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oo . * INTRQDUCTION

o By R

~ - ' The global expansion of modern diving is a triumph of mankind over
\

" pressure. Every diver who enters the water must adjust to an alien atmo-

sphere, During descent, pressuré.on the diver's botly increases with every
“foot of, depth. Ineni breathing gas is rapidly absorbed into the?tissuel

. Upon ascent, with dimihtshed pressure, excess gas is released by'the body,
with potentially ser1ous comp11cat;ons for the diver. Because of the hyper-
baric (above-mnormal).pressure, d1vers must rely comp]ete1y on tife- support-
ing systems and on the competence and reliability ofzthe persons who help to

operate, monitor, maintain, and repair them, -

F

Commercial diving is uniquely hazardous because the diver has.-a job to

perform. Qett{ng safely to thh bottom is only the beginq;hg-i once down,
there mdy be long hours of hard, dirty work in cold, rough-water with lit-
tle visibi1ity. The-exact length of most jobs is not known TUntil they are
finished, but they may Jlast from a few hours to many month54 Divers may

perform a variety of operations: inspection, photography, construct1on de-
melition, cutting or we1d1ng, sa1vage, pipe-fitting; the list. could go on N

and on. Major contractors accept.only applicant’s who have graduated from
either a commercial or a military Meep sea diving school.

A with all the potent1a1 for danger isolation, d1sor1entat1on, and the

. poss1b111ty of entanglement, -trench cql]apse and fa]11ng onjects, commer-
-cial diving nevertheless continues to thrive. The ‘professionals ‘continue to
don the intricate gear and assemblies that wil) jeep them a11ve.§t depth .

and down they go, again and a3a1n. ‘ .
This modu]e provides_a brief or1entat19n to Safety considerat1ons for

.+ commercial div1ng. It is not intended as a statement of. re]evant PSHA stan-

dards in their entirety, a compjete safety manual, or 2 Jbook  of d1ving in-
truct1ows, rather, it 1s hoped that, the student w111 ga1n an appreciat1on

for the complex safety’ factors inharent in commerc4a1 d1v1ng.
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Page 2/SH-43

. "« OBJECTIVES ..

- -

Upon comp1etionlof this moduile, the studgnt shou1d‘be able.to:

‘Name 10 physical requtrements ‘of divers. -(Page 3)

Describe the requirements for med1ca1 exams for diving personne1
(Page 5) ' T - LI

List five 1n3ur1es incurred\by d1vers and exp1a1n preventive measures
for each. (Page 6) ' " -

Name three physical conditibns that should prevent a d1ver from enter-
1ng the water (Page 11) ‘

DeScribe three types of breathing apparatus (Page 11)

Discuss protect1ve clothing Ybr~d1vers and descrihe situations where
each is.used. (Page 15) . . s Y

List four questions that should be answered before?a djver coﬁsiders
taking a particular job. (Page.l9)

Discuss eq&ipment that should be checked upon arrival of job site.

(Page 20) ; e

Name the eQU1pment that should be'1nspected before entéring water
(Page 22) -
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[ﬁ OBJECTIVE 1:  Name 10 physical reduirements of divers: 1 -
L F M 1 .,

Pl . . 4
fﬁé primary prerequisite for divers is very good health and mental sta-
bility. Each candidate should be medically screened against a set of physi-
cal requireme?ts Some dSHA standards prohibit diving for- peopie with cer-
tain spécific disabilitdes.
\ Oral hygiene shou]d be estabiisheg through a dental check -up,

rays and inspection of gums and -inner walTs.of the mouth., Cavities should
be very compactly fi)led to avoid the p0551b111ty of toothache while div-
ing. If a tooth has an air pocket beneath & filling or in1dy, the pressure . /
1ncrease can cause excruciating pain ) .

Vision should be adequate for all normal purposes, Uut in d1v1ng, re- o,

o

quirements w111 vary fqem JOb to job. Color- b]indness shou]d grou‘d a diver
for an operation invo]ving signal flags, but would not prevent'%im or “her .
hrom handl.ing a Jow- v151b11¢ty assigngent. Divers must frequehtiy work in -~
visibiiity canditions of less than 10 feet. o o '
2 Chronic disorders of the ears must be corrected beforé the student- 1s i
a]l wed to dive. Blockage of the eustachian tubes that lead 40 the ear
-~ dryms can Eause extreme pain during descent, pogsibly followed Dy, rupture bf -
the drum. Meniere's disedse of the’ 1nner ear, dizziness, or chronic 1n|b11- ’
ity tQ equalize midd]e ear pressdre wiii restrict or prohibtt a person's*
chances of diving R ‘ f
_Nase and throat conditions sych as rhipftis (inflammation of nasal mu-
cous mémbrane with postpnasFT gri into the throat) are considered suspect
in a potentiai diver. “Chronic rhinitis interferes with' ckearing of the mid-
dle ear or. 51nuses. Laryngitis can: lead to choking Any nose/throat prob-

lem that does notcregeond to medicaJ treatment may disquaiify a person from .

3

div'ing ﬁgc‘ , ' L. .
~ Lunés ﬁust be X- rayed for evidenCes of damage. Eniarged 1ymph nodes at
4 the root of the Tungs suggest some serious disorder requirinq medica] irmves-
‘ ', ¢ ~ : A , ‘ T
L T e e -
i oot ';“;b s . : - SH-hg/Page 3
. '. - “. ‘X' . ' i‘ '
'l& '; ‘ a ’
“ 1 : - 6’ ‘
. . . ’ ) -
. . ) ) R '.‘ '



B .
- - e
. . /) .
v -~
1 .

»

‘ \ti‘gatio:zt .A bleb (enlarged air pocket just under the surface of {he lungs) ./ ‘
represents ambther hazard: it may rupture without warning, resulting in

co11apse of tht lung. Either of the foregoing cond1t;ons can rule ouf div-

ing. Cystic or cavitary disease, chronic asthma, emphydema, or bronchitis |

can also bar a person from a diving career. ) o
The cardiovascular system keeps the heart beating and the blood circu-

1atdn§ through the body. The condition of the heart/arterial function

\y/,shou1d be medica11j determined by an EKG‘(e1ectrocardiogram) If abnormal-

. ! : ' D | . -";
. r , - Page’d/sH-43 | , e - _ ;. (
.//,/. |

!

jties show up, such as heart b1ock, valvular d1sease, skipping heartbeat,
ang1na, the candidate may be d1squa1if1ed 0ther~proh1b1t1ve'factors could
be chronically high b1ood pressure and history of stroke.

The gastrointestinal system should funct1on adequately. While daiing,
however,‘a Anorma]“ person may sometimes feel bloated, or suffer more seri-
ous pain and cramping followed by fainting.x*gua11owed or trapped air in the

’stomach expands on ascené and if not released becomes uncomfortable and po-

tentially harmful, Eating gassy foods prior to. div1ng, swa11owing air or ¥ .

chewing gum during.the dive are to.be avoided.- Tedborary bowel or stomach

upsets will ground the diver until recovery. Chronic gastrointest1na1 dis-

orders mj rule put a diving career. - ’ - ‘
The genttourinary system must be free of organ damage caused by alkco-.

ho1, drugs, or disease. Under hyperbaric pressure many ailments .are sub-,

Jected to additional stress. Kidney, bladdes, and urV;hra shou1d be checked

during the medical examination: Djabetics on perpetual insulin therapy . -

should not attempt to enter commercial diving, even.though many well-con-

tro11ed diabet1cs are able to participate in skin- d1v1hg. Generally spgak-

165, anyone who must be regularly medicated (for any reason) by antih{sta- C -

m1nes, steroids, barbiturates, or mood-altering drugs is Better off on dry a '

land. '

+
.

Skin d1seases may be bad news for prospectiye divers becauselpf the \lﬂ '

enve]opind diving dress - it:is anmvitation to the outbreak of itching . .
rashes that a diver wou1d not be able to re11eve at the bottom of the sea. )
Persons with chronically recurring s@#n disease or with allergies leading o Poe ;
to hives ‘and other erupt1ons, may be restricted from a ﬂ?ving career. 'r,~ . - "‘
co “ - R

N . . .
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to equalize can result in some unpleasant, Symptoms - dizziness,

Pressure equa11zat1on, as,used in diving, 1s the process of equa11z1ng

the pressure di fference between the middle ear and the body of water you

happen tb be 1n.' Ability {o equa11ze varies with the-1nd1v1dua1 Failure
r1ng1ng in
the ears, even hearing loss. Somet1mes the eustachian tubes become soO
bTocked that the inner ear is affected and may rupture under the unequal
Since the 1nner ear, controls equ111br1um full

Such b1ockages proh1b1t diving,if they cannot

pressure (4nner ear bends).
vertigo can result as well,
be relieved.

Oxygen telerance is a highly individual matter. A diver can become

toxic when breathing high concehtrations of oxygen under increased presdure

for*a prolonged time,

Symptoms range from nausea, d1zziness

and visual

d1sturbances to numbness’ and convulsions.

Except for ‘headache and listlesss2,

. partial pressure is reduced.

ness, symptoms usua11y u1sappear when air is substituted for oxygen and the

[l

ACTIVITY 1:* —* »

~List at Teast three chronuc physical disorders that could

disqualify a person from d1v1ng.

1. ) A

2' L LY )

3. ' ‘ -
. x

. [
b - PO
OBIECTIVE 2: Describe the requirements for medical exams
2 for diving personnel.
0y ‘Yi ] v‘ N
~ v

-

A *

o ’ ! .
. The employer in a commercial operation must determine that all membefs

of a diving team who may be exposed to pressure through diving are physi-
cally fit to do so. These employees must u 0 a medical examina ion\
—_ - } .

*Answers to Activities appear on 25[

v

. . . M )
v - SH-43/Page 5
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before the1r flirst d1v1ng operations with the emp]oyer, or' must obtain the
résu1ts of a med1ca1 exam given w1th1n the past yeqr Besides an initial
medical check -up, annual physicals should be administered to .divers. In
certain types of diving, a check- up is advisable every sikx months, If a
diver becomes ill or ]$‘1n3ured, and is hospita11zed for more than 24 hours
as a result, medical fitness for diving must be re- estab11shed through a
checkup. Initial phys1ca1s are paid for by the emp]oyer, a1though free'

. 1an~1vers may have to pay for their own phys1ca1s Employers are not
requited to pay for subsequent pRysical examinat1ons._— ‘

The medica1 exag should include chest X-rays, EKG, visual acuity and

color blindness tests, hearing test, hemocrit or hemog1ob1n count, sickle

cell index, white blood count, and urmna]ys1s ¢

ACTIVITY 2! EEEEEEEE———
tests that shbu1d be included in a d1v1ng
medical examination. =~ . | . :

- - T

.Name3

A

+
F—
=

2. How often should medical exams be administered for
. most divers? '

OBJECTIVE 3: | ist five injuries incurred by divers
and explain medic&1 emergency provisions required of

emplpyers. . T

)
-

Most injuries.in commercial diving ere due to some type of industrial
accident during work in the depths. "Other common and potentially hazapdous
/ 'injuries dre detailed in this section.
. The emp]oyer must be prepared for emergencies at the dive site and is

N ]

required to keep on location the telephone numbers;or call numbers of the

L]
’

“following soyPces of emergency aid:
« An operational decompression chamber. -

Page 6/SH-43 ‘ .




“- E - Accessible hospitals. v > .
- s Ava11ab1e means. of transportat1on. ‘ . T . -
: .. The @earest Coast Guard Rescue Coordination Center. )

A first aid kit appropriate to the diving operition and approved by a physi-
" cian must belprovdded, as.well as a standard first aid handbook (Red Cross .
or equ1va1ent), and a bag-type manual resuscitator. .In addition, all dive
. team members must be trdined*in CPR (card1opu1m9nary resusc1tat1om) and
first aid, and have experience or tra1n1ng in diving operations and emer -
gency procedures. ‘ : "

) / Air embolism is one .of the most Sserious complications *that ‘can otcur in
diving. The term means, 11tera11y, that an air bubble has entered into the
heart/arter1a1‘c1rcu1atory system. Rupture of .the a]ve011 wal]s (air sacs
in the lungs) forces air into the d1ver S b]oodstream. Blood vessels become

. plugged by air bubbles entering the circulatory system d1rect1y from the ‘
tungs. This conditidn is caqused by over-pressurizatiom within the lungs,

and'may' result from any of the following practices:

- ~

) . Too rapid an ascent. ) . . . .
' » Holding one's breath during ascent. .t )
» Diving whi]e'exderienc;ng a cold or lung disorder. . ' ‘
” §ymptoms of air embolism-usually occur affer surfacing - within sec- - ,"
! onds and up to five minutge. Symptoms may inelude weakness,* dizziness, pa- ~
Lo ralysis of arms and 1egsd’£isua] disturbance, chest pains, and convulsions.

+ Sometimes bloody froth at the mouth appea and- the end result #s uncon-
— -kciousness. Air embo]rsm must be treatedqimmediate1y. .

Any diver who is unconscious upon .surfacing should be suspected o?‘hav-
ing air émbolism, and immedfate1y efforts’shou]d be made to get medica1 ' -
aid. These precautionary measures can help divers to avoid air embolism:

' 4 Do not ascend at a rate faster than 60 feet per minute. "
+ Do not’hold breath during ascent: breathe normally. ' ,
N « Exhale continously gpen mating ?free ascegt."? - ) : e
» Never dive when suffering a respiratgry disorder.

- .
Noseb]eed -usually or1g1nates from the 1nner ear or nasal sinuses. Too rag1d
a dive or overly strenuous efforts to equa]ize pressure can bring on

{

. SH-43/Page 7
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bleeding. Even with no medicakgcomp1iéations; a beginner may experienc
some nasal bleeding during the first few dives.

Barning_comp1ications, revoer} from nosebleed is sbontaneousf. Ad
tor may be consu1ted, and nose drops.or nasal spray may be prescribed'a
preventive measure. Always observe_the correct descens1on/ascen51on ra
Make sure.that your diving dress i3 properly inaflated. |

Squeeze is a term used. when _pressure . 1s greater on one’ part of the
than on any other part. B1eed1ng from the lungs (rupture of the 1ung ti
sue) is one symptom’of squeeze, Squeeze ofn be caused by these 1qcorre
practices: . . . ) . s

]

e

oc-
s a
tesh

body
is-
ct

<z

-

+ Too deep a destent ‘during skin diving. L .

=\Ho1ding breath upon descent when usino,scuba.

.

+.Faulty inflation of the diying dress.

Cd . . :
Internal ‘ear squeeze (hemorrhage within the tympanic membrane and.
dle ear) is caused by a difference in pressure ori each of the eardrums.

Inability to clear the ears and equa]ize'thé pressure may be due to ihe

mid-

xpe;

rience but is‘usually the resu1t of inflammation and/or excess tissue grouth

in the eustachian tubes which lead to thé eardrums (Figure 1).
The b1ockage will cause extreme pain“in the ears during descent.
may be sudden relief if the eardrum Fuptures, only to be fo]]owed by bl

ing into the eardrum or middle space, and spitting up of blood. DO NOT try

first aid pn the stricken diver - seek professiona1 medical®help at onc
‘The diver must avo1d pressure changes until the rupture is comp]ete1y
» healed. On]y then is-it safe to attempt anot”ig dive.
- To avoid internal %ear squeeze, you should take these: measures

There
eed-

e!

+ Equalize ear pressure prior to diving and during descent (move jaws,

blow gently against closed nostrils). .

+ Never dive with a head .cold or 1nfect10n. Either cendition can
block -the eustach1an tubes - they must be kept open to comfensate .
for pressure’ change. .

) . ' %

External ear squeeze-may be caused by the use of ear pfugs during
d1ve, if air becomes trapped between ptug and eardrum. Another contrib
factor fis the sea11n§'over of the external ear by the hood of your wet

dry suit. During descent, there may be pain in or on the ear, even aft
~ \

Page 8/SH-43 .o 1 i
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Figure M. The human ear.

r
*

c]ear1qg --a pain "quite similar to that of middle-ear squeeze. Id‘su(h
cases, a doctor shoqu be seen and" pressure avoided unt11 the damage hea]s.
These are the 6recaut1pns aga1nst externa] ear squeeze:
» Never: use, ear p]ugs when diving. v
«*Allow air or water (depend1ng on the type of suit) to ehter,the-hooe
and preveht squeeze ) . ' .

14 . . r
- ! .

Exhaust1on can occur\when a d1ver tr1es tN\work beyond a certain capac-
ity. In th1s\cond1t1on, the diver exper1ence5 a feeling of suffocat1on an
fnab711ty.to breathe déeply enough. for: comfort Exhaust1on may be due to

overexert1qn or poor physical condition. Fatigue, weaknessy and labored

breath1ng character1ze this state. When e’haugted the diver may.deye]op » \'
Ny

extreme anx1ety and . tendency toward pan1c. Ths‘appropr1ate treatment 1s -
rest. Teo avo1d'exhaust1on in thg'water these guidelines should be kept 1n
mihd: ; . ) . . .
L] - * R P . .+ N
* Know and respéct your physical  limitations. . /”
Khow the limitations of your equipgent. *
Tra1n in order to e11m1nate panic (under any c1rcumst nces)

~
’

”
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. - E : Compressed a1r,111nes§, or bends, 1s‘a.ser1ous cond1tion wh1ch results J* .

“ from inadequate decompress1on Whert pressure fis released too rapidly, 1nert
gas bubbTes of nfzrogen or he11um aré formed. This excess1ve amount of gas
1n the b6311y t1ssues can resu1t in "1ocal pa1n, d1zz1ness, shortness of

- breath, extreme fat1gué paralysis, col1apse, and. unconsciousness., The vic- .

+ tim of bends shoutd be immed1ate1y treated by recompress1on - ‘

)

Depend1ng on‘their 1nd1v1dua1 to]erances, divers using N, mlxtures may ey
% . ?ee] 2 nareotic effect, known as n1trogen narcos1s, when ghey are at and be-, . \‘\‘
*‘* 1ow 99 feet. In this cond1t1on the diver may experience a physical ang '
I mental slowdown, and diff1cu1ty in concentration s1m11ar to that undergone
with alcohol intoxicatien. “The d1ver may deve1op a b11ssfu1 state of eupho\
ria but be unable to perform’ the simplest task.
. Carbon monox1de poisoning is a toxi¢c cond1t1on resutting from d1sp1ace-
, '< ment” of oxygen 1n the blood by carbon monox1de (co), Co. tox1s1ty is a pe-
Fenn1a1 prob]em for divers. The gas may be present jn~their compressed air
tanks or surface air supp]y due to the entrance of eng1ne exhaust 1nto the
.‘;/ air intake man1fo1d "Improper 1ubr1cat1on of air compressors 1s another
. Jsffactor - if cy]1ndeﬂ tempg~ature becomes h1qQ~enough it c@n cause part1a1

. _ Combustien of the lube oil. , .
In a CO 1ntox1cat1on cond1tion, d1vers may deve1op headaches, nausea,

dizziness, and confus1on The air may "tagte bad." Lips and f1ngerna11

. J beds turn cherry red., A suff1cient degree of toxicity will, cguse uncon~
- ' f .
. ‘cgﬂasness.: ,
meeesssssessssssss @ ACTIVITY 3: EE——— -
Ve . List five'diving injuries and name\pneasures to prevent
ot g . . .
,them other than correct descension/ascension rates.
© 1 : L ' Y
4 2' .‘ i " ’
- . — ; g t &
’ ) 3.
4, : .
R - 5. - .
'. — . ) .‘ « L] A
A - {
~ \.
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OBJECTIVE 4:

.

. Name threé physical conditions that" I "

should prevent_a diyer from entering the water.

,

[ “ .
Even g*gerfect phys1ca1 spec1men will sometunes deveT’op a tem& rary

illness. ~With a cold or any»na§§1/s1nus condition, with a sore thro t, a
minor bowel or stomach upsét, and particularly with any krnd of ear prob-
Tem, DO NOT DIVE. ) =
- A precaut1onary word about dr1nk1ng and diving -/they do not‘ mi x.

Alcohol, 1ike CO and Nz, is a toxic poison which takes time to dissipate.

NEVER dive immediately following a celebration!
another day.
effect on the diver S a]ertness and awareness.

Sleep it off and wajt for

Many drugs, even some over-the-counter medicines, have an

Diving should not be under-

: taken by persons who are under,the 1nf1uence of drugs that ﬁmpair mental or
L

physical functioning. . L'
' i * ¢ . N ‘g’ .
N , ;
Eaaasssss—————  ACTIVITY 4  essssssssessssss—— -
(Fin 1n the blanks.) ’
“Three” temp rary physica?’cond1t1ons that shou]d prevent a
diver from entering the water are: -
1 . = ' i 24
&
2~ . . -

) 3. . {

&

) 0
Describe three types of breathing appara-

OBJEGTIVE &:
tus. . ) o
] \ @ -
7 all” the, protective equ1pment required by a diver, the breath1ng air
supply is There are three basic types of breathing apparatus,
each requiring. its own specific equipment, procedures, and techniques:

ramount.

.
.
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+ Scuba - selfacontained compressed air. ¢ ) 4 ‘
» Surface-supplied compre'ssed“air - st_.aﬁgard diving gear.

"+ Mixed gas - a combination of oxygen rebreat‘\vng apparatus and
oxygen/n?i'rogen gear. ‘ -

.,‘-,.

-7 In ‘all diving operations described her’e the tera "tendmg" refers to
the monitoring of the diver by another person who stays in commugication
with the diver, and ready.to assist the diver if necessary The tender

br1ngs out<the diver!s equipment from storage, prepares it and assists t ,’E_,/
diver in donning the gear. When the diver goes into the water, th_é" tender

ih surface-supplied diving holds the .
Y /) . safety and air lines and communicates - \
u“"': ®/ through an intercom system or hand
\yal) 3 signals. 1In scuba diving, tenders rarely

’ f“\\".’. 1 )“ | ommunicate with the di
) /fg; \;\~ / ‘|‘,| communicate wi vers.
. 1 - [)

i .1 | ' Y \,‘ A scuba diver, "equipped :n‘th open
’ KX <o °s | = circuit-contaifed air, ‘Figure 2, is inde- ) g
l“i‘TI‘ ‘i'ﬂ'i-‘\'ﬁ 8 ] pendent of the surface for the duration of 5 r
l'?:? q,l ) ) i the air supply. The scuba mode,'though
, !”l.,i \';1' ) P popular with sports divers, has its limi% ‘ ,
{

:';‘ t :’ : "tations with regard‘to commercial require- ~-
4 . B M ments. - If your air should run out at-a
critical point in the job, you would have

q \ N\ to resurface and start all over again.
' ) | E @ There is rarely any means of voicé commu-
\ J‘\‘ nication with those on the shrface, the
diver need a "buddy" in constant visual
Figure 2. Self-contained air. contagt. As there is_frequently little
\ : visibility in the depths, you would more
than likely have to be tended from the supface. A standby diver must be
available as well when a scuba diver is 1'n. the water. '
It is almost impossible to predict how long a job may take, and carry-
ing extu\lair is more expensive than using a surface-supplied tecrmiaue to
begin with. I}s a result of these.limitgtions, scuba has a very minor role

in copmercial diving.
' /
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. In su’?ace supplied compressed a1r‘jdving, the essentials come down
from above: air, 2-way te}ephone cth%hicatleﬂ, _instructions, 1nformat1on,
’ : - 7 akgpd rescue. A complex system of

" = lines .,and hoses, collectively called

éhsfthe umbilical, affords contagt at all
times betwéen dive location and diver
.. as well as between divep and bell, or
between bell and 1ocation:
t According to OSHA standards,
surfacé-supplied divers should not

“exceed a depth of 190 feet unless the
. .bottom time is 30 minutes or less.
In that event, the diver may go-to
" 220 feet. Beyond these limits, air
~_ diving is considered unsafe because
'f o' . of the-danger of nitrogen narcosis.
A decompression chamber must be
ready for usesat the dive location

' when operations require diving deeper
N "« ™ then 100.feet, making mixed gas
- Figure 3. A fixed buoyancy " . dives or ‘decompression dives. A
/ manipdlator tel]. cN v ~ bell (?1gure 3) is necessary for /
f, ) - ';- 4 divers having an inwater'decompres-

sion time of more than two hours. Other uses for the bell imclude
transportation to and from‘the &nderwater work area and temporary refuge
during operat1ons, particu]arly 1nnrhe case of an injured diver.

Separate dive team members tend each diver in the water, and a standby,
diver must be available as we1] For heavy -gear diving, below 100 feet, or
decompression dives, the standby sh0u1d have access to an extra breathing
hose ready for use in an emergen;y.a

There mu#t be on-site a prﬁmary breath1ng 952 supply sufficient to sup-
port all divers for the durat1on of the dive, including 'the decompression

i -
*interval. Diver carried gas reserVes are proyided for each team member. In

addit4ion, a reserve breathing gas supply is maintained at the dive location.

-9
- - . L)

s .
4 ’ 4
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Aruitoxt provided by Eic:

“ ,
. .. e

ot - o e
For the duration of any d1ve, an 1nwater ptatform or 1adder fmst be t
N rigged and tended to assist divers as theynenter or 1eave the wdter. Often

they must enter/exlt under extremely hazardous cond1t1ons, such as rough or -
cold seas. : ' - o ,

Mi xed- gas d1v1ng is a diving operation in wh1ch the d1ver is supplied
in the wdter with a brea}h1ng gas other thanda1r. In the .mixed-gas mode,
the diver is surface-supplied with oxygeﬁ'rebreath1ng apparatus and a
mixture of oxygen]nitrogen~(or of HeO,, ur of all three). Mixed-gas diying
shoufd be conducked only under certain conditions:

‘ « When a decompressionachamber (Figure‘d) is ready for use at the
dive 16cation (because of.the gheater risk of decompress1on sickness).

4 - o
~ « When a‘pell is used at’ depths greater than 220 feet. A

« When the dive involves an jnwater decompression t1me of more than
two hours.
. When & closed bell is used at or be1ow 300 feet. . y o

. Figure 4, A decompression chamber.

»

»

] + " X
Other OSHA requirements of mixed-gas‘diviqg, are' the same as those-for

I

) surface-supplied air diving. -




“ter.

’

¢

\ . K
! &f : . ) s;f*
_ ACTIVITY §: '— “
List the three types of breathing apparatus, and_describe ) .
the function depth and limltations of each. T, o
{ . 1. - ' /
20 M ’ ’ A * : . W‘) :
. 3' 2 \- A
* : .4 ‘?}:
. - S "

' v N
.OBJECTIVE 6: Discuss protective clothing foc/ﬂ'e{s and .
des;}ibe situations where each is used.

-

L

-

-

he JEar a diver wears will vary-from .job tq job, dependj on these
] { Jag e

factors . "
“ + The nature of the work‘ 7
. ‘ ’
"+ The mode of diving. —

»

©ure 5)

+ The depth of the dive. ™=~

« The water temperaturé and other water cond1t1ons & ) -
. The conditions of the bottom.
" - ‘
. The‘duration of the dive. T
A dtstinction s made between heavy gear _dn gear, ' Heavy gear is

often ‘used for dive?'ef 1ong duratlon, such as in welding and rigging.
L1ght gear is generally more appr°pr1ate fop’shorter dives‘ where moresma-

. neuverab11ty 1s~des1rey,.pr when the diver is using 4 dry habitat in the wa-

“(A dry habitat is a chamber 1n wh?ch the dfver can reft and recuper-
ate, wait, etc.). o . / _

The ocean-f]oor is full of booby traps for divers: jagged coral to
snag a 1$fe line; falling rocks to be dodged; s11ppery marine 1ife (Fig-
A sﬂ1t/c1ay mud bottom makes walking very .difficult.

The's1ightest movement

Divers can
sink up to their knees in the Toose, sticky mixture,

-inV’stir up the bottom and create conditions of Zero visibility.

Routipely, a diver wears vu]canized -rubber boots or fins for protection

from bottom debris, G13ves are necessary for prevention of hand injuries.

[ ’ ' /
¢ .
hd *
‘. .
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PAruntext provided by eric
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.

Figure 5.

. b ;
Martrie tife can create diving hazatds. -

. [N

They may be stahdard rubber g]oies, or. comon work gioves of suffjcjent
strength to survive barnacles, splinters, and scrap metal.

X wetsuit or exposure suit (Figure 6) for holding aEat is warn next to
the body, often underccoveral1sfthat/m1n1mize damage'to the wetsuit, '

A dry su1t comes all hn one piece: arms, 1egs,'and headgear.
The dry suit acts as a buoyancy compensator and ‘must have its own exhaust
va]ve if directly gonnected to helmet or mask.. When ysed in scuba diving,'
any buoyancy compensator* must have an 1ni]atf6n sowrce separate from the
Scuba divers must also

neck,

breathing gas supply, according to OSHA standards.
have a floatation device capab]e of keeping them in 2 face -up position ‘at

the surface. Fins may be worn as apg[opriate, usually for ahy Wwork that $

. requires\§rave11ng in the water. ‘ , . 4.

. Page iG/SH-45 :

Each diver must wear a safety harness which has - .
- A foo?-proof bucklfng device. .

.

. . :
. ' '
. .
~ .
. . . ‘ . ‘ »

(3

v




Y,

L.
i

. . N v “ 3 ,*
RE An ‘attachment po t’for the umb111ca1 "to prevent strain on mask
- or he]met.
« A 11Tting point a wh1ch thg\safety 11ne s pull force will be evenly *

distriphted‘over the diver's body. ,

Head gear may be a ‘face mask (F1gure
7), a he]met, a hard-hat, or a rubber hood
accor?tng to the c1rcumstances of the dive.
In surface fupp]ied air diving, masks
~anq/or hé}ggts must have an exnaust valve
and a monreturn valvé 1ocated at the attach-
ment point between he]met/mask and the gas

4 supply hose. These valves must close eas1!y

and conc1u51ve1y ’; {
. The exhaust valve automa}fca]ly bal-
ances the air pressure in thé 'helmet and
makes it possible for the diver to change
the buoyancy of some d1v1ng rTgs The non-
_return- valve allowé air ‘4o enter the helmet
but not to flow back out, dp return. It is
“ M. the most important valve in a diver's line.
The above (OSHA) standards apply equglly to/’
the mixed Zgas mode of diving.
A diver usimg light-weight gear,(Fig-
ure 8) must wean’safety harness, weiggt
belt, light-weight face mask with 4sso-

glated valves and connections, diving dress, .
- ) ifﬁnsisting of wet or dry suit, gloves, .
Figure 60 A diving wetsuit. shoes, or' fins, ankle weights, watch, and
L ] kedfe. -, P
A diver using heavy' gear must wear hetmes and breastplate (Figure 9) '
with assaciated valves and connections, weight be]t di®Mng dress that en-
closes the body (except for head and hands) in a tough, waterproof cover,
life Tine, gloves, knife,'he]met cushio ; and’lead-bottomed weighted shoes

v . ( ©

- . . . LD ' .
. r\ . .
) ‘ SH-43/Page;17
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" shoes by straps in lieu of weighted shoes. g
t

. NV N U 5 W
‘ ‘ffq‘*/’§11hm .ﬂJr ' . Elfh -

% A helmet may‘havé a telepho

s
M 3 S
'

- .,

of 24 1ps each. The diver may wear metal ankle weights affachedyfd'fhe

Y A ]

oY, e pe P

Figure 7. Commercial diving gear.

recess, with an air "gooseneck” attach-

-ment at the back of the helmet; brwastplate is secured to the.diving dress

by strzps. A jockstrap passed betw the legs hg)ds the belt in place and’
’

keeps helmet from floating off the diver's shoulders.

Figure 8. light-weight i . Figure 9, Diving helmet
"y diving gear. : " and breastplate.

N
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. — ACTIVITY 6 S

Name' four items of protective gear that should be worn

o by a diver_usfhg heavy gear. .
' . '. 1. / Y )
3 « ~ /
\l’ . 2- \1\’; : \ - . -
3 ! ‘30 T M ‘,‘ .
e 4, . ' L\

(] i ’ .
"OBJECTIVE 7:  List four qudstions that should be answered
' . Ybefore a diver considers taking a par\{tpleﬁ Jjob.

. ' -~~~

A1l dive team members fust have either experienée or training in the_
. use of the tools, equipment, systems, the'techniques, operatiohs and
R B emergeﬂcy procedures relevant to both the task and the diving mode. ‘Each

_memper should also have had training in cardiopulmonary resu;51tat1on and
" first aid. ‘
. A great deal \of preplanring 1s necessary before a dive actuaHy takes

place. P/bspectuve members of the dive team should, be briefed as to the P

.

following: . - ’ ‘
+ The diving mode to be used.
« The depth at whtch they must wérk.
+ The equipment needed for the dive. -
*+ The type of work to be done. . '
.+ The tools to be used. o ' :

; If a diver ;s in doubt about any of the job requirements, if he or she .

is temporarily i11, or simply inexpe.ienced in some phase of the operat1on,

then it is wise to refuse to take part in the dive,, UNo diver is obliged to - ,
participate in a dive, and employers are often the ffrst to agree. . -

* - (OSHA requires that a peérson: be des1gnated by the employer to oversee

all safety and health aspects of the d1ve. Because.d1v1ng is such.a high-

risk occupation, this per50ﬂ'shou1d have knowledge of the physiological as

well as psychological stresses involved.
c. ' 3 ) Y 4
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' v esssssssssssssss ACTIVITY 7: sossssssssssies - . ‘

C Name four ftems of predive 1nformatlon that a diver

\ . should ask about before signing on for a Job. -
.- % . 1’ ’ (
2, - .
.7 _ : .
a. L Py .AT i ‘. ‘

T

OBJECTIVE 8: (ngcuss equibment thav]shou1d be checked _
upsQ arrival- at the site, . . . . '

@

A ‘ ‘ o ~
! R A
Faulty eqykpment can cost lives! Upon arri&al at tie site, every item

involved in the dive should be thoroughly tested.

-

Air compressor systems, as illustrated in Figure 10, that are used to
supply divers must be equipped with a volume tank that has a check valve on
the inlet side (to prevent .loss of air if compressor fails), a presél\)re' .
' - gage, a ré]jefixa1ve, and a drain

valve (to drain water from the volume
tank). Air compressor intakes must
:‘bé located away from exhdust or other
contaminants (OSHA). -The system mu;t

be inspected feature by feature: the

8?1, fuel, and batfery water should
be checked. The.engines should be
started and stopped td make sure that

they run well, - -

-

The bell-handling mechanism, if
it is to be used, must pass rigid in-

spection. Spgcial attention must be
Figyre 19¢ Air compressor givg; to the diver's" exhaustsand mon- a_\T\\r

system.- return valves; to their air hoses

L4
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$ ( ¢
and telephone lines. OSHA requires that‘each diver's depth-time profile
must be monitored by a depth gage which can be read at the dive 1ocatioh.
Scuba divers who have no copmunicqtion with the surface catry their own
gage. ) ‘ . -

There must be a‘!heck of all tools to be used in the operat1on, includ-
Jing underwater flash11ghts. Certa1d\emergency tools are to be ssﬁ aside to
be sent down with the standby diver who must be availahle at the location-to
“assist any member, of the team; they are 12" crescent wrench,” 12" pipe

wrench, #4 hammer, and underwater flashlight. 4

Hand-held power tools must be de-energ1zed before put into or retrieved
frdm the water, and they should not be supp11ed with power from the dive
site except as requested by the diver. For welding and burning operations;
insulated gloves are requ{red\and must be inspected (OSHA).

A functioning decompression chamber should be available and read for
instant use if dives are to be deeper than 100 feet. The decompression
chamber must be checked before each ‘dive to see that a11 equ1pment is work-
ing properly.

The tender must also set up_ ;%a test the diving phones and is required,
when the chamber is in use, to remain constantly beside the cWamber and near
the phones. / ] - . )

Other necessary equipient includes the Red Cross handbook on first aid;

~a first aid kit for diving, capable of use under hyperbaric pressure; and a
bag-type manual- resuscitator with transparent mask and tubing. These items,
too, Should be safety-tested (OSHA standards}.

Y

Name three pieces of equipment to be inspected predive; -

. ' e name the items to be inspected on each piece.

A 1. -
2. v. . —" ( .
3. 3 '

o , SH-43/Page 21
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OBJEC11VE 9: Name the equ1pment that should be inspected

.'ﬁ before entering the water.' “ ) . . : N
. ' d v
Just befoFiéEFe dive takes p]%ce, there should be 1nspecfion ef every
device that concern;'a'diver's personal ‘safety. The breathing gas supp]y
system, including reserve gas, needs particular attention. o T
Masks, helmets, and thermal protection must be guaranteed secure. épn-
trol valves of helmets should be-opened to bleed off air in the hose! All
clasps, bucd{es, release }eapdre{, and joinings of the haqness/safety-be]t
rig shoyld be tested; tenders should double-check life lines.
An operational two-way voice communication system must be used between
each surface-supplied air (or mixed-gas) diver and a member of the team who
' remains at the dive location. It is
extremely importaqt %or this system to-
X operate without fault. Once in the
\ water, the diver must depend on sur- - /

face-supplied information that i5 often
vital. There must be, in addition, a
two-wdy communication system (not nec-
essarily voice) available for obtaining
emergency aid (OSHA requirements){ '
Make. sure that the divers carry )
their accédsories: flashlights (Fig-
ure I1), watches, and knives. A diving

Figure 11. A diver's flashlight. knife is an ingenious protective

‘ o tool. One side of it is a saw; the
other a blade. When not in use, the knives are placed in the sheath, which
has a ring on the back so that the knife may be secured to the ‘diver by a
piece of line. If?;he knife should fall, it.can be pu11eq back up rather
than disappear into the depths. A knffe‘is somet imes essential for cutting
oneself loose in the event of enfanglements; for cutting rigging, for minor

[N

-

sawing, and for other odd jobs.

L4

Page 22/SH-43 ' .
g / ' ) 2;)




4

‘ - » C e
| 4 ) . '
\ S . . .
[ ' O ' ’ . . . -
‘ Wind al] underwater stopwatches and let them run.for half-an-hour . *
before the dive begins. Check to see that the watches remain .synchronized -
never issue one that has malfunctioned. ) ' )

. A timekeeping device te monitor the diver's depth and downtime must be

“%ept at every dive»1ocafion.' . . . ¢ oo ‘ N

Unique hazards (strong currents, no visibi'lity,'Atreachenous bottom, '
jagged rocks, frigid w_atgz must be identified and provided for. -Sometimesé,\
hazards are caused by othér diving activity in the area, or diving takes
place near a busy shipping lane. In these cases, OSHA requires that ﬁfu
attempt to coordinate your operations with those of-other parties involved.

N
i

—~

; EEEE—— ACTI))ITY 9: A

0f the gquipment wpich“shou[d'be inspected pre'dive,
name the items you consider most vital, -

[
L4 .

~i

4
-
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ANSWERS TO ACTVITIES ;
- ’ e D

ACTIVITY 1 — . ’ ' ‘

- %

‘. : (Any three.) - At o '

B L‘//, .
h 1. Meniere's disease '(diziiness, vertigo). )
2. Heart block. v - A
3. Diabetes. Co

"

™




-

L4
- ~ ' | ;'
. . ) - > ~
4. Skin diseases, N - . A ’
5; Blockage of eustachian tubes. - , ' »
6. Nose/throat problem that does not respond to treatment. .
o Pneumothorﬁ{“ (collapsed- lung). S .
‘8. Necessity r regu]ar medication {anthihistamines, steroids,
- barbiturates “mood- ﬂtermg d,wgs) g
ACTIVITY. 2 ) .
{Any eight ) X - . .
1. Chest X-ray,-EKG, visua] acuity and color blindness tests, hearing
_tests, hemocrit o[ hemog]obin count, s_}k]e ce]l index, wh1te blood .
cotht, and urinalysis. . . ' * - ‘
2. Yearly. ’

r : ¢ oy
ACTIVITY 3 . —_ ‘ ) t
1y  Internal ear sqyeeze - prevent bY: equalizing ear pressure upon

descent; never diving with blocked eustaghian tubes. '

2, Exhaustion - know ypur physical limitations; know youn@équﬁpment's ned
limitatjons;.try never to panic. ) ' )
3. NiT¥rogen na'rcos‘is - |pcate air -compressor away from exhaust; reduce’
-‘ partfa‘] pressure 2 i - C
4, - Carbon monox1de po’isomng - use less CO in diver's air; use proper
machine lubricants N .
5.' Hyperventﬂation -\% hyper\;errtﬂation durirﬁ descent; breathe
) normally « avoid deep br athmg to the point of l1ght headedness.
ACTIVITY 4 "
(Any three.). <« : - -
1. Colds. ] C
2. sal/sinys cogditions.
3 “throat. . ]
4, r bowel or 'stomach upset. :
> 5. Any'ear problem. R g ¢
6 O\Ier‘indu1gence in a]coho'l . s .
ACTIVITY S < . - . | é K
1.“« Scuba d'iver - carr1ed compressed a1r depth limit 130 feet. .
. . w . - . . .
Page .24/SH-43 S "
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. 2. Surface-supplied air - depth limit -190' unless bottom time is 30
‘ minutes or less, in which case, 220'. T,

3. Mixed-gas surface-;upp]ied oxygen .rebreathing-apparatus and‘ox_ygen. i

~

' ACTIVITY 6
* 4 (AnY’fom.) *
1 . » . & ~
1. Helmet. )
2. Breastplate. -~
3. Weight belts. ' :

-

4. Tough, waterproof diving.dress. ' .
5. Life lire. '
—a 6. Gloves. "2
7. Knife. ‘ ¢
. 8. * Watch. ' . - : v
e 9. Hilmet cushion. C . : \
- - 10. Lead-wetghted shoes.
11, Ankle weights. ~

‘ ACTIVITY 7 ' - ' )«w ‘ ;
"' (An&‘/\four.) : " ' T ®

1. I.Jiv'in‘ de to be used.

2. Depth at which diver must Work .~ / '
. ‘Eqm'ntnneeged for dive. . ’B/

3
- 4. Type of work to be done. . ) T \
- 5. ,:I’ools to -be used. ‘ C e
‘ . ‘ 9 - ,
. AQTIVITY 8 .7 T ~ \\

T 1. _Aw cggpressor. ) = o

’ ' Z‘II-haﬁdHng mechanism. ~ ° . ' /
3. Decompressio® ¢chamber. ~ - . / ' o

‘ 4. -Red Cross first aid kit for diving, usable under hyperbaric
conditions, , ’
ACTIVITY 9 ¢ J
. . Every device that concerns a diver's personal safety. :

. L
”
4
\
. .
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