DEPARTMENT OF ARMWY ER 385-1- 86
U S. Arny Corps of Engineers

CESO Washi ngton, D.C. 20314-1000

CECW 0D

Regul ati on

No. 385-1-86 26 July 1994
Safety

GOVERNMENT EMPLOYEE DI VI NG OPERATI ONS

1. Purpose. This regulation prescribes policies and procedures
for underwater diving operations perfornmed by U S. Arny Corps of
Engi neers enpl oyees.

2. Applicability. This regulation is applicable to HQUSACE OCE
el ements, maj or subordi nate commands (MSC), districts,
| aboratories and field operating activities (FQOA).

3. References.
a. 29 CFR 1910, Cccupational Safety & Health Standards.
b. EM 385-1-1, Safety & Health Requirenment Mnual

c. US. Navy Dving Manual, Volunme I. (U S. Navy)

d. The Pthician's GQuide to Diving Medicine (1984), Pl enum
Press, New York and London

4. Definitions. Definition of terns used in this regulation is
i n [Appendi x A.

5. Policy. It is the policy of the Corps of Engineers that al
di ving operations be conducted in a prudent manner, ensuring
maxi mum ef fici ency while providing the best possible safeguards
agai nst personal 1 njury and property damage. USACE Commands wi | |
not use divers if the objective can be nore safely and
efficiently acconplished by another neans, e.g., using renote
control television systens in lieu of divers. Wen diving
operations are required, a "Surface Supplied Air" systemis the
preferred node of operation. Snorkeling and breath-hold diving
wi Il not be used except in cases where SCUBA or Surface Supplied
Air create a hazard for the diver. Snorkeling and breath-hold
diving will be acconplished on a case-by-case basis and nust be
approved in witing by the | ocal USACE D ve Coordi nator (UDC)
prior to the dive.

6. Responsibilities.

a. The MsC, district, laboratory or FOA conmander is
responsi ble for nmanaging a diving safety Frogran1|n conpl i ance
with this regulation. The conmander shall appoint, in witing, a
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Di ve Coordinator (DC) and alternate DC to organi ze, integrate and
nmoni tor the dive program

b. The MSC DC shall provide program gui dance and shal
annual |y revi ew subordi nate dive prograns. The Alternate DC w ||
performthese duties in the absence of the DC.

c. The district/lab/FOA DC shall review all safe practices
manual s, dive plans, nedical certificates, and dive team
qualifications and experience, etc., to assure conpliance with
this regulation. The Alternate DC will performthese duties in
t he absence of the DC

d. The MSC, district, |aboratory, and FOA Safety and
Cccupational Health Ofice (SOHO shall assign a representative
to be responsible for diving safety. The SOHO representative
shal | provide diving safety advice to operational elenents and
actively participate in the review and coment process for al
di ving plans and hazard anal yses, as well as on-site nonitoring
of diving operations.

e. Each USACE dive team shall have a diving supervisor
designated to be in charge of all aspects of the diving operation
affecting the safety and health of dive team nenbers.

f. The HQUSACE Safety and Occupational Health Ofice (CESO
shal | pronul gate and provide program and training guidance to al
USACE el enents. The CESO shall designate a teamto provide
periodi c peer reviews of district/lab/FOA dive prograns. The
CESO wi || contact, by nenorandum each USACE el enent to be
reviewed. Peer reviews wll, at a mninum specifically address:
medi cal eval uations, training, equipnent naintenance, record
keepi ng, operational procedures (dive planning) and regul ations.

7. CGener al .
a. Divers will be:

(1) Medically fit to dive as attested by a |licensed
physi ci an.

(2) Trained to be fully know edgeabl e of prescribed safety
procedures including the use of all equipnment and/or tools
necessary to safely perform assi gned tasks.

(3) Certified in accordance with this regul ation.

b. Verification of the qualifications and experience of dive

t eam personnel, to include divers, diving supervisor, tender(s),
shal | be provided the UDC for review prior to commencenent of
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operations. Divers neeting these requirenents nust be provided a
letter of authorization by the UDC. A |ack of experience or
qualifications to performthe tasks stated in the scope of work
w Il be cause for rejection or cessation of operations. Diver's
| og books will be included in this review

c. USACE commands, at their discretion, may elect to
i npl ement and enforce nore stringent diving requirenents than
stated herein, but under no circunstances wll the requirenents
be I ess than specified in this regul ation.

d. Each dive team nenber shall have a current certification
i n cardi opul nonary resuscitation (CPR) and first aid. First aid
training shall include the use of oxygen systens required by
this regul ation.

e. Dwvers will wait at least 12 hours before flying after
any dive: this interval shall be extended to 24 hours foll ow ng
mul tiple days of repetitive dives.

8. Adninistration.

a. Safe Practices Manual. Each FOA shall devel op and
mai ntain a safe practices manual covering the entire diving
program The safe practices manual nust be avail able at al
tines at the dive location. The safe practices manual wl|
include, as a mninum the foll ow ng:

(1) Safety procedures and checklists.
(2) Assignnents and responsibilities of dive team nenbers.
(3) Equi pnent procedures and checkli sts.

(4) Enmergency procedures for fire, equipnent failure,
adverse weat her conditions, and nedical illness and/or injury.

b. Medical Requirenents. The governnent shall provide each
dive team nenber who is, or is likely to be, exposed to
hyperbaric pressure, with a diving nedical examnation. This
exam nation will be perfornmed by a |licensed physician prior to an
initial hyperbaric exposure and repeated at not nore than 12
month intervals. As a mninum the itens specified in Appendix C
W ll be included in the exam nation. All abnornmal or
guesti onabl e nmedi cal conditions, not covered in Appendi x C nust
be referred to a Diving Medical Oficer for further
anal ysi s/ consi deration. Verification of satisfactory conpletion
of nedi cal exam nations shall be maintained in the individual's
personnel and nedical record files.
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c. Dywve Plans. A diving operations plan shall be devel oped
for each separate diving operation. This plan shall be
submtted to the UDC and approved prior to commencenent of

di ving operations and be at the diving location at all tines.
Al dive plans will becone a part of the project file. As a
m ni mum the plan shall contain the foll ow ng:

(1) Detailed description of the m ssion.

(2) Nanes and duties of dive team nenbers, including
di vi ng supervi sor

(3) Date, tine, and | ocation of operation.

(4) Diving node utilized (SCUBA, Surface Supplied Ar,
Breath-hold, etc.) including a description of the backup air
supply, as required.

(5 Nature of work to be perforned by the divers.

~ (6) Surface and underwater conditions, to include _
visibility, tenperature, currents, etc. Thermal protection wll
be consi dered as appropri ate.

(7) Activity hazard analysis for each phase of work, to
i nclude the hazards associated with flying after diving.

(8) Maxi mum depth and bottomtinme. Altitude adjustnments to
di ve tables shall be calculated for dives nade at altitudes of
1000 feet or nore above sea |level. See Appendi x B.

(9) Enmergency nanagenent plan to include tel ephone nunbers
for anbul ance, doctors, hyperbaric chanber, evacuation route,
nearest Coast Cuard rescue center, etc.

(10) Lock out/tag out procedures and procedures for dealing
with differential pressures shall be included if appropriate.

(11) Special tools if appropriate.

NOTE: The dive plan shall include the follow ng statenent:

"If for any reason the dive plan is altered in m ssion, depth,
personnel, or equi pnent, the USACE Diving Coordi nator shall be
contacted in order to review and approve the alteration prior to
actual operation.”

d. Pre-dive Conference. Prior to any dive, a pre-dive

conference shall be held at the scene of the dive anong all dive
team nmenbers to review all aspects of the upcom ng operation.
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(1) Prior to any diving mssion, the entire dive teamw |,

as a mnimm be briefed in detail on the m ssion and | ocation
of the dive. Briefing will include draw ngs and/ or phot ographs
pertinent to the mssion as well as an introduction of the

equi pnent and materials to be installed as parts of the m ssion.
Specifically, the briefing will include the follow ng:

(a) Description of diving apparatus/equipnent and craft to
be used.

(b) Information on the nmaxi mum working depth with esti mated
bottom ti nes.

(c) Nanes and duties of personnel on the team (Wen
possi bl e, incorporate at |east one person on the dive teamthat
has previously perforned the sane or simlar mssion.)

(d) Discussion of the activity hazard anal ysis.

(e) Enmergency procedures.

(2) Alteration of the mssion. |If for any reason the dive
mssion is altered, the DC shall be contacted and a revised dive
pl an established and reviewed prior to the operation conti nuance.

e. For each diver and dive, the information below, as a
m ni mum shall be recorded and maintained at the dive | ocation by
using ENG Form 4615-R Diving Log. |In addition, ENG Form 4616-R,
Repetitive Dive Wrksheet may al so be used if and when consi dered
appropriate. ENG Forns 4615-R and 4616-R are illustrated at
Appendi x D.

(1) Nane.

(2) Date and |l ocation of dive.

(3) Maxi mum depth and bottomti ne.
(4) Surface interval between dives.
(5) Type of equipnent used.

(6) Goup classification at begi nning and end of each
i nterval

(7) Water and anbient air tenperature.
(8) Depth(s) and duration(s) of any deconpression stops.
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f. For each dive in which a deconpression sickness and/ or
pul monary barotraunma i s suspected or synptons are evident, the
follow ng additional information shall be recorded and
mai nt ai ned:

(1) Description of signs and synptons (including depth and
time of onset).

(2) Description of results of treatnent.

(3) Nane, address, phone nunber, etc., of attending
physi ci an.

9. Training.

a. Corps Divers. Corps divers nust be a graduate of a
HQUSACE- approved Diving Safety training course prior to
performng diving activities. Certification through a nationally
recogni zed SCUBA certification agency is a prerequisite for this
training. Divers nmust conplete 12 annual working/training dives
to retain certification as a Corps diver. Wbrking/training
di ves shoul d be distributed throughout the year to nmaintain
opti mum di ver proficiency. Divers not performng 12 annual
dives will have their letter of authorization revoked and wll
revert to diver-in-training status until such tine as the
required 12 dives are perfornmed. D vers may performtraining
dives in normal node of operation for the USACE comrand after the
12 nmonth tinme period. |If required working/training dives are not
acconplished wthin 18 nonths, diver nust attend a HQUSACE-
sponsored Diving Refresher course to regain certification. The
annual required tinme period shall comrence upon graduation froma
HQUSACE- approved Diving Safety, D ving Supervisor or Diving
Ref resher course.

b. Diving Supervisors. D ving supervisors nust be a graduate
of a HQUSACE- approved Diving Supervisor training course prior to
supervising diving activities. It is recommended that
supervi sors be able to swmand be capable of perform ng in-water
rescue activities during the HQUSACE D ving Supervisor Training
Course. Diving supervisors nmust participate in 12 worKking/
training dives per year to maintain proficiency. |If required
wor ki ng/training dives are not acconplished within 18 nonths,

di vi ng supervi sor nust attend a HQUSACE- sponsored Diving
Ref resher course to regain certification

c. USACE Dive Coordinator (UDC). The UDC nust be a graduate
of a HQUSACE- approved Diving Safety or Diving Supervisor course.
The UDC nust maintain certification by successfully conpleting
t he USACE diving refresher course every four years. The UDCis
not required to perform 12 working/training dives to maintain
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certification unless otherwi se required by the position.

d. Diver-in-Training. The diver-in-training programis
intended to determne the suitability of an individual for
certification as a Corps diver. This individual nust always
di ve under the direct, in-water supervision of a certified Corps
diver. The diver-in-training nust be certified as a SCUBA diver
by a nationally recogni zed SCUBA certification agency. D ves
made by a diver-in-training are restricted to SCUBA only, to a
maxi mum depth of 33 feet, and nust conply with the remal nder of
these regulations. The diver-in-training may remain on diver-in-
training status for a maxi numof 12 nonths. The diver-in-
training may not be used as a working diver and shall be
considered as an addition to the m ninum di ve team manni ng | evel
as required in Appendi x E.

e. Dyve Tender. USACE Commands will provide fornmalized
training for dive tenders. This training will enconpass al
pertinent aspects of tending in order to provide safe and
efficient support to divers. Tenders receiving on-the-job
training shall be utilized only under the supervision of a
trained, qualified dive team nenber.

f. SOHO Dive Representative. The SCHO dive representative
must be a graduate of a HQUSACE- approved Diving Safety, D ving
Supervi sor or Diving |Inspector course.

Ref resher Training. HQUSACE-approved refresher training
is required at four-year intervals to retain certification as a
USACE di ver, diving supervisor, safety and occupational health
of fice dive representative or diving coordinator.

10. SCUBA Diving Operations.

a. SCUBA diving operations shall not be conduct ed:

(1) At depths greater than 60 feet, unless line tended wth
di ver/surface two-way voice comuni cation. Maxi mum depth for
SCUBA di ving operations is 100 feet.

(2) On dives outside the no-deconpression limts unless a
dual lock, nulti-place, reconpression chanber is |ocated at the
dive location and is imedi ately avail able for use, and a diving
physi ci an or trained chanber operator, in comunication with a
di vi ng physician, is present. Chanber shall be of sufficient
size to accommbdate patient as well as chanber attendant.

(3) Against currents exceedi ng one knot unless |ine tended.

(4) In enclosed or physically confining spaces unless
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line-tended with diver/surface two-way voi ce conmuni cati on.
(5 Using closed circuit or sem-closed circuit SCUBA.

(6) In visibility less than three feet unless |ine-tended
wi th diver/surface two-way voi ce conmuni cati on

b. SCUBA teans shall be manned in accordance with the
criteria established in Appendi x E.

c. Specific operational requirenents for SCUBA operations
are as foll ows:

(1) Each SCUBA diver shall be equipped with an alternate air
source; e.g., octopus or bail out bottle with a m ni numof 30 cu.
ft. of air and separate regulator. The safest nethod shall be
anal yzed and used during each dive operation.

(2) A buoyancy conpensation device (BCD) capabl e of
mai ntaining the diver at the surface in a face-up position,
shal | be used for all SCUBA diving operations to include diving
with variable volune dry suits.

(3) SCUBA divers shall be equipped with a subnersible
cylinder pressure gauge capable of being nonitored by the diver.

(4) Each SCUBA diver shall be equipped with a weight belt
capabl e of quick rel ease.

(5) A tinekeeping device shall be used for recording diving
times for all SCUBA operations.

(6) SCUBA air cylinders shall conply with the requirenents
listed in Appendi x F.

(7) Each SCUBA diver shall be equipped with a depth gauge
and knife.

(8) Each tethered SCUBA diver shall wear a safety harness
th a positive buckling device, attachnent point for the safety
ne, and a lifting point to distribute the pull force of the
ne over the diver's body.

W
i
i

(9) Aline-tended diver, with diver/surface two-way voice
communi cation, wll be stationed at the underwater point of entry
when diving is conducted in enclosed or physically confining
spaces.

(10) Use of full face SCUBA equi pnent and appropriate
wet/dry suit will be considered in cold water diving operations.
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(11) A SCUBA standby diver will be dressed out and ready for
i mredi ate depl oynent while a diver is in the water.

11. Surface Supplied Air Operations.

a. Surface supﬁlied air operations shall not be conducted
at depths greater than 100 feet.

b. Dual lock, nmulti-place, reconpression chanbers shall be
avai l abl e and ready for use at the dive |ocation for any dive
out si de the no-deconpression [imts. A diving physician or a
trai ned chanber operator, in comunication with a diving
physi ci an, shall be in attendance with the chanber.

c. Each surface supplied air diving teamw ||l be manned in
accordance with the criteria established in Appendi x E.

d. M ninmum specific operational requirenments for surface
supplied air diving operations are as foll ows:

(1) Each diver shall be continuously tended while in the
water, i.e., one diver-one tender, regardl ess of depth.

(2) A surface supplied air diver shall be stationed at the
underwat er point of entry when diving is conducted in enclosed or
physi cal Iy confini ng spaces.

(3) Each diving operation shall have a primary breathing air
supply sufficient to support divers for the duration of the
pl anned di ve, including energency deconpression.

(4) A surface supplied standby diver will be dressed out and
ready for imredi ate deploynent while a diver is in the water.

(5) Each diver nust have a diver-carried reserve breathing
supply with a 30 cubic foot capacity which can be turned on
imedi ately by the diver in the event of |oss of air.

(6) Each dive location shall have a reserve breathing air
supply in-line capable of supporting the total dive operation.

_ (7) Eectronic comunication systens shall be incorporated
in all surface supplied air diving operations. Al dives shal
be termnated if voice communications are |ost.

(8) Use of the Jack Browne or |ike mask is prohibited on al
USACE di ve operati ons.

12. Mxed Gas Diving Operations. M xed gas diving operations
wi Il not be perfornmed by USACE divers.
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13. Snorkeling/Breath-hold D ving Operations.

a. Snorkeling/breath-hold diving shall only be conducted for
Fp}entific di vi ng purposes in the observation of plant and ani nal
ife.

b. Snorkeling/breath-hold diving operations shall not be
conduct ed:

(1) At depths greater than five (5) feet.
(2) In enclosed or physically confining areas.

(3) In association with construction or equi pnment setting
activities.

c. Snorkeling/breath-hold diving teans shall be manned in
accordance wwth the criteria established in Appendi x E.

d. Specific operational requirenments for snorkeling/breath-
hol d diving operations are as foll ows:

(1) Snorkeling/breath-hold divers nust be certified Corps
di vers.

(2) A bouyancy conpensation device (BCD) or snorkeling vest,
capabl e of maintaining the diver at the surface in a face-up
position shall be used for all snorkeling/breath-hold diving
oper ati ons.

(3) Each snorkel er/breath-hold diver nmust be equi pped with
mask, fins, snorkel and knife.

(4) A snorkeler/breath-hold standby diver nust be dressed
out and ready for imredi ate depl oynent while a snorkel er/breat h-
hold diver is in the water.

14. Equi pnent Requirenments.

a. Equipnment nodifications, repairs, tests, calibrations, or
mai nt enance shall be recorded by neans of a tagging or | ogging
system and include the date and nature of work perfornmed and the
name of the individual perform ng the work. Equi pnent
nodi fications may not be perforned except by approval of the
manufacturer. The UDC will maintain records of the above
referenced activities.

b. Air conpressor systens used to supply air to surface
h

supplied air divers shall be equipped with a volune tank with a
check valve on the inlet side, a pressure gauge, a relief valve,
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and a drain valve. Conpressors shall be of sufficient capacity
to overcone any line |loss or other |osses and deliver a m nimm
4.5 actual cubic feet per mnute (acfn) to each diver at the
maxi mum di vi ng depth. Air conpressor intakes shall be |ocated
away from areas containing exhaust or other contam nants. Air
conpressor systens, both hi gh pressure (SCUBA) and | ow pressure

(surface supplied) will be tested for air purity on a six nonth
basis by neans of sanpling at the connection to the distribution
system Proof of air certification will be maintained by the
UDC. Purchased air will |ikew se be tested and certified.

Conpressors purchased by USACE will be tested prior to initial
utilization. Air purity standards are as foll ows:

(1) Air shall not contain a |l evel of carbon nonoxide greater
than 10 parts per mllion (ppn.

(2) Air shall not contain a | evel of carbon dioxide greater
than 1, 000 ppm

~(3) Ar shall not contain a level of oil mst greater than
five mlligranms per cubic neter.

(4) Air shall not contain a noxious or pronounced odor.

c. Breathing air supply hoses (SCUBA/ surface-supplied)
shal | :

(1) Have a working pressure at |east equal to the working
pressure of the total breathing gas system and have a rated
bursting pressure at least four tines the working pressure.
Hoses nust be tested at |east annually to 1.5 tines the working
pressure. \When hoses are not in use, their open ends nust be
cl osed by taping or other neans.

(2) Have connectors nade of corrosion resistant materials
and have a working pressure at | east equal to the working
pressure of the hose to which they are attached. Connectors
must not be able to becone accidentally di sengaged.

(3% Have unbilicals marked in 10-foot increnents to 100
feet, beginning at the diver's end and in 50-foot increnments
thereafter. Unbilicals shall be nmade of kink resistant
materials. A safety line of at least 3/8 inch, synthetic
nﬁ%e{iali shal | be included as an integral part of each

unbi i cal .

d. Surface supplied air helnets and nasks shall have a
non-return valve at the attachnent between the hel net or nask and
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hose which will close readily and al so have an exhaust val ve.

Hel nets and nasks shall have a m ninmumventilation rate capacity
of 4.5 acfmat the depth at which they are operated, or the
capability of maintaining the diver's insBired carbon di oxi de
partial pressure bel ow 0.02 at nbspheres absol ute (ATA) when the
di ver is producing carbon dioxide at the rate of 1.6 standard
liters per m nute.

e. Wights and harnesses.

(1) Except when heavy gear is worn, divers shall be equi pped
with a weight belt capable of quick rel ease.

(2) Each diver shall wear a safety harness with a positive
buckl i ng device, an attachnment point for the unbilical, and a
lifting point to distribute the pull of the line over the
di ver's body.

f. Emergency/First Aid Equi pnent. The follow ng equi pnment
shall be located at all dive sites:

(1) Afirst aid kit neeting the requirenents of EM 385-1-1,
Section 03.B.

(2) An oxygen resuscitation system capable of a 100%
i nspired deliverance for a mninmumof 50 mnutes. The oxygen
cylinder shall have a mninmum 600 |iter capacity and shall be
charged with 100% oxygen.

(3) Stokes litter or backboard wth attached fl oatation
devi ce.

. Dive Flag. An appropriate dive flag at |east one neter
in height will be displayed at the dive |ocation during diving
oper ati ons.

h. Hand-held power tools shall be de-energized before being
pl aced into or retrieved fromthe water and shall not be supplied
wi th power until requested by the diver.

i. SCUBA Tethers. SCUBA tether shall be of a line of at
| east 3/8 inch synthetic material. Tethers shall be marked in
10-foot increnents to 100 feet, beginning at the diver's end and
in 50-foot increnents thereafter.

. Inspections. Al dive equipnent shall be inspected by
the dive supervisor prior to and after each dive operation. Each
USACE command shall perform an annual formal inspection of al
dLve equi pnent. Results of the inspection shall be maintained by
t he UDC
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FOR THE COMVANDER:

h AN
W LLI AM D. BROWN

Col onel, Corps of Engi neers
Chi ef of Staff

6 Appendi ces

App A - Definitions of Terns

App B - High Alt. D ving Tables

App C - Diving Medical Requirenents

App D - Sanple Diving Log Form

App E - M ninmum Manni ng Levels for D ve Teans
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