vcsscl  when opcralin? on
l)P and during diving operations.

3. Kesponsibilities,  Authorities, and Duties

‘l‘hc duties. responsibilities. and authorities of senior personnel should be described based on the
guid:incc  in Section V-A. (Pa@ 6-23).

4 .  IW ()perations

A description 01‘ the IW system fitted iuld guidance on the perfonn;mcc  of all II’ operation\
including procedure  li)r:

l Opcmtmg checks

0 Operations of’ position rcfcrcncc sensors

0 Duration ol’ 1X 0pCrating periods

Fourth Edition, 1992 PERSONNEL CAPABILITIES
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Appendix A
DP Diving Operational Capability Graph

270

240

l Total Environmental Force acting on the vessel is based on
wind speeds shown with coincident wind-associated wave
and knot current forces.

l * The capability envelope represents the wind speed and
direction (with coincident wave and current forces) within
which the vessel can safely hold position.

Fourth Edition, 1992 PERSONNEL CAPABILITIES
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0 DP Operation Simulation
The operation of a DP computer controller in simulated conditions. Setting up on IW.
Simulated changes in environmental force. Off-setting position and heading.
Simulated failures of information inpur sysrems, power supplies, thrusters and control
systems.

II is envisaged that such instruclion is likely IO occupy about tive working days. In addition to
providing initial training for I)POperators,  it could also be of value to owners and charterers personnel.

‘111~ insmclion  outtincd above could form the first part of the training for techniciulls  referred to in
paragraph 5.3 (b). Ir should bc followed by a suitable maintemance course IO provide detail of
hardware and software facilities available for diagnosis and repair of the relevant DP system. This
would also include practical work on die equipment. This extension to the Operators course could
occupy a further five to ten working days depending on the complexity of the system concerned and
the background of the technician(s).

Fourth Edition, 1992 PERSONNEL CAPABILITIES
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Appendix C
I)isplay of Diving Lights, Shapes, and Flags

2. The ~~~ulat~~~ns  require  that all vcsscls  engaged in ~~d~jn~ or unde~at~r  ~~peratj~~ns,  when r~s~~~t~d
jn ability  to maneuvers sh~~uld  exb~bjt  lj~h~ and shqes as fnll~)ws:

l Three  aIl round lights in a vertical line where they can best be seen. Ihc ll~~ll~st  and
lowest of these l~~l~ts  sl~~uld  bc red and the ~~jdd~~  light sl~~~uld  bc wbilc.

l Three  sllapes in a v~rtj~~~l  line where they can best be seen. The llj~l~~st  and l~)w~st  of
these shapes sh{~uld  be balls and the rnjddl~ one dj~~~~nd.  The shapes sh~~uld  bc
~~l~)r~d  black.

4. If a vessel engaged in ~ed~jn~  or und~~w~~t~r  ~per~~tj#ns  is at anchor then in ~~ddjtj~~t~ to the lj~l~t~s~
or shape~s~  requjr~d for vcsscls at an~h~~r  or a~r~~und  it sh~)uld  djsplay  the lights or shapes required
in F~a~rapb 2 above. If an ~~bs~~tj~~n  exists, then in add~~~~n  the vessel sh(~uld  exhjbjt:

l ‘fwo all r~~u~~d red lj~llts  or two bails in a ver~&~  line to j~~dj~ate  dw side on wl~j~li the
~bs~cti~~n cxisls.

l Two alI round  been lj~hts or d~~~~~nds  in a ve~jc~ lint to ~n~~at~  the side on wllj~ll
~~~~~r vessel may pass.

5. If the size of the vessel ~n~a~~d  in diving ~~p~ratj~~ns  makes it ~pras~~abl~  to ~xhjbjt  the shapes
d~s~~~d above, then a rigid replica  of the ~r~t~~~a~~nal  Code flag ‘A’ not less than 1 meter in ~i~j~l~l
sh~~uld  be exhjbjted  and so djsplay~d that it can be seen from all d~r~~tj~ns.

6. Vessels of less &an 7 uniters in l~11~dl  arc not r~qu~~d to ~xlljbjt  the djvj~l~  ~j~l~ts  as des~rjbed above.

7. The j~lt~~~~t~~r~  of the r~~ula~~~r~s  makes it ~~~ldat~~ry  for all vessels to &~~r~~ly  with them. The
only nffsb~r~  ~nst~la~~ns not so ‘~f~ct~d are trendy fixed pla~~~~s wh~~b  once they have been
planed in ~sj~nn  are no longer vessels. ~~wever~  it may be ~nns~d~r~ pedant for tixed pla~~~s
to ~~rif~. In addj~{~~l~  r~is~llati~~~l  ~~la~~rs of fixed platf~~~s should  ensure  that  aJl vessels in the
v~~jnjty are weed by any Mets  p~ssjbl~ that divers arc ~~~~tin~ from the jns~lla~~~n  or from any
smaller craft close to the jns~lla~~~n.
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Glossary

ACFM
Actual cubic  feet per minute  - refers  to the actual  volume of gas supplied  to a diver,  bell, etc., at ambient pressure.

Ambient Pressure
The surrounding  pressure,  at depth  (actual or simulated,  in a hyperbaric chamber)  to which  the diver,  bell, etc. is
subjected.

e BreaUngJWwz
A breathing mixture which,  having  regard  to the system and equipment  used in the diving operations,  the work
undertaken  in those operations,  and  the conditions  in which  the depth  at which  they are to be carried out, is suitable
in content  and temperature  and  of adequate  pressure.

Ascent Times
The time interval between  leaving the bottom  when  the dive is terminated, and reaching  the surface.  (1 ata.)

Atmosphere absolute  -total pressure;  including  atmospheric,  to which  a diver,  bell, etc. is subjected

Atmosphere - a unit equivalent to 14.7  psi or 760 millimeters of mercury

BailOut
A emergency situation where a diver leaves bottom  and  comes  directly to the surface,  exceeding normal  controlled
ascent rates  and  missing scheduled  decompression  water stops.

Bailout Bottle
See Diver-Carried Reserve Breathing  Gas

Bell
An enclosed  compartment,  pressurized (closed  bell) or unpressurized (open  bell),  which  allows the diver to be
transported to and from the underwater work area and which may be used as a temporary refuge during diving
operations.

Bends
See decompression sickness

Built-In Breathing System - A breathing  gas system built  into all Deck  Chambers  and  SDC’s  by which  emergency
breathing gas or a treatment gas can be supplied to the diver through  an oral-nasal mask.

The total elapsed time measured  in minutes  from the time that the diver leaves the surface in descent to the time
that the diver begins  ascent.

System
Device or apparatus for delivering respirable breathing  mixture

Burstina Pressure
The pressure at which  a pressure containment  device would  fail structurally.

Fourth Edition, 1992
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.et-me
Cleaning of equipment or system to ensure elimination of all hydrocarbons and other potentially  dangerous
&ontaminants  when system is to be used in oxygen service. See also oxygen Cleaning.

CNS
Central venous  System

A maGh~ne  that raises air or other gases to a pressure above one atmosphere.

Card~o-~ulmona~ Resuscitation - a combination  of a~i~~ial  respiration and a~ificial  ~ir~ufation,

A pressure vessel for the storage of gases.

Deck Decompression Chamber - DDC (deck de&ompression  charnber~~v~~  (Pressure Vessel for human
U~~upan~~~  - a deck chamber capable of controlled pressu~zation and depressur~ation  used for decompression,
recompression, treatment of diving injuries~ or submarine medicines  or as a surface hab~at  for saturatjon divers.

Releasing from pressure or ~omprassion~  following a specific decompression table or procedure  during ascent;
as~endjng  in the water or expe~en~ing  decreasing pressure in the chamber.

~ecu~ssiun Screw
A tjme~epth profile with a specific bosom time and depth, whose appfi~ation  is ~a~&u~ated to reduce the pressure
on a diver safely.

~~urn~~ss~u~  Sickness
A ~ondjtjon  with a valets of symptoms which Causes  the formation of bubbles of gas in the blood or other tissues
of the diver during or subsequent to ascent or other pressure reduction.

~ecu~~ssiun Table
A set of de~ompressjon  s&hedu~es  computed  on a common  protocol.

The vessel or other st~cture from which dives are conducted  and supposed.

Divers and diver support personnel involved in a diving operation; jn~iudjng  the diving supe~jsor.

That equjpment requjred for the safety and we’d-being  of the diver, worn or attached to the diver while unde~ater~

A light attached to a diver for the purpose of indicating the pos~~on  of the diver when he is on the surface of the
water.

See Submersible  De&ompression  Chamber/SDC

Glossary
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Any work operation in which  some  type of diving;  or work underwater which  involves planned  human  exposure to
increased pressures to perform the job.

Divina Sutwintendent
The Superintendent,  Supervisor, Lead  Diver or Diver-in-Charge, have complete  responsibility  for the safety of the
diving operation  including the responsibility  for the safety and  health  of all dtvrng  personnel.

JkvS u i t
A diving suit designed  to exclude water from the surface  of the body.

Dive Supervisor

st Valve
A valve controlling the venting of gas from  a DDC,  diver’s helmet,  suit or buoyancy changing  equipment.

Embolism
See gas embolism.

A general feeling of itchiness or sensation of skin irritation.Fizzing

Em!
A foot  of sea water. A unit  of pressure  generally defined  as I/33 of a standard  atmosphere,  which  represents the
pressure exerted by a foot  of sea water having  a specific gravity of 1.027,  equal  to approximately  0.445  pounds  per
square inch.

A condition  caused  by expanding gases  which  have been  taken  into and  retained  in the lungs  while breathing under
pressure,  being  forced  into the bloodstream  or other tissues during  ascent or decompression.

Harness
The combination  of straps and fasteners used to attach  equipment and  his umbilical to the diver.

Helium Unscrambler - Unscrambler - SDeech  Unscrambler
An electronic device-designed to render intelligible the words  spoken  in a helium hyperbaric environment.

Pressure Nervous Syndrome  (HPNSj
A group  of symptoms including  uncoordination,  tremors of the extremities, disorientation, nausea,  dizziness and
brief lapses of consciousness occurring  at depths  of 500  feet or deeper.

. .
c Condltiw

Pressure conditions in excess of surface  pressure.

Hvoothermia
Profound  loss of body  heat.

Kluae Hose
See pneumofathometer.

Ltie SUPKXM Technician,
Responsible for safe operation of living chambers  and reports  to Diving Supervisor.

liveboathu
The practice of supporting  a diver from a vessel which  is underway.

Fourth Edition, 1992
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Life Suppo~ Teehn~c~an~a~k  Operator

The maximum pressure to which a pressure containment device can be exposed under operatjng  cond~ions  ~usually
the pressure se~jng  of the pressure relief device).

Master
See Person-in~harge

maximum allowable working pressure. See maximum booing  Pressure.

A diving technique in whj&h  the diver is supplied with a gas mi~ure  other than air for respiration.

A de~ompressjon  chamber desjgned  to be used by more than one person at a time.

A general  feel ing of  jt~hjness  or  sensatjol~  of  sk in irritafion.Nettles

~~jng which jnvolves depths and times shallow and short enough so that the ascent can be made to the surface
w~hout  water stops or subsequent chamber de~ompressjon.

A one-way check valve installed in a gas system to permit gas flow in one direction only. All hiving helmets must
have a non-retum valve at the gas supply inlet to prevent depressurization of the helmet and the resultant squeeze,
should the gas supply be lost.

That pressure above ambient~  at whi&h a breathing gas supply must be supplied to the helme~mask so that the
diver will have a su~~ient  supply of gas.

Special gleaning process for equipment to be used in oxygen s~s~erns  which removes all ~ammables.

The abil~ of a substance to come in contact with high pressure oxygen without ~gn~tjon.

A rnedj&a~  emergen&y resul~ng  in convulsions and unconsciousness if gone unchecked,  caused by breathing a high
partial pressure of o~gen under pressure.

That po~jon  of the total gas pressure exerted by a pa~icular  ~onstjtuent  of the breathing mi~ure.

Person
mw -rn Cham llMaster. B-e ~a~~~n= ~n~a~~a~iun  ~anaaer~

In relation to the ~~~arg~st~~ure~  includes the captain or an other person made responsible by the owner for
the vessel of ~~jl~,  its operations  and the safety@  heath  and we fare of those on board.Y

A depth measu~ng device consisting of an open-end hose fixed to the diver, with the su~a~e*end  connected  to a
gas sup I and pressure gauge ~usua~~y  marked in fsw).  Gauge measures pressure required to djs~harge  water to
depth offer.
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Pounds  per Square  Inch. An expression of pressure,  one atmosphere equals  14.7  psi.

PWQ
Pressure Vessel for Human  Occupancy  - See deck  decompression  chamber,

Rack Ooerator
See Life Support  Technician

Relief Valve
A pressure-relieving  device that prevents pressure  from rising  above  a preset  level.

Saturation Diving
Procedures  in accordance with which  a diver is continuously subjected  to an ambient pressure greater than
atmospheric pressure so that his body  tissues and blood become  saturated  with the inert element of the breathing
gas. Once  the diver’s body becomes  saturated,  he can remain  within  a specified  zone for an unlimited time without
incurring additional decompression obligation.

SCUBA
Acronym for Self Contained Breathing  Apparatus. Used to describe  apparatus  in which  the inspired air is delivered
by demand  regulator and exhaled into the surrounding  water (open-circuit) and  the air supply is carried on the diver’s
back.

A lack of equalization between  parts  of the body  or between  the body and  equipment.  Extreme cases  can  cause
severe injury  or death.

Standbv Diverls)
Another qualified diver at the dive location  and immediately  available  to go to the assistance ofthe diver in the water,

SDC lSubmersible  Decompression Chamber) - SCC !Submersible  Compression Chamber)
A pressurized bell in which  the divers can  be transferred to the underwater worksite and  return  to the surface  under
pressure.

. .
lied Dwng

A diving mode  in which  the diver receives his breathing  gas from a supply on the surface.

ent Tables
A depth,  time and  breathing gas profile  designed  to treat a diver for gas embolism or decompression sickness.

Ymbilical
A hose bundle  between  the dive location  and  the diver and bell that supplies a lifeline, breathing  gas,  communica-
tions,  power and heat  as appropriate to the diving mode  or conditions.

Unlimited Duration Excursion Tables
Two tables for use with saturation excursion diving which  limit upward  and downward  excursions, and  provide  a
zone  in which  the diver can  move  freely without regard  to the number  of excursions or their duration.

Valve
A device that starts,  stops  or regulates  the flow of fluids.

Volume Tank
A pressure vessel  connected  to the outlet of a gas supply  and  used as a gas reservoir.

Weiaht Belt
A belt worn  by a diver to achieve desired buoyancy.

Fourth Edition, 1992
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Guidelines for Treatment
of Decompression

Incidents

these Therapy Guidelines provide a compilation of the advances in the general “state of the
art” for the treatment  in the field of decompression incidents.  Created from practical experi-
ence with the assistance of noted hyperbaric medical expertise and field-proven, they assume
a medical perspective of “first,  do no harm”. These  Guidelines also represent a protocol favor-
ing precautionary  treatment  over insufficient treatment. It is the position of the ADC that no ta-
bles,  guidelines  or other treatment  suggestions should be relied upon without an independent
assessment  and a thorough understanding of the underlying treatment  principles. The Asso-
ciation of Diving Contractors accepts no responsibility whatsoever  for any incidents,  injuries or
damages  resutting from the use of any information or procedures contained within,

ADC Therapy Guidelines
Chanae /AdditionI. 1994
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Introduction

Preface
These Guidelines for on-site Treatment of Decompression Incidents are intended to provide immediate,
effective incident management procedures for the dive supervisor. They are not intended to supersede
higher medical advice or direction from your company authorities.

The ADC Treatment Guidelines employ only two classifications of symptoms:
0 Simple
0 Serious

It is important to realize that the treatment for a given condition will depend on when it occurs. The
Guidelines suggest procedures for three different situations:

l During a Dive
l After a Dive
l Deterioration During Treatment

Assumptions
These Guidelines are based on several fundamental physiological assumptions derived from consultation
with noted hyperbaric medical experts:

l Incidents that occur during a dive before complete decompression involve higher tissue gas
loading and therefore require more aggressive treatment.

l Treatment will be the same for embolism and serious decompression sickness.
0 Serious cases require more aggressive therapy.
l Incidents resulting from a mixed-gas dive require deeper treatment than those manifesting from

an air dive.
l Commercial diving’s routine

P
ractice  --

mixed-gas bottom mixes and on
surface decompression using Oxygen  with air or

er bottom times, requires more aggressive therapy (deeper
and longer treatment) than provided by traditional protocols.

These Guidelines also assume:
.

.

A chamber with adequate supplies of Oxygen and 50/50  Nitrox is available at the treatment
site.
On mixed- as diving o emtions a suitable and sufficient quantity of mixed gas is available so
that the fulPbenefit of creeper treatment on table 7A may be achieved.

General Treatment Principles
l Simple s mptoms, often painful in nature, may mask more subtle serious symptoms. If there is

any douEt treat as a serious case.
l A case can never be declared simple without a negative neurological examination.
l The earlier the treatment, the better the result.
l Inadequate treatment may lead to a recurrence.
l The patient must be accompanied by an air breathing tender deeper than 30 feet.

ADC Therapy Guidelines
Chanae (Addition\. 1994
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Diagnosis

~~~s~~ a D~~r~s~o~ In~dent as either Sauce or Se~o~. If in doubt, treat as serious. A si~Ie ~c~dent is
a single ~~~~~ suitor with a ~egatjve  n~~og~~1 equation before re pr~su~za~on. All other pr~en~t~ons
are classed serious. A single simple autos wi~out a Ned before ~~t~~t  beg~s must be classed  as serious.

The presence of any one of the fu~~u~ing
s~~~tu~s  will make an in~dant serious:

~n~uns~ju~sness~  Cun~~~s~uns~  wreathing
~j~~ujtjes ~C~ukes~; Shuck; ~ara~~sjs~  Loss

of Bowel  or ~~addar  Cun~u~~  ~na~j~j~  to manatee
A Tight Band of ~~du~jna~ ~~ird~e~ Pain;

~aa~ass in the ~~e~i~es~ ~~nu~a~ Fatigue;
Loss of deeding  or Sensation; Pins and needless

~u~~nass~ Cun~sjun~  ~ersuna~jt~  changes
Visual ~istu~an~es;  ~ru~~e~s its Balance,

Sta~un or Gait; Short Term begun Loss;
Speech ~i~~u~~es; Any Type of suture

Sensu~ or rental  ~~~air~ant

~~s~i~u~a~~~u~~~ea~ ~~~~~u~s
baaing Loss; Loss of Balance; Nausea; ~e~gu

~~j~~ness~;  ~innitus  ~~jnging  of the ears)
May be DCS - Deep Dives, Gas ~~anges~

~cursiun buck-uuts
or her Ear ~aru~rau~a  ~~uund  ~ndu~

~u~ture~ - Nut a Bend,
S~a~~u~  dives, ~a~~~ns on descent,

nut resu~ved  by re~~~ressiun t~ara~~
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I Gas Dive or I
Air Dive

Deeper Than
165 FSW

Shallower  Than

Treat as a
Bail Out

Compress to Depth of
Dive Plus 33 Ft. on Gas

(Max. 300 FSW)
or to 200 FSW on Air

Compress to
165 FSW on Air
Breathe 50/50
N202 on BIBS

1

Complete Relief
in 10 Minutes

: ” Page t-14
,

: .::..‘.‘. ” ..:. : :.. . . . . ..:’:
~~~,~~~)+~&&ns  During%face  Interval”

..T . .‘...: :.. : : :. . : Page  t - 6 fNe$t Page)::. . .

Gas Dive
I

-IAir Dive l-

Compress to 60 FSW
Oxygen on BIBS

Compress to 60 FSW
Oxygen on BIBS

ADC Therapy Guidelines
Chanoe IAdditionl. 1994
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Symptoms During Chamber Decompression

Compress to 60 FSW
Oxygen on BIBS

I

Complete Relief in 20 Minutes

Symptoms Remain

Compress to 100 FSW on Air
Breathe 50/50  N202  on BIBS

Complete Relief in 10 Minutes

ADC Therapy Guidelines
Phsnna Iddditinn\  199A

incident During a Dive
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Incident After a Dive

4

Gas Dive or
Air Dive

Deeper Than
465 FSW

Compress to
200 FSW on Air

or Depth of Relief
Plus 33 FSW on Gas

Compress to
165 FSW on Air
Breathe 60~60
N2U.2  on BIBS

Compress to 60 FSW

Symptoms Remain
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Deterioration During Treatment
Symptoms Worsening at Depth or On Ascent (Recurrence)

-I Compress to 60 FSW
Breathe Oxygen on BIBS

I

Complete Relief in 20 Minutes
I

Symptoms Remain

-i

Compress to 100 FSW on Air
Breathe 50150  N2@ on BIBS

I

I Complete Relief in 10 Minutes
I

Symptoms Remain

1
r Compress to 200 FSW on Air

or D.O.R. Plus 33 FSW on He02

ADC Therapy Guidelines
Phsnnn  Ifkdriitinn\  199A

Deterioration During Treatment
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U.S. Navy Treatment Table 6

Use Table 5 Fur:
As~~pt~~atj~  table ~~~pr#~ise  blessed  or sho~aned water stops, exceeded surface ~nte~a~
du~~g  a ~~xed~as dive.
treatment  of staple s~~pt~~ with c~~p~eta  relief Cohen 20 minutes  on ~~gen at 60 feet.
Descent Rate - 25 coin.
Ascent Rate - f ~~jn,  Do not ~~pensate  for slower ascent rates. compensate  for faster
rates by having the ascent.
Time at 60 feet begins on algae at 60 feet.
If ~~gen  breathing  must be ~nte~pted~  allow 15 minutes  a~erthe  realign has entj~~~ subsided
and ~su~e  schedule at point of ~nte~pt~~~,
Table 6 as used by the ADC ~~at~ent  ~u~de~jnes  can be lengthened  by a single e~ensi~n  at
66 feet or 2 e~ens~~ns~  one at 60 feet, and one at 30 feet. An e~ens~n  at 60 feet is 25 ~~nutes~
(20 minutes on ~~gen and 5 minutes  on ai& and an e~ens~~n  at 30 feet is 75 ~~nutas  (60
minutes an organ and I5 minutes  an air).
The tender breathes air at 60 feet*  and ~~gen for 30 canoes doing the ascent from 30 feet. tf
the tender has had a h~pe~ad~  exposure ~~hin the past 12 hours and/~r the table  is emender
the tender breathes ~~gen for the last 90 minutes  of the table (60 ~jnutes at 30 feet and 30
minutes du~ng  the final assents. If the tender has had more  than one h~pa~ad~  exposure Cohen
the past 12 hours, a~d~~r if Table 6 has been enters  from a 100 foot treatment Table ~~3~~~~
he b~athes organ du~ng  aft the ~~gen b~ath~ng  periods at 30 feet and dudng the ascent.

3oI SO I uxygen I
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Comex Treatment Table CX30Mod
Intermediate Treatment at 100 FSW using 50/50 Nz02

1. Use Table CX30r.w~  Fur:
Serious symptoms occurring during chamber decompression with complete relief within 10
minutes at 100 feet.
Hard to cure simple symptoms that do not respond after 20 minutes at 60 feet, but are relieved
within 10 minutes at 100 feet.

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

Serious recurrences during treatment occurring from 30 feet to surface, and any deterioration
occurring between 30 and 60 feet during treatment with complete relief within 10 minutes at 100
feet.

- as quick as possible, in 2 or 3 minutes
Ascent rate between 100 and 80 feet - 1.5 minutes per foot.

-
Time at 100 feet does not include the compression time.
Treatment Mix is SO/50 Nitrox. Heliox is nut to be used.
On arrival at 60 feet enter Table 6 to complete the treatment. ADC Guidelines will specify
whether one or two extensions will be used. Follow the instructions with Table 6 (Page t-10,
See #7) to avoid bending the tender.

I 100 I l 60 1 50/50  NzOz  1 1 :oo I

I 5 air 1:05
lOOto

25 50/50  NzOz I :30

I 80 1 5 I air I 1:35 I

I 80 t 25 1 50/50 NzO2 1 2:oo I

5 air 2:05
80 to 60

25 50150 N202 2:30

60 Begin Table 6
with 1 or 2 Extensions as Directed

* This periud may b broken hito 2&S dide cycles

ADC Therapy Guidelines
Chanae IAdditionl.  1994

Cumex Treatment Table CX3OMod



Comex Treatment Table cx30AMod
intermediate Treatment  at ~00 FSW using Air

1.

2.
3.
4.
5.

Use Table ~X3OA~~ :
in place of CX30~~~  when 6~~~~ N~rox  is unavailable.
In place of ~X30~~~  when o~gen  intolerance  is present.
Descent rate - as quick as possible,  in 2 or 3 minutes
As~nt  rate - ~ontinuuus  bleed using the rates shown below.
Time at 100 feet does not intrude the impression  time.
On arrival at 60 feet enter Table 6 to ~mp~ete the treatment. Use two e~ensions,  one at 60
feet and one at 30 feet. Follow  the inst~~ions with Table 6 (Page t-l 0, See #7) to avoid bending
the tender.

100 I 50 I air I:03

100 to 80 6 air 1:09

80 tu 70 so air 2:09

70 to 60 66 air 3:f5

so Begin Table 6
with 2 E~un~~un~

ii

::

::

i
‘.

::

L.

::

ADC T~e~~~ guidelines
Change ~Additiu~~~  t 994
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U.S. Navy Treatment Table 6AMod
Minimum Treatment for Serious Cases using 50/50 N202

1.

2.
3.

4.
5.

6

7.

Use Table §Ap,k,d For:
Treatment of non life-threatening serious cases resulting from an air dive shallower than 165
feet - any symptoms from bailout, serious symptoms during the surface interval, or serious
symptoms after the dive, where complete relief occurs within 10 minutes at 165 feet.
Descent Rate - as fast as possible
Ascent Rate - 1 ft/min. Do not compensate for slower ascent rates. Compensate for faster
rates by halting the ascent.
Time at 165 feet - includes time from the surface.
If oxygen breathing must be interrupted, allow 15 minutes afterthe reaction has entirely subsided
and resume schedule at point of interruption.
Table 6AMod as used by the ADC Treatment Guidelines can be lengthened by a single extension
at 60 feet or 2 extensions, one at 60 feet, and one at 30 feet. An extension at 60 feet is 25
minutes, (20 minutes on oxygen and 5 minutes on air), and an extension at 30 feet is 75 minutes
(60 minutes on oxygen and 15 minutes on air).
The tender breathes air at 60 feet, and oxygen for the last 60 minutes of the table (30 minutes
at 30 feet and 30 minutes during the final ascent from 30 feet). If the tender has had a hyperbaric
exposure within the past 12 hours and/or the table is extended, the tender breathes oxygen for
the last 90 minutes of the table (60 minutes at 30 feet and 30 minutes during the final ascent).
If the tender has had more than one hyperbaric exposure within the past 12 hours, he breathes
oxygen during all the oxygen breathing periods at 30 feet and during the ascent.--

‘. TOMDepth Time Breathing Elapsed(feet) . . . @inutW IWfxlia Time(hrs:min)
165 30 50/50 N202 0:30

165to60 4 50/50 N202 0:34

60 20 oxygen 0:54

60 5 air 0:59

60 20 oxygen 1:19

60 5 air 1:29

60 20 oxygen 1:44

60 5 air 1:49

60 to 30 30 oxygen 2:19

30 15 air 2~34

30 60 oxygen 3:34

30 15 air 3149

30 60 oxygen 4:49

30 to 0 30 oxygen 5:19

ADC Therapy Guidelines
Phznnnn IArlrlitinn\  4QOA

U.S. Navy Treatment Table 6Ahhd
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Ecosystems Treatment Table 7A

Use Table 7A For:
Life threatening s~~~to~s,  fallout,  or serious s~~~to~ o~~u~ng dud~g  the surface ~nte~a~
or atler a gas or deep air dive. Any s~~~to~s  o~~u~ng dudng  in-eater de~o~~r~ssjon,
S~~~to~s  not retread  Nathan  f 0 minutes  at ~res~~~ad  treatment depths.  S~~~to~s  ~o~an~ng
at depth or on ascent or other s~uat~ons  where emended  de~o~~rassjon  is ne~ssa~,
Descent Rate - as fast as ~at~ant  can tolerate  but no less than 25 feet per minute,
As~nt - a~~o~~ng depth traat~ent schedule.
~~~~ensate For faster rates, halt the assent.
If ~~gen wreathing must be inte~~ted  allow 30 minutes  after raa~t~on  has entirely subsided
and resume  schedule  at point of ~nte~~tion.
~fresjdua~  s~~~to~s  exist a~ersu~acjng,  use of Table 5 on subsequent days can be ~onsjdered.
Seek higher ~ed~~a~ advice through your &o~~an~  autho~~~as,
Air Treatment:
Re aggress  to 200 feet on air. Stay at 200 feet for 30 minutes  then ascend to 165 feet in 4
minute  and forgot  the table to the su~a~e,
Gas Tr~at~~nt~
Re ~~~Fress  to treatment depth  as djre~ed  by these gu~d~~~nes. Stay at this depth for 30
~jnutes~  then ascend to 165 feet at 15 feet per hour (4 minutes  per Foote  and forgot table to the
su~a~e.

E~U~~st~~s Trea~ent Table 7A ADC Therapy  ~~jde~jnes
Chanoe  ~Addjtjon~,  1994
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Treatment Table 7A
- Total time from 165 feet to surface = 36 hours.
- Total time from max. treatment depth (300 feet) to air switch at 165 feet = 9.5 hours.

Note A:
Patient breathes SO/50 N202  for 5 cycles of 30 minutes N202 and 30 minutes air. If Nitrox is not
available, patient breathes Air.
Note B:
Patient breathes Oxygen for 5 cycles of 30 minutes on Oxygen and 30 minutes Air.
Note C:
Patient and tender breathe Oxygen for 5 cycles of 30 minutes Oxygen and 30 minutes air.
Note D:
Patient breathes Oxygen for 4 cycles of 30 minutes Oxygen and 30 minutes Air.

Mixed-Gas Therapy
Field experience has shown Table 7A to be extremely successful in the treatment of the most
difficult cases, when used initially and quickly. Time is of the essence. No other treatment
table gives the on-site supervisor the practical, deep, mixed-gas therapy option necessary to
resolve cases involving high tissue gas loading present during incidents occurring from bail-out
ordeep  mixed-gas dives. Table 7A is practical because deep treatment can be achieved without
the necessity of a saturation equipped chamber.

Control of Chamber Atmosphere
For a worst-case situation, charnbcr environment must be controlled for 9.5 hours.
capacit

i+
is not available, COz build-up can be controlled by use of overboard du

4

‘fBsEbbing

and/or ung powered scrubbers, and limited chamber flushmg with dive gas. COz evels are
normally kept below 0.5% surface equivalent (0.005 ATA ppCOz),  but can be allowed to
tern
per I!

orarily climb to 3.0% in an emergency situation. Carbon Dioxide  levels will rise 1.0%
our without scrubbers with two divers at rest in a standard chamber.

Ox ‘gen partial pressure should be maintained as close to 0.5 ATA as possible with the gasses
and equipment available until the shift to air is started at 165 feet during ascent. Initial pp@
after blowdown must not esceed a maximum of 1.3 ATA.
Compression gas may be either pure helium or a helium/oxygen mixture. During co ression

atient and tender must breathe a helium/oxygen mixture b
Rask breathing must continue at final  treatment depth untir

mask appropriate for the“%epth.
chamber atmosphere is anal

and the partial pressure of oxygen is stabilized. Thus stabilization can be accomplished fY
zed
y

flushin
i

or the addition of oxygen as necessary. Occupants can then breathe chamber
atmosp ere.
If an incident occurs durin
chamber is likely to have P

a dive that requires the administration of Table 7A,  the deck
e inner lock blown down so as to equalize at 50 feet. Compression

will then be by gas over air. The percentage of the blowdown  gas will limit the maximum
treatment depth if it is too “rich” It is recommended that sufficient uantities  of 8% heliox and
50/50  r&ox accompany every chamber on a mixed-gas dive. The fo lowing table lists cut-offP
depths with various blow-down mixes over either one atmosphere of air (chamber on the
surface), of over 50 feet of air.16% 14% 32% 103-i’ 6%

Surface 224’ 257’ 300’ 30650 FSW 159’ 181’ 254’ 300’ 300’

ADC Therapy Guidelines
Chanae (Addition), 1994

ECOSystems  Treatment Table 7A
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UPS. Navy Treatment Table 5

1. Use Table 5 For:
Asympt~mati~ table ~mprom~se  amassed or sho~ened water stops or ex~eded surface
~nte~al~  du~ng  an air dive.
The ADC Treatment Guidelines consider Table 5 a prophyla~tj~  de&ompressi~n  for table
compromise  of an air dive w~hout  symptoms~  Table 5 is not used to treat actual cases of DCS.
Descent Rate - 25 ~rn~n.
As~nt  Rate - 1 ~rn~n,  Do not ~mpensate  for slower ascent rates. Compensate  for faster
rates by having the ascent.
Time at SO feet begins on arrival at 60 feet,
If ~~gen  b~ath~ng  must be ~nte~upted~  allow 15 minutes a~erthe  rea~~on  has antsily subsided
and resume schedule  at point of ~nte~ption~
If o~gen b~ath~ng  must be untempted,  switch to Table 6 upon arrival at the 30 foot stop.
The tender breathes air at 60 feet, and o~gen for 30 minutes  du~ng  the ascent from 30 feet to
the surface. If the tender has had a hype~a~~  exposure w~hin  the past 12 hours, he breathes
o~gen  for the last SO mjnutes  of the table (30 minutes  at 30 feet and 30 minutes du~ng  the final
assents. if the tender has had more than one hyperbadc exposu~ w~h~n the past 12 hours he
breathes o~gen  dudng  all the o~gen breathing pe~ods  at 30 feet and du~ng  the ascent.

66 1 20 oxygen 0:20

66 1 5 air I 0:25

66 to 30 30

30 5

36 20

36 5

39to9 30

air I 1:20

oxygen

air I 1:45

oxygen I 2:15

U.S. Navy Treatment  Table 5 ADC Tharap~  G~jde~j~es
Change ~Addjtio~~~  1994
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1910.430
1910.431
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PART 1910-OCCUPATIONAL  SAFETY
AND HEALTH STANDARDS

Subpart T-Commercial Diving Operations
GENERAL

Scope and application.
Detinitionc.

PERSONNEL REQUIREMENTS

Personnel qunlificarionc.
Medical requirement?.

OPERATIONS PROCEDURES

Safe practices manual.
General operations procedures.
Diver’s log.
Specific operations procedures.
Maximum allowable oxygen and nitrogen limits
Decompression table awvment.
Hand-held power took.
Welding and burning.
ExploGves.
Fire. emergency and ewcuafion  procedures.

DIVING EQUIPMENT AND SYSTEMS
Equipment.
Helmerc  and mask.
Dry suit7 (variable volume).
Breathing gar hoses.
Air comprestors and systems for resphble air.
Preswre vessels for human occupancy (PVHO).
Depth gauges.
Compresed  gay equipment.
Equipment log.

RECORD KEEPING REQUIREMENTS
Recording and reporting.
Availability of record<.

AUTHORITY: Sec. 6.8.84 Srat.  1593.1596, 1599 (29 U.S.C. 655.
657); Secrerq  of Labor’s  Order 8-76 (41 FR 25059); 29 CFR Part
191 I: sec. 41.44 Star. 1444 (33 U.S.C. 941): sec. 107.  83 Stat. 96 (40
U.S.C. 333).

Appendix A--Recommended Britkh Medical Research Council
Decomprersion Sicker?  Regicfry Techniques.  Skeletal Radiological
Inve~tigarion  for Diver<

Subpart T-Commercial Diving Operations

AUTHORITY: Sets.  4,6,8, Occupational Safety
and Health Act of 1970 (29 U.S.C. 653,655,
657); Sec. 107, Contract Work Hours and S afety
Standards Act (Construction Safety Act) (40
U.S.C. 333); Sec. 41, Longshoremen’s and Harbor
Workers’ Compensation Act (33 U.S. C. 941);
Secretary of Labor’s Order N. 8-76 (41 FR 25059)
or 9-83 (48 FR 35736),  as applicable; 29 CFR
Part 1911.
Source: 42 FR 37668, July 22, 1977, unless other-
wise noted.

GENERAL

Ej 1910.401 Scope and application. g 1910.401
(a) Scope !%XOPEAND

(1) This subpart (standard) applies to every APPLICATION.
place  of employment within the water of the
United States, or within any State, the District of
Columbia, the Commonwealth of Puerto Rico,
the Virgin Islands, American Samoa, Guam, the
Trust Territory of the Pacific Islands. Wake
Island, Johnston Island, the Canal Zone, or with
in the Outer Continental Shelf lands as defined
in the Outer Continental Shelf Lands Act (67
Stat. 462 43 U.S.C. 133 l), where diving and
related support operations are performed.
(2) This standard applies to diving and related
support operations conducted in connection with
all types of work and employments, including
general industry, industry, construction, ship
repairing, shipbuilding, shipbreaking and long
shoring. However, this standard does not apply
to any diving operation:

(i) Performed solely for instructional pur-
poses, using open-circuit, compressed-air
SCUBA and conducted within the node
compression limits;

(ii) Performed solely for search rescue, or
related public safety purposes by or under
the control of a governmental agency; or

(iii) Governed by 45 CFR Part 46 (Protection of
Human Subjects, U.S. Dcpartmcnt of
Health, Education, and Welfare) or equiva-
lent rules or regulations established by
another federal agency, which regulate
research, development, or related purposes
involving human subjects.

(iv) Defined as scientific diving and which is
under the direction and control of a diving
program containing at least the following
elements:
(A) Diving safety manual which includes
at a minimum: Procedures covering all div-
ing operations specific to the program;
procedures for cmcrgency care, including
recompression and evacuation; and criteria
for diver training and certification.
(B) Diving control (safety) board, with
the majority of its members being active



divers, which shall at a minimum have the
authority to: Approve and monitor diving
projects; review and revise the diving safe-
ty manual: assure compliance with the
manual: certify the depths to which a diver
has been trained; take disciplinary action
for unsafe practices; and, assure adherence
to the buddy system (a diver is accompa-
nied by and is in continuous contact with
another diver in the water) for SCUBA
diving.

(b) Application in emergencies. An employer may
deviate from the requirements of this standard to
the extent necessary to prevent or minimize a sit-
uation which is likely to cause death, serious
physical harm, or major environmental damage,
provided that the employer:

(1) Notifies the Area Director, Occupational
Safety and Health Administration within 48
hours of the onset of the emergency situation
indicating the nature of the emergency and
extent of the deviation from the prescribed regu-
lations; and
(2) Upon request from the Area Director, submit
such information in writing.

(c) Employer obligation. The employer shall be
responsible for compliance with:

(1) All provisions of this standard of general
applicability; and
(2) All requirements pertaining to specific div-
ing modes to the extent diving operations in
such modes are conducted.

[42 FR 37668, July 22, 1977, as amended at 47
FR 53365, Nov. 26,1982]

Ij 1910.402 5 1910.402 Definitions.
DEFISITIOSS As used in this standard, the listed terms are

defined as follows:
“Acfm”: Actual cubic feet per minute.
“ASME  Code or equivalent”: ASME (American
Society of Mechanical Engineers) Boiler and
Pressure Vessel Code, Section VIII, or an equiva-
lent code which the employer can demonstrate to
be equally effective.
“ATA”:  Atmosphere absolute.
“Bell”: An enclosed compartment, pressurized
(closed bell) or unpressurized (open bell), which
allows the diver to be transported to and from the
underwater work area and which may be used as a
temporary refuge during diving operations.

29 CFR Ch. XVII (OSHA Regs,)

“Bottom time”: The total elapsed time measured
in minutes from the time when the diver leaves
the surface in descent to the time that the diver
begins ascent.
“Bursting pressure”: The pressure at which a pres-
sure containment device would fail structurally.
“Cylinder”: A pressure vessel for the storage of
gases.
“Decompression chamber”: A pressure vessel for
human occupancy such as a surface decompres-
sion chamber, closed bell, or deep diving system
used to decompress divers and to treat decom-
pression sickness.
“Decompression sickness”: A condition with a
variety of symptoms which many result from gas
or bubbles in the tissues of divers after pressure
reduction.
“Decompression table”: A profile or set of pro-
files of depth-time relationships for ascent rates
and breathing mixtures to be followed after a spe-
cific depth-time exposure or exposures.
“Dive location”: A surface or vessel from which a
diving operation is conducted.
“Dive-location reserve breathing gas”: A supply
system of air or mixed-gas (as appropriate) at the
dive location which is independent of the primary
supply system and sufficient to support divers
during the planned decompression.
“Dive team”: Divers and support employees
involved in a diving operation, including the des-
ignated person-in-charge.
“Diver”: An employee working in water using
underwater apparatus which supplies compressed
breathing gas at the ambient pressure.
“Diver-carried reserve breathing gas”: A diver-
carried supply of air or mixed gas (as appropriate)
sufficient under standard operating conditions to
allow the diver to reach the surface, or another
source of breathing gas, or to be reached by a
standby diver.
“Diving mode”: A type of diving requiring specif-
ic equipment, procedures and techniques
(SCUBA, surface-supplied air, or mixed gas).
“Fsw”: Feet of seawater (or equivalent static pres-
sure head).
“Heavy gear”: Diver-worn deep-sea dress includ-
ing helmet, breastplate, dry suit, and weighted
shoes.
“Hyperbaric  conditions”: Pressure conditions in
excess of surface pressure.
“Inwater stage”: A suspended underwater plat-



OSHA

form which supports a diver in the water.
‘Iiveboating”:  The practice of supporting a sur-
faced-supplied air or mixed gas diver from a ves-
sel which is underway.
“Mixed-gas diving”: A diving mode in which the
diver is supplied in the water with a breathing gas
other than air.
“No-decompression limits”: The depth-time limits
of the “no-decompression limits and repetitive
dive group designation table for no-decompres-
sion air dives”, U.S. Navy Diving Manual or
equivalent limits which the employer can demon-
strate to be equally effective.
“Psi(g)“: Pounds per square inch (gauge).
“Scientific diving” means diving performed solely
as a necessary part of a scientific, research, or
educational activity by employees whose sole
purpose for diving is to perform scientific
research tasks. Scientific diving does not include
perfomling  any tasks usually associated with
commercial diving such as: Placing or removing
heavy objects underwater; inspection of pipelines
and similar objects; construction; demolition; cut-
ting or welding; or the use of explosives.
“SCUBA diving”: A diving mode independent of
surface supply in which the diver uses open cir-
cuit self-contained underwater breathing appara-
tUS.
“Standby diver”: A diver at the dive location
available to assist a diver in the water.
“Surface-supplied air diving”: A diving mode in
which the diver in the water is supplied from the
dive location with compressed air for breathing.
“Treatment table”: A depth-time and breathing
gas profile designed to treat decompression sick-
ness.
“Umbilical”: The composite hose bundle between
a dive location and a diver or bell, or between a
diver and a bell, which supplies the diver or bell
with breathing gas, communications, power, or
heat as appropriate to the diving mode or condi-
tions, and includes a safety line between the diver
and the dive location.
“Volume tank”: A pressure vessel connected to
the outlet of a compressor and used as an air
reservoir.
“Working pressure”: The maximum pressure to
which a pressure containment device may be
exposed under standard operating conditions.

[42 FR 37668, July 22, 1977, as amended at 47

FR 53365, Nov. 26,1982]

5 1910.410 Qualifications of dive team. 0 1910.410
(a) General. Qualifications

(1) Each dive team member shall have the expe- of dive team.
ricnce or training necessary to perform assigned
tasks in a safe and healthful manner.
(2) Each dive team member shall have experi-
ence or training in the following:

(i) The use of tools, equipment and systems
relevant to assigned tasks;

(ii) Techniques of the assigned diving mode;
and

(iii) Diving operations and emergency
procedures.

(3) All dive team members shall be trained in
cardiopulmonary resuscitation and first aid
(American Red Cross standard course or equiva-
lent).
(4) Dive team members who are exposed to or
control the exposure of others to hyperbaric con-
ditions shall be trained in diving-related physics
and physiology.

(b) Assignments.
(1) Each dive team member shall be assigned
tasks in accordance with the employee’s experi-
ence or training, except that limited additional
tasks may be assigned to an employee undergo-
ing training provided that these tasks are per-
fomrcd under the direct supervision of an expe-
rienced dive team member.
(2) The employer shall not require a dive team
member to be exposed to hyperbaric conditions
against the employee’s will, except when neces-
sary to complete decompression or treatment
procedures.
(3) The employer shall not permit a dive team
member to dive or be otherwise exposed to
hyperbaric conditions for the duration of any
temporary physical impairment or condition
which is known to the employer and is likely to
affect adversely the safety or health of a dive
team member.

(c) Designated person-in-charge.
(1) The employer or an employee designated by
the employer shall be at the dive location in
charge of all aspects of the diving operation
affecting the safety and health of dive team
members.



(2) The designated person-in-charge shall have
experience and training in the conduct of the
assigned diving operation.

GESERAL  OPERATIONS PROCEDURES

Q 1910.420
Safe
practices
manual.

15 1910.420 Safe practices manual.
(a) General. The employer shall develop and
maintain a safe practices manual which shall be
made available at the dive location to each dive
team member.
(b) Contents.

(1) The safe practices manual shall contain a
copy of this standard and the employer’s policies
for implementing the requirements of this stan-
dard
(2) For each diving mode engaged in, the safe
practices manual shall include:

(i) Safety procedures and checklists for diving
operations;

(ii) Assignments and responsibilities of the
dive team members;

(iii) Equipment procedures and checklists; and
(iv) Emergency procedures for fire, equipment

failure, adverse environmental conditions,
and medical illness and injury.

(The information collection requirements con-
tained in paragraph (b) were approved by the
Office of Management and Budget under control
number 1218-0069) [42 FR 37668, July 22,1977,
as amended at 49 FR 18295, Apr. 30,1984]

Q 1910.421 5 1910.421 Pre-dive procedures.
Pre-dive (a) General. The employer shall comply with the
procedures. following requirements prior to each diving oper-

ation, unless otherwise specified.
(b) Emergency aid. A list shall be kept at the dive
location of the telephone or call numbers of the
following:

(1) An operational decompression chamber (if
not at the dive location);
(2) Accessible hospitals;
(3) Available physicians;
(4) Available means of transportation; and
(5) The nearest U.S. Coast Guard Rescue
Coordination Center.

(c) First aid supplies.
(1) A first aid kit appropriate for the diving
operation and approved by a physician shall be
available at the dive location.

29 CFR Ch. XVII (OSHA Regs,)

(2) When used in a decompression chamber or
bell, the first aid kit shall be suitable for use
under hyperbaric conditions.
(3) In addition to any other first aid supplies, and
American Red Cross standard first aid handbook
or equivalent, and a bag-type manual resuscita-
tor with transparent mask and tubing shall be
available at the dive location.

(d) Planning and assessment. Planning of a diving
operation shall include an assessment of the safe-
ty and health aspects of the following:

(1) Diving mode;
(2) Surface and underwater conditions and haz-
ards;
(3) Breathing gas supply (including reserves);
(4) Thermal protection;
(5) Diving equipment and systems;
(6) Dive team assignments and physical fitness
of dive team members (including any impair-
ment known to the employer);
(7) Repetitive dive designation or residual inert
gas status of dive team members;
(8) Decompression and treatment procedures
(including altitude corrections); and
(9) Emergency procedures.

(e) Hazardous activities. To minimize hazards to
the dive team, diving operations shall be coordi-
nated with other activities in the vicinity which
arc likely to interfere with the diving operation.
(f) Employee briefing.

(1) Dive team members shall be briefed on:
(i) the tasks to be undertaken;

(ii) Safety procedures for the diving mode;
(iii) Any unusual hazards or environmental

conditions likely to affect the safety of the
diving operation; and

(iv) Any modifications to operating procedures
necessitated by the specific diving opera-
tion.

(2) Prior to making individual dive team mem-
ber assignments, the employer shall inquire into
the dive team member’s current state of physical
fitness, and indicate to the dive team member
the procedure for reporting physical problems or
adverse physiological effects during and after
the dive.

(g) Equipment inspection. The breathing gas sup-
ply system including reserve breathing gas sup-
plies, masks, helmets, thermal protection, and bell
handling mechanism (when appropriate) shall be
inspected prior to each dive.
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(h) Warning signal. When diving from surfaces
other than vessels in areas capable of supporting
marine traffic, a rigid replica of the international
code flag “A” at least one meter in height shall be
displayed at the dive location in a manner which
allows all-round visibility, and shall be illuminat-
ed during night diving operation.
(approved by the Office of Management and
Budget under control number 1218-0069)

[42 FR 37668, July 22,1977,  as amended at 47
FR 14706, Apr. 6,1982]

5 1910.422 Q 1910.422 Procedures during dive.
Procedures (a) General. The employer shall comply with the
during dive. following requirements which are applicable to

each diving operation unless otherwise specified.
(b) Water entry and exit.

(1) A means capable of supporting the diver
shall be provided for entering and exiting the
water.
(2) The means provided for exiting the water
shall extend below the water surface.
(3) A means shall be provided to assist an
injured diver from the water in into a bell.

(c) Communications.
(1) An operational two-way voice communica-
tion system shall be used between:

(i) Each surface-supplied air or mixed-gas
diver and a dive team member at the dive
location or bell (when provided or
required); and

(ii) The bell and the dive location.
(2) An operational two-way communication sys-
tem shall be available at the dive location to
obtain emergency assistance.

(d) Decompression tables. Decompression, repeti-
tive, and no-decompression tables (as appropri-
ate) shall be at the dive location.
(e) Dive profiles. A depth-time profile, including
when appropriate any breathing gas changes, shall
be maintained for each diver during the dive
including decompression.
(0 Hand-held power tools and equipment.

(1) Hand-held electrical tools and equipment
shall be de-energized before being placed into or
retrieved from the water.
(2) Hand-held power tools shall not be supplied
with power from the dive location until request-
ed by the diver.

(g) Welding and burning.

(1) A current supply switch to intermpt the cur-
rent flow to the welding or burning electrode
shall be:

(i) Tended by a dive team member in voice
communication with the diver performing
the welding or burning; and

(ii) Kept in the open position except when the
diver is welding or burning.

(2) The welding machine frame shall be grounded.
(3) Welding and burning cables, electrode hold-
ers, and connections shall be capable of carrying
the maximum current required by the work, and
shall be properly insulated.
(4) Insulated gloves shall be provided to divers
performing welding and burning operations.
(5) Prior to welding or burning on closed com-
partments, structures or pipes, which contain a
flammable vapor or in which a flammable vapor
may be generated by the work, they shall be
vented, flooded, or purged with a mixture of
gases which will not support combustion.

(h) Explosives.
(1) Employers shall transport, store, and use
explosives in accordance with this section and
the applicable provisions of 0 19 10.109 and
5 1926.912 of Title 29 of the Code of Federal
Regulations.
(2) Electrical continuity of explosive circuits
shall not be tested until the diver is out of the
water.
(3) Explosives shall not be detonated while the
diver is in the water.

(i) Termination of dive. The working interval of a
dive shall be terminated when:

(1) A diver requests termination;
(2) A diver fails to respond correctly to commu-
nications or signals from a dive team member;
(3) Communications are lost and can not be
quickly re-established between the dive location,
and between the designated person-in-charge
and the person controlling the vessel in liveboat-
ing operations; or
(4) A diver begins to use diver-carried reserve
breathing gas or the dive-location reserve
breathing gas.

0 1910.423 Post-dive procedures. 3 1910.423
(a) General. The employer shall comply with the Post-dive
following requirements which are applicable after procedures,
each diving operation, unless otherwise specified.
(b) Precautions.



(1) After the completion of any dive, the
employer shall:

(i) Check the physical condition of the diver;
(ii) Instruct the diver to report any physical

problems or adverse physiological effects
including symptoms of decompression sick-
ness;

(iii) Advise the diver of the location of a
decompression chamber which is ready for
use; and

(iv) Alert the diver to the potential hazards of
flying after diving.

(2) For any dive outside the no-decompression
limits, deeper than breathing fsw or using mixed
gas as a breathing mixture, the employer shall
instruct the diver to remain awake and in the
vicinity of the decompression chamber which is
at the dive location for at least one hour after the
dive (including decompression or treatment as
appropriate).

(c) Recompression capability.
(1) A decompression chamber capable of recom-
pressing the diver at the surface to a minimum
of 165 fsw (6 ATA)  shall be available at the dive
location for:

(i) Surface-supplied air diving to depths decp-
er than 100 fsw and shallower than 220 fsw;

(ii) Mixed gas diving shallower than 300 fsw;
or

(iii) Diving outside the no-decompression lim-
its shallower than 300 fsw.

(2) A decompressing chamber capable of recom-
pressing the diver at the surface to the maximum
depth of the dive shall be available at the dive
location for dives deeper than 300 fsw.
(3) The decompression chamber shall be:

(i) Dual-lock;
(ii) Multiplace; and

(iii) Located within 5 minutes of the dive loca-
tion.

(4) The decompression chamber shall be
equipped with:

(i) A pressure gauge for each pressurized com-
partment designed for human occupancy;

(ii) A built-in-breathing-system with a mini-
mum of one mask per occupant;

(iii) A two-way voice communication system
between occupants and a dive team member
at the dive location;

(iv) A viewport: and
(v) Illumination capability to light the interior.
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(5) Treatment tables, treatment gas appropriate
to the diving mode, and sufficient gas to conduct
treatment shall be available at the dive location.
(6) A dive team member shall be available at the
dive location during and for at least one hour
after the dive to operate the decompression
chamber (when required or provided).

(d) Record of dive.
(1) The following information shall be recorded
and maintained for each diving operation:

(i) Names of the dive team members including
the designated person-in-charge;

(ii) Date, time, location;
(iii) Diving modes used;
(iv) General nature of work performed;
(v) Approximate underwater and surface con-

ditions (visibility, water temperature and
current);

(vi) Maximum depth and bottom time for each
diver.

(2) For each dive outside the no-decompression
limits, deeper than 100 fsw or using mixed gas,
the following additional information shall be
recorded and maintained:

(i) Depth-time and breathing gas profiles;
(ii) Decompression table designation (includ-

ing modification); and
(iii) Elapsed time since last pressure exposure

if less than 24 hours or repetitive dive des-
ignation for each diver.

(3) For each dive in which decompression sick-
ness is suspected or symptoms are evident, the
following additional information shall be record-
ed and maintained:

(i) Description of decompression sickness
symptoms (including depth and time of
onset); and

(ii) Description and results of treatment.
(e) Decompression procedure assessment. The
employer shall:

(1) Investigate and evaluate each incident of
decompression sickness based on the recorded
information, consideration of the past perfor-
mance of decompression table used, and individ-
ual susceptibility;
(2) Take appropriate corrective action to reduce
the probability of recurrence of decompression
sickness; and
(3) Prepare a written evaluation of the decom-
pression procedure assessment, including any
corrective action taken, within 45 days of the
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incident of decompression sickness.

(The information collection requirements con-
tained in paragraphs (d) and (e) were approved by
the Office of Management and Budget under con-
trol number 1218.0069)  [42 FR 37668, July 22,
1977, as amended at 49 FR 18295, Apr. 30,1984]

SPECIFIC OPERATIOSS  PROCEDURES

3 1910.424 SCUBA diving.
(a) General. Employers engaged in SCUBA div-
ing shall comply with the following requirements,
unless otherwise specified.
(b) Limits. SCUBA diving shall not be conduced:

(1) At depths deeper than 130 fsw;
(2) At depths deeper than 100 fsw or outside the
no-decompression limits unless a decompression
chamber is ready for use:
(3) Against currents exceeding one (1) knot
unless line-tended: or
(4) In enclosed or physically confining spaces
unless line-tended.

(c) Procedures.
(1) A standby diver shall be available while a
diver is in the water.
(2) A diver shall be line-tendered from the sur-
face, or accompanied by another diver in the
water in continuous visual contact during the
diving operations.
(3) A diver shall be stationed at the underwater
point of entry when diving is conducted in
enclosed or physically confining spaces.
(4) A diver-carried reserve breathing gas supply
shall be provided for each diver consisting of:

(i) A manual reserve (J valve); or
(ii) An independent reserve cylinder with a

separate regulator or connected to the under
water breathing apparatus.

(5) The valve of the reserve breathing gas supply
shall bc in the closed position prior to the dive.

9 1910.425 Surface-supplied air diving.
(a) General. Employers engaged in surfacc-sup-
plied air diving shall comply with the following
requirements. unless othenvise specified.
(b) Limits.

(1) Surface-supplied air diving shall not bc con-
ducted at depths deeper than 190 fsw, except
that dives with bottom times of 30 minutes or
less may be conducted to depths of 220 fsw.

(2) A dccomprcssion chamber shall be ready for
use at the dive location for any dive outside the
no-decompression  limits or decpcr than 100 fsw.
(3) A bell shall be used for dives with an inwater
decompression time greater than 120 minutes,
except when heavy gear is worn or diving is
conducted in physically confining spaces.

(c) Procedures.
(1) Each diver shall be continuously tended
while in the water.
(2) A diver shall be stationed at the underwater
point of entry when diving is conducted in
enclosed or physically confining spaces.
(3) Each diving operation shall have a primary
breathing gas supply sufficient to support divers
for the duration of the planned dive including
decompression.
(4) For dives deeper than 100 fsw or outside the
no-decompression limits:

(i) A separate dive team member shall tend
each diver in the water;

(ii) A standby diver shall be available while a
diver is in the water;

(iii) A diver-carried reserve breathing gas sup-
ply shall be provided for each diver except
when heavy gear is worn; and

(iv) A dive-location reserve breathing gas sup-
ply shall be provided.

(5) For heavy-gear diving deeper than 100 fsw
or outside the no-decompression limits:

(i) An extra breathing gas hose capable of sup-
plying breathing gas to the diver in the
water shall be available to the standby
diver.

(ii) An inwatcr stage shall be provided to
divers in the water.

(6) Except when heavy gear is worn or where
physical space does not permit, a diver-carried
reserve breathing gas supply shall be provided
whenever the diver is prevented by the configu-
ration of the dive arca from ascending directly to
the surface.

3 1910.426 Mixed-gas diving
(a) General. Employers engaged in mixed-gas
diving shall comply with the following require-
mcnts, unless otherwise specified.
(b) Limits. Mixed-gas diving shall be conducted
only when:

(1) A decompression chamber is ready for use at
the dive location; and

# 1910.426
Mixed-gas
diving
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(i) A bell is used at depths greater than 220
fsw or when the dive involves inwater
decompression time of greater than 120
minutes, except when heavy gear is worn or
when diving in physically confining spaces;
or

(ii) A closed bell is used at depths greater than
300 fsw, except when diving is conducted
in physically confining spaces.

(c) Procedures.
(1) A separate dive team member shall tend each
diver in the water.
(2) A standby diver shall be available while a
diver is in the water.
(3) A diver shall be stationed at the underwater
point of entry when diving is conducted in
enclosed or physically confining spaces.
(4) Each diving operation shall have a primary
breathing gas supply sufficient to support divers
for the duration of the planned dive including
decompression.
(5) Each diving operation shall have a dive-loca-
tion reserve breathing gas supply.
(6) When heavy gear is worn:

(i) An extra breathing gas hose capable of sup-
plying breathing gas to the diver in the
water shall be available to the standby
diver; and

(ii) An inwater stage shall bc provided to
divers in the water.

(7) An inwater stage shall be provided for divers
without access to a bell for dives deeper than
100 fsw or outside the no-decompression limits.
(8) When a closed bell is used, one dive team
member shall be available and tend the diver in
the water.
(9) Except when heavy gear is worn or where
physical space does not permit, a diver-carried
reserve breathing gas supply shall be provided
for each diver:

(i) Diving deeper than 100 fsw or outside the
nodecompression limits; or

(ii) Prevented by the configuration of the dive
area from directly ascending to the surface.

9 1910.427 Liveboating
(a) General. Employers engaged in diving opcra-
tions involving liveboating shall comply with the
following requirements.
(b) Limits. Diving operations involving liveboat-
ing shall not be conducted:
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(1) With an inwater decompression time of
greater than 120 minutes;
(2) Using surface-supplied air at depths deeper
than 190 fsw, except that dives with bottom
times of 30 minutes or less may be conducted to
depths of 220 fsw;
(3) Using mixed gas at depths greater than 220
fsw;
(4) In rough seas which significantly impede
diver mobility or work function; or
(5) In other than daylight hours.

(c) Procedures.
(1) The propeller of the vessel shall be stopped
before the diver enters or exits the water.
(2) A device shall be used which minimizes the
possibility of entanglement of the diver’s hose in
the propeller of the vessel.
(3) Two-way voice communication between the
designated person-in-charge and the person con-
trolling the vessel shall be available while the
diver is in the water.
(4) A standby diver shall be available while a
diver is in the water.
(5) A diver-carried reserve breathing gas supply
shall be carried by each diver engaged in live-
boating operations.

EQUIPMENT PROCEDURES AND REQUIREMENTS

5 1910.430 Equipment. 0 1910.430
(a) General. Equipment.

(1) All employers shall comply with the follow-
ing requirements, unless otherwise specified.
(2) Each equipment modification, repair, test,
calibration or maintenance service shall be
recorded by means  of a tagging or logging sys-
tem, and include the date and nature of work
performed, and the name or initials of the person
performing the work.

(b) Air compressor system.
(1) Compressors used to supply air to the diver
shall be equipped with a volume tank with a
check valve on the inlet side, a pressure gauge, a
relief valve, and a drain valve.
(2) Air compressor intakes shall be located away
from areas containing exhaust or other contami-
nants.
(3) Respirable air supplied to a diver shall not
contain:

(i) A level of carbon monoxide (CO) greater
than 20 p/m;
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(ii) A level of carbon dioxide (C02) greater
than 1,000 p/m;

(iii) A level of oil mist greater than 5 mil-
ligrams per cubic meter; or

(iv) A noxious or pronounced odor.
(4) The output of air compressor systems shall
be tested for air purity every 6 months by means
of samples taken at the connection to the distrib-
ution system. except that non-oil lubricated
compressors need not be tested for oil mist.

(c) Breathing gas supply hoses.
(1) Breathing gas supply hoses shall:

(i) Have a working pressure of at least equal  to
the kvorking  pressure of the total breathing
gas system:

(ii) Have a rated bursting pressure at least
equal to 4 times the working pressure;

(iii) Be tested at least annually to 1.5 times
their working pressure; and

(iv) Have their open ends taped, capped or
plugged when not in use.

(2) Breathing gas supply hose connectors shall:
(i) Be made of corrosion-resistant materials;

(ii) Have a working pressure  at least equal to
the working pressure  of the host to which
they are attached; and

(iii) Be resistant to accidental disengagement.
(3) Umbilicals shall:

(i) Be marked in IO-ft. increments to 100 feet
beginning at the diver’s end, and in 50-ft.
increments thereafter;

(ii) Be made of kink-resistant materials; and
(iii) Have a working pressure greater than the

pressure equivalent to the maximum depth
of the dive (relative to the supply source)
plus 100 psi.

(d) Buoyancy control.
(1) Helmets or masks connected directly to the
dry suit or other buoyancy-changing equipment
shall be equipped with an exhaust valve.
(2) A dry suit or other buoyancy-changing
equipment not directly connected to the helmet
or mask shall be equipped with an exhaust
valve.
(3) When used for SCUBA diving, a buoyancy
compensator shall have an inflation source scpa-
rate from the breathing gas supply.
(4) An inflatable flotation device capable of
maintaining the diver at the surface in a face-up
position. having a manually activated inflation
source independent of the breathing supply, and

oral inflation device, and an exhaust valve shall
be used for SCUBA diving.

(e) Compressed gas cylinders. Compressed gas
cylinders shall:

(1) Be designed, constructed and maintained in
accordance with the applicable provisions of 29
CFR 1910.101 and 1910.169 through 1910.171.
(2) Be stored  in a ventilated area and protected
from excessive heat;
(3) Be secured from falling; and
(4) Have shut-off valves recessed in the cylinder

or protected by a cap, except when in use or man-
ifolded, or when used for SCUBA diving.
(f) Decompression chambers.

(1) Each decompression chamber manufactured
after the effective date of this standard, shall be
built and maintained in accordance with the
ASME Code or equivalent.
(2) Each decompression chamber manufactured
prior to the effective date of this standard shall
be maintained in conformity with the code
requirements to which it was built, or equiva-
lent.
(3) Each decompression chamber shall be
equipped with:

(i) Means to maintain the atmosphcrc below a
level of 25 percent oxygen by volume;

(ii) Mufflers on intake and exhaust lines,
which shall be regularly inspected and
maintained;

(iii) Suction guards on exhaust line openings;
and

(iv) A means for extinguishing fire, and shall
be maintained to minimize sources  of igni-
tion and combustible material.

(g) Gauges and timekeeping devices.
(1) Gauges indicating diver depth which can be
read at the dive location shall be used for all
dives except SCUBA.
(2) Each depth gauge shall be deadweight tested
or calibrated against a master reference gauge
every 6 months, and when there is a discrepancy
grcatcr than two percent (2 percent) of full scale
between any two equivalent gauges.
(3) A cylinder pressure gauge capable of being
monitored by the diver during the dive shall be
worn by each SCUBA diver.
(4) A timekeeping device shall be available at
each dive location.

(h) Masks and helmets.
(1) Surface-supplied air and mixed-gas masks



and helmets shall have:
(i) A non-return valve at the attachment point

between helmet or mask and hose which
shall close readily and positively; and

(ii) An exhaust valve.
(2) Surface-supplied air masks and helmets shall
have a minimum ventilation rate capability of
4.5 acfm at any depth at which they are operated
or the capability of maintaining the diver’s
inspired carbondioxide partial pressure below
0.02 ATA when the diver is producing carbon
dioxide at the rate of 1.6 standard liters per
minute.

(i) Oxygen safety.
(1) Equipment used with oxygen or mixtures
containing over forty percent (40%) by volume
oxygen shall be designed for oxygen service.
(2) Components (except umbilicals) exposed to
oxygen or mixtures containing over forty per-
cent (40%) by volume oxygen shall be cleaned
of flammable materials before use.
(3) Oxygen systems over 125 psig and corn -
pressed air systems over 500 psig shall have
slow-opening shut-off valves.

(j) Weights and harnesses.
(1) Except when heavy gear is worn, divers shall
be equipped with a weight belt or assembly
capable of quick release.
(2) Except when heavy gear is worn or in
SCUBA diving, each diver shall wear a safety
harness with:

(i) A positive buckling device;
(ii) An attachment point for the umbilical to

prevent strain on the mask or helmet; and
(iii) A lifting point to distribute the pull force

of the line over the diver’s body.

(The information collection requirements con-
tained in paragraph (a)(2) were approved by the
Office of Management and Budget under control
number 1218-0069) 139  FR 23502, June 27,1974
as amended at 49 FR 18295, Apr. 30,1984;  51
FR 33033, Sept. 18,1986]

RECORDKEEPIKC

p 1910.440 $ 1910.440 Recordkeeping requirements.
Record (a) [Reserved]
keeping (2) The employer shall record the occurrence of
require- any diving-related injury or illness which
men&. requires any dive team member to be hospital-
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ized for 24 hours or more, specifying the cir-
cumstances of the incident and the extent of any
injuries or illnesses.

(b) Availability of records.
(1) upon the request of the Assistant Secretary of
Labor for Occupational Safety and Health or the
Director, National Institute for Occupational
Safety and Health, Department of Health,
Education and Welfare of their designees, the
employer shall make available for inspection
and copying any record or document required by
this standard.
(2) Records and documents required by this
standard shall be provided upon request to
employees, designated representatives, and the
Assistant Secretary in accordance with 29 CFX
1910.20 (a)-(e) and (g)-(i). Safe practices manu-
als (8 1910.420),  depth-time profiles
(0 1910.422),  recordings of dives (8 1910.423),
decompression procedure assessment evalua-
tions (5 1910.423),  and records of hospitaliza-
tions (5 1910.440) shall be provided in the same
manner as employee exposure records or analy-
ses using exposure or medical records.
Equipment inspections and testing records
which pertain to employees (5 1910.430) shall
also bc provided upon request to employees and
their designated representatives.
(3) Records and documents required by this
standard shall be retained by the employer for
the following period:

(i) Dive team member medical records (physi-
cian’s reports) (0 1910.411)-5  years;

(ii) Safe practices manual (8 1910.420)-cur-
rent document only;

(iii) Depth-time profile (0 1910.422)-until
completion of the recording of dive, or until
completion of decompression procedure
assessment where there has been an inci-
dent of decompression sickness;

(iv) Recording of dive (5 1910.423)-l  year,
except 5 years where there has been inci-
dent of decompression sickness;

(v) Decompression procedure assessment eval-
uations (0 1910.423)-5  years;

(vi) Equipment inspections and testing records
(0 1910.430)-current  entry or tag, or until
equipment is withdrawn from service;

(vii) Records of hospitalizations (0 1910.440)-
5 years.

(4) After the expiration of the retention period of
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any record required to be kept for five (5) years,
the employer shall forward such records to the
National Institute for Occupational Safety and
Health, Department of Health and Human
Services. The employer shall also comply with
any additional requirements set forth at 29 CFR
1910.20(h).
(5) In the event the employer ceases to do busi-
ness:

(i) The successor employer shall receive and
retain all dive ad employee medical records
required by the standard; or

(ii) If there is no successor employer, dive and
employee medical records shall be forward-
ed to the National Institute for Occupational
Safety and Health, Department of Health,
Education, and Welfare.

(Approved by the Office of Management and
Budget under control number 1218-0058)
[42 FR 37668, July 22, 1977, as amended at 45
FR 3528 1, May 23,198O;  47 FR 14706, Apr. 6,
1982; 51 FR 34562, Sept. 29,1986]

A~PESDIX A-EXAMPLES OF CONDITIONS WHICH

MAY RESTRICT OR LIMIT EXPOSURE TO

HYPERBARIC COSDITIOWS

The following disorders may restrict or limit
occupational exposure to hyperbaric conditions
depending on severity, presence of residual
effects, response to therapy, number of occur-
rences, diving mode, or degree and duration of
isolation.
History of seizure disorder other than early febrile
convulsions.
Malignancies (active) unless treated and without
recurrence for 5 yrs.
Chronic inability to equalize sinus and/or middle
ear pressure.
Cystic or cavitary disease of the lungs.
Impaired organ function caused by alcohol or
drug use.
Conditions requiring continuous medication for
control (e.g. antihistamines, steroids, barbiturates,
mood altering drugs, or insulin).
Meniere’s disease.
Hemoglobinopathies.
Obstructive or restrictive lung disease.
Vestibular end organ destruction.
Pneumothorax.

Cardiac abnormalities (e.g., pathological heart
block, valvular disease, intraventricular conduc-
tion defects other than isolated right bundle
branch block, angina pectoris, arrhythmia, coro-
nary artery disease). Juxta-articular osteonecrosis.

APPENDIX B-GUIDELINES FOR SCIENTIFIC DIVING

This appendix contains guidelines that will be
used in conjunction with 5 1910.40l(a)(2)(iv)  to
determine those scientific diving programs which
are exempt from the requirements for commercial
diving. The guidelines are as follows:
1. The Diving Control Board consists of a majori-
ty of active scientific divers and has autonomous
and absolute authority over the scientific diving
program’s operations.
2. The purpose of the project using scientific div-
ing is the advancement of science; therefore,
information and data resulting from the project
are non-proprietary.
3. The tasks of a scientific diver are those of an
observer and data gatherer. Construction and trou-
ble-shooting tasks traditionally associated with
commercial diving are not included within scien-
tific diving.
4. Scientific divers, based on the nature of their
activities, must use scientific expertise in studying
the underwater environment and, therefore, are
scientists or scientist in training.

[50  FR 1050, Jan. 9,1985]



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEPARTMENTOF
TRANSPORTATION

Coast Guard

W

COMMERCIAL DIVING
OPERATIONS
General Provisions



Q 197.200 46 CFR Ch. 1 (lo-l-89 Edition)

SUBCHAPTER V-MARINE OCCUPATIONAL SAFETY AND
HEALTH STANDARDS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PART 197-GENERAL  PROVISIONS

Subpart A-[Reserved]

Subpart B-Commercial Diving Operations

GENERAL

Sec.
197.200 Purpose of subpart.
197.202 Applicability.
197.204 Definitions.
197.205 Availability of standards.
197.206 Substitutes for required equipment, materials,

apparatus, arrangements, procedures, or tests.
197.208 Designation of person-in-charge.
197.2 10 Designation of diving supervisor.

EQUIPMENT

197.300 Applicability.
197.3 10 Air compressor system.
197.3 12 Breathing supply hoses.
197.3 14 First aid and treatment equipment.
197.3 18 Gages and timekeeping devices.
197.320 Diving ladder and stage.
197.322 Surface-supplied helmets and masks.
197.324 Diver’s safety harness.
197.326 Oxygen safety.
197.328 PVHO-General.
197.330 PVHO-Closed bells.
197.332 PVHO-Decompression chambers.
197.334 Open diving bells.
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Subpart A - [Reserved]

Subpart B - Commercial Diving
Operations

GENERAL

Q 197.200 Purpose of subpart.

This subpart prescribes rules for the design, construc-
tion, and use of equipment, and inspection, operation,
and safety and health standards for commercial diving
operations taking place from vessels and facilities
under Coast Guard jurisdiction.
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(a> This subp~  applies to &o~~ercja~ diving opera-
tions taking place at any deepwa~er port or the safety
zone thereof as de~ued in 33 CFR 150, from any arti-
ficial island, ins~alla~jon,  or other device on the outer
Con~inenra~  Shelf and the wagers adjacent thereto as
defined in 33 CFR 147  or o~e~ise related to activi-
ties on the Outer  Continental Shelf; and from all ves-
sels required to have a desiccate of ins~~tjon issued
by the Coast Guard including mobile  offshore d~lljng
units reg~dIess of their geogra~hj~ ovation,  or from
any vessel &onne~ted with a deepwater port or wj~hin
the deepwater port safety zone, or from any vessel
engaged in a~tjvit~es  related to the Outer Couti~e~tal
Shelf; except that this sub~~ does not apply to any
diving o~ratjon-
(1) decoyed solely for clue scientific  research and
deve~op~eut  pu~oses by edu~atjona~  institutions;
(2) decoyed solely for research and development for
the advau&e~enr of diving equip~eut  and technology;

Ft)  decoyed solely for search and rescue or related
public safety pu~oses by or under the control  of a
gove~~en~al  agency.
(b) Diving o~eratjons  may deviate from the require-
~ent5 of this sub~~  to the extent ue~ess~ to pre-
vent or minimize  a sjrua~ion which is likely to cause
death, injury, or major envjron~enta~  damage. The
~i~u~stau~es  leadjug to the sj~uation,  the deviations
made, and the &o~e~~iv~  a&~ion taken, if approp~ate,
to reduce the possibility  of ~e~u~en~e  shall be record-
ed by the diving su~~jsor in the logbook as squired
by $ 1~7.4~~~~~~

As used in this sub~~:
•~~C~~ begs actual cubic feet per minute.
~‘~~~ Caged” jeans the B3 I. 1 A~eri~au rational
Stand~ds institute  “Code for Fressure  ~ipjng,  Power
wiping.”
‘BARGE CO&‘* jeans the American  S~iety  of
~e&h~i~al  Engineers “Boiler and Pressure Vessel
Code.”
,~A~~~ ~V~U-~~~  jeans the A~S~AS~E stand~d
“Safery Shaded for Pressure Vessels for Dugan
U~~u~an~y~~~
~~A~A’~  jeans a measure of pressure expressed in
terms of a~osphere  absolute ~jn~~udes  b~o~et~~
pressure’

=‘~~l~ jeans a &o~~~~ent either at ambient  pres-
sure (open bell) or pressu~zed (closed  bell) that
allows the diver to be transposed  to and from the
unde~ater work site, allows the diver access to the
su~ounding environ~enr,  and is capable  of being used
as a refuge during diving o~rations~
“~~~f~~  r~~~t* jeans the total elapsed time measured
in minutes  from the time the diver leaves the surface
in descent to the time to the next whole minute that
the diver begins ascent.
“~re~t~i~g g~s/~~e~t~~~g  ~iKt~~e” adds  Lhe  mixed-
gas, oxygen~  or air as a~~ro~~ate supplied to ?he diver
for breathing.
~~~~r~ti~g  pressure” jeans the pressure at whj~h a
pressure contingent device would fall s~~~urally.
l ~C~~merci~l liver” jeans a diver engaged in under-
water work for hire ex~ludjng sport and re~~ational
diving and the jns~ction  hereof.
“C~~~er~i~l hiving u~er~ti~~~’  jeans all a~~ivj~jes  in
sup~o~  of a co~~er&ial diver.
‘LC~li~~e~”  jeans a pressure vessel for the storage of
gases under pressure.
•~~e~~~~ressi~~  &~~~~~~‘~  deans a pressure vessel
for hues occupancy such as a surface decompression
chaser, closed bell, or deep diving system espe&ia~~y
equip~d  to reco~press~  de&o~press,  and treat divers.
“~eco~~~e~~i~~  ~~~~~e~st~  jeans a ~ondj~jon  caused
by the fo~ation  of gas or gas bubbles in the blood or
body tissue as a result of pressure reductions
‘~~e~~~t~ressio~  t~~~e~’  deans a profile or set of pro-
files of ascent rates and breathing  ~ix~res designed
to reduce the pressure on a diver safely to a~os~he~~
pressure after the diver has been exposed to a specific
depth and bottom  time.
•~~e~r~ begs the ~~i~u~ ~r~ssu~  exp~ssed  in
feet of seawater  a~ajned  by a diver and is used to
express the depth of a dive.
“~~~~ l~~~tio~”  jeans that ~o~jon  of a vessel or facil-
ity from which a djving ovation  is conducted.
~~~~ve  ream” jeans the divers and diver suppo~  per-
sonnel jnvolved in a diving operation, jn&ludjng  the
diving su~~isor.
l ‘~i~e~”  jeans a person working sneak the su~a~e,
exposed to hy~rba~~  ~ondi~jons,  and using unde~a-
ter breathjng  app~atus.
‘driver-&a~rie~  reserve ~re~t~~~g  gas” jeans a sugary
of air or ~jxed-gas,  as approp~ate~  carried by the
diver in addjtjon  to the pride or seconds b~a~hjng
gas supplied to the diver.
“~~v~~g  i~st~ll~tiu~”  jeans all of the equipment  used
in suede of a co~~ercia1  diving o~ratjon.
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Q 197.205

“Diving mode” means a type of diving requiring
SCUBA, surface-supplied air, or surface-supplied
mixed-gas equipment, with related procedures and
techniques.
“Diving stage” means a suspended platform construct-
ed to carry one or more divers and used for putting
divers into the water and bringing them to the surface
when in-water decompression or a heavy-weight div-
ing outfit is used.
“Diving supervisor” means the person having com-
plete responsibility for the safety of a commercial div-
ing operation including the responsibility for the safe-
ty and health of all diving personnel in accordance
with this subpart.
“Facility” means a deepwater port, or an artificial
island, installation, or other device on the Outer
Continental Shelf subject to Coast Guard jurisdiction.
“Fsrv” means feet of seawater (or equivalent static
pressure head).
“Gas embolism” means a condition caused by expand-
ing gasses, which have been taken into and retained in
the lungs while breathing under pressure, being forced
into the blood-stream or other tissues during ascent or
decompression.
“Heavy-n-eight diving outjit” means diver-worn sur-
face-supplied deep-sea dress.
“Hyperbaric conditions” means pressure conditions in
excess of surface atmospheric pressure.
“injurious corrosion” means an advanced state of cor-
rosion which may impair the structural integrity or
safe operation of the equipment.
“Liveboating” means the support of a surfaced-sup-
plied diver from a vessel underway.
“Maximum rryorking  pressure” means the maximum
pressure to which a pressure containment device can
be exposed under operating conditions (usually the
pressure setting of the pressure relief device).
“No-decompression limits” means the air depth and
bottom time limits of appendix A.
“Pressure vessel” means a container capable of with-
standing an internal maximum working pressure over
15 psig.
“Psi(g)” means pounds per square inch (gage).
“P VHO”  means pressure vessel for human occupancy
but does not include pressure vessels for human occu-
pancy that may be subjected to external pressures in
excess of I5 psig but can only be subjected to maxi-
mum internal pressures of I5 psig or less (i.e., sub-
mersibles, or one atmosphere observation bells).
“Saturation diving” means saturating a diver’s tissues
with the inert gas in the breathing mixture to allow an
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extension of bottom time without additional decom-
pression.
“SCUBA diving” means a diving mode in which the
diver is supplied with a compressed breathing mixture
from diver carried equipment.
“Standby diver” means a diver at the dive location
available to assist a diver in the water.
“Surface-supplied air diving” means a diving mode in
which the diver is supplied from the dive location or
bell with compressed breathing air including oxygen
or oxygen enriched air if supplied for treatment.
“Surface-supplied mixed-gas diving” means a diving
mode in which the diver is supplied from the dive
location or bell with a compressed breathing mixture
other than air.
“Timekeeping  device” means a device for measuring
the time of a dive in minutes.
“Treatment table” means a depth, time, and breathing
gas profile  designed to treat a diver for decompression
sickness.
“Umbilical” means the hose bundle between a dive
location and a diver or bell, or between a diver and a
bell, that supplies the diver or bell with a life-line,
breathing gas, communication, power, and heat as
appropriate to the diving mode or conditions.
“Vessel” means any waterborne craft including mobile
offshore drilling units rcquircd to have a Certificate of
Inspection issued by the Coast Guard or any water-
borne craft connected with a dccpwatcr port or within
the dccpwater port safety zone, or any waterborne
craft engaged in activities related to the Outer
Continental Shelf.
“Volume tank” means a pressure vessel  connected to
the outlet of a compressor and used as an air reservoir.
“Working pressure” means the pressure to which a
pressure containment device is exposed at any particu-
lar instant during nomlal operating conditions.

5 197.205 Availability of standards.

(a) Several standards have been incorporated by refcr-
ence in this subchapter. The incorporation by reference
has been approved by the Director of the FEDERAL
REGISTER under the provisions of I CFR Part 5 I.
(b) The standards are available from the appropriate
organizations whose addresses arc listed below:
(1) American National Standards Institute, 1430
Broadway, New York, NY IO01 8.
(2) American Society of Mechanical Engineers,
United Engineering Center, 345 East 47th Street, New
York, NY 10017.
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(a) The Coast Guard may accept substitutes for equip-
ment, mate~als~  app~atus~ ~angements,  pr~edures,
or tests required in this subpa~  if the substitute pro-
vides an equivalent  level of safety.
(b)  In any case where it is shown to the satjsfaction  of
the commandant that the use of any pa~j~ul~ equip-
ment, mate~al,  appears,  a~angement, pr~edure,  or
test is unreasonable or impra&ti&able,  the
commandant may permit the use of altemate equip-
ment~  mate~al,  apples, a~~gement,  pr~edu~,  or
test to such an extent and upon such condjtjon as will
insure, to his satjsfa~tjon~  a degree of safety ~onsjs~~n~
with the minjmum stand~ds  set forth in this subp~.

(a) The owner or agent of a vessel or facility  wi~out a
designated master shall desjgnate, in w~ting, an jndjvjd-
ual to be the arson-in-&h~ge  of the vessel or facility.
(b) Where a master is designated, the master is the
Orson-in-charge.

The name of the divjng su~~jsor for each &ommer-
cial diving o~~tjon shall be-
(a) ~esjgnated in w~ting;  and
(b) Given to the Orson-in-~h~ge  prior to the com-
men~ement  of any commercial diving operation.

(a) Each diving installatjon  used on each vessel or
fa~i~jty  subject to this subpa~  must meet the require-
ments of this subp~.
(b) In addition to the requirements of this subp~~
equjpment  whj~h is ~~anently installed on vessels
and is part of the diving installation must meet
Subchapter F and J of this chapter.
(c) All repairs and rn~j~~ations to pressure vessels
used for commercial  diving o~rations  must be made
in accordance  with the requj~ments  of section VIII,
division 1 or division 2 of the AS~E Code, AS~E
~V~U-~ ~ part 54 of this chapters  or 49 CFR 173.34, as
applicable.

fi 197312

(d) All repairs and m~i~~ations to p~ssur~ pjpjng
used for commercial diving o~~tjons  must be made
in accordance with the ~quj~ments  of the ANSI
Code or Part 56 of this chapter,  as a~p~i~ab~e.

A compressor used to supply brea~jng air to a diver
must have-
(a) A volume tank that is-
(I > Built and stam~d  in accordance with section VIII,
djvision  1 of the AS~E Code with-
(i) A check valve on the inlet side;
(ii> A pressure gage;
(iii> A relief valve; and
(iv) A drain valve; and
(2) Tested after every repair, rn~j~catjon, or alteration
to the pressu~  bound~es  as requjred  by 0 197.462;
(b) Intakes that are located away from areas contain-
ing exhaust fumes of internal combustion  engjnes or
other h~~dous  &ontaminants;
(c) An effjcient ~l~ation system; and
(d) Slow-openjng  shut-off valves when the m~jrnurn
allowable working pressure of the system exceeds 500
psig.

8 197.312 wreathing  su~~1~  hoses.

(a) Each brea~jng  supply hose must-
(I) Have a maxjmum  workjng p~ssure  that is equal to
or exceeds-
(i) The maxjmum  workjng pressure of the section of
the brea~jng supply system in which used; and
(ii) The pressure equjvalent of the maximum depth of
the dive relative to the supply source plus 100 psig;
(2) Have a butting pressure of four times its maxi-
mum workjng pressures
(3) Have connectors that-
(i) Are made of ~o~osion-~sistant  rnate~a~;
(ii> Are resist~t to accidental disengagements  and
(iii) Have a maxjmum  workjng pressure that is at least
equal to the maximum wowing  pressure of the hose to
which they are at~~hed; and
(4) Resist kjnkjng by-
(i) Being made of kink-~sistant  mate~als;  or
(ii> paving exte~or  suppo~.
(b) Each umbilj~al must-
(1) Meet the requirements of p~agraph (a> of this sec-
tion; and
(2) Be m~ked from the diver or open bell end in I O-foot
inte~als to 100  feet and in 5~-f~t  jnte~als ~e~after.
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p 197.314

Q 197.314 First aid and treatment equipment.

(a) Each dive location must have-
(1) A medical kit approved by a physician that con-
sists of-
(i) Basic first aid supplies; and
(ii) Any additional supplies necessary to treat minor
trauma and illnesses resulting from hyperbaric expo-
sure;
(2) A copy of an American Red Cross Standard First
Aid handbook;
(3) A bag-type manual resuscitator with transparent
mask and tubing; and
(4) A capability to remove an injured diver from the
water.
(b) Each diving installation must have a two-way
communications system to obtain emergency assis-
tance except when the vessel or facility ship-to-shore,
two-way communications system is readily available.
(c) Each dive location supporting mixed-gas dives,
dives deeper than 130 fsw, or dives outside the no-
decompression limits must meet the requirements of
paragraph (a) of this section and have-
(1) A decompression chamber;
(2) Decompression and treatment tables;
(3) A supply of breathing gases sufficient to treat for
decompression sickness;
(4) The medical kit required by paragraph (a)( 1) of
this section that is-
(i) Capable of being carried into the decompression
chamber; and
(ii) Suitable for use under hyperbaric conditions; and
(5) A capability to assist an injured diver into the
decompression chamber.

Q 197.318 Gages and timekeeping devices.

(a) A gage indicating diver depth must be at each dive
location for surface-supplied dives.
(b) A timekeeping device must be at each dive location.

# 197.320 Diving ladder and stage.

(a) Each diving ladder must-
(I) Be capable of supporting the weight of at least two
divers;
(2) Extend 3 feet below the water surface;
(3) Be firmly in place;
(4) Be available at the dive location for a diver to
enter or exit the water unless a diving stage or bell is
provided: and
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(5) Be-(i) Made of corrosion-resistant material; or
(ii) Protected against an maintained free from injuri-
ous corrosion.
(b) Each diving stage must-
(1) Be capable of supporting the weight of at least two
divers;
(2) Have an open-grating platform;
(3) Be available for a diver to enter or exit the water
from the dive location and for in-water decompression
if the diver is-
(i) Wearing a heavy-weight diving outfit; or
(ii) Diving outside the no-decompression limits,
except when a bell is provided; and
(4) Be-(i) Made of corrosion-resistant material; or
(ii) Protected against and maintained free from injuri-
ous corrosion.

Q 197.322 Surface-supplied helmets and masks.

(a) Each surface-supplied helmet or mask must
have-
(1) A nonretum valve at the attachment point between
helmet or mask and umbilical that closes readily and
positively;
(2) An exhaust valve; and
(3) A two-way voice communication system between
the diver and the dive location or bell.
(b) Each surface-supplied air helmet or mask must-
(1) Ventilate at least 4.5 ACFM at any depth at which
it is operated; or
(2) Be able to maintain the diver’s inspired carbon
dioxide partial pressure below 0.02 ATA when the
diver is producing carbon dioxide at the rate of 1.6
standard liters per minute.

Q 197.324 Diver’s safety harness.

Each safety harness used in surface-supplied diving
must have-
(a) A positive buckling device; and
(b) An attachment point for the umbilical life line
that-
(1) Distributes the pulling force of the umbilical over
the diver’s body; and
(2) Prevents strain on the mask or helmet.

8 197.326 Oxygen safety.

(a) Equipment used with oxygen or oxygen mixtures
greater than 40 percent by volume must be designed
for such use.
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(b)  Uxygen systems with pressu~s  greater than I .25
psig must have slow-owning  shut-off valves except
pressure bounds  shut-off valves may be ball valves.

(a) Each PVHU~ contacted for or purchase after
Febm~ I, 1979, must be built and stamped in accor-
dance with ACME  PVHU- 1.
(b]  Each PVHU* contacted for or ~ons~cted  before
Feb~~ I t 1979, and not Coast Guard approved,
must be submitted to the Coast Guard for approval
prior to Febm~ 1,1984.
(c) To be approved  under p~agraph (b), a PVHO must
be-
(I > consorted in a~~ord~~e with Part 54 of this
chapters or
(2) Be built in a&~ordance with se~tjon VIII, dj~jsjon  1
or d~~jsjon  2 of the ACME  Code; and-
(i) Have the plans approved  in accordance  with 5
54.01-18 of this chapter;
(ii> Pass the radiographic  and other su~ey tests of
welded joints required by section  VIII, diyisjon 1 or
d~~js~on  2, as approp~ate~  of the ASME Code; and
(iii> Pass-~A~  The hydrostatic  test descend in 5
54. IO- IO of this chapter;  or
(8) The pneumati&  test des&~bed  in ~~4.1~-~~  of this
chapter and such addjtiona~  tests as the Ufficer-jn-
Charge Mine ~nspe~tjon  ~U~M~~  may require,
(d) Each PVHU must-
(1) Have a shut-off valve located wj~jn 1 foot of the
pressure bounds  on all pjping ~ne~ating  the pres-
sure Sundays
(2) Have a check valve located wj~jn 1 foot of the
pressure bounds  on all pjp~ng ex~lusjyely  ~~jng
fluids into the PVHU;
(3) Have the pressure relief device ~qujred by ACME
PVHU- I ;
(4) Have a bujIt-jn breaking sysrem with at least one
mask per ~~upant stored inside each sep~ately  pres-
surized ~omp~ment;
(5) Have a two-way voice communications system
a~~owjng  communications  between an ~~upant in one
pressu~zed ~omp~ment of the PVHU and-
(i) The diving supe~isor at the dive l~atjon;
(ii) Any divers being supposed  from the same PVHO;
and
{iii) Uc~up~ts of other sep~ately  pressu~zed com-
p~ents  of the same PVHU~
(6) If desjgned to me~h~jcalIy  couple to ano~er
PVHU~ have a two-way &ommunj&atjons  system

allowjng  communj~atjons  between ~~upants of each
PVHU when me~hanj~ally coupled:
(7) Have a pressure gage in the jnte~or of each com-
p~ment that is-
(i) resigned  for hums ~~upan~y~  and
(ii> capable  of ha~jng the ~omp~ent pressure con-
polled from inside the PVHU;
(8) Have ~jewpo~s  that allow obse~atjon of occu-
pants from the outside;
(9) Have viewpo~s that meet the requjrements  of
ASME PVHU- 1 except those PV~O’s  approved
under p~agraph (b)  of this section whj~h have
nona~~~j~ vjewpo~s;
(10)  Have Mets of jllumjnatjon  suffj~jent  to allow an
~&up~t to-
ii) Read gages; and
(ii) Operate the jnstalled systems wj~jn each ~ornp~-
ment;
(I I > Be designed and equjp~d  to minjmjze sour&es of
combustible  mate~a~s  and jgnjtjon;
(12) Have a prute~ti~e device on the inlet side of
PVHU exhaust lines;
(13) Have a Mets of extingujshjng  a fire in the intros
(14) Have a Mets of maintajnjng  the oxygen content
of the jnte~or atmosphere below 25 percent surface
equjvalent  by ~o~urne when pressu~zed with air as the
breathjng  mjxture.
(I 5) Have a means of majntaining  the interjor Amos-
phere below 2 percent su~ace equj~a~ent carbon diox-
ide by volume;
( 16) Have a means of ove~ding  and ~on~ol~jng  from
the exte~or all jnterior breathjng  and possum supply
con~ols~
(t 7) Have a speech unscrambler when used with
mixed-gas;
(I 8) Have jnte~or ele~~cal systems that are desjgned
for the envjronment in which they will operate to min-
imize the risk of fire, ele~~cal shock to ~rsonne~~
and gal~anj~ action  of the PVHU; and
( 19) Be tested after every repair, rn~j~~ation, or
alteration to the pressure bound~es as ~qujred by 5
197.462.

(a) Except as pro~jded  in p~agraph  (b)  of this ~~tjon~
each closed bell must meet the r~qujrements  of $
~97,328 and-
(I > Have underwater b~a~jng app~atus  for each
~cup~t stored inside each sep~ately  pressu~zed
comp~ent;
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$ 197.332

(2) Have an umbilical;
(3) Have lifting equipment attached to the closed bell
capable of returning the occupied closed bell when
fully flooded to the dive location;
(4) Be capable of recompressing on the surface to the
maximum design diving depth;
(5) Be constructed and equipped as required by 0
197.332;
(6) Have an emergency locating device designed to
assist personnel on the surface in acquiring and main-
taining contact with the submerged PVHU if the
umbilical to the surface is severed;
(7) Have a capability to remove an injured diver from
the water; and
(8) Have a life support capability for the intact closed
bell and its occupants for-
(i) Twelve hours after an accident severing the umbili-
cal to the surface when the umbilical to the surface is
the only installed means of retrieving the closed bell;

G) A period of time, at least equal to 1 hour plus
twice the time required to retrieve the bell from its
designed operating depth and attach an auxiliary life-
support system, after an accident severing the umbili-
cal to the surface when the umbilical is one of the two
independent installed means of retrieving the closed
bell, each meeting the requirements of paragraph
(a)(3) of this section
(b) A closed bell that does not meet the requirements
of paragraphs (a)(3), (a)(4), and (a)(5) of this section,
must be capable of attachment to another PVHO
that-
(1) Allows the transfer of personnel and diver’s equip-
ment under pressure from the closed bell to the
PVHO;
(2) Meets the requirements of paragraph (a)(3) of this
section;
(3) Is capable of attachment to a decompression cham-
ber meeting the requirements of paragraphs (a)(4) and
(a)(5) of this section; and
(4) Allows the transfer of personnel and diver’s equip-
ment under pressure from the PVHU to the decom-
pression chamber.

Q 197.332 PVHO-Decompression chambers.

Each decompression chamber must-
(a) Meet the requirements of Q 197.328;
(b) Have internal dimensions sufficient to accommo-
date a diver lying in a horizontal position and another
person tending the diver;
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(c) Have a capability for ingress and egress of personnel
and equipment while the occupants are under pressure;
(d) Have a means of operating all installed man-way
locking devices, except disabled shipping dogs, from
both sides of a closed hatch;
(e) Have interior illumination sufficient to allow visu-
al observation, diagnosis, and medical treatment of an
occupant.
(f) Have one bunk for each two occupants;
(g) Have a capability that allows bunks to be seen over
their entire lengths from the exterior;
(h) Have a minimum pressure capability of-
(I) 6 ATA.  when used for diving to 300 fsw; or
(2) The maximum depth of the dive, when used for
diving operations deeper than 300 fsw, unless a closed
bell meeting the requirements of 5 197.330(a) (3).  (4).
and (5) is used;
(i) Have a minimum pressurization rate of 2 ATA per
minute to 60 fsw and at least I ATA per minute thereafter,
(j) Have a decompression rate of I ATA  per minute to
33 fsw;
(k) Have an external pressure gage for each pressur-
ized compartment;
(I) Have a capability to supply breathing mixtures at
the maximum rate required by each occupant doing
heavy work; and
(m) Have a sound-powcrcd headset or telephone as a
backup to the communications system required by $
197.328(c) (5) and (6)  except when that communica-
tions system is a sound-powered system.

pj 197.334 Open diving bells.

Each open diving bell must-
(a) Have  an upper section that provides an envelope
capable of maintaining a bubble of breathing mixture
available to a diver standing on the lower section of
the platfon  with his body through the open bottom
and his head in the bubble;
(b) Have lifting equipment capable of returning the
occupied open bell to the dive location;
(c) Have an umbilical; and
(d) Be-( I) Made of corrosion-resisting material; or
(2) Protected against and maintained free from injuri-
ous corrosion.

Q 197.336 Pressure piping.

Piping systems that are not an integral part of the ves-
sel or facility, carrying fluids under pressure exceed-
ing I5 psig must-
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(a) Meet the ANSI Code;
(b) Have the point of connectjon  to the jntegral pjpjng
system of the vessel or faci~jty  clearly marked~  and
(c) Be tested after every repair, m~i~cation,  or alter-
ation to the pressure bound~es  as set forth in $
197.462.

$ 197.338 Compress  gas cylinders.

Each compressed gas cylinder must-
(a) Be stored in a ventilated  area;
(b) Be protected from excessj~e heat;
(c) Be prevented  from fastings
(d) Be tesred after any repair, m~i~cation~  or alter-
ation to the pressure bound~es  as set forth in 9
197.462;  and
(e) Meet the requirements of-
(I > Part 54 of this Chapter; or
(2) 49 CFR 173.34 and 49 CFR 178 Subp~  C.

9197.~0  preaching  gas supply.

(a) A porno breaking gas supply for su~ace-sup-
plied diving must be suffjcient  to super the follow-
ing for the duratjon  of the pawned  dive:
(I ) The diver;
(2) The standby diver;
(3) The decompression cham~r,  when requj~d by $
I97.432~e~~2~  or by 6 I97~43~a~  for the du~tjon of
the dive and for one hour after completion of the
planned dive.
(4) A decompression chamber when provjded  but not
re~ujred by this subp~.
(5) A closed bell when provided  or requjred  by 5
I97.43~d~;
(6) Mayan open bell when provided  or requjred  by 5
~97,432(e)(4)  or by 3 I97.43~c~~
(b) A seconds brea~jng  gas supply for su~ace-sup-
plied diving must be suffjcient  to super the follow-
ing:
(I ) The diver while reaming  to the su~ace~
(2) The diver during decompression;
(3) The standby diver,
(4) The deeompressjon choir when ~quj~d by 5
I97~432~e~~2~  or by 3 197.43~a~ for the duratjon  of
the dive and one hour after the completjon of the
planned dive.
(5) The closed bell while retumjng  the diver to the
su~ace;
(6) The open bell while ~tuming the diver to the sur-
face.

g 197.344

(c) A djver-cued reserve breathjng  gas supply  for
su~ace-suppljed diving must be suf~cjent  to allow the
diver to-
( 1) Reach the surface;
(2) Reach mother source of brea~jng gas; or
(3) Be reached by a standby diver equjp~d with
another source of breaking gas for the diver.
(d) A porno breaking gas supply for SC~A dj~jng
must be suf~cjent to super the diver for the du~tion
of the planned dive trough his return  to the dive loca-
tion or planned pjckup point.
(e) A diver-cued rese~e brea~jng gas supply for
SCUBA divjng must be suf~cient to allow the diver to
return to the dive l~ation  or planned pjckup point
from the greatest depth of the planed  dive.
(0 Oxygen used for brea~jng  mjxtures  must-
(1)  Meet the requirements of Federal Speci~catjon
BB-~-925a;  and
(2) Be type 1 ~gaseous~  grade A or B,
(g) ~j~ogen used for breaking mjx~res must-
(1)  Meet the requirements of Federal Speci~catjon
BB-~-4~  Ic;
(2) Be type I ~gaseous~;
(3) Be class I (oil free); and
(4) Be grade A, 8, or C.
(h) Helium used for brea~jng  mix~res must be grades
A, B, or C pr~uced by the Federal ~ovemment, or
equivalent.
ii> Compressed air used for brea~jng mjxtu~s must-
(1) Be 20 to 22 percent oxygen by volumes
(2) Have no ob~ectjonable  odor; and
(3) Have no more than-
(i) 1,~ parts per million of carbon djoxjde;
(ii) 20 parts per milljon of carbon monoxjde~
(iii) 5 mjlligrams  per cubic meter of sohd and ~jqujd
p~jculates  jnc~uding  oil; and
(iv) 25 parts per rnjlljon of hy~~~~ns ~jncludes  met-
hane and all other hy~~~ons exposed as rne~~e~.

fi 197.342 3uoyan~y-changing  devices.

(a) A dry suit or other buoyancy-ch~ging device not
djrectly connected to the exhaust valve of the helmet
or mask must have an inde~ndent  exhaust valve.
(b)  When used for SCUBA djvjng, a buoy~cy-chang-
ing device must have an jn~ation souse separate from
the breaking gas supply.

9 197.344 unhatable  ~o~~~on  devices.

An jn~atable ~otatjon  device for SCUBA diving must-
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(a) Be capable of maintaining the diver at the surface
in a faceup position;
(b) Have a manually activated inflation device;
(d) Have an oral inflation device;
(e) Have a manually operated exhaust valve.

Q 197.346 Diver’s equipment.
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(a) Each diver using SCUBA must have-
(1) Self-contained underwater breathing equipment
including-
(i) A primary breathing gas supply with a cylinder
pressure gauge readable by the diver during the dive;
and
(ii) A diver-carried reserve breathing gas supply pro-
vided by-
(A) A manual reserve (J valve); or
(B) An independent reserve cylinder connected and
ready for use;
(2) A face mask;
(3) An inflatable flotation device;
(4) A weight belt capable of quick release;
(5) A knife;
(6) Swim fins or shoes;
(7) A diving wristwatch; and
(8) A depth gauge.
(b) Each diver using a heavyweight diving outfit
must-
(1) Have a helmet group consisting of helmet, breast-
plate, and associated valves and connections;
(2) Have a diving dress group consisting of a basic
dress that encloses the body (except for head and
hands) in a tough, waterproof cover, gloves, shoes,
weight assembly, and knife;
(3) Have a hose group consisting of the breathing gas
hose and fittings, the control valve, the lifeline, com-
munications cable, and a pneumofathometer; and
(4) Be provided with a helmet cushion and weighted
shoes.
(c) Each surface-supplied dive operation using a
heavyweight diving outfit must have an extra breath-
ing gas hose with attaching tools available to the
diver.
(d) Each diver using a lightweight diving outfit must
have-
(1) A safety harness;
(2) A weight assembly capable of quick release;
(3) A mask group consisting of a lightweight mask
and associated valves and connections;
(4) A diving dress group consisting of wet or dry div-
ing dress, gloves, shoes or fins, and knife; and
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(5) A hose group consisting of the breathing gas hose
and fittings, the control valve, the lifeline, communi-
cations cable, and a pneumofathometer (if the break-
ing strength of the communications cable is at least
equal to that required for the lifeline, the communica-
tions cable can serve as the lifeline).
(e) Each surface-supplied air dive operation within the
no-decompression limits and to depths of 130 fsw or
less must have a primary breathing gas supply at the
dive location.
(f) Each surface-supplied dive operation outside the
no-compression limits, deeper than 130 fsw, or using
mixed-gas as a breathing mixture must have at the
dive location-
(1) A primary breathing gas supply; and
(2) A secondary breathing gas supply.
(g) Each diver diving outside the no-decompression
limits, deeper than 130 fsw, or using mixed-gas must
have a diver-carried reserve breathing gas supply
except when using a heavy-weight diving outfit or
when diving in a physically confining area.

OPERATIONS

Q 197.400 Applicability.

Diving operations may only be conducted from a ves-
sel or facility subject to the subpart if the regulations
in this subpart are met.

# 197.402 Responsibilities of the person-in-charge.

(a) The person-in-charge shall-
(1) Be fully cognizant of the provisions of this sub-
part;
(2) Prior to permitting any commercial diving opera-
tion to commence, have-
(i) The designation of the diving supervisor for each
diving operation as required by 5 197.2 10;
(ii) A report on-
(A) The nature and planned times of the planned div-
ing operation; and
(B) The planned involvement of the vessel or facility,
its equipment, and its personnel in the diving opera-
tion.
(b) Prior to permitting any commercial diving opera-
tion involving liveboating to commence, the person-
in-charge shall insure that-
(1) A means of rapid communications with the diving
supervisor while the diver is entering, in, or leaving
the water is established; and



Coast Guard, DOT

(2) A boat and crew for diver pj~kup  in the event of an
emergency is provjded~
(c) The person-jn-~h~ge shall insure that a boat and
crew for SCUBA diver pjckup  is pro~jded when
SCUBA divers are not ljne-tended  from the dive loca-
tion.
(d) The axon-jn-ch~ge  shall jnsure that the vessel or
fa~jIjty  equjpment  and ~rsonnel  are kept clear of the
dive l~atjon except after ~oordjnatjng  with the dj~jng
su~~jsor~

5 197~4~  ~espons~b~~i~~es  of the diving superior.

(a) The diving su~~jsor shall-
(I ) Be fuIly ~ognj~t  of the pro~jsjons of this subp~;
(2) Be fully cognizant  of the provjsjons  of the opera-
tions manual requj~d by 9 I97.42~
(3) Insure that dj~jng o~ratjons  conducted  from a
vessel or fa~jIjty  subject to this subp~ meet the regu-
lations in this subp~~
(4) Prior to the commencement of any &ommercjal
diving o~ratjon~ proyjde  the report requjred  by 5
I97~~2  to the person-jn-&h~ge;
(5) Coordinate  with the arson-jn-ch~ge  any changes
that are made to the report requjred  by 8 197.402; and
(6) Promptly notjfy  the ~~on-jn-~h~ge  of any dj~jng
related ~asualty~ a~~jdent,  or injury.
(b) the diving su~~jsor is in charge of the plannjng
and execution  of the diving o~ratjon  jncIudjng the
respons~bjIjty  for the safety and health of the dive
team.

$197~410  Dive proeedu~es~

(a) The diving su~~jsor shall insure that-
(I ) Before commenting diving o~ratjons, dive team
mem~rs  are briefed on-
(i) The tasks to be unde~~en;
(ii) Any unusual hazards or en~jronmental  ~ondjtjons
likely ro affect the safety of the diving o~~tjon;  and
(iii) Any rn~jfj~atjons  to the o~ratjons m~ual or
pr~edu~s ~n~Iudjng safety pr~edures necessjtated
by the specific diving o~ratjon;
(2) The breathjng  gas supply systems~  masks, helmets,
~e~aI prote~tjon,  when provjded,  and bell ljftjng
equjpment,  when a bell is provjded  or requjred,  are
jns~~ted prior to each dj~jng operatjon;
(3) Each diver is jns~cted to report any physj~aI
problems or physjoIogj~al effects jn~ludjng aches,
pains ~u~ent jIInesses, or symptoms of decompressjon
sickness prior to each dive;

$$ 197.41~

(4) A depth, ~ttom time profjle,  jn~ludjng any breath-
ing rnjx~re ~h~ges, is majntajned  at the dive l~atjon
for each diver during the dive, except that SCUBA
divers shall majntajn their own profjles;
(5) A two-way voice ~ommunj~atjon system is used
between-
(i) Each su~ace-suppljed diver and a dive team mem-
ber at the dive lo&atjon  or bell ~when provjded)~  and
(ii) The bell (when pro~jded)  and the dive l~atjon;
(6) A do-way ~ommunj~atjon system is a~ajlabIe at
the dive l~atjon to obtajn emergency assjstance~
(7) After the completjon  of each dive-
(i) The physj~aI ~ondjtjon of the diver is checked by-
(A) Visual obse~atjon~  and
(B) ~uestjon~ng  the diver about his physj~aI well-
being;
(ii) The diver is jnstmcted  to report any physj~al prob-
lems or adverse physjologj~al  effects jn~ludjng aches,
pains, quint jlInesses, or symptoms of de~omp~s-
sion sickness or gas emboljsm~
(iii) The diver is ad~jsed of the l~atjon of an opera-
tional de~ompressjon  chamber;  and
(iv) The diver is alerted to the potentjal  hazards of fly-
ing after diving;
(8) For any dive outside the no-decompressjon limits,
deeper than 130 fsw, or using mjxed-gas  as a breath-
ing rnjx~re-
(i) A depth, time, decompression  profile jn~ludjng
breathjng  mjxtu~ changes is majntajned  for each
diver at the dive l~atjon;
(ii) The diver is jnst~cted  to remajn  awake and in the
v~~jnity of the dive l~atjon decompressjon  chamber
for at Ieast one hour after the completjon of a dive,
de&ompressjon, or trea~ent;  and
(iii) A dive team mem~r, other than the diver, is
trained and a~ajIable to operate the de~omp~ssion
~harn~r; and
(9) hen decompressjon  sickness or gas emboljsm  is
sus~cted  or symptoms are evjdent, a report is com-
pleted ~ontajnjng-
(i) The jnvestjgatjon  for each jncjdent jn~ludjng-
(A) The dive and de~ompressjon  profjles;
(B) The ~orn~sjtjon,  dep~, and time of breathjng
mjxture  changes;
(C) A des~~ptjon  of the symptoms jn~Iudjng depth
and time of onset; and
(D) A des~rjptjon  and results of the reagents
(ii) The evaluatjon for each jn&jdent based on-
(A) The jnvestjgatjon~
(B) Consideratjon  of the past ~~o~an~e of the
de~omp~ssjon  table used; and
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(C) Individual susceptibility; and

when-
(1) A diver requests termination;
(2) A diver fails to respond correctly to communica-
tions or signals from a dive team member;
(3) Communications are lost and cannot be quickly
reestablished between-
(i) The diver and a dive team member at the dive loca-
tion; or
(ii) The person-in-charge and the diving supervisor
during liveboating operations; or
(4) A diver begins to use his diver-carried reserve
breathing gas supply.

p 197.420 Operations manual.

(a) The diving supervisor shall-
(1) Provide an operations manual to the person-in-
charge prior to commencement of any diving opera-
tion; and
(2) Make an operations manual available at the dive
location to all members of the dive team.
(b) The operations manual must be modified in writ-
ing when adaptation is required because of-
(1) The configuration or operation of the vessel or
facility; or
(2) The specific diving operation as planned.
(c) The operations manual must provide for the safety
and health of the divers.
(d) The operations manual must contain the following:
(1) Safety procedures and checklists for each diving
mode used.
(2) Assignments and responsibilities of each dive team
member for each diving mode used.
(3) Equipment procedures and checklists for each div-
ing mode used.
(4) Emergency procedures for-
(i) Fire;
(ii) Equipment failure;
(iii) Adverse environmental conditions including, but
not limited to, weather and sea state;
(iv) Medical illness; and
(v) Treatment of injury.
(5) Procedures dealing with the use of-
(i) Hand-held power tools;
(ii) Welding and burning equipment; and
(iii) Explosives.
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SPECIFIC DIVING MODE PROCEDURES

Q 197.430 SCUBA diving.

The diving supervisor shall insure that-
(a) SCUBA diving is not conducted-
(1) Outside the no-decompression limits:
(2) At depths greater than 130 fsw;
(3) Against currents greater than one (1) knot unless
line-tended; and
(4) If a diver cannot directly ascend to the surface
unless line-tended;
(b) The SCUBA diver has the equipment required by
Q 197.346(a);
(c) A standby diver is available while a diver is in the
water;
(d) A diver is line-tended from the surface or accom-
panied by another diver in the water in continuous
visual contact during the diving operation;
(e) When a diver is in a physically confining space,
another diver is stationed at the underwater point of
entry and is line-tending the diver; and
(f) A boat is available for diver pickup when the
divers arc not line-tended from the dive location.

fi 197.432 Surface-supplied air diving.

The diving supervisor shall insure that-
(a) Surface-supplied air diving is conducted at depths
less than 190 fsw, except that dives with bottom times
of 30 minutes or less may be conducted to depths of
220 fsw;
(b) Each diving operation has a primary breathing gas
supply;
(c) Each diver is continuously tended while in the
water;
(d) When a diver is in a physically confining space,
another diver is stationed at the underwater point of
entry and is line-tending the diver;
(c) For dives deeper than 130 fsw or outside the no-
decompression hmits-
(I) Each diving operation has a secondary breathing
gas supply;
(2) A decompression chamber is ready for use at the
dive location;
(3) A diving stage is used except when a bell is pro-
vided;
(4) A bell is used for dives with an in-water decom-
pression time greater than I20 minutes. except when
the diver is using a heavy-weight diving outfit or is
diving in a physically confining space;



Coast Guard, DOT

(5) A separate dive team mem~r tends each diver in
the water,
(6) A standby diver is available  while a diver is in the
water; and
(7) Each diver has a dj~er-ca~jed rese~e b~athjng
gas supply except when using a heavy-weight diving
oust or when diving in a physically con~n~ng space;
and
(f) The  air diver has the equipment
required by $j I97.3~~b)  or (d).

$ 197.434 Surface-s~ppI~ed  ~j~ed-gas  diving*

The d~~jng su~~jsor  shall insure that-
(a) When mixed-gas  diving is conducted, a decom-
press~on  chamber or a closed bell meeting the require-
ments of $ 197.332 is ready for use at the dive loca-
tion;
(b) A diving stage is used except when a belt is pro-
vided;
(c) A bell is used for dives deeper than 220 fsw or
when the dive ~n~o~yes  jn-water decompressjon  times
greater than I20 mjnutes,  except when the diver is
using a heavy-wejght djvjng outfjt  or is djyjng in a
physjca~~y  confjnjng  space;
(d) A closed bell is used for dives at depths greater
than 300 fsw, except when diving is conducted in a
physjca~~y-con~njng  space;
(e) A separate dive team member tends each diver in
the wateer,
(f) A standby diver is ayaj~ab~e  du~ng all nonsa~ra-
tion dives;
(g) When sa~ratjon  dj~jng is conducted;
(I ) A standby diver is a~aj~ab~e  when the closed bell
leaves the dive ~~atjon until the divers are in satura-
tion; and
(2) A mem~r of the dive team at the dive l~atjon is a
diver able to assist in the recover of the closed bell or
its ~cupants, if requjred;
(h) hen closed bell operatjons  are conducted~  a diver
is a~aj~ab~e  in the closed bell to assist a diver in the
water;
(i) When a diver is in a physically-con~njng space,
ano~er diver is statjoned  at the unde~ater point of
entry and is bone-tending  the diver;
tj) Each dj~jng o~ratjon  has a porno and seconda~
breathjng  gas supply meeting the requjrements  of $
~97~3~, and
(k) The su~ace-suppljed mixed gas diver has the
equjpment  requjred  by 6 I97.3~~b)  or (d).

(a) During ~~veboat~ng  o~ratjons~ the ~~on-~n-
charge shall insure that-
(1) Djv~ng is not conducted in seas that jrn~de sta-
t~on-keeping ability  of the vessel;
(2) Ljve~atjng  o~~tjons  are not conducted-
(i) From 1 hour after sunset to 1 hour before su~se;
or
(ii) During periods  of ~s~cted vjsjbj~j~~
(3) The pro~l~e~ of the vessel are stop~d  before the
diver enters or exits the water; and
(4) A boat is ready to be launched with crew in the
event of an emergency.
(b) As used in p~agraph  ~a)~2)~jj)  of this sectjon,
~4res~cted  vjsjbjljty”  means any condjtjon in whjch
vessel na~~gat~ona~  ~isjbjl~ty  is resected by fog, mist,
falling snow, heavy ra~nsto~s,  sandsto~s  or any
other similar causes.
(c) Du~ng ~jveboatjng  o~ratjons~ the diving supervi-
sor shah insure that-
(I) Djvjng is not conducted at depths greater than 220
fsw;
(2) Djyjng is not conducted in seas that jrn~de  diver
rnobj~~ty  or work function;
(3) A means is used to prevent the diver’s hose from
entangling in the pro~~~e~ of the vessel;
(4) Each diver carries a reserve brea~jng gas supply
(5) A s~ndby  diver is avaj~able  while a diver is in the
water;
(6) Dj~jng is not conducted with in-water decompres-
sion times greater than 120  minutes~  and
(7) The axon-jn-ch~ge  is nut~fjed before a diver
enters or exits the water.

PERIODIC TESTS AND INSPECTION  OF
DIVING EQUIPMENT

$197.4~~  Rreathi~g  gas tests.

The dazing su~~isor shall insure that-
(a) The output of each air compressor is tested and
meets the requirements  of 9 197.3~ for qua~jty  and
quantjty  by means of samples taken at the connection
point to the d~st~butjon system-
(1) Every 6 months; and
(2) After ekes repair or rn~jfjcatjon.
(b) Pu~hased  supp~jed  of beaning  rnjx~res supp~jed
to a diver are checked before being placed on line for-
[I) Ce~~ficat~on  that the supply meets the require-
ments of 5 ~97.3~, and
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Q 197.452

(2) Noxious or offensive odor and oxygen percentage;
(c) Each breathing supply system is checked, prior to
commencement of diving operations, at the umbilical
or underwater breathing apparatus connection point
for the diver, for noxious or offensive odor and pres-
ence of oil mist; and
(d) Each breathing supply system, supplying mixed-
gas to a diver, is checked, prior to commencement of
diving operations, at the umbilical or underwater
breathing apparatus connection point for the diver, for
percentage of oxygen.

# 197.452 Oxygen cleaning.

The diving supervisor shall ensure that equipment
used with oxygen or oxygen mixtures greater than 40
percent by volume is cleaned of flammable materials-
(a) Before being placed into service;
(b) After any repair, alteration, modification, or sus-
pected contamination.

Q 197.454 First aid and treatment equipment.

The diving supervisor shall ensure that medical kits
are checked monthly to insure that all required sup-
plies are present.

Q 197.456 Breathing supply hoses.

(a) The diving supervisor shall insure that-
(1) Each breathing supply hose is pressure tested prior
to being placed into initial service and every 24
months thereafter to 1.5 times its maximum working
pressure;
(2) Each breathing supply hose assembly, prior to
being placed into initial service and after any repair,
modification, or alteration, is tensile tested by;
(i) Subjecting each hose-to-fitting connection to a 200
pound axial load: and
(ii) Passing a visual examination for evidence of sepa-
ration, slippage, or other damage to the assembly;
(3) Each breathing supply hose is periodically checked
for-
(i) Damage which is likely to affect pressure integrity;
and
(ii) Contamination which is likely to affect the purity
of the breathing mixture delivered to the diver; and
(4) The open ends of each breathing supply hose are
taped, capped, or plugged when not in use.
(b) To meet the requirements of paragraph (a)(3) of
this section, each breathing supply hose must be-
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(1) Carefully inspected before being shipped to the
dive location;
(2) Visually checked during daily cooperation; and
(3) Checked for noxious or offensive odor before each
diving operation.

# 197.458 gauges and timekeeping devices.

The diving supervisor shall insure that-
(a) Each depth gauge and timekeeping device is tested
or calibrated against a master reference gauge or time-
keeping device every 6 months;
(b) A depth gauge is tested when a discrepancy exists
in a depth gauge reading greater than 2 percent of full
scale between any two gauges of similar range and
calibration;
(c) A timekeeping device is tested when a discrepancy
exists in a timekeeping device reading greater than
one-quarter on a minute in a Chour period between
any two timekeeping devices: and
(d) Each depth gauge and timekeeping device is
inspected before diving operations are begun.

0 197.460 Diving equipment.

The diving supervisor shall insure that the diving
equipment designated for use in a dive under Q
197.346 is inspected before each dive.

9 197.462 Pressure vessels and pressure piping.

(a) The diving supervisor shall insure that each vol-
ume tank, cylinder, PVHO, and pressure piping sys-
tem has been examined and tested every 12 months
and after any repair, modification, or alteration to the
extent necessary to determine that they are in condi-
tion and fit for the service intended.
(b) The following tests must be made to meet the
annual requirements of paragraph (a) of this
section;
(1) An internal and external visual examination for
mechanical damage or deterioration. If a defect is
found that may impair the safety of the pressure ves-
sel, a hydrostatic test must be performed.
(2) A leak test.
(3) A pneumatic test.
(4) A hydrostatic test every fifth year instead of the
pneumatic test.
(c) The following tests must be made after any repair,
modification, or alteration to meet the requirements of
paragraph (a) of this section;
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(I) An jntemal and external visual examination for
co~ec~ess and adequacy of repair, m~jf~catjon,  or
alteratjon,
(2) A leak test,
(3) A hydros~tjc  test when the repair, m~j~cation,  or
alte~tion  affects the pressure bounds.
(d) When the pneumatic test on pressure vessels is
conducted-
(I ) The test pressure must be the maxjmum allow-
able workjng pressure stamped on the pressure ves-
sel; and
(2) The test may be conducted only after sujtab~e  pre-
cautjons  are taken to protect personnel and equip-
ment.
(e) When the pneumatic  test on pressure pjpjng  is con-
ducted;
(I) The test pressure must be no less that 90 percent of
the sexing  of the relief device; and
(2) The test may be conducted only after sujtable  pre-
cautjons  are taken to protect pe~onnel  and equip-
ment,
(f) When a hydrostatic  test on a pressure vessel is
made, the test p~ssure  must be;
(I ) I V, times the pressure stamped on the pressure
vessel built to dj~~s~on  2 of the AS~E Code; and
(2) 1 ~/~tjrnes  the pressure stamped on the pressure ves-
sel built to dj~jsjon I of the ASME Code.
(g) hen a hydrostatjc  test on pressu~  piping  is con-
ducted, the test must be conducted in accord~ce  with
the ANSI Code.
(h) When the teak test on possum vessels or pressure
pjpjng is conducted;
(I ) The test must be conducted with the breathjng
rnjxtu~ no~al~y used in service;
(2) The test must be conducted at the maxjmum allow-
able workjng pressures  and
(3) The test pressure must be rna~n~~ned  for a mini-
mum of IO mjnutes to allow checking all joints, con-
nectjons,  and regjons  of high stress for leakage.

REWORDS

$19~‘480  Logbooks*

(a) The person-in-ch~ge of a vessel or facjljty
required by 46 USC. 201 to have an official logb~k
shall majnta~n  the log~k on form CG-7~.
(b) The aeon-jn-ch~ge  of a vessel or facility not
requjred  by 46 USC, 201 to have an offjc~a~  ~ogb~k,
shall majnta~n~  on board, a logb~k for rn~jng the
entries ~qujred  by this subp~.

(c) The diving su~~jsor conductjng commercjal  div-
ing o~ratjons  from a vessel or facjljty  subject to this
subp~  shall maintain  a logb~k for rn~jng  the
entries required  by this subp~.

fi ~9~.482  Logb~k entries.

(a) The pe~on-jn-charge shall unsure that the follow-
ing ~nfo~atjon  is recorded in the ~ogb~k for each
commercial  djv~ng o~ratjon~
(I ) Date, time, and ~~atjon at the start and completjon
of dive o~ratjons.
(2) Approxjmate  unde~ater and surface condjtjons
tweaker, vjsjbjljty~  tem~ratures and cu~nts),
(3) Name of the diving su~~jsor~
(4) General nature of work avowed,
(5) Repetitive  dive desjgnatjon or elapsed time since
last hy~rba~c  ex~sure if less than 24 hours for each
diver.
(6) Diving modes used.
(7) maximum depth and bottom time for each diver.
(8) Name of Orson-an-ch~ge.
(9) For each dive outside  the no-decompressjon limits,
deeper than 130 fsw, or using mixed gas, the breathing
gases and decompression table designations  used.
(IO)  hen decompressjon sickness or gas emboljsm  is
sus~cted  or symptoms are evident-
(i) The name of the diver; and
(ii) A desc~pt~on and results of ~eatment~
(1 I) For each fatuity or any diving related injury or
illness that results in ~ncapac~~t~on  of more than 72
hours or requires any dive team mem~r to be hospi-
talized for more than 24 hours-
(i) The date;
(ii) Time;
(iii) Circumstances;  and
(iv) Extent of any injury or illness.
(c) The dj~jng supe~jsor shall insure that the folfow-
ing is recorded in the logbook for each d~vjng opera-
tion devjat~ng  from the requirements  of this subp~;
(I ) A desc~pt~on of the c~~urns~nces leading to the
situation.
(2) The dey~atjons  made.
(3) The co~ctj~e actjon  taken, if approp~ate*  to
reduce the ~ssjbj~~ty  of ~cu~ence,
(d) The dj~jng su~~jsor shall insure that a record of
the fo~lowjng  is majntajned~
( 1) The date and results of each check of the rnedjca~
kits.
(2) The date and results of each test of the air com-
pressor.
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(3) The date and results of each check of breathing
mixtures.
(4) The date and results of each check of each breath-
ing supply system.
(5) The date, equipment, cleaned, general cleaning
procedure, and names of persons cleaning the diving
equipment for oxygen service.
(6) The date and results of each test of the breathing
supply hoses and system.
(7) The date and results of each test of the breathing
and gas supply system.
(8) The date and results of each test and inspection of
each PVHO.
(10) The date and results of each inspection of the div-
ing equipment.
(11) The date and results of each test and inspection of
pressure piping.
(12) The date and results of each test and inspection of
pressure piping.
(e) The diving supervisor shall insure that a notation
concerning the location of the information required
under paragraph (d) is made in the logbook.
NOTE: R.S. 4290 (46 U.S.C. 201) requires that cer-
tain entries be made in an official logbook in addition
to the entries required by this section; and R.S. 4291
(46 U.S.C. 202) prescribes the manner of making
those entries.

# 197.484 Notice of casualty.

(a) In addition to the requirements of Subpart 4.05 of
this chapter and 33 CFR 146.01-20, the person-in-
charge shall notify the Officer-in-Charge Marine
Inspection, as soon as possible after a diving casualty
occurs, if the casualty involves any of the following:
(1) Loss of life.
(2) Diving-related injury to any person causing inca-
pacitation for more than 72 hours.
(3) Diving-related injury to any person requiring hos-
pitalization for more than 24 hours.
(b) The notice required by this section must contain
the following:
(1) Name and official number (if applicable) of the
vessel or facility.
(2) Name of the owner or agent of the vessel or facili-

ty.
(3) Name of the person-in-charge.
(4) Name of the diving supervisor.
(5) Description of the casualty including presumed
cause.
(6) Nature and extent of the injury to persons.

46 CFR Ch. I (lo-l-89 Edition)

(c) The notice required by this section is not required
if the written report required by Q 197.486 is submit-
ted within 5 days of the casualty.

$ 197.486 Written report of casualty.

The person-in-charge of a vessel or facility for which
a notice of casualty was made under 5 197.484 shall
submit a report to the Officer-in-Charge, Marine
Inspection, as soon as possible after the casualty
occurs, as follows:
(a) On Form CC-2692, when the diving installation is
on a vessel.
(b) Using a written report, in narrative form, when the
diving installation is on a facility. The written report
must contain the information required by 5 197.484.
(c) The report required by this section must be accom-
panied by a copy of the report required by 0
197.41 O(a)(9) when decompression sickness is
involved.
(d) The report requirt d by this section must include
information relating to alcohol or drug involvement as
required by 0 4.05- 12 of this chapter.
(The reporting requirements in paragraph (a) was
approved by OMB under control number 2 1 15-0003).
[CGD 76-009,43  FR 53683, Nov. 16, 1978, as
amended by CGD 82-023.47 FR 35748, Aug. 16,
1982; 48 FR 43328, Sept. 23, 1983; CGD 84-099,52
FR 47536, Dec. 14, 19871

# 197.488 Retention of records after casualty.

(a) The owner, agent, or other person-in-charge of a
vessel or facility for which a report of casualty is
made under 0 197.484 shall retain all records onboard
that arc maintained on the vcsscl  or facility and those
records required by this subpart for 6 months after the
report of a casualty is made or until advised by the
Officer-in-Charge. Marine Inspection, that records
need not be maintained onboard.
(b) The records required by paragraph (a) of this sec-
tion to be retained onboard include, but are not limited
to, the following:
(1) All logbooks required by 0 197.480.
(2) All reports rcquircd  by $ 197.402(a)(2)(ii),  0
197.404(a)(4), 0 197.410(a)(9).
(c) The owner, agent, person-in-charge. or diving
supervisor shall, upon request, make the records
described in this section available for examination by
any Coast Guard official authorized to investigate the
casualty.
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Ap~ndjx  A-Air ~~-~ec~~~ressj~n  Limits
The f~~~~wing  table gives the depth Venus bottom
time limits for single, no-dec~~press~~n,  air dives
made w~~jn any 12-hour period. The limit is the max-
j~u~ batter time in minutes that a diver can spend at
that depth wj~~ut  requj~ug de~~~p~ssj~n  beyond
that ~r~vjded by a normal ascent rate of 60 fsw per
minute.  ~A~~~ugh  utter time is ~~n~~uded when
ascent begins, a slower ascent rate would jn~reas~  the
utter time thereby  req~jrjn~ deco~~ress~on~. An
amount  of njtr~gen retains  in the tissues of any diver
after any air dive, agedness  of whe~~r the dive was a
d~~~~Fressj~n or a n~-d~&Q~pressj~n  dive. ~~never
another dive is made wj~jn a 1 Z-hour period, the
~jtr~gen r~~ajn~ng in the blood and body tissues of
the diver gust  be c~nsjdered  when caIc~latjn~ his
dec~~~r~ss~~n.

Depth (feet): ~~-dec~~~ress~on knits
~~~nu~es~:

35 . . . . . . . . . . . . . . . . . . . ..310
40.....................2  00
50.....................100
6O......................fr  0
70......................5 0
x0 . . . . . . . . . . . . . . . . . . . ...40
30......................3 0
100......................2  5
IIO......................2  0
120......................15
130......................10


