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Section 1:  INTRODUCTION 
 
The following standards and procedures were established by the NOAA Diving Program to 
provide criteria, specifications, and requirements for operating NOAA hyperbaric 
chambers. These standards and procedures were developed to provide NOAA 
personnel with information to outfit, man, and operate hyperbaric chambers safely and 
effectively in support of NOAA diving operations. 
 
All hyperbaric chambers used by NOAA personnel shall meet established operational 
policies and training requirements outlined in the latest revisions of the NOAA Diving 
Manual and the US Navy Diving Manual. 
 
Conditions may warrant actions contrary to the dictates of this standard. Deviations 
from any operational standards, policy, or procedures in this Standard, must be 
approved beforehand by the Director, NOAA Diving Program or his/her designee.
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Section 2:  PERSONNEL REQUIREMENTS 
 

2.1 Manning Levels 
 
The following lists are the minimum personnel requirements and positions for conducting 
chamber operations. A Diving Medical Officer shall be on-call and immediately accessible 
for consultation at all times when chambers are in operation. 
 

2.1.1  Multi-lock recompression chambers 

Supervisor/Operator 1 
Inside Tender 1 
Time/log keeper/systems operator  1 
Total 3 

2.1.2  Mono-lock/Multi-place recompression chamber 

Supervisor/Operator 1 
Inside Tender 1 
Time/log keeper/systems operator  1 
Total 3 

2.1.3  Mono-lock/Mono-place recompression chamber 

Supervisor/Operator 1 
Time/log keeper/systems operator  1 
Total 2 

 

2.2 Personnel Responsibilities and Qualifications  

2.2.1  Chamber Supervisor 

A.  Responsibilities 

1)  Assigns and supervises chamber personnel 

2)  Supervises and directs all chamber and chamber-related operations 

3)  Ensures operations are conducted and documented properly according with 
established standards 
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4)  Coordinate treatment procedures with medical personnel and Vessel 
Captain 

B.  Qualifications 

1)  Demonstrated proficiency in the supervision and operation of 
recompression chambers during operations and treatment procedures 

2)  Demonstrated proficiency in diving accident management 

3)  Must be approved by the DPM 

4)  Must be a current NOAA-Diving Medical Technician (DMT) or equivalent. 
 

2.2.2  Chamber Operator 

A.  Responsibilities 

1)  Controls and maintains all gases entering and exiting the chamber 

2)  Pressurizes and de-pressurizes chamber 

3)  Monitors and regulates inside chamber atmosphere 

4)  Communicates with personnel inside the chamber 

B.  Qualifications 

1)  Demonstrated knowledge of the recompression chamber and related 
systems 

2)  Demonstrated proficiency in the operation of the recompression chamber 
and related systems 

3)  Must be approved by the Chamber Supervisor 
 

2.2.3  Inside Tender 

A.  Responsibilities 

1)  Provides normal and emergency assistance as required inside and outside 
the recompression chamber 

2)  Opens and closes inside hatch 

3)  Communicates with outside personnel 



Operating Standards for NOAA Hyperbaric Chambers Personnel Requirements 

 
January 2017  4 

4)  Administers medical aid and therapy breathing gas as directed by the 
Chamber supervisor 

5)  Monitors the condition of personnel in the chamber 

6)  Ensures hearing protection is worn during compression and ventilation 
phases of recompression treatment 

B.  Qualifications 

1)  Demonstrated proficiency in diving accident management and emergency 
medical care 

2)  Must maintain medical clearance to dive in accordance with the NOAA 
Diving Medical Standards and Procedures Manual (NDMSPM). 

3)  Must be a current NOAA-certified DMT or equivalent 

4)  Must be approved by the Chamber Supervisor 

2.2.4  Time/log keeper 

A.  Responsibilities 

1)  Records data during chamber operations including, depths, times, 
significant treatments, responses, events, communications, and chamber 
atmosphere 

2)  Keeps Chamber Supervisor and/or Operator informed of depth, time, and 
gas requirements 

B.  Qualifications 

1)  Familiarity with chamber treatment tables, dive log and timekeeping 
devices 

2)  Ability to follow instructions and record information precisely and neatly 

3)  Must be approved by the Chamber Supervisor 
 

2.2.5  NOAA Diving Medical Officers (DMO) 

A.  Responsibilities 

1)  Prescribing and modifying as necessary, hyperbaric chamber treatment 
procedures in consultation with the Chamber Supervisor and NDP DMO. 
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2)  Prescribing and administering appropriate medications and advanced life 
saving techniques in a hyperbaric environment in consultation with the NDP 
DMO. 

B.  Qualifications 

1)  Attended and successfully completed NOAA/UHMS Diving Physicians 
course or equivalent 

2)  Must complete a pressure test inside a chamber prior to assuming duties as 
DMO and maintain medical clearance per the NDMSPM. 

3)  Must be approved by the Chairman, NOAA Diving Medical Review Board 

2.2.6  NOAA Diving Program DMO 

A.  Responsibilities are the same as for a NOAA DMO with the following additions: 

1)  Direct consultation with the Navy Diving and Salvage Training Center 
DMOs or the Navy Experimental Dive Unit DMOs. 

2)  Coordinates treatments of NOAA diving casualties in order to ensure the 
best and most expeditious care. 

3)  Maintains medical records for all NOAA divers. 

B.  Qualifications are the same as for a NOAA DMO with the following additions: 

1)  Attended and successfully completed NOAA/UHMS Diving Physicians 
course and the US Navy Recognition and Treatment of Diving Casualties 
Course. 

2)  Must be a certified NOAA diver. 

3)  Must be appointed by the Director of Health Services, OMAO. 
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Section 3:  EQUIPMENT REQUIREMENTS 

3.1 Chamber Equipment and Systems 
The following equipment and systems are considered the minimal configuration for  
manned chamber operations. All of the following items and systems must be 
functional in order to conducted manned chamber operations: 

3.1.1  Containerized Double-lock Chamber System 
This system consists of a Standard Double Lock recompression chamber and gas 
supply system housed in an environmentally controlled International Organization for 
Standards (ISO) container. The container protects the chamber, electrical 
equipment, ancillary equipment and personnel from weather and harsh 
environments. The system is capable of supporting surface decompression, medical 
treatment, and training operations. It is outfitted with a stretcher, BIBS, gas 
monitoring systems, lights, fire suppression, and an environmental conditioning 
system. There shall be stopwatches or similar timing system available at the 
chamber. 

3.1.2  Mono-lock/Mono & Multi-Place Chambers 
This system consists of a chamber in which there is only one lock. It may be a 
monoplace chamber such as the SOS Hyperlite (Emergency Evacuation Hyperbaric 
Stretcher or EEHS) or similar larger vessel capable of pressurizing more than one 
person. The chamber is capable of supporting medical treatment and training 
operations. It is outfitted with a stretcher, BIBS, and gas monitoring systems. There 
shall be stopwatches or similar timing system available at the chamber. In the case 
of the EEHS, it is a manually portable single patient hyperbaric tube used to 
transport a diving casualty from an accident site to a treatment facility while under 
pressure. The EEHS is small enough to allow transfer of a patient, under pressure, 
into or out of many shore based recompression chambers. In some locations in 
which transport under pressure is not safe or feasible, the EEHS could be used for 
initial hyperbaric treatment with planned evacuation of the patient after treatment. 

3.1.3  Gas Supply 
A recompression chamber should have a primary and secondary air supply 
system that satisfies table 3.1. The purpose of this requirement is to ensure the 
recompression chamber system, at a minimum, is capable of conducting a 
treatment table 6A for multi- lock chambers, and treatment table 6 for mono-lock 
chambers. Either system may consist of air banks and/or a suitable compressor. 
The primary air supply system must have sufficient air to pressurize the inner lock 
once to 165 fsw and the outer lock twice to 165 fsw and ventilate the chamber as 
specified in table 3.1. For mono-place chambers, the primary air supply system 
must have sufficient air to pressurize the chamber to 60 fsw once and to ventilate 
the chamber as specified in table 3.1. 
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Recompression  Chamber 
Configuration 

Primary Air  
Requirements  

Secondary  Air 
Requirements  

Standard  Double  Lock, 
multi -person chamber  

Sufficient air to press 
the inner lock once and 
the outer lock twice to 
165 fsw and vent for 
CO2 during one TT6A 
for one patient and two 
tenders with maximum 
extensions. 

Sufficient air to press the 
inner lock and outer lock 
once to 165 fsw and vent 
for one hour at 70.4 scfm. 

Mono -lock  chambers  Sufficient air to press 
the chamber to 60 fsw 
once and vent for CO2 
during one TT6 with 
maximum extensions 
according to the number 
of occupants 

Sufficient air to press the 
chamber to 60 fsw and vent 
for one hour at 70.4 scfm.* 

Table 3.1 
* In the case of a treatment table utilizing the SOS Hyperlite, a secondary air supply 
delivery option is not available. 
 

3.1.4  Medical Supplies 

A.  The contents of the emergency kits listed in Appendix 1 are not meant to be 
restrictive but are considered the minimum requirement. Additional items may 
be added to suit local medical preferences. Because some sterile items may 
become contaminated as a result   of  a hyperbaric exposure, it is desirable to 
have a primary kit for immediate use inside the chamber and a secondary kit 
from which items that may become contaminated can be locked into the 
chamber only as needed. 

1)  The primary emergency kit contains diagnostic and therapeutic equipment 
that is available immediately when required. This kit shall be inside the 
chamber during all treatments. 

2)  The secondary emergency kit contains equipment and medicine that does 
not need to be available immediately, but can be locked-in when required. 
This kit shall be stored in the vicinity of the chamber. 
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Section 4:  OPERATIONAL  PROCEDURES 

4.1 Treatment  

4.1.1  Decision to Treat 
In the event of a diving incident, the decision to treat shall be made in consultation 
with the chamber supervisor, the on-site DMO, and the NDP DMO. If the three 
parties are unable to come to a consensus regarding the need for hyperbaric 
treatment, additional consultation may be obtained from the Navy Diving and 
Salvage Training Center (NDSTC) DMO, Navy Experimental Diving Unit (NEDU) 
DMO, or Duke Dive Medicine. For urgent consultation, the NDP DMO may consult 
with the DMO on call at NDSTC, NEDU, or Duke Dive Medicine. The NOAA Diving 
Medical Review Board (NDMRB) may be consulted for non-urgent inquires or for 
questions regarding return to diving. 
 
The vessel captain should be kept informed of recommended treatments. This 
individual could override the decision to treat if it would cause a severe safety issue 
for the vessel or other crew. Should the vessels Captain choose to delay treatment, 
surface oxygen should be used for all cases of DCS until the diver can be 
recompressed. Use of a high flow 15 lpm oxygen source or a demand valve can 
achieve high inspired fractions of oxygen. One consideration in administering 
surface oxygen is pulmonary oxygen toxicity. 100% oxygen can generally be 
tolerated up to 12 hours. The patient may be given air breaks as necessary. If 
oxygen is being administered beyond the 12 hours then a decision to continue must 
weigh the perceived benefits against the risk of pulmonary oxygen toxicity. The risk 
evaluation must also consider the dose of oxygen anticipated with subsequent 
recompression therapy as well.  Lines of communication are outlined in Figure 4.1.  

4.1.2  Pre-dive 

 

CO 
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Super visor  

Ship  
DMO 
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Prior to operation of the chamber, a NDP chamber pre-dive checklist shall be 
completed (Appendix 2). Prior to commencement of recompression treatment, the 
Chamber Supervisor shall make appropriate effort to consult with a NOAA DMO. 
The options for contact include the ship board DMO, the NDP DMO, and the 
Director of Health Services for OMAO. If unable to contact a NOAA DMO within 10 
minutes, the chamber supervisor may contact the NDSTC DMO on call or DAN. If 
unable to contact a NOAA DMO, the procedures outlined in Section 4.3 of this 
document shall be followed. 
 
The NDC DMO shall be contacted as soon as possible, but not so as to delay 
treatment. If recompression treatment is required, the NDC DMO shall contact the 
Director, NOAA Diving Program, and the Director of Health Services for OMAO at 
the first appropriate opportunity to inform them of the situation and the planned 
course of action. 

4.1.3  During Chamber Treatment 
Should recompression treatment be required, the Chamber Supervisor shall 
regularly consult with a NOAA DMO at appropriate times throughout the treatment. 
Unless directly authorized by a NOAA DMO, the Chamber Supervisor shall not 
deviate from the prescribed treatment procedures outlined in the reference material 
in Section 4.2 below. 

4.1.4  Post-dive 
Upon completion of chamber operations, the patient should be seen by a NOAA 
DMO. If a DMO is not available on-site, the Chamber Supervisor shall contact the 
DMO for further instructions. A NDP chamber post-dive checklist shall be 
completed at the conclusion of chamber operations (Appendix 2). The 
recompression chamber shall be maintained in a state of readiness prior to, during 
and following all dives for a minimum of one (1) hour. 

4.1.5  Inside Tender Considerations 

Treatment Table  (TT) O2 Breathing  Times  

TT5 with or without extensions 0 

TT6 with up to one extension @ 60 fsw or 30 fsw 30 min  

TT6 with more than one extension 60 min  

TT6A with up to one extension @ 60 fsw or 30 fsw 60 min  

TT6A with more than one extension 90 min  

If the tender had a previous hyperbaric exposure within 18 hours: 
�x for TT5, add 20 min O2 breathing 
�x for TT6 or TT6A, add 60 min O2 breathing to the times in the table. 

Table 4.1 
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Treatment table profiles place the inside tender(s) at risk for decompression 
sickness. After completing treatments, inside tenders should remain in the vicinity 
of the recompression chamber for one hour. If they were tending for treatment 
table 4, 7, or 8, inside tenders should also remain within 60 minutes travel time of 
a recompression facility for 24 hours. Tenders on treatment tables 5, 6, 6A, 1A, 
2A, or 3 should have a minimum of an 18 hour surface interval before no-
decompression diving and a minimum of a 24 hour surface interval before dives 
requiring decompression stops. Tenders on treatment tables 4, 7, and 8 should 
have a minimum of a 48 hour surface interval prior to diving. 
 
In order to mitigate the risk of DCS of an inside tender, they should breathe 
oxygen according to table 4.1. All tender O2 breathing times are conducted at 30 
fsw. In addition, tenders will breathe O2 on ascent from 30 fsw to the surface. 
In some cases, the tender’s oxygen breathing obligation may exceed the table 
stay time at 30 fsw.  In this case, extend the time at 30 fsw to meet these 
obligations if the patient’s condition permits.  Otherwise, administer O2 to the 
tender to the limit allowed by the treatment table and observe the tender on the 
surface for one hour for symptoms of DCS. 

4.2 Operating Standards & Authority  

4.2.1  Chamber Operations 

A.  All chamber operations shall be conducted in accordance with procedures 
outlined in the latest versions of the US Navy and NOAA Diving Manuals. 

B.  In situations where a NOAA DMO is not available at the chamber, a list of 
telephone numbers for alternate DMO’s shall be established and verified prior 
to commencing dive operations where a chamber is required on-site. 

4.2.2  Authority Level 

A.  The designated Chamber Supervisor is responsible for the operation of the 
recompression chamber and the safety of the patient and tenders. They have 
decision making authority in collaboration with the DMO for aspects related to 
operation of the chamber.  

B.  Emergency conditions may warrant actions contrary to the dictates of this 
document. The Chamber Supervisor is authorized to deviate as necessary to 
prevent or minimize harm to human life. 

C.  Any deviation from these standards and procedures must be reported to the 
DPM within 24 hours of the occurrence. 
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4.3 NOAA Standing Orders  

The following standing orders are to be followed for the treatment of 
Decompression Sickness and/or Arterial Gas Embolism in the event a qualified 
DMO is not available at the chamber: 

4.3.1  General Medical Instructions 

A.  Immediate Care for a Conscious Patient 

1)  Administer 100% oxygen 

2)  Remove exposure suit, dry, and keep warm 

3)  Place in position of comfort 

4)  Take vital signs every 5-mins if unstable and every 15-mins if stable 

5)  Pulse/per min 

6)  Blood pressure 

7)  Respirations/per min 

8)  Gather dive history info from diver/buddy 

9)  Perform neurological exam 

10)  Contact medical assistance or EMS 

11)  Administer 0.5 liters of water orally per hr x 2 hrs, then reduce to 100-200 
ml per hr thereafter 

12)  If unable to drink sufficient quantities of fluids orally, start IV with Lactated 
Ringers or Normal Saline 

13)  Administer 0.5 liters per hr x 2 hrs 

14)  Then reduce to 100-200 ml per hour thereafter 

15)  If unable to urinate 30 cc’s/hour voluntarily, insert Foley catheter and 
monitor urine output quantity and appearance 
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B.  Immediate Care for an Unconscious Patient 

1)  Establish responsiveness, circulation, airway, and breathing 

2)  Administer 100% oxygen 

3)  Remove exposure suit, dry, and keep warm 

4)  Lateral recumbent position 

5)  Take vital signs every 5-mins 

6)  Pulse/per min 

7)  Blood pressure 

8)  Respirations/per min 

9)  Gather dive history info from dive buddy and/or eye witnesses 

10)  Perform neurological exam & Glascow Coma Scale 

11)  Contact medical assistance or EMS 

12)  Start IV with Lactated Ringers or Normal Saline 

13)  Administer 0.5 liters per hr x 2 hrs 

14)  Then reduce to 100-200 ml per hour thereafter 

15)  Insert Foley catheter and monitor urine output quantity and appearance 

16)  If victim does not regain consciousness once at depth, an NG tube should 
be placed. 

4.3.2  Type I DCS 

A.  Place diver on 100% oxygen and contact a NOAA DMO for instructions prior 
to pressurizing the diver in a recompression chamber. 

B.  If a NOAA DMO cannot be contacted immediately, or signs/symptoms indicate 
progression to Type II DCS, pressurize diver to 60 fsw (2.8 ata) and begin a 
US Navy Treatment Table 6 (TT6). 

C.  Continue to try and contact a NOAA DMO for instructions. If a NOAA DMO 
cannot be contacted, continue USN TT6 until completion according to flow 
chart 3 in appendix 2. 
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4.3.3  Type II DCS or AGE 

A.  Immediately pressurize diver to 60 fsw (2.8 ata) and begin a US Navy TT6. 

B.  Contact a NOAA DMO as soon as possible for further instructions. 

C.  If a NOAA DMO cannot be contacted, follow flow chart 1 in appendix 2 and 
continue treatment in accordance with procedures outlined in the USN Diving 
Manual. Contact the NDSTC DMO on call or DAN if unable to contact a 
NOAA DMO 

 

4.4 Post Hyperbaric Treatment Considerations  

4.4.1  Post Treatment Observation Period 
After a treatment, patients treated on a TT5 should remain at the recompression 
chamber facility for 2 hours. Patients who have been treated for Type II DCS or 
who required a TT6 for Type I DCS symptoms and have had complete relief 
should remain at the recompression chamber facility for 6 hours. Patients treated 
on TT6, 6A, 4, 7, 8, or 9 are likely to require a period of hospitalization, and the 
DMO will need to determine a post-treatment observation period and location 
appropriate to their response to recompression treatment. All patients should 
remain within 60 minutes travel time of a recompression facility for 24 hours and 
should be accompanied throughout that period. No patient shall be released until 
authorized by a DMO. 

4.4.2  Flying After Treatments 
Patients with residual symptoms should fly only with the concurrence of a DMO. 
Patients who have been treated for DCS or AGE and have complete relief should 
not fly for 72 hours after treatment, at a minimum. 
 
Tenders on TT5, 6, 6A, 1A, 2A, or 3 should have a 24 hour surface interval 
before flying.  Tenders on TT4, 7, and 8 should not fly for 72 hours. 

4.4.3  Emergency Air Evacuation 
Some patients will require air evacuation to another treatment or medical facility 
immediately after surfacing from a treatment. They will not meet surface interval 
requirements as described above.  Such evacuation is done only on the 
recommendation of a DMO.  Aircraft pressurized to one ATA should be used if 
possible, or unpressurized aircraft flown as low as safely possible (no more than 
1,000 feet is preferable). Have the patient breathe 100% oxygen during transport, 
if available. If available, an EEHS may be used to maintain the patient at one 
ATA. 
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4.5 Guidelines for Non- Standard Scenarios and Situations  
The following guidelines are provided to aid the chamber supervisor/operator and 
DMO in responding to non-standard problems that are not addressed in Section 
3.2.2 of this document. 

4.5.1  Inability to equalize ears during travel 

A.  Conscious victim 

1)  Type I DCS 

a.  Stop descent, ascend a few feet and try equalizing 

b.  If still unable to clear after several tries, return chamber to surface and 
administer a nasal decongestant spray 

c.  Wait until patient is able to auto-inflate their middle ear, then begin 
pressurization in chamber 

2)  Type II DCS or AGE: Depending on the symptoms the chamber supervisor 
may elect to try one or more of the steps listed above 

B.  Unconscious victim: Do not delay, begin pressurization to 60 feet in the 
chamber immediately. 

C.  Consider needle tympanotomy if time permits prior to taking patient to depth. 

4.5.2  Confined Space Anxiety Syndrome (Claustrophobia) 

A.  Try to calm and reassure patient 

B.  If necessary, the DMO may direct giving patient Lorazapam (Ativan) orally – 
dosage to be determined by the DMO 

4.6 Omitted  Decompression 

4.6.1  Symptomatic 
If diver displays signs or verbalizes symptoms at any time, the diver should be 
started on a treatment table 6. 

4.6.2  Recognition of Omitted Decompression 
Should a diver realize that they have exceed the no-decompression limits prior  
to reaching the surface , and they do not have access to USN decompression 
tables to determine required in-water decompression time, they should: 

A.  Stop at 10-15 fsw for a minimum of 15 minutes or until they reach 300 psi in 
their cylinder, whichever comes first 
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B.  Once on the surface, they should consult the USN Standard Air 
Decompression Tables to see if they met the required decompression time. If 
so, they should refrain from diving for a minimum of 6 hours. 

C.  If they didn’t meet the required time, they should be placed on oxygen for a 
minimum of 60 minutes, observed and restricted from diving for 12 hours. 

4.6.3  Failure to Recognize Omitted Decompression 

A.  Situation 1 
Should a diver not realize that they have exceeded the no-decompression 
limits prior to reaching the surface, and no stops deeper than 20 fsw were 
missed, they should: 

1)  Notify divemaster of the omitted decompression 

2)  If asymptomatic, and the diver can be returned safely to the water within 5 
minutes after surfacing, they should dive to the depth of the missed 
decompression stops and remain for 1 ½ times the required 
decompression stop time. 

3)  If the diver cannot be returned to the water within 5 minutes, they should 
be placed on oxygen for a minimum of 60 minutes. 

4)  If asymptomatic after 60 minutes of oxygen, they should be observed for a 
minimum of 12 hours for signs and symptoms of DCS and restricted from 
diving during this observational period. 

B.  Situation 2 
Should a diver not realize that they have exceeded the no-decompression 
limits prior to reaching the surface, and one or more stops deeper than 20 
fsw were missed, a treatment table 6 should be initiated. 

 

4.7 ABORT PROCEDURES 
Once recompression therapy is started, it should be completed according to the 
procedures in this chapter unless the diver being treated dies or unless 
continuing the treatment would place the chamber occupants in mortal danger or 
in order to treat another more serious medical condition. 

4.7.1  Death During Treatment 
If it appears that the diver being treated has died, a Diving Medical �2�I�¿�F�H�U��shall 
be consulted before the treatment is aborted. Once the decision to abort is made, 
there are a number of options for decompressing the tenders depending on the 
depth at which the death occurred and the preceding treatment pro �¿le. 
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If death occurs following initial recompression to 60, 165, or 225 on Treatment 
Tables 6, 6A, 4 or 8, decompress the tenders on the Air/Oxygen schedule in the 
Air Decompression Table having a depth exactly equal to or deeper than the 
maximum depth attained during the treatment and a bottom time equal to or 
longer than the total elapsed time since treatment began. The Air/Oxygen 
schedule can be used even if gases other than air (i.e., nitrogen-oxygen or 
helium-oxygen mixtures) were breathed at depth. 
 
If death occurs after leaving the initial treatment depth on Treatment Tables 6 or 
6A, decompress the tenders at 30 fsw/min to 30 fsw and have them breathe 
oxygen at 30 fsw for the times indicated in Table 4.1. Following completion of the 
oxygen breathing time at 30 fsw, decompress the tenders on oxygen from 30 fsw 
to the surface at 1 fsw/min. 
 
If death occurs after leaving the initial treatment depth on Treatment Tables 4 or 
8, or after beginning treatment on Treatment Table 7 at 60 fsw, have the tenders 
decompress by continuing on the treatment table as written, or consult NEDU for 
a decompression schedule customized for the situation at hand. If neither option 
is possible, follow the original treatment table to 60 fsw. At 60 fsw, have the 
tenders breathe oxygen for 90  min in three 30-min periods separated by a 5-min 
air break. Continue decompression at 50, 40 and 30 fsw by breathing oxygen for 
60 min at each depth. Ascend between stops at 30 fsw/ min. At 50 fsw, breathe 
oxygen in two 30-min periods separated by a 5-min air break. At 40 and 30 fsw, 
breathe oxygen for the full 60-min period followed by a 15- min air break. Ascend 
to 20 fsw at 30 fsw/min and breathe oxygen for 120 min. Divide the oxygen time 
at 20 fsw into two 60-min periods separated by a 15 min air break. 
 
When oxygen breathing time is complete at 20 fsw, ascend to the surface at 30 
fsw/min. Upon surfacing, observe the tenders carefully for the occurrence of 
decompression sickness. 

4.7.2  Impending Natural Disasters or Mechanical Failures 
Impending natural disasters or mechanical failures may force the treatment to be 
aborted. For instance, the ship where the chamber is located may be in imminent 
�G�D�Q�J�H�U���R�I���V�L�Q�N�L�Q�J���R�U���D���¿�U�H���R�U���H�[�S�O�R�V�L�R�Q���P�D�\���K�D�Y�H���V�H�Y�H�U�H�O�\���G�D�P�D�J�H�G���W�K�H chamber 
system to such an extent that completing the treatment is impossible. In these 
cases, the abort procedure described in section 4.7.1 could be used for all 
chamber occupants (including the stricken diver) if time is available. If time is not 
available, the following may be done: 

A.  If deeper than 60 feet, go immediately to 60 feet. 

B.  Once the chamber is 60 feet or shallower, put all chamber occupants on 
continuous 100 percent oxygen. Select the Air/Oxygen schedule in the Air 
Decompression Table corresponding to the maximum depth attained during 
treatment and the total elapsed time since treatment began. 
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C.  If at 60 fsw, breathe oxygen for period of time equal to the sum of all the 
decompression stops 60 fsw and deeper in the Air/Oxygen schedule, then 
continue decompression on the Air/Oxygen schedule, breathing oxygen 
continuously. If shallower than 60 fsw, breathe oxygen for a period of time 
equal to the sum of all the decompression stops deeper than the divers 
current depth, then continue decompression on the Air/Oxygen schedule, 
breathing oxygen continuously. Complete as much of the Air/Oxygen 
schedule as possible. 

D.  When no more time is available, bring all chamber occupants to the surface 
(try not to exceed 10 feet per minute) and keep them on 100 percent oxygen 
during evacuation, if possible. Immediately evacuate all chamber occupants 
to the nearest recompression facility and treat according to flow chart 1 in 
appendix 2. If no symptoms occurred after the treatment was aborted, follow 
Treatment Table 6. 
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Appendix 1:  NOAA Chamber Kit Inventory 
 
Primary  Kit  
General Items 

�x DMT Neuro exam guide Pen 
�x Personal protective gloves (5)  
�x Eye protection 
�x Pocket mask  
�x Tongue depressors 
�x Oropharyngeal airways  
�x Nasal airways 

 

Diagnostics/tools  
�x Blood pressure cuff  
�x Stethoscope 
�x Pen lights 
�x Thermometer – digital (NO 

mercury)  
�x Scissors (EMT shears) 
�x Reflex hammer  
�x Wartenberg Neuro Wheel  
�x Hemostat 
�x Tweezers  
�x Otoscope  
�x Tuning fork  
�x Pulse oximeter 

 

Dressing pack 
�x Band aids (various types)  
�x 1” tape (1) 
�x ¾” waterproof tape (1) 
�x Cotton tip applicators – sterile (5)  
�x Antiseptic Cleansing Wipes (4) 

 
 

Secondary Kit  
General Supplies 

�x Hand powered suction device 
�x Foley cath kit 
�x NG tube 
�x 60cc Syringe 
�x Bag-valve-Mask 
�x Large-bore catheter on a needle 

(12 or 14 gauge) for cricothyrotomy 
or relief of tension pneumothorax 

(or alternatively, pre-packaged 
tension pneumothorax kit or 
cricothyrotomy kit such as 
QuickTrach™) 

�x BD Bard Parker Heimlich Chest 
Drain Valve (or other device to 
provide one-way flow of gas out of 
the chest 
 

Drug Pack 
�x Ibuprofen Tablets, 200mg (4) 
�x Acetaminophen 500mg (4) 
�x Diphenhydramine 25 mg (3) 
�x Antacids 
�x Lidocaine 100mg/5ml 
�x Lovenox 30 mg (2) 

 

Dressing Pack 2 
�x Gauze 2X2s (5) 
�x Gauze 4X4 dressings (5) 
�x Non-stick (Telfa) dressings (3) 
�x Kerlix 4” roll (2) 
�x Guaze 2” roller bandage (2) 
�x Guaze 4” roller bandage (2) 
�x 1” tape (2) 
�x Bandage scissors 
�x Povodine-Iodine Wipes (6) 
�x 20cc syringe for irrigation 
�x 250 cc NS for irrigation 

 

Orthopedic Pack 
�x Triangular bandages (2) 
�x 2” cloth tape (1 roll) 
�x 4” Ace wrap (1) 

 

IV Kit 
�x 1000cc bag LR 
�x IV drip set 
�x IV extension tubing 
�x IV caths (16, 18, & 20g) 
�x Tourniquet 
�x 3cc syringes (3) 
�x Pressure bag 
�x Opsite or equivalent IV dressing 
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Appendix 2:  Flowcharts 

 

 
 

Diagnosis Arterial
Gas Embclism or
Decompression

Sickness

Pulse N0
present?

Compress to 60
feet Com mence
oxygen breathing

at 60 feet

Unchanged
or worsening N0

severe symptoms
(Note 5)

Yes

Compression on
air to depth of

relief or signiýcant
improvement not to

exceed 165 fsw

Remain at
treatment depth Yes

not to exceed
120 min. total

I
Decompress
on Table 4
to 60 feet

Life threatening
symptoms and N0

Treatment of Arterial Gas Embolism
or Serious Decompression Sickness

Consider use of
D ýbriuaf AED or Deýbrillatore ion

capabilities available Yes andJa:)|j6'
within 10 min.

(Note 3)

No

Complete
Treatment
on Table 6

Complete 30 min
period breathing air
or treatment gas on
Table BA (Note 6)

More time
needed at depth of

relief (Note 1)

No

Decompression
to 60 feet not to
exceed 3 ttlmin

Complete Treatment
Table BA (Note 2)

(OB)

NOTES:

A Diving Medical Officer shall be
consulted before committing to a
Treatment Table 4 or 7.
Treatment Table GA may be
extended if necessary at 60 and/or
30 feet.
Cardiac arrest requires early
defibrillatlon. For the greatest
chance of resuscitation
consultation with a Diving Medical
Officer is required as soon as
possible.
Recompression chamber must be
surfaced to perform defibrillation.
Assessment of patient must be
made within 20 minutes. lfthe
stricken diver remains pulseless
after 20 minutes, termination of
resuscitation may be considered.
Enter Treatment Table GA at depth
of relief or significant improvementm

Complete

more time needed
at 60 feet

Note 1

Yes

Remain at 60 þ
at least 12 hours

Flowchart 1

> Table 4
(Note 1)

Decompress
> on Table 7

(Note 1)
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Diagnosis:
Recurrence

During
Treatment

Symptom
onset 60 feet
or deeper?

Yes

Deeper
recompression

needed?
(Note 1)

Yes

Compress
to depth of

relief (165 feet
maximum) with
patient off O2

Remain at depth
:30 min. on air or
treatment gas if

available

More time
needed at

treatment depth?
(Note 1)

Yes

Decompress
to 60 feet
on Table 4

Treatment of Symptom Recurrence
Recurrence During Treatment Recurrence Following Treatment

Continue and/or
extend Current

Table

Yes
NOTES:

A Diving Medical Officer
should be consulted
before committing to a
Treatment Table 4 or 7.
Treatment Table 6 may
be extended up to
two additional oxygen
breathing periods at 30
and/or 60 feet.
Additional time may be
required.

Enter Treatment
Table 6A at

treatment depth
and decompress

accordingly

Diver on oxygen
compress to

60 feet

Complete three
20 min. oxygen

breathing periods
at 60 feet

Symptoms
relieved?

No

Deeper
recompression

needed?

No

Life
threatening

symptoms or
more time needed

at 60 feet?
(Note 2)

Yes

Remain at
60 feet at least

12 hours (Note 1
and Note 3)

Yes

Symptoms
still present &

more time needed
at 60 feet?

Note 1

Yes

No

No

Diagnosis:
Recurrence
Following
Treatm ent

Treat according
to Flowchart 1

Decompress
on Table 6

Decompress
on Table 6
Extended

Decompress
on Table 7
(Note 1)

Complete
Table 4
(Note 1)

Flowchart 2
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Diagnosis:
Decompression
Sickness Type l

Complete relief
during ýrst 10 min.

at 60 feet?
(Note 3)

ds

Yes

Complete
Treatment
on Table 5
(Note 4)

Complete
Treatm ent Table 6

(Note 2)

Treatment of Type I Decompression Sickness

NOTES:
If a complete neurological exam
was not completed before
recompression, treat as a Type ll
symptom.
Treatment Table 6 may be
extended up to four additional
oxygen-breathing periods, two at
30 feet and/or two at 60 feet.
Diving Supervisor may elect to
treat on Treatment Table 6.
Treatment Table 5 may be
extended two oxygen-breathing
periods at 30 fsw.

Flowchart 3
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Appendix 3:  Treatment Tables 
 

 

 

Air Treatment Table 1A
1. Descent rate - 20 ft/min.
2. Ascent rate - 1 ft/min.
3. "lime at 100 feet includes time from the surface.

0

Treatment Table 1A DepthlTime Profile

10

20

30

40
Depth
(fsw) 50

60
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80
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eð>It
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8

eð>It
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eð>

Time at Depth (minutes)
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II
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Treatment Table 4
1. Descent rate - 20 ft/min. 6. If oxygen breathing is interrupted, no compensatory

lengthening of the table is required.2. Ascent rate-1ft/min.

32 Ye l;2Ô.ñ'Li';;"2 :;:i.:i::1:tz;z";;:*:;@.i':;;is izzt
4. If only air is available, decompress on air. If oxygen is deC0mp|èeSSing_

available, patient begins oxygen breathing upon an'ival _ _ _ _
at 60 feet with appropriate air breaks. Both tender 8' |fthe_chamber óS ec_iu_'pped Wnh a h'gh'O1treatment
and patient breathe oxygen beginning 2 hours before gas, it may be administered at 165 fsw, not to exceed

leaving 30 feet. (see paragraph 20-5.5). 21'ý1i$:SC;;i;r;2t:2Ärgyggýaiirgigsgiredfor 25
5. Ensure life-support considerations can be met before

committing to a Table 4. (see paragraph 20-7.5) lntemal
chambertemperature should be below 85Á F.

Depth
(fsw)

Descent Rate
20 FtJMin.

Treatment Table 4 Depth/Time Profile

Ascent Rate 1 Ft/Min.1 I . .
I

I

Patient begins oxygen breathing
at BU Ft. Both patient and tenders
breathe oxygen beginning 2 hours
before leaving 30 Ft.

O 30-2 A
hrs +

25 min 20 min 20

'0') 0

_>:

g

ð>:l

Q
ð>Z'.

S
*>:

oz Iaô

min 20min 20min

Time at Depth

l'S

Äð>:i_ gf-> Äð>
6 hrs II". 6hrs II

I, ll

12 hrs *2 hrs;2h

10 min 10min

Total Elapsed Time;
39 Hours 6 Minutes

1

(30 Minutes at 165 fsw) to
40 Hours 36 Minutes
(2 Hours at 165 fsw)

ð>m:|'
l'WlFl
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Treatment Table 5
1. Descent rate - 20 ft/min. 5. Treatment Table may be extended two oxygen-
2_ Ascent rate _ Not to exceed 1 ft/min_ Do not breathing periods at the 30-foot stop. No air break

com ensate for slower ascent rates. Com ensate for required between oxygembreathing periods or prior tol9 l9
faster rates by halting the ascent. ascentó

3. 'l'ime on oxygen begins on an'ival at 60 feet. 6' Tender breathes 100 percent O2 during ascent from the
30-foot stop to the surface. If the tender had a previous

4. If oxygen breathing must be interrupted because hypemaýc exposure in the previous 13 hours, an
of CNS OX)/96" TÁXiÁitY- a||ÁW 15 minutes after the additional 20 minutes of oxygen breathing is required
reaction has entirely subsided and resume schedule at prior to ascent
point of interruption (see paragraph 20-7.11.1.1)

15

30
Depth
(F5Wl

45

Descent Rate
20 Ft.IMin.

60

01-

Treatment Table 5 DepthITime Profile

ð Asiaent Rate
1 FtlMi:|.

Ascent Rate
1 Ftllilin.

U1 I 20 U1

Time at Depth (minutes) TÁñ*1'ÄÄò,lj,Ä,Á,Ä{,lÄ'ñòó
2 Hours 15 Minutes

(Not lncluclirg Descent Time)
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Treatment Table 6
1. Descent rate - 20 ft/min.
2. Ascent rate - Not to exceed 1 fti'min. Do not

compensate for slower ascent rates. Compensate for
faster rates by halting the ascent.

3. 'l'ime on oxygen begins on arrival at 60 feet.
4. If oxygen breathing must be interrupted because

of CNS Oxygen Toxicity, allow 15 minutes after the

6. Tender breathes 100 percent OZ during the last 30
min. at 30 fsw and during ascent to the surface for an
unmodified table or where there has been only a single
extension at 30 or 60 feet. lfthere has been more than
one extension, the O2 breathing at 30 feet is increased
to 60 minutes. If the tender had a hyperbaric exposure
within the past 18 hours an additional 60-minute O2
period is taken at 30 feet.

reaction has entirely subsided and resume schedule at
point of interruption (see paragraph 20-7.11.1.1).

5. Table 6 can be lengthened up to 2 additional 25-minute
periods at 60 feet (20 minutes on oxygen and 5 minutes
on air), or up to 2 additional 75-minute periods at 30 feet
(15 minutes on air and 60 minutes on oxygen), or both.

Depth
(fsw)

Descent
20 FtIMin.

Treatment Table 6 DepthITime Profile

Ascent Rate
1 FtIMin. A

ASC9l1t Rate
1 FtIMin.

_\U1 C790 Cè:0

Time at Depth (minutes) Tolaggaýfýltegmei
4 Hours 45 Minutes

(Not including DescentTime)
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Treatment Table 6A
Descent rate - 20 ft/min.
Ascent rate - 165 fsw to 60 fsw not to exceed 3 ft/min,
60 fsw and shallower, not to exceed 1 ft/min. Do not
compensate for slower ascent rates. Compensate for
faster rates by halting the ascent.
"Time at treatment depth does not include compression
time.

Table begins with initial compression to depth of 60
fsw. lf initial treatment was at 60 feet, up to 20 minutes
may be spent at 60 feet before compression to 165 fsw.
Contact a Diving Medical Officer.
If a chamber is equipped with a high-O2 treatment gas,
it may be administered at 165 fsw and shallower, not
to exceed 3.0 ata O2 in accordance with paragraph
20-7.10. Treatment gas is administered for 25 minutes
interrupted by 5 minutes of air. Treatment gas is
breathed during ascent from the treatment depth to 60
fsw.

Deeperthan 60 feet, if treatment gas must be interrupted
because of CNS oxygen toxicity, allow 15 minutes after
the reaction has entirely subsided before resuming
treatment gas. The time off treatment gas is counted
as part of the time at treatment depth. lf at 60 feet or
shallower and oxygen breathing must be interrupted
because of CNS oxygen toxicity, allow 15 minutes after
the reaction has entirely subsided and resume schedule
at point of interruption (see paragraph 20-7.11.1.1).
Table 6A can be lengthened up to 2 additional 25-minute
periods at 60 feet (20 minutes on oxygen and 5 minutes
on air}, or up to 2 additional 75-minute periods at 30 feet
(60 minutes on oxygen and 15 minutes on air), or both.
Tender breathes 100 percent O2 during the last 60
minutes at 30 fsw and during ascent to the surface
for an unmodified table or where there has been only
a single extension at 30 or 60 fsw. If there has been
more than one extension, the O2 breathing at 30 fsw is
increased to 90 minutes. If the tender had a hyperbaric
exposure within the past 18 hours, an additional 60
minute O2 breathing period is taken at 30 fsw.
If significant improvement is not obtained within 30
minutes at 165 feet, consult with a Diving Medical
Officer before switching to Treatment Table 4.

Treatment Table 6A DepthITime Profile
0

30

60
Depth
(fsw)

tRale

-->

L0 C?

__-g

w

_-I __-Ä

DQSCQIII R219
Z0 Ft]Min.

Ascent Rate 1 F\1'Mi|'l
I I

I

____g____1

ASCQIII Rate 1 Fl
I
I

El E165 I
25 5 35 20 20 20

Time at Depth (minutes)

<-It CA) 0 1 U! 00 ._\U1 È 0 C4) 0

Total Elapsed 'l'ime:
350 Minutes

5 Hours 50 Minutes
(Not Including Descent Time)
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4.

Treatment Table 7
1. Table begins upon arrival at 60 feet. Arrival at 60 feet is

accomplished by initial treatment on Table 6, 6A or 4.
lf initial treatment has progressed to a depth shallower
than 60 feet, compress to 60 feet at 20 ftlmin to begin
Table 7.
Maximum duration at 60 feet is unlimited. Remain
at 60 feet a minimum of 12 hours unless overriding
circumstances dictate earlier decompression.

2. _
ft/min.

3. Patient begins oxygen breathing periods at 60 feet.
Tender need breathe only chamber atmosphere
throughout. If oxygen breathing is interrupted, no
lengthening ofthe table is required.
Minimum chamber O2 concentration is 19 percent.
Maximum CO2 concentration is 1.5 percent SEV (11.4
mmHg). Maximum chamber lntemal temperature is
85ÁF (paragraph 20-7.5).

Treatment Table 7 DepthlTime Profile

5. Decompression starts with a 2-foot upward excursion
from 60 to 58 feet. Decompress with stops every 2 feet
fortimes shown in profile below. Ascent time between
stops is approximately 30 seconds. Stop time begins
with ascent from deeper to next shallower step. Stop at
4 feet for4 hours and then ascend to the surface at 1

6. Ensure chamber life-support requirements can be met
before committing to a Treatment Table 7.

7. A Diving Medical Officer should be consulted before
committing to this treatment table.

Ascent Rate =1 FtIHr
(2 Ft every 120 min.)

Ascent Rate
1 FtIMin.)7

_,Ver

0
4

20
Descent Rate

20 FtIMin.
I

Ascent Rate = 2 FtIHr
40 (2 Fl every so min.)

Depth I _ '
(fsw) "(2Áúi"LIó."Ã,2fmói'.'.*Äô

60 12 hrs rninirnun { 6 hrs )|( 10 hrs
No maximum lirnil 6

Time at Depth (hou rs)

16 hrs }l4- 4 hrs-}
32 36
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Treatment Table 8
1. Enterthe table at the depth which is exactly equal to 5.

or next greater than the deepest depth attained in the
recompression. The descent rate is as fast as tolerable.

2. The maximum time that can be spent at the deepest
depth is shown in the second column. The maximum
time for 225 fsw is 30 minutes; for 165 fsw, 3 hours. For
an asymptomatic diver, the maximum time at depth is 30
minutes for depths exceeding 165 fsw and 2 hours for
depths equal to or shallowerthan 165 fsw.

3. Decompression is begun with a 2-fsw reduction in
pressure if the depth is an even number. Decompression
is begun with a 3-fsw reduction in pressure if the depth is
an odd number. Subsequent stops are carried out every 2
fsw. Stop times are given in column three. The stop time
begins when leaving the previous depth. Ascend to the
next stop in approximately 30 seconds.

6.

4. Stop times apply to all stops within the band up to the
next quoted depth. For example, for ascent from 165
fsw, stops for 12 minutes are made at 162 fsw and at
every tvvo-foot interval to 140 fsw. At 140 fsw, the stop
time becomes 15 minutes. When traveling from 225 fsw,
the 166-foot stop is 5 minutes; the 164-foot stop is 12
minutes. Once begun, decompression is continuous. For
example, when decompressing from 225 feet. ascent is
not halted at 165 fsw for3 hours. However, ascent may
be halted at 60 fsw and shallower for any desired period
of time.

7.

While deeperthan 165 fsw, a helium-oxygen mixture
with 16-36 percent oxygen may be breathed by mask
to reduce narcosis. A 64/36 helium-oxygen mixture is
the preferred treatment gas. At 165 fsw and shallower,
a HeO2 or N202 mix with a ppO2 not to exceed 3.0 ata
may be given to the diver as a treatment gas. At 60 fsw
and shallower, pure oxygen may be given to the divers
as a treatment gas. For all treatment gases (HeO2, N202
and O2), a schedule of 25 minutes on gas and 5 minutes
on chamber air should be followed for a total of four
cycles. Additional oxygen may be given at 60 fsw after
a 2-hour interval of chamber air. See Treatment Table
7 for guidance. If high O2 breathing is interrupted, no
lengthening of the table is required.
To avoid loss ofthe chamber seal, ascent may be halted
at 4 fsw and the total remaining stop time of 240 minutes
taken at this depth. Ascend directly to the surface upon
completion ofthe required time.
Total ascent time from 225 fsw is 56 hours, 29 minutes.
For a 165-fsw recompression, total ascent time is 53
hours, 52 minutes, and for a 60-fsw recompression, 36
hours, 0 minutes.

Max Time at Initial 2-fsw
Depth (fsw) Treatment Depth (hours) Stop Times (minutes)

225 0.5

165 3

140 5

120 8

100 11

80 15

60 Unlimited

40 Unlimited

20 Unlimited

5

1 2

1 5

20

25

30

40

60

1 20
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Treatment Table 9
1. Descent rate - 20 ftfmin.
2. Ascent rate - 20 ttfmin. Rate may be slowed to 1 ftfmin

depending upon the patientôs medical condition.
3. Time at 45 feet begins on arrival at 45 feet. 6'
4. If oxygen breathing must be interrupted because 7'

of CNS Oxygen Toxicity, oxygen breathing may
be restaited 15 minutes after all symptoms have
subsided. Resume schedule at point of interruption (see
paragraph 20-7.11.1.1).

Depth
(FSW)

Descent rate
20 fllmin .__/' *

5. Tender breathes 100 percent 02 during last 15 minutes
at 45 feet and during ascent to the surface regardless
of ascent rate used.
Patient may breathe air or oxygen during ascent.
If patient cannot tolerate oxygen at 45 feet, this table
can be modified to allow a treatment depth of 30 feet.
The oxygen breathing time can be extended to a
maximum of 3 to 4 hours.

Treatment Table 9 Depth/Time Profile

i

-_...

ð|2::15 _ _

T

\ Ascent rat e
ô 20 ftlmin

21:15

Time at Depth (minutes)
Total Elapsed Time:

102215
(Not Including Descent Time}
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Appendix 4:  Recompression Chamber Pre-Dive Checklist 
 
RECOMPRESSION CHAMBER PRE-DIVE CHECKLIST 
Equipment  Initials  
 
CHAMBER 

Clean  
Free of all extraneous equipment  
Free of noxious odors  
Doors and seals undamaged and seals lubricated  
Pressure gauges calibrated compared  
 
AIR SUPPLY SYSTEM 

Air quality test is current  
Primary supply adequate for two pressurizations to 165 fsw plus ventilations.  
Secondary supply adequate for one pressurization to 165 fsw and one hour of 
ventilation. 

 

Supply valve(s) closed  
Equalization valve closed  
Supply valve(s) Closed  
Equalization valve closed if applicable  
Supply regulator set at 200 psi maximum  
Fittings tight  
Compressor oil checked, adequate ventilation, intake is free of contaminants  
 
EXHAUST SYSTEM 

Terminates clear of chamber  
Exhaust valve closed  
Overpressure relief valve(s) calibrated and upstream valve open  
 
OXYGEN SUPPLY SYSTEM 

Cylinders full, marked as breathing oxygen, cylinder valves open  
Replacement cylinders on hand  
BIBS masks installed and functioning (120 osig)  
Gauges calibrated and fittings tight  
Oxygen manifold valves closed to BIBS  
Over-board dump valves closed  
RECOMPRESSION CHAMBER PRE-DIVE CHECKLIST 
Equipment  Initials  
 
AIR BIBS SYSTEM  

Cylinders full, cylinder valves open  
Replacement cylinder on hand  
BIBS mask installed and functioning  
Regulator set 90 psig over-bottom pressure  
Gauges calibrated and fittings tight  
Air valves closed to BIBS  
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ELECTRICAL SYSTEM  

Lights operational  
Wiring approved and properly grounded  
Oxygen analyzer functioning and calibrated  
Video operational  
Electrical power to compressor(s) checked  
Emergency power checked and adequate  
 
COMMUNICATION SYSTEM 

Primary system operational  
Secondary system operational  
Spare batteries  
Phone with outside connection capabilities (hard-wired or cell)  
 
FIRE PREVENTION SYSTEM 

Water bucket w/towel and/or appropriate fire extinguisher in chamber  
Fire resistant or NOAA approved clothing worn by all chamber occupants  
Fire resistant or NOAA approved mattresses, pillow and blankets in chamber  
 
MISCELLANEOUS  
Inside Chamber:   
Hearing protection  
Oxygen resuscitator w/positive pressure demand valve  
Appropriate chamber training medical kit ready (if applicable)  
 
RECOMPRESSION CHAMBER PRE-DIVE CHECKLIST 
Equipment  Initials  
 
MISCELLANEOUS (CONT.)  

Outside Chamber:   
Chamber log with time sheets  
List of emergency phone numbers  
Neurological exam check off sheet   
Checklist for secondary assessment of injury(s)  
U.S. Navy standard air decompression tables  
Writing utensils- pen, pencil, paper  
Mallet  
U.S. Navy Treatment Tables  
Stop Watches  
Spare Air and Oxygen BIBS Masks  
Flashlight  
Hearing Protection  
Spare hatch o-rings  
 
Name _____________________________________________ 
 
Signature __________________________________________   Date ________________
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Appendix 5:  Recompression Chamber Post-Dive Checklist 
 
 

RECOMPRESSION CHAMBER POST-DIVE CHECKLIST  
Equipment  Initials  
 
Chamber  

Remove all necessary and unnecessary support items from chamber  
Wipe clean with non-ionic detergent and warm water  
Clean and replace blankets  
Pour out water bucket (if used), dry and replace in chamber  
Air out chamber  
Replace all necessary support items ( BIBs, medical kit, hearing protection 
etc…) 

 

Check viewports for damage, replace if necessary  
Inspect door seals, replace if necessary  
Close and seal outer lock door  
 
AIR SUPPLY SYSTEM 

Close all chamber supply valves  
Fill and record gauge pressure of air banks  
Close air cylinder valves  
Service compressors per manufacturers technical manual  
 
EXHAUST SYSTEM 

Ensure chamber exhaust valves are in open position  
 
OXYGEN SUPPLY SYSTEM 

Clean BIBS masks, dry, test and replace as necessary  
Close oxygen cylinder valves  
Bleed oxygen from system  
Close all chamber oxygen supply valves  
Replace oxygen cylinders as required  
Ensure spare oxygen cylinders are available  
 
AIR BIBS SYSTEM  

Remove and clean Scott air masks if used and replace  
 
RECOMPRESSION CHAMBER POST-DIVE CHECKLIST  
Equipment  Initials  
 
ELECTRICAL SYSTEM  

Check all circuits operating   
Replace light bulbs as necessary  
If lights are placed in a pressure proof housing, check for damage and replace 
if necessary 

 

Check all wiring for fraying  
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COMMUNICATION SYSTEM 

Test and secure primary and secondary comm. system and repair as 
necessary 

 

 
FIRE PREVENTION SYSTEM 

Check fire extinguisher still full and fill if necessary  
 
MISCELLANEOUS  
Outside Chamber:   
Chamber log completed and returned to chamber  
Backboard cleaned and returned to chamber  
 
 
 
 
Name _____________________________________________ 
 
 
Signature __________________________________________   Date _________________ 
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C H A P T E R 2 0  

Diagnosis and Treatment  of 
Decompression Sickness  and Arterial Gas  
Embolism  
 

 
20-1  INTRODUCTION 
 

20-1.1 Purpose.  This chapter describes the diagnosis and treatment of diving 
disorders with recompression therapy and/or hyperbaric oxygen therapy. 
Immediate recompression therapy is indicated for treating decompression 
sickness, arterial gas embolism and several other disorders. In those cases 
where diagnosis or treatment are not clear, contact the Diving Medical 
Officers at NEDU or NDSTC for clarification. The recompression procedures 
described in this chapter are designed to handle most situations that will be 
encountered operationally. They are applicable to both surface-supplied and 
open and closed circuit SCUBA diving as well as recompression chamber 
operations, whether on air, nitrogen-oxygen, helium- oxygen, or 100 percent 
oxygen. Treatment of decompression sickness during satu- ration dives is 
covered separately in Chapter 15 of this manual. Periodic evaluation of U.S. 
Navy recompression treatment procedures has shown they are effective in 
relieving symptoms over 10 percent of the time when used as published. 

 
20-1.2 Scope.  The procedures outlined in this chapter are to be performed only by 

trained personnel. Because these procedures cover  disorders  ranging  from  
mild  pain to life-threatening disorders, the degree of medical expertise 
necessary to carry out proper treatment will vary. Certain procedures, such 
as starting intravenous (IV) fluid lines and inserting chest tubes, require 
special training and must not be attempted by untrained individuals. 
Treatment tables can be initiated without consulting a Diving Medical Officer 
(DMO), however a DMO should always be contacted at the earliest possible 
opportunity. A DMO must be contacted prior to releasing the treated 
individual. 

 
20-1.3 Diving  Supervisor’s Responsibilities.  Experience has shown that 

symptoms of severe decompression sickness or arterial gas embolism may 
occur following seemingly uneventful dives within the prescribed limits.  This  
fact, combined with the many operational scenarios under which diving is 
conducted, means that treatment of severely ill individuals will be required 
occasionally when qualified medical personnel are not immediately on scene. 
Therefore, it is the Diving Supervisor's responsibility to ensure that every 
member of the diving team: 

 
�ƒ Is thoroughly familiar with all recompression procedures. 
�ƒ Knows the location of the nearest, certified recompression facility. 
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�ƒ Knows how to contact a qualified Diving Medical Officer if one is not at the 
site. 

�ƒ Has successfully completed Basic Life Support training. 
 
 
20-1.4 Prescribing and Modifying Treatments. Because all possible outcomes 

cannot be anticipated, additional medical expertise should be sought 
immediately in all cases of decompression sickness or arterial gas embolism 
that do not show substantial improvement on standard treatment tables. 
Deviation from these protocols shall be made only with the recommendation 
of a Diving Medical Officer (DMO). 

 
Not all Medical Officers are DMOs. The DMO shall be a graduate of the 
Diving Medical Officer course taught at the Naval Diving and Salvage 
Training Center (NDSTC) and have a subspecialty code of 16U0 (Basic 
Undersea Medical Officer) or 16U1 (Residency in Undersea Medicine 
trained Undersea Medical Officer). Medical Officers who complete only the 
nine-week diving medicine course at NDSTC do not receive DMO 
subspecialty codes, but are considered to have the same privileges as 
DMOs, with the exception that they are not granted the privilege of modifying 
treatment protocols. Only DMOs with subspecialty codes 16U0 or 16U1 may 
modify the treatment protocols as warranted by the patient's condition with 
the concurrence of the Commanding Officer or Officer in Charge. Other 
physicians may assist and advise treatment and care of diving casualties but 
may not modify recompression procedures. 

 
20-1.5 When Treatment is Not Necessary. If the reason for postdive symptoms is  

firmly established to be due to causes other than decompression sickness or 
arterial gas embolism (e.g. injury, sprain, poorly fitting equipment), then 
recompression is not necessary. If the diving supervisor cannot rule out the 
need for recompression then commence treatment. 

 
20-1.6 Emergency  Consultation.  Modern communications allow access to    

medical expertise from even the most remote areas. Emergency consultation 
is available 24 hours a day with: 

 
Primary: 
Navy Experimental Diving Unit (NEDU) 
Commercial (850) 230-3100 or (850) 235-1668, DSN 436-4351 

  
Secondary: 
Navy Diving Salvage and Training Center (NDSTC)  
Commercial (850) 234-4651, DSN 436-4651 
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20-2 ARTERIAL GAS  EMBOLISM  
 

Arterial gas embolism is caused by entry of gas bubbles into the arterial circulation as 
a result of pulmonary over inflation syndrome (POIS). Gas embolism can manifest 
during any dive where breaths are taken utilizing underwater breathing equipment, even 
a brief, shallow dive, or one made in a swimming pool. The onset of symptoms is usually 
sudden and dramatic, often occurring within minutes after arrival on the surface or even 
before reaching the surface. Because the supply of blood to the central nervous 
system is almost always compromised, arterial gas embolism may result in death or 
permanent neurological damage unless treated with immediate recompression. 

 
 

20-2.1 Diagnosis  of  Arterial  Gas Embolism.  As a basic rule, any diver who has 
obtained a breath of compressed gas from any source at depth, whether from 
diving apparatus or from a diving bell, and who surfaces unconscious, loses 
consciousness, or has any obvious neurological symptoms within 10 
minutes of reaching the surface, must be assumed to be suffering from 
arterial gas embolism. Recompression treatment shall be started 
immediately. A diver who surfaces unconscious and recovers when exposed 
to fresh air shall receive a neurological evaluation to rule out arterial gas 
embolism. Victims of near-drowning who have no neurological symptoms 
should be carefully evaluated by a DMO for pulmonary aspiration. 

 
The symptoms of AGE may be masked by environmental factors or by other 
less significant symptoms. A chilled diver may not be concerned with 
numbness in an arm, which may actually be the sign of CNS involvement. 
0ain from any source may divert attention from other symptoms. The natural 
anxiety that accompanies an emergency situation, such as the failure of the 
diver's air supply, might mask a state of confusion caused by an arterial gas 
embolism to the brain. 

 
If pain is the only symptom, arterial gas embolism is unlikely and 
decompression sickness or one of the other pulmonary overinflation 
syndromes should be considered. 

 
20-2.1.1  Symptoms of AGE. The signs and symptoms of AGE may include near  

immediate onset of dizziness, paralysis or weakness in the extremities, large 
areas of abnormal sensation (paresthesias), vision abnormalities, convulsions 
or personality changes. During ascent, the diver may have noticed a 
sensation similar to that of a blow to the chest. The victim may become 
unconscious without warning and may stop breathing. Additional symptoms 
of AGE include: 
 
�ƒ Extreme fatigue 
�ƒ Difficulty in thinking 
�ƒ Vertigo 
�ƒ Nausea and/or vomiting 
�ƒ Hearing abnormalities 
�ƒ Bloody sputum 
�ƒ Loss of control of bodily functions 
�ƒ Tremors 
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�ƒ Loss of coordination 
�ƒ Numbness 

 
Symptoms of subcutaneous / mediastinal emphysema, pneumothorax and/or 
pneumopericardium may also be present (see paragraph 3-8). In all cases 
of arterial gas embolism, the possible presence of these associated 
conditions should not be overlooked. 

 
20-2.2 Treating Arterial Gas Embolism. Arterial gas embolism is treated in    

accordance with Figure 20-1 with initial compression to 60 fsw. If symptoms 
are improved within the first oxygen breathing period, then treatment is 
continued using Treatment Table 6. If symptoms are unchanged or worsen, 
assess the patient upon descent and compress to depth of relief (or significant 
improvement), not to exceed 165 fsw and follow Figure 20-1. 

 
20-2.3 Resuscitation of  a Pulseless Diver.  The following are intended as 

guidelines. For a diver with no pulse or respirations (cardiopulmonary 
arrest) immediate cardiopulmonary resuscitation (CPR) and use of the 
Automated External Defibrillator (AED) is a higher priority than 
recompression. Advanced cardiac life support (ACLS), which requires 
special medical training and equipment, is not always available. CPR, 
patient monitoring, and drug administration may be able to be performed at 
depth, but electrical therapy (defibrillation and cardioversion) must be 
performed on the surface. 

 
CAUTION Defibrillation is not currently authorized at depth. 
 

If a qualified provider with the necessary equipment (i.e., AED) can administer 
the potentially lifesaving therapies within 10 minutes, the stricken diver should 
be kept at the surface until a pulse is obtained. Unless defibrillation is 
administered within 10 minutes, the diver likely will die, even if adequate 
CPR is performed, with or without recompression. If defibrillation is not 
available and a Diving Medical Officer (DMO) is not present, the Diving 
Supervisor should compress the diver to 60 feet and continue CPR and 
attempt to contact a DMO. 

 
If defibrillation becomes available within 20 minutes, the pulseless diver shall 
be brought to the surface at 30 fpm and defibrillated when appropriate on the 
surface. (Current data indicate that successful restoration of a perfusing 
rhythm after 20 minutes of cardiac arrest with only C0R is unlikely.) If the 
pulseless diver does not regain vital signs with defibrillation, continue CPR. 
Avoid recompressing  a pulseless diver who has failed to regain vital signs 
after defibrillation. Resuscitation efforts shall continue until the diver 
recovers, the tenders are unable to continue CPR, or a physician 
pronounces the patient dead. If the pulseless diver does regain vital signs, 
proceed with recompression therapy if indicated. 
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CAUTION  If the tender is outside of no-decompression limits, he should not be brought 
directly to the surface. Either take the decompression stops appropriate to 
the tender or lock in a new tender and decompress the patient and new 
tender to the surface in the outer lock, while maintaining the original 
tender at depth. 

 
 
20-3  DECOMPRESSION SICKNESS 
 

While a history of diving (or altitude exposure) is necessary for the diagnosis of 
decompression sickness to be made, the depth and duration of the dive are useful only 
in establishing if required decompression was missed. Decompression sickness can occur 
in divers well within no-decompression limits or in divers who have carefully followed 
decompression tables. Any decompression sickness that occurs must be treated by 
recompression. 
 
For purposes of deciding the appropriate treatment, symptoms of decompression 
sickness are generally divided into two categories, Type I and Type II.  Because the 
treatment of Type I and Type II symptoms may be different, it is important to distinguish 
between these two types of decompression sickness. The diver may exhibit certain 
signs that only trained observers will identify as decompression sickness. Some of the 
symptoms or signs will be so pronounced that there will be little doubt as to the cause. 
Others may be subtle and some of the more important signs could be overlooked in a 
cursory examination. Type I and Type II symptoms may or may not be present at the 
same time. 

 
20-3.1 Diagnosis of Decompression Sickness. Decompression sickness 

symptoms   usually occur shortly following the dive or other pressure 
exposure. If the controlled decompression during ascent has been 
shortened or omitted, the diver could be suffering from decompression 
sickness before reaching the surface. In analyzing several thousand air 
dives in a database set up by the U.S. Navy for developing decompression 
models, the time of onset of symptoms after surfacing was as follows: 

 
�ƒ 42 percent occurred within 1 hour. 

 
�ƒ 60 percent occurred within 3 hours. 

 
�ƒ 83 percent occurred within 8 hours. 

 
�ƒ 18 percent occurred within 24 hours. 

 
Appendix 5A contains a set of guidelines for performing a neurological 
examination and an examination checklist to assist trained personnel in 
evaluating decompression sickness cases. 

 
20-3.2 Symptoms of Type  I Decompression Sickness. Type I decompression   

sickness includes joint pain (musculoskeletal or pain-only symptoms) and 
symptoms involving the skin (cutaneous symptoms), or swelling and pain in 
lymph nodes. 
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20-3.2.1  Musculoskeletal  Pain-Only  Symptoms.  The most common symptom 
of decompression sickness is joint pain. Other types of pain may occur which do not 
involve joints. The pain may be mild or excruciating. The most common sites of joint 
pain are the shoulder, elbow, wrist, hand, knee, and ankle. The characteristic pain of 
Type I decompression sickness usually begins gradually, is slight when first noticed and 
may be difficult to localize. It may be located in a joint or muscle, may increase in 
intensity, and is usually described as a deep, dull ache. The pain may or may not be 
increased by movement of the affected joint, and the limb may be held preferentially in 
certain positions to reduce the intensity (so-called guarding). The hallmark of Type I 
pain is its dull, aching quality and confinement to particular areas. It is always present 
at rest and is usually unaffected by movement. 

 
Any pain occurring in the abdominal and thoracic areas, including the hips, 
should be considered as symptoms arising from spinal cord involvement 
and treated as Type II decompression sickness. The following symptoms may 
indicate spinal cord involvement: 

 
�ƒ Pain localized to joints between the ribs and spinal column or joints 

between the ribs and sternum. 
�ƒ A shooting-type pain that radiates from the back around the body 

(radicular or girdle pain). 
�ƒ A vague, aching pain in the chest or abdomen (visceral pain). 

 
20-3.2.1.1 Differentiating Between Type I Pain and Injury.  The most difficult 

differentiation is between the pain of Type I decompression sickness and the 
pain resulting from a muscle strain or bruise. If there is any doubt as to the 
cause of the pain, assume the diver is suffering from decompression 
sickness and treat accordingly. Frequently, pain may mask other more 
significant symptoms. Pain should not be treated with drugs in an effort to 
make the patient more comfortable. The pain may be the only way to localize 
the problem and monitor the progress of treatment. 

 
20-3.2.2  Cutaneous (Skin)  Symptoms.  The most common skin manifestation of 

decompression sickness is itching. Itching by itself is generally transient and 
does not require recompression. Faint skin rashes may be present in 
conjunction with itching. These rashes also are transient and do not require 
recompression. Mottling or marbling of the skin, known as cutis marmorata 
(marbling), may precede a symptom of serious decompression sickness and 
shall be treated by recompression as Type II decompression sickness. This 
condition starts as intense itching, progresses to redness, and then gives 
way to a patchy, dark-bluish discoloration of the skin. The skin may feel 
thickened. In some cases the rash may be raised. 

 
20-3.2.3  Lymphatic  Symptoms.  Lymphatic  obstruction  may  occur, creating 

localized pain in involved lymph nodes and swelling of the tissues drained by 
these nodes. Recompression may provide prompt relief from pain. The 
swelling, however, may take longer to resolve completely and may still be 
present at the completion of treatment. 
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20-3.3 Treatment of Type I Decompression Sickness. Type I Decompression 
Sickness is treated in accordance with Figure 20-2. If a full neurological exam 
is not completed before initial recompression, treat as a Type II symptom. 

 
Symptoms of musculoskeletal pain that have shown absolutely no change 
after the second oxygen breathing period at 60 feet may be due to orthopedic 
injury rather than decompression sickness. If, after reviewing the patient's 
history, the Diving Medical Officer feels that the pain can be related to 
specific orthopedic trauma or injury, a Treatment Table 5 may be completed. 
If a Diving Medical Officer is not consulted, Treatment Table 6 shall be used. 

 
20-3.4 Symptoms of Type II Decompression Sickness. In the early stages, 

symptoms of Type II decompression sickness may not be obvious and the 
stricken diver may consider them inconsequential. The diver may feel 
fatigued or weak and attribute the condition to overexertion. Even as 
weakness becomes more severe the diver may not seek treatment until 
walking, hearing, or urinating becomes difficult. Initial denial of DCS is 
common. For this reason, symptoms must be anticipated during the postdive 
period and treated before they become too severe. Type II, or serious, 
symptoms are divided into three categories: neurological, inner ear 
(staggers), and cardiopulmonary (chokes). Type I symptoms may or may not 
be present at the same time. 

 
20-3.4.1  Neurological  Symptoms.  These symptoms may be the result of involvement 

of any level of the nervous system. Numbness, paresthesias (a tingling, 
pricking, creeping, “pins and needles,” or “electric” sensation on the skin), 
decreased sensation to touch, muscle weakness, paralysis, mental status 
changes, or motor performance alterations are the most common symptoms. 
Disturbances of higher brain function may result in personality changes, 
amnesia, bizarre behavior, lightheadedness, lack of coordination, and 
tremors. Lower spinal cord involvement can cause disruption of urinary 
function. Some of these signs may be subtle and can be overlooked or 
dismissed by the stricken diver as being of no consequence. 

 
The occurrence of any neurological symptom after a dive is abnormal and 
should be considered a symptom of Type II decompression sickness or 
arterial gas embolism, unless another specific cause can be found. Normal 
fatigue is not uncommon after long dives and, by itself, is not usually treated 
as decompression sickness. If the fatigue is unusually severe, a complete 
neurological examination is indicated to ensure there is no other neurological 
involvement. 
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