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SCOPE AND APPLICATION

The S.F.U. Diving Manual has been written to meet the requirements of the

Canadian Association for Underwater Science Standard of Practice for Scientific Diving (October 1998 Edition,revised ed.2007). The C.A.U.S. is a self-regulating body dedicated to safety in underwater research through establishment and continual peer review of standards of practice for scientific diving.

Scientific diving is defined as diving performed to collect specimens or data for scientific use under the auspices of an educational or research institute operating in accordance with the Canadian Association for Underwater Science "Standard of Practice for Scientific Diving." 

The S.F.U. Diving Safety Manual for Open Water Diving provides the guidelines for all open water diving under Simon Fraser University auspices. University auspices include all open water diving by University employees or registered students as part of their research, occupation or education, and diving funded by the University or using University diving equipment or facilities. Commercial diving under contract with the University is not covered by this manual and must meet the requirements of the Workers

Compensation Board of B.C. Occupational Health and Safety Regulations. University divers should contact the University Diving Officer to see if they also fall under Part 24 of the WCB OH&S Regulations.

The S.F.U. Diving Safety Manual for Open Water Diving covers requirements for snorkel diving and open circuit air SCUBA diving. Other modes and forms of diving are not covered by this manual and are not permitted under University auspices without special authorization from the Diving Officer, the University Diving Control Board and endorsement by the C.A.U.S. Standards and Procedures Committee.

All diving under SFU auspices must be conducted in a manner that will minimize risk of and provide adequate protection for scientific divers from accidental injury or illness. This manual sets forth requirements and procedures which allow a working reciprocity with other CAUS institutions and related organizations in other countries.

Statement of Authorization

The Simon Fraser University Diving Safety Manual for Open Water Diving has been developed over several years making use of field experience gained during that time. It meets the current requirements of the Canadian Association for Underwater Science Standard of Practice for Scientific Diving and has been officially endorsed by the C.A.U.S. Standards and Procedures Committee.

The procedures have been prepared by the University Diving Control

Board for the use of personnel diving under university auspices. University auspices includes diving by university employees or registered students as part of their research, occupation or instruction. 

The Diving Safety Manual is approved for use by university personnel.

The responsibility for ensuring compliance with the Diving Safety Manual rests with the University Diving Control Board and the Occupational Health and Safety Program.
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INTRODUCTION

This Diving Safety Manual sets forth the policy for the organization and conduct of the Simon Fraser University Diving Safety Program and the regulations and procedures for safety in off-campus diving operations. This manual covers snorkel diving and open circuit air SCUBA diving. Other modes or forms of diving are not covered and require special authorization. This manual complies with the requirements for scientific diving of the Canadian Association for Underwater Science (C.A.U.S. Standard of Practice for Scientific Diving, 1998 edition,revised ed. 2007).

The purpose of the University Diving Safety Program is to ensure that all diving under the auspices of Simon Fraser University is conducted in a manner that will maximize protection of divers from accidental injury and occupational illness. University auspices include all open water diving by University employees or registered students as part of their research, occupation or education and diving funded by the University or using University diving equipment or facilities. 

This document is designed to ensure safe diving and to provide a framework for reciprocity between organizations with similar standards.

UNIVERSITY DIVING SAFETY PROGRAM ORGANIZATION

Diving Control Board

The membership of the Diving Control Board shall consist of the chairperson who is chief executive officer or designee for the University, the Diving Officer, and at least two other representatives of the University Diving Safety Program.

The Diving Control Board shall:

(1)
Recommend the issue, reissue or revocation of diving certificates; 

(2)
Recommend procedures and policy for safe diving under University

auspices;

 (3)
Review and approve diving projects and diving practices and restrict or

prohibit diving operations it considers unsafe. 

Diving Officer

The University shall appoint a Diving Officer to supervise and administer the University Diving Safety Program

The Diving Officer shall be an experienced scientific diver and shall:

(1)
Serve as a member of the Diving Control Board;

(2)
Act as operational authority and administration of the University Diving Safety Program

(3)
Be responsible for all aspects of the program including but not limited to

(a)
Diver authorization, competency and training

(b)
Diving project review and field evaluation of projects and personnel

(c)
Maintenance of diving records

(d)
General conditions of operational health and safety in the diving


program and compliance with this manual

The Diving Officer shall have authority to restrict, prohibit or suspend any diving operations, programs or practices which he/she considers unwise or unsafe.

The Diving Officer shall report to the Chair of the Diving Control Board.

ORGANIZATION AND RESPONSIBILITY OF PERSONNEL

Personnel involved with diving operations conducted under the auspices of Simon Fraser University shall be responsible and accountable for the health and safety of those operations in accordance with the following organizational plan. 

A. 
Project level: Diving Project Directors
Directors of research or study projects or programs, instructors of courses, field trips or like instructional components and persons in charge of any other scientific, research or educational undertaking any of which utilize or involve diving shall be responsible for ensuring that all individuals engaging in diving in conjunction with their project are aware of and comply with this manual.

Personnel in charge at this level shall be designated as diving project directors

and shall have the authority to restrict, prohibit or suspend diving operations under their charge. 

B. 
Operations level: On-site Diver-in-Charge
Each diving operation undertaken as part of a diving project shall have a designated person-in-charge, the Diver-in-Charge, who will remain at the dive site at all times during diving operations and who will supervise the conduct of the dive operations. The Diver-in-Charge shall have experience and training in the conduct of the planned operation.

The Diver-in-Charge will be appointed by the diving project director. The Diver-in-Charge shall ensure that all diving and related activity under his/her charge is conducted in a safe and healthy manner and in compliance with the procedures and requirements set forth in this manual.

The Diver-in-Charge shall have the authority to restrict, prohibit or suspend diving and related activities under their charge.

C. 
Dive Team level: Dive Team Members
Divers and immediate support personnel who are involved in a diving operation shall be considered members of the dive team(s) of that operation.

Final authority and responsibility at the dive site shall rest with the dive team member. It shall be the dive team members right, responsibility, and duty to refuse to dive or engage in dive support activities if he/she:

(a)
Feels unfit or in any other way unprepared for the activity;

(b)
 Judges that the conditions are unsafe or unfavorable;

(c)
Feels that engaging in the activity would violate the precepts of his/her, training or the requirements set forth in this manual.

D. 
Surface Safety Attendants
The Surface Safety Attendant is part of the Dive Team and provides surface support for the diving operation. The Surface Safety Attendant is a person who remains on the surface during a scientific diving operation and who monitors top side hazards and who has the authority to abort the dive if there is any risk to the health and safety of the divers.

GENERAL REQUIREMENTS

A.
Minimum Entry Requirements
All personnel or students involved in diving under University auspices must register with the University Diving Officer (see appendix) and meet all criteria herein described.

The following documents must be submitted to the Diving Officer prior to or during a training program for scientific diving as appropriate and must be submitted by those divers who have demonstrated competency prior to scientific diving activities.

SCUBA diving certification (with at least 5 logged open water dives and 2.5 hours underwater time)

Medical evaluation declaring medical fitness to dive [every two years]

Dive registration form (Appendix I) 

Current CPR and emergency first aid certification

Current open water diving evaluation 

Personal diving log

Signed waiver and release forms  if applicable

Current project description and approval if applicable [Appendix IV]

Equipment list and service record

B.
Scientific Diver Competency
Prior to commencing operations as a scientific diver, the candidate must demonstrate competency in diving as outlined below (1-6). Competency evaluation will be conducted initially and annually by the Diving Officer or a designate [preferably at Instructor level]. The scope of re-evaluation on an annual basis will be the responsibility of the Diving Officer.

1. Diving Theory

Prior to taking part in scientific diving activities the candidate must demonstrate knowledge in, and understanding of, diving theory by completing a written exam with a mark of 75% or higher. Topics must include but not limited to:

(a) 
diving physics;

(b)
diving physiology and medical considerations;

(c)
diver communication;

(d)
underwater hazards;

(e) 
problems with contaminated air;

(f) 
DCIEM Diving Tables;

(g) 
the diving environment;

(h) 
diving equipment;

(i) 
problem management;

(j) 
legislation and standards;

(k) 
scientific diving techniques.

2.  Swimming and Watermanship

Prior to taking part in scientific diving activities the candidate will perform a rescue tow of 100 m with both participants fully geared with the appropriate thermal protection. The participant will also complete one of the following four tasks:

(a) 
demonstrate a survival swim/float without any aids for not less than 

20 minutes;

(b) 
swim 200 m without swim aids;

(c) 
snorkel 400 m using mask, fins and snorkel;

(d) 
conduct a head first surface dive to retrieve an object in 3 m of water.

3. General Diving Skills

Prior to participating in scientific diving activities the diver must demonstrate the ability to perform basic diving skills in an open water environment. A performance evaluation must include but is not limited to:

(a)
pre-dive planning including emergency contingencies and evaluation 

procedures;

(b)
local environment orientation and hazard assessment;

(c)
dive planning procedures to be implemented to counter any known 

hazards;

(d)
briefing procedures;

(e)
appropriate dressing in and equipment assembly procedures;

(f)
pre-dive safety check;

(g)
appropriate entry techniques;

(h)
maintenance of the buddy system;

(i)
underwater navigation skills;

(j)
diving skills circuit-may be conducted in a confined or open water 

setting and must include:

1. proper weighting;

2. proper descent/ascent techniques;

3. proper buoyancy techniques;

4. mask removal and replacement;

5. regulator recovery and clearing;

6. weight belt removal and replacement;

7. SCUBA unit removal and replacement;

8. options for our of air emergencies;

9. free flowing regulator;

10. dry suit/BCD over-inflation procedures;

11. appropriate exit techniques;

12. appropriate dressing down and equipment disassembly procedures;

13. post dive debriefing;

14. dive log requirements.

4. 
 Diver Rescue and Accident Management Techniques
The candidate must demonstrate proficiency in diver rescue and accident management procedures specific to location, mode, and condition of diving to be undertaken. A performance evaluation must include but is not limited to:

(a) 
site management and accident prevention;

(b) 
self rescue skills;

(c) 
diver rescue skills at surface;

(d)
 diver rescue skills underwater;

(e) 
missing diver procedures;

(f) 
recognition and treatment of diving related injuries;

(g) 
accident management and evacuation procedures;

(h) 
accident and incident reporting;

5.
Oxygen Provider
The candidate must demonstrate proficiency in providing oxygen therapy to an injured diver. A performance evaluation must include but is not limited to knowledge of:

(a) 
flow rates;

(b) 
cylinder duration;

(c) 
physiology of oxygen therapy; 

(d) 
oxygen equipment maintenance and operation.

6. 
Scientific Diving Techniques
Scientific Divers performing specialized tasks underwater must be properly instructed, trained and equipped to conduct these tasks in a safe manner. Such training may include but not be limited to:

(a)
transects and quadrats ; other census or assessment techniques with a variety of organisms and habitats, underwater sampling design

(b)
photography/video; working safely in science underwater

(c)
specimen collecting; handling and transport of equipment underwater

(d)
small object search and recovery (using lift bags);

(e)
surveying and mapping, use of lines

C.
Types of Diver Certification
Diver-in training

This certification is a limited permit authorizing diving in a training or on the job training capacity only and requires that a diver must fulfill all entry requirements . Prior to conducting research activities the Diver-In-Training must also be familiar with the diving techniques and and diving problems associated with their proposed diving activities.  A diver-in-training must dive under authorized supervision and under the following restrictions:

(a)
must have completed general diving skills evaluation under supervision by the Diving Officer.

(b) 
maximum diving depth of 20 m .

(c)
must dive with the Diving Officer or an authorized Scientific Diver I or II

Scientific Diver I

To achieve the Scientific Diver I rating, the diver must pass the CAUS Exam with at least 75% and

(a) 
fulfill all basic entry requirements;

(b) 
demonstrate competency as outlined ,and plan and execute a minimum of 4 working dives to the anticipated depth under the direct supervision of the Diving Safety Officer or a designate.

(c)
accumulate a minimum of 25 logged dives and 15 hours bottom time 

(with at least 15 of these dives accomplished as a Diver-In-Training) or have equivalent knowledge/experience acceptable to the Diving Safety Officer.

A Scientific Diver I is limited to a maximum diving depth of 20 m.

Scientific Diver II 

To achieve a Scientific Diver II rating, the diver must:

(a)
be a certified Scientific Diver I;

(b)
complete an exam with a minimum grade of 75% in the physics and 

physiology of deeper diving;

(c)
plan and execute a minimum of 10 working dives to the anticipated 


depth under the direct supervision of the Diving Officer or designate, or have equivalent knowledge/experience acceptable to the Diving Safety Officer.

(d)
demonstrate proficiency in areas including but not limited to:

1. deep diving pre-dive planning including breathing gas 

consumption calculations;

2. selection and use of redundant air systems;

3. briefing procedures including narcosis awareness, gas and time 


monitoring, dive termination criteria;

4. appropriate dressing in and equipment assembly procedures for 

deep extended dives;

5. pre-dive and in-water safety checks;

6. maintenance of the buddy system;

7. ascent rates, safety stops, post dive activities.

A Scientific Diver II must observe the following restrictions:

(a) 
maximum diving depth of 40 m;

(b) 
must dive with Diving Safety Officer or another Scientific Diver II 

when deeper than 20m.

Surface Safety Attendant

Surface Safety Attendants must demonstrate knowledge of diving equipment systems and procedures, diving hazards and surface rescue and diving accident management and must have training in CPR and first aid/oxygen provider.

Diver-in-charge                    








To be   designated as diver-in-charge, a diver must: be a certified scientific diver I or II and will normally have a minimum of one years experience and 50 logged dives, and have previous experience in the field of scientific diving specific to the depth, task and environment.



Visiting Diver

This certification is a limited permit to dive that waives all other certification criteria in favour of evidence of experience, and a demonstration of required proficiency. The permit is to be used only on a temporary basis for personnel who do not normally and would not otherwise dive under the auspices of the University. The temporary diving certification shall be valid only under the restrictions stipulated by the Diving Officer. Requirements for a medical examination shall not normally be waived.

Before being authorized to dive, visiting divers must provide evidence of certification, medical clearance, and experience. Visitor authorization shall be valid under the restrictions stipulated by the Diving Officer, and based on diver competency as outlined in the CAUS Standard or equivalent.

Snorkel Diver

Snorkel Divers shall have completed an approved course with at least 3 open water dives and 1.5 hours in water  unless otherwise specified by the Diving Officer. An open water evaluation of skills may be required under the supervision of the University Diving safety Officer or designate.   

SCUBA Certification deeper than 40 M

Certification for SCUBA diving shall not normally be given for depth greater than 40 m.

Snorkel Depth Certification

Snorkel depth certification shall be limited to a maximum depth of 10 m.

Special Circumstances and Equipment

Attention shall be given to the development of proficiency under the specific environmental conditions or  in using any mode other than SCUBA or snorkel. Special environments/equipment may require special training and specific approval of the Diving Officer or Diving Control Board. Special environments and equipment may include but not be limited to:

(a)
overhead environments or diving in the vicinity of ice or under ice;

(b)
current/surge diving;

(c)
kelp bed diving;

(d)
boat diving;

(e)
low visibility diving;

(f)
night diving;

(g)
full face masks and helmets;

(h)
voice transmitting communication devices;

(i)
extreme water or surface temperatures;

(j)
diving in the vicinity of nets or cages;

Special equipment may include but not limited to:

(a)
surface supply;

(b)
hookah;

(c) 
nitrox or other mixed gases;

(d)
rebreathers;

F. 
Waiver of Specific Requirements

If an applicant for certification can show evidence of previous qualifying experience or training, he/she may be granted a waiver for specific requirements of training and experience. The requirements for a medical evaluation shall not in any case be waived. Under normal circumstances experienced divers will be required to be checked out by the Diving Officer.

G. 
Maintenance of Authorization
Term of Authorization

All diving certificates shall expire one year from the date of the last biannual medical examination, or six months from the date of the last logged dive, or one year from the date of the last evaluation with the Diving Officer, which ever comes first.

Diving Activity

During any 12 month period, each certified diver shall log a minimum of 12 dives. At least one dive to the depth of certification shall be made during each six month period.

Failure to log dives to the depth of certification as above may be cause for revocation or restriction of a certificate. 

Monthly Logs

All certified divers must normally submit monthly diving logs to the Diving Officer summarizing their diving activity (see Appendix II). Failure to do so shall be a positive indication that the diver has not been diving for that month. All dives must be recorded in a divers daily log  and  should be summarized in a monthly log and the record for all months submitted on an annual basis.

CPR Certification & Diver Rescue Training

All certified scientific divers are responsible for maintaining current (every two years) CPR certification and diver rescue training. Proof of CPR certification and diver rescue training must be filed with the Diving Officer. Divers must also have training in emergency first aid and oxygen therapy.

Recertification

If a diver's certificate expires or is revoked, he/she may be recertified after complying with such conditions as the Diving Control Board may impose.

I. 
Revocation of Certification
A diving certificate may be revoked or restricted for cause. The diver shall be informed of the reasons for revocation, and will be given an opportunity to present a case to the Diving Control Board. Failure to comply with the standards set out in this diving manual will result in revocation of certification. Manuals are available from the University Diving Officer.

EQUIPMENT

A. Diving Equipment

All diving equipment including cylinders, regulators, buoyancy compensators, compressors, valves, pressure gauges, reserve gas-supply systems, umbilicals, helmets and all accessories necessary for the safe conduct of the diving operation must be:

(a)
of approved design, sound construction, adequate strength, free from

patent defect and maintained in a condition that will ensure its continuing operating integrity for the purpose and depths for which it was originally designed or subsequently used;

(b)
of a standard acceptable to the diving safety committee;

(c)
Adequately protected against malfunction at low temperatures that may be caused by:

i) ambient air or water; or

ii) the expansion of gas;

(d)
used in an unmodified form unless the modification is specifically approved by an agency acceptable to the diving safety committee;

(e)
examined, tested, overhauled and repaired in accordance with the manufacturer's recommended procedures and as directed by the diving safety committee. Records of equipment maintenance and testing must be kept for a period of 5 years.

Checking of Gauges and Metering Equipment

Gauges and metering equipment must have a functional check every 12 months. When a discrepancy is indicated it shall be rectified with out delay. If gauges and metering equipment are removed from service, such equipment shall be tagged as defective.

Compressor and System requirements

(a) 
compressor systems used to supply air to a diver must meet the requirements of CSA Standard Z180.1-M85,l Compressed Breathing Air; and

(b) 
All tanks, fixtures and fittings must meet the appropriate requirements of the CSA Standard B51-M81, Code for Constructions and Inspection of Boilers and Pressure Vessels.

Lifelines

Lifelines must:

(a) 
Be secured at the surface to a safe point of anchorage;

(b) 
Be tended at all times by a diver's tender;

(c) 
Be secured in a manner that will prevent loss of contact with the diver;

(d) 
Fit snugly around the diver's waist under all equipment (except exposure suite) or to a safety harness;

(e) 
Be of sufficient length and free of knots and splices; and

(f) 
Have a breaking strength appropriate to the diving operation

B.
Maintenance and Inspections
SCUBA tanks must receive a visual inspection including "Visual Plus" testing every year and hydrostatic testing every 5 years in accordance with Canadian Transport Commission Regulations. Tank valves must be serviced every two years and regulators must be serviced every year. Gauges (depth and pressure) and buoyancy devices must have a functional check every 6 months or whenever a discrepancy is indicated. Any malfunction shall be rectified without delay. The Diving Officer shall be informed of new equipment to be employed in diving.

C.
Communications
An effective two-way means of communication must be provided between the underwater site of a diving operation and any person in control of equipment that supports or otherwise assists diving operations at the work site (surface supply, tethered SCUBA). Where voice communications are required, the standard of sound reproduction shall be adequate to enable the diver's breathing to be clearly hear.

In surface supply diving operations, in addition to the primary communication system an emergency signal system must be employed.

Surface Equipment

When diving is in progress, the following equipment must be present at the dive location:

(a)
first-aid kit appropriate for the diving operation[ Appendix V] and for the work location; and

(b) 
such other equipment (e.g., oxygen) as may be required for the safe conduct of the diving operation.

Digital Dive Computers

Digital dive computers may be used by diver during diving operations provided:

(a)
that the DCIEM dive tables are adhered to at all times;

(b)
personnel using dive computers have thoroughly reviewed the manufacturer's manual and are familiar with the features and limitations of the computer.

D. 
Use of Diving Equipment
Diving equipment must be used and maintained in accordance with the manufacturer's recommendations. At no time shall equipment be used in modified form unless the modification has been specifically approved by the Diving Control Board or by an agency acceptable to the Diving Control Board.

RECORDS

A. 
Diving Logs
Divers Personal Logbook

Each diver shall maintain and retain in his possession for a five year period a personal logbook that records the following information:

(a) 
Diver's name; 

(b) 
Date;

(c) 
Diving mode;

(d) 
Gas media breathed (if other than air); 

(e)
 Bottom time;

(f) 
Maximum depth attained; 

(g) 
Surface interval;

(h) 
Pressure group if repetitive dive; 

(i) 
Dive team signature(s); 

(j) 
Dive table and schedule used; and 

(k) 
Any unusual incident or condition. 

Daily Record

A n additional daily record of each dive shall  normally be kept by the Diver – in – Charge or the Surface Safety Attendant on site. Such records shall normally be separate from the log owned and maintained by the individual diver, e.g., Divers personal log. A copy of this daily record must be  made available to the Project Supervisor as the supervisor requires.

The daily record shall be available at any time for inspection if required by the Diving Officer.

The diving officer shall retain all diving records for a minimum period of 5 years.

Training Record

An individual training record must be maintained by the diving officer for each diver including all diving certifications, depth and specialty endorsements. The training record must be retained as part of the organization's diving records for at least 5 years.

B. 
Equipment Record
A record of equipment maintenance and testing shall be kept by individual divers.

C. 
Annual Project Description and Approval
All diving projects must be outlined on the Annual Project Description and Approval Form (Appendix IV) and submitted to the Diving Officer for review before the beginning of any diving operations. All divers involved should have the appropriate depth and environmental certifications for the planned dives and should sign the submitted project approval form.

D.
Period of Maintenance

All records shall be maintained for a period of at least 5 years.

OPERATING REGULATIONS

A.
Certification Required
No persons shall engage in diving under the auspices of the Simon Fraser University unless he/she holds a valid certificate issued by the Diving Safety Officer as approved by the Diving Control Board pursuant to the provisions of this document, or is engaged in training as prescribed by the document.

SCUBA diving applies to diving operations in which divers use self-contained underwater breathing apparatus

SCUBA diving may be performed in either a free-swimming or a tethered mode.

When SCUBA diving is accomplished in a free-swimming mode, the divers must employ the buddy system. [ see below for surface safety attendant requirement]

When SCUBA diving is accomplished in a tethered mode, the diver must be:

(a)
secured by a lifeline; and 

(b)
tended by a diver's tender

Maximum Depth

Divers breathing air on SCUBA must not exceed 40 m (130 ft) depth

Emergencies

Divers breathing air on SCUBA may dive to depths greater than 40 m (130 ft) for the purpose of saving a life but must exercise extreme caution, have sufficient air and no decompression time and must, where conditions permit;

(a) 
be secured by a lifeline; and

(b) 
be tended by a diver's tender

Communication

Buddy Divers

Free-swimming divers using SCUBA must maintain effective two-way communication with each other at all times while in the water and must be in a position to render assistance in case of need.

Tethered Divers

Tethered Divers employing SCUBA shall have effective two-way communication with the surface .Line signals are acceptable.

Surface Safety Attendants

Shall be present at the dive site during all diving operations. Minimum crew size is three for dives  at depths less than twenty m. depth [ie, two divers and a surface safety attendant.]

Stand-By Diver

A stand-by diver must be present at the dive site during SCUBA diving operations as follows:

(a) 
during operations involving decompression diving;

(b) 
where there is danger of diver entrapment;

(c) 
where there are special hazards (such as under ice); and 

(d) 
where required by the Diving Control Board, Diving Safety Officer or Diver-in-Charge.

Stand-by divers must not dive or be required to dive except in the event of an emergency.

Snorkel Diving

Snorkel diving, as approved under this manual, includes diving operations in which divers utilize a snorkel for surface swimming or breath-hold diving. Snorkel diving shall be accomplished in a free-swimming mode only. Snorkel diving shall not be permitted where there is danger of entrapment.

D. 
Special Modes and Conditions
Personnel who have an operational need to dive in the special conditions listed in Table 2 or to utilize the special diving modes and equipment listed in Table 3, excluding non-crew observers in one-atmosphere submersibles, are required to obtain written permission from the Diving Control Board prior to undertaking such activity. In all cases, the special modes and conditions listed below require training, certification and operating expertise beyond the general requirements already stated in this manual. Application for permission must be made in writing to the Diving Control Board and must describe the rationale and purpose of the proposed diving project. The Diving Control Board may seek advice from other diving agencies in considering an application outside the specified regulations.

TABLE 2

Special Environmental Conditions

Diving under ice 

Altitude diving 

Deep diving (deeper than 40 m/130 feet) 

Decompression diving 

Diving in zero visibility 

Diving in contaminated water 

Night diving 

Diving in caves, shipwrecks, pipes, tunnels or other enclosed spaces 

Blue-water diving (no bottom) 

Diving in strong currents

TABLE3

Special Diving Modes and Equipment

Umbilical diving 

Rebreathing apparatus (closed and semi-closed circuit) 

Mixed gas diving (includes use of oxygen) 

Bells (open and closed) 

Saturation diving 

Habitats 

Chamber diving 

Submersible vehicles (includes atmospheric diving systems) 

Diver lock-out vehicles 

Compressors 

Power tools 

Explosives 

Electrical equipment

E. 
General Diving Procedures
Planning of Diving Operation

A general plan of the diving operation shall be discussed in detail and accepted by the Diver-In-Charge, divers and any non-diving support personnel.

The plan of the diving operation shall include safety and health aspects of the following as appropriate to the conditions:

(a) 
Surface and underwater conditions and hazards; 

(b) 
dive team assignments;

(c) 
diving equipment;

(d)
 breathing gas requirements and supply; 

(e) 
thermal protection;

(f) 
residual inert gas status of dive team members; 

(g)
 dive profiles and altitude corrections; and

(h) 
emergency procedures including procedures that are to be followed in the event of an equipment or system malfunction.

A listing (including addresses, telephone numbers and radio frequencies, as appropriate) of locally operational recompression chambers, medical facilities and emergency evacuation agencies shall be available at the dive site.

For each dive location, a procedure shall be established for transporting a diver to an operational recompression chamber or medical facility in the event of an accident.

Inspection of Equipment in Preparation for Diving

Before commencing a diving operation, the Diver-In-Charge shall ensure that all diving systems and equipment used in connection with the Diving operation are of an approved type and design and are in operating condition.

Pre-Dive Check

Immediately before each dive, each diver shall check that he/she has all the required equipment and that such equipment is properly fastened in place and all apparatus functioning. Before descent, the same check shall be conducted in the water.

Adherence to Planned Time/Depth Procedures

Except in the case of accident or unavoidable circumstances, a diver must not be permitted to remain at any depth longer than the maximum time planned for that depth during that dive nor shall the planned maximum depth be exceeded.

Identification of Dive Site

When diving operations are in progress, warning devices shall be displayed as follows:

(a) 
Buoys, flags, lights, lamps or flares to define the limits to be kept clear of by any equipment other than that connected with the diving operation;

(b) 
In navigable water, flags and lights in accordance with the requirements of the appropriate regulatory authority.

Flags and signals employed for dive site identification shall only be displayed while diving operations are in progress.

Termination of a Dive

A dive shall be terminated in accordance with the dive plan or when:

(a) 
The Diver-In-Charge requests termination;

 (b) 
A diver or Surface safety attendant requests termination;

(c) 
A diver loses contact with or fails to respond correctly to communications from a buddy team member;

(d) 
A diver fails to respond correctly to communications from the tender;

(e) 
A diver goes on diver-carried reserve breathing gas supply;

(f) 
A diver is aware of any sign of malfunction of gear or sign or symptom of distress; or

(g) 
Any diver team member is aware of any unusual or unplanned situation which threatens the health or safety of any dive team member.

Underwater Power Tools

Where power tools are to be used underwater in diving operations, they shall be specifically approved for this purpose by the diving control board.

Hand-held electrical tools and equipment supplied with power from the surface shall be de-energized before being placed into or retrieved from the water.

Hand-held power tools shall not be supplied with power from the dive site until requested by the diver.

Reserve Gas

SCUBA Diving
No SCUBA diving operation shall be permitted unless each diver carries a sufficient quantity of the appropriate breathing gas to complete the planned dive with an adequate reserve.

Flotation Devices

All divers shall have adequate flotation gear on every dive. This may be a buoyancy compensator or similar equipment as approved by the Diving Officer.

Time and Depth

During SCUBA dives to depths of less than 20 metres, at least one member of the buddy team shall have a means for monitoring time and depth. During SCUBA dives in excess of 20 metres, all members of the buddy team shall have a means for monitoring time and depth.

Dive Tables

DCIEM (Defense and Civil Institute of Environmental Medicine) Air Diving Tables and procedures will be followed as a minimum requirement during all diving operations. Diving activity shall be restricted to no-decompression diving unless specifically approved by the Diving Safety Officer or Diving Control Board.

First Aid Kit

A first aid kit, approved by the University Diving Control Board and meeting IFA regulations and appropriate to the location and nature of the diving operation, shall be located at the dive site. The contents of the kit shall be as described in Appendix V.

Diving Logs

Personal diving logs must be maintained for all dives.

Equipment Logs

Service logs must be maintained by individual divers or teams indicating the dates and results of servicing of tanks, valves, regulators, gauges, and buoyancy devices.

F. 
Diving Locations and Projects
All diving projects shall be approved by the Diving Safety Officer/Diving Control Board prior to

starting of diving activities. Applications must be submitted in writing to the Diving Safety Officer and include details of the project, proposed locations, and emergency plans (see Appendix VI). Educational dives on course field trips which may not be part of a research project shall nevertheless require approval. Course instructors or divers anticipating such dives must indicate their plans to the Diving Officer. 

G. 
Dive Planning Procedures
Planning of Diving Operations

A general plan of the diving operation shall be discussed in detail and accepted by the Diver-In-Charge, divers, and any non-diving support personnel.

The plan of the diving operation shall include safety and health aspects of the following as appropriate to the conditions:

(1) 
Personnel assignments;

(2)
Surface and underwater conditions and hazards;

(3)
Diving equipment;

(4)
Breathing gas requirements and supply;

(5)
Thermal protection;

(6)
Residual inert gas status of dive team members;

(7)
Decompression schedules and altitude corrections;

(8)
Emergency procedures including procedures that are to be followed in 


the event of an equipment or system malfunction.

A listing (including addresses, telephone numbers and radio frequencies, as appropriate) of locally operational recompression chambers, medical facilities, and emergency evacuation agencies shall be available in the first aid kit at the dive site.

For each dive location a procedure shall be established for transporting a diver to an operational recompression chamber or medical facility in the event of an accident.

Emergency Services and Contingency Planning

The Diver-In-Charge shall identify the location of the nearest emergency medical facility and operational hyperbaric facility suitable for his/her diving operations and shall make arrangements for emergency notification of an transportation to the facilities in the event of an accident which warrants it.

H Equipment Procedures

SCUBA Diving Equipment
Each SCUBA diver shall use that portion of the following equipment appropriate to the conditions:

(1)
Open-circuit SCUBA, complete with demand regulator and tank with 


quick-release harness;

(2)
Face mask;

(3)
Swimming fins for the feet;

(4)
Snorkel or breathing tube for surface swimming;

(5)
Suitable knife;

(6)
Weight belt with a quick-release closure;

(7)
Device for measuring remaining air in tank(s);

(8)
Exposure suit or protective clothing appropriate for the condition of 


work and the temperature of the water,

(9)
Manually inflatable buoyancy device;

(10) 
Elapsed-time indicator and depth gauge (or the equivalent);

Snorkel Diving Equipment

Each snorkel diver shall use that portion of the following equipment appropriate to the conditions:

(1) 
Face mask;

(2)
Snorkel or breathing tube;

(3)
Swimming fins for the feet;

(4)
Suitable knife;

(5)
Exposure suit or protective clothing appropriate for the condition of 


work and the temperature of the water;

(6)
Orally and manually inflatable buoyancy device;

(7)
Weight belt and a quick-release closure;

(8)
Auditory signaling device.

Inspection of Equipment in Preparation for Diving

Before commencing a diving operation, the Diver-In-Charge shall ensure that all diving systems and equipment used in connection with the diving operation are of an approved type and design and are in operating condition.

Pre-Dive Check

Immediately before each dive, each diver shall check that he/she has all the required equipment and that such equipment is properly fastened in place and all apparatus functioning. Before descent, the same check shall be conducted in the water.

Air Requirements

Breathing Gas purity

The Diver-In-Charge must ensure that all breathing gases used in conjunction with a diving operation meet the minimum purity requirements as outlined in the CSA Z275.2-92 Occupational Safety Code for Diving Operations.

Testing of Cylinders

Each SCUBA cylinder must be hydrostatically tested at a station licensed by the Canadian Transport Commission every five years and, at least once in each year, each cylinder must be visually inspected internally and externally by an agency acceptable to the diving safety officer.

Adherence to Planned Depth Procedures

Except in the case of accident or unavoidable circumstances, a diver shall not be permitted to remain at any depth longer than the maximum time planned for that depth during that dive.

Termination of Dive

A dive shall be terminated in accordance with the dive plan or when:

(1) 
The Diver-In-Charge requests termination;

(2)
A diver or Surface safety Attendant requests termination;

(3)
A diver loses contact with or fails to respond correctly to 


communications from a buddy team member,

(4)
A diver goes on diver-carried reserve air supply or the diver's pressure 


gauge reads the prearranged end of dive pressure;

(5)
A diver is aware of any sign of malfunction of gear or sign or symptom 


of distress; or

(6) 
Any dive team member is aware of any unusual or unplanned 


situation which threatens the health or safety of any dive team 


member.

Note: As appropriate to the conditions, diving activity may be resumed in Item (3) given restoration of proper communication between buddy team members.

I.
Diver's Responsibility
Safety

Ultimate responsibility for safety rests with the individual diver. It is clearly the diver's responsibility and duty to refuse to dive if, in his/her judgment, conditions are unsafe and unfavorable, or if he/she would be violating the precepts of his/her training or this manual.

J.
Emergency Deviation from this manual
In emergencies when danger to life exists or is probable, divers may, at their own discretion, deviate from the requirements of this manual to the extent necessary to prevent or minimize the situation. The Diving Officer and Diving Project Director shall be notified as soon as possible after thc onset of the incident and a written report of the incident shall be submitted to the Diving Officer, explaining the circumstances and justifications for actions taken.

K.
Violation of Requirements of this manual
Failure to comply with this manual shall be cause for revoking or restricting the diver's authorization to dive. This decision shall be made initially by the Diving Safety Officer and approved by the Diving Control Board.

L.
Emergency Procedures
In case of an emergency, divers shall contact rescue personnel and carry out appropriate first aid and emergency procedures in accordance with information contained in the diving first aid kit and the precepts of their training. A list of emergency phone numbers is contained in Appendix VI. The Diving Officer and Diving Project Director shall be notified as soon as possible after the onset of the emergency, and a written report of the emergency shall be submitted to the Diving Officer.

M Decompression procedures and Tables

General

Diving operations, repetitive dives and treatment of divers must be carried out in strict accordance with decompression tables and procedures that have met with the approval of the Diving Safety Officer.

Hyperbaric Chambers

A hyperbaric chamber, Class A (double-lock type), in operable condition, must be located within 4 hours of travel time by available means of transportation from the dive site when: 

(a)
Planned dives exceed the no decompression limit; or 

(b)
The depth of 40m (130 ft) is exceeded.

Hyperbaric chambers must conform to CSA Standard Z 275.1, Hyperbaric Facilities.

Hyperbaric Chamber Operations

Hyperbaric chambers shall be operated in accordance with the requirements of CSA Standard Z275.1, Hyperbaric Facilities.

Stand-by Diver

A Stand-by Diver shall be present at the dive site when

(a)
planned dives exceed the no decompression limit: or

(b)
depth of 40 m (130 ft) is exceeded.

Pressure-Related Illness

When a diver shows any indication of pressure related illness or requires therapeutic recompression for any reason, treatment and transportation to a hyperbaric facility must be initiated immediately and medical personnel alerted.

Air Transportation of Distressed Diver

If transportation is required, the altitude and in-flight conditions must not exceed 300 m (960 ft) above dive site whenever possible.

Diving After Treatment for a Pressure Related Illness

Any diver who has suffered pressure-related illnesses must not dive unless approval for further diving is given by a physician.

Post-Dive Procedures

On completion of decompression, a diver must remain awake for at least one hour in the company of a dive team member who is prepared to transport him/her to a hyperbaric chamber if necessary; and

The diver(s) must not exceed an altitude or elevation 300 m (960 ft) above the dive site for 12 hours and preferably 24 hours after completion of any decompression.

N . INCIDENT AND ACCIDENT REPORTS


Duties of Diver-In-Charge
The Diver-In-Charge of a diving operation shall notify the Diving Project Director and the Diving Officer as soon as possible after the occurrence of any accidents or incidents involving the health and safety of diving personnel or the integrity of the environment, and shall complete and submit to the Diving Officer a report of such accident or incident within 48 hours of the occurrence.

Scope

For the purposes of this manual, accidents and incidents warranting reporting shall include but not be limited to the following:

(1)
Death;

(2) 
Injury, including squeezes, lacerations, and fractures;

(3) 
Convulsions, or serious impairment of consciousness during. or after a 


dive;

(4) 
Decompression sickness;

(5)
Dysbaric gas embolism, pneumothorax, subcutanous emphysema or 


mediastinal emphysema;

(6)
Any serious illness which results from a diving operation;

(7)
Any serious mishap (entrapment, entanglement, etc.), even though the 


dive team member escapes actual injury, or any series of incidents 


prior to, during or after a diving operation which make approved 


procedures or equipment suspect; and

(8)
Any serious mishap or series of incidents which threaten the integrity 


of the environment or the general health and safety of personnel.

Content of Report

The facts shall be established with care and recorded as soon after the accident or incident as possible. The report shall include the following information:

(1)
The place, date and time of the accident or incident;

(2) 
The names and duties of persons involved, including any injured;

(3) 
The names of witnesses;

(4)
A detailed description of the accident or incident including the dive 


profile (as appropriate) and all relevant details, however remote;

(5)
A statement of the sequence of events which preceded the accident or
incident;

(6)
Identification of any unsafe conditions, acts or procedures which


contributed in any manner to the accident or incident; and

(7)
Any further comments including (if appropriate) any corrective actions


which might prevent similar accidents or incidents.


Disposition of Records
Copies of the report shall be kept on file in the University diving records for a period of S years.

A copy of the report shall be forwarded by the Diving Officer to the President of the Canadian Association for Underwater Science.

APPENDIX 1

SIMON FRASER UNIVERSlTY

DIVING SAFETY PROGRAM

DIVING REGISTRATION FORM

Name 
 Birthdate 
 Sex   

Address 
 


Postal Code 



Telephone 
Status: Staff/Faculty/Student/Other

Date and Type of Basic SCUBA Certification 

Hours of Diving Experience 

Approximate number of dives last year at: 

0-l0m 



10-20m 

20-30m 

30-40m 

Geographical area of most diving 

Date of last CPR course or equivalent 
 

List any physical disabilities 

In case of emergency, contact: Name 

Relationship 
 Day phone
 Night phone

Doctor 
 Day phone
 Night phone

Social Insurance Number
Medical Services


Signature:
Date:


APPENDIX II

DIVING MEDICAL EXAM OVERVIEW FOR THE EXAMINING PHYSICIAN

TO THE EXAMINING PHYSICIAN:

This person, 
, requires a medical examination to assess his/her fitness for diving  as a Scientific Diver or entry to a scientific dive training  program for the 

. His /her answers on the Diving 

(ORGANIZATIONAL MEMBER)

Medical History Form (attached), may indicate potential health or safety risks as noted. Your evaluation is requested on the attached scuba Diving Fitness Medical Evaluation Report. If you have questions about diving medicine, you may wish to consult one of the references on the attached list or contact one of the physicians with expertise in diving medicine whose names and phone numbers appear on an attached list. Please contact the undersigned Diving Safety Officer if you have any questions or concerns about diving medicine or the 
standards. Thank you for your 

           ORGANIZATIONAL MEMBER

assistance.

Diving Safety Officer
Date

Printed Name
Phone Number

SCUBA and other modes of compressed-gas diving can be strenuous and hazardous. A special risk is present if the middle ear, sinuses or lung segments do not readily equalize air pressure changes. The most common cause of distress is Eustachian insufficiency. Most fatalities involve deficiencies in prudence, judgement, emotional stability or physical fitness. Please consult the following list of conditions which usually restrict candidates from diving.

(Adapted from Davis 1986:47-50, bracketed numbers are pages in Davis) 

1. 
Tympanic membrane perforation or aeration tube [7] 

2. 
Inability to auto-inflate the middle ears [6,7,8]

3. 
External ear exostoses or osteomas adequate to prevent external ear canal pressure equilibration [4]

4. 
Meniere's Disease or other chronic vertiginous conditions, status post-surgery, such as subarachnoid endolymphatic shunt for Meniere's Disease [11]

5. 
Stapedectomy and middle ear prosthesis [9] 

6. 
Chronic mastoiditis or mastoid fistula [5] 

7. 
Any oral or maxillofacial deformity that interferes with the retention of the regulator mouthpiece [43]

8. 
Corrected near visual acuity not adequate to see tank pressure gauge, watch, decompression tables, and compass underwater. Uncorrected visual acuity not adequate to see the diving buddy or locate the boat in case corrective lenses are lost underwater [13]

9. 
Radial keratotomy or other recent ocular surgery [14] 

10. Claustrophobia of a degree to predispose to panic [15,16] 

11. Suicidal ideation [16] 

12. Significant anxiety states [16] 

13. Psychosis [18] 

14. Severe depression [16] 

15. Manic states [16] 

16. Alcoholism [19,20] 

17. Mood-altering drug use [19,20] 

18. Improper motivation for diving [16,17,18] 

19. Episodic loss of consciousness [1,22] 33

20. History of seizure. History of seizure in early childhood must be evaluated individually [21] 

21. Migraine [20] 

22. History of cerebrovascular accident or transient ischemic attack [23] 

23. History of spinal cord trauma with neurologic deficit - whether fully recovered or not. [23] 

24. Any degenerative or demyelinating CNS process [25] 

25. Brain tumor with or without surgery [24] 

26. Intracranial aneurysm or other vascular malformadon [24] 

27. History of neurological decompression sickness with residual deficit [23,24] 28. Head injury with sequelae [21] 

29. History of intracranial surgery [24] 

30. Sickle cell disease [34] 

31. Polycythemia or leukemia [34] 

32. Unexplained anemia [34] 

33. History of myocardial infarction [28,29,20] 

34. Angina or other evidence of coronary artery disease [29] 

35. Unrepaired cardiac septal defects [32] 

36. Aortic stenosis or mitral stenosis [32] 

37. Complete heart block [31] 

38. Fixed second-degree heart block [31] 

39. Exercised-induced tachyarrhythmias [31,32] 

40. Wolf-Parkinson-White (WPW) Syndrome with paroxysmal atrial tachycardia or syncope [31] 

41. Fixed-rate pacemakers [33] 

42. Any drugs which inhibit the normal cardiovascular response to exercise tolerance 131] 

43. Peripheral vascular disease, arterial or venous, severe enough to limit exercise tolerance [33,41]

44. Hypertension with end-organ finding - retinal, cardiac, renal or vascular [30] 

45. History of spontaneous pneumothorax [36] 

46. Bronchial asthma. History of childhood asthma requires special studies [7,35] 

47. Exercise or cold air-induced asthma [36,37] 

48. X-ray evidence of pulmonary blebs, bullae, or cysts [36,37] 

49. Chronic obstructive pulmonary disease [37]

50. Insulin-dependent diabetes mellitus. Diet or oral medication-controlled diabetes mellitus if there is a history of hypoglycemic episodes [38]

51. Any abdominal wall hernia with potential for gas-trapping until surgically corrected [41] 

52. Paraesophageal or incarcerated sliding hiatal hernia [39] 

53. Sliding hiatus hernia if symptomatic due to reflux esophagitis [39] 

54. Pregnancy [1,45] 

55. Osteonecrosis. A history consistent with a high risk of dysbaric osteonecrosis

56. Any condition requiring ingestion of the following medication: antihistamines, bronchodilators, steroids, barbiturates, phenytoin, mood-altering drugs, insulin

Attachments: 

Medical Evaluation of Fitness for Scuba Diving Report 

Diving Medical History Form 

Question Evaluations for Diving Medical History Form 

Medical screening

MEDICAL EVALUATION OF FlTNESS FOR SCUBA DIViNG REPORT

Name of Applicant (Print or Type) 
Date (Mo/Day/Year)

To The PHYSICIAN:

This person is an applicant for training or is presently certified to engage in diving with self-contained underwater breathing apparatus (scuba). This is an activity which puts unusual stress on the individual in several ways. Your opinion on the applicant's medical fitness is requested. Scuba diving requires heavy exertion. The diver must be free of cardiovascular and respiratory disease. An absolute requirement is the ability of the lungs, middle ear and sinuses to equalize pressure. Any condition that risks the loss of consciousness should disqualify the applicant.

TESTS: Please initial that the following tests were completed.

[ ] Initial Examination
[ ] Re-examination

or first over age 40

_ Medical History
_Medical History

_ Chest X-Ray

_ Pulmonary function
_ Pulmonary function

_  Audiogram
_ Audiogram

_ Visual acuity
_ Visual acuity

_ Complete blood count (CBC)
_ Complete blood count (CBC)

_ Blood chemistry
_ Blood chemistry

   Urinalysis
_ Urinalysis

RECOMMENDATION:

[ ] APPROVAL. I find no medical condition(s) which I consider incompatible with diving.

t ] RESTRICTED ACTIVITY APPROVAL The applicant may dive in certain circumstances as described in REMARKS.

[ ] FURTHER TESTING REQUIRED. I have encountered a potential contraindication to diving. Additional medical tests must be performed before a final assessment can be made. See REMARKS.

[ ] REJECT. This applicant has medical condition(s) which, in my opinion, clearly would constitute unacceptable hazards to health and safety in diving.

REMARKS:

I have discussed the patient's medical condition(s) which would not seriously interfere with diving but which may seriously compromise subsequent health. The patient understands the nature of the hazards and the risks involved in diving with these defects.


 MD.

Date
Signature

Name (Print or Type) 

Address

Telephone Number

My familiarity with applicant is:

O With this exam only

O Regular Physician for 
years 

O Other (describe) 


My familiarity with diving medicine:

O On attached list of physicians 

O Other (describe)  

APPLICANTS RELEASE OF MEDICAL INFORMATION PORM

I authorize the release of this information and all medical information subsequently acquired in association with my diving to the 



 Diving Safety Officer and Diving Control Board or their designee at 


(place) on 
(date).

Signature of Applicant 


DIVING MEDICAL HISTORY FORM 

(To Be Completed By Applicant-Diver)

Name
 Sex 
Age
Wt.
 Ht.


Sponsor
 Date 




(Dept/Project/Program/School, etc.)
(Mo/Day/Yr)

TO THE APPLICANT:

Scuba diving makes considerable demands on your physical and emotional condition. Diving with particular defects amounts to asking for trouble not only for yourself, but to anyone coming to your aid if you get into difficulty in the water. Therefore, it is prudent to meet certain medical and physical requirements before beginning a diving or training program.

Your answers to the questions are more important, in many instances, in determining your fitness than what the physician may see, hear or feel when you are examined. Obviously, you should give accurate information or the medical screening procedure becomes useless.

This form shall be kept confidential. If you believe any question amounts to invasion of your privacy, you may elect to omit an answer, provided that you shall subsequently discuss that matter with your own physician and he/she must then indicate, in writing, that you have done so and that no health hazard exists.

Should your answers indicate a condition which might make diving hazardous, you will be asked to review the matter with your physician. In such instances, his/her written authorization will be required in order for further consideration to be given to your application. If your physician concludes that diving would involve undue risk for you, remember that he/she is concerned only with your well-being and safety. Respect the advice and the intent of this medical history form.

	
	Yes
	No
	Please indicate whether or not the following apply to you
	Comments

	1
	
	
	Convulsions, seizures, or epilepsy
	

	2
	
	
	Fainting spells or dizziness
	

	3
	
	
	Been addicted to drugs
	

	4
	
	
	Diabetes
	

	5
	
	
	Motion sickness or sea/air sickness
	

	6
	
	
	Claustrophobia
	

	7
	
	
	Mental disorder or nervous breakdown
	

	8
	
	
	Are you pregnant?
	

	9
	
	
	Do you suffer from menstrual problems?
	

	10
	
	
	Anxiety spells or hyperventilation
	

	11
	
	
	Frequent sour stomachs, nervous stomachs or vomiting spells
	

	
	Yes
	No
	Please indicate whether or not the following apply to you
	Comments

	12
	
	
	Had a major operation
	

	13
	
	
	Presently being treated by a Physician
	

	14
	
	
	Taking any medication regularly (even non-prescription)
	

	15
	
	
	Been rejected or restricted from sports
	

	16
	
	
	Headaches (frequent and severe)
	

	17
	
	
	Wear dental plates
	

	18
	
	
	Wear glasses or contact lenses
	

	19
	
	
	Bleeding disorders
	

	20
	
	
	Alcoholism
	

	21
	
	
	Any problems related to diving
	

	22
	
	
	Nervous tension or emotional problems
	

	23
	
	
	Take tranquilizers
	

	24
	
	
	Perforated ear drums
	

	25
	
	
	Hayfever
	

	26
	
	
	Frequent sinus trouble, frequent drainage from the nose, post-nasal drip, or stuffy nose
	

	27
	
	
	Frequent earaches
	

	28
	
	
	Drainage from the ears
	

	29
	
	
	difficulty with your ears in airplanes or on mountains
	

	30
	
	
	Ear surgery
	

	31
	
	
	Ringing in your ears
	

	32
	
	
	Frequent dizzy spells
	

	33
	
	
	Hearing problems
	

	34
	
	
	Trouble equalizing pressure in your ears
	

	35
	
	
	Asthma
	

	36
	
	
	Wheezing attacks
	

	37
	
	
	Cough (chronic or recurrent)
	

	38
	
	
	Frequently raise sputum
	

	39
	
	
	Pleurisy
	

	40
	
	
	Collapsed lung (pneumothorax)
	

	41
	
	
	Lung cysts
	

	42
	
	
	Pneumonia
	

	43
	
	
	Tuberculosis
	

	44
	
	
	Shortness of breath
	

	45
	
	
	Lung problem or abnormality
	

	46
	
	
	Spit blood
	

	47
	
	
	Breathing difficulty after eating particular foods, after exposure to particular pollens or animals
	

	48
	
	
	Are you subject to bronchitis
	

	49
	
	
	Subcutaneous emphysema (air under the skin)
	

	50
	
	
	Air embolism after diving
	

	51
	
	
	Decompression sickness
	

	52
	
	
	Rheumatic fever
	

	
	Yes
	No
	Please indicate whether or not the following apply to you
	Comments

	53
	
	
	Scarlet fever
	

	54
	
	
	Heart murmur
	

	55
	
	
	Large heart
	

	56
	
	
	High blood pressure
	

	57
	
	
	Angina (heart pains or pressure in the chest)
	

	58
	
	
	Heart attack
	

	59
	
	
	Low blood pressure
	

	60
	
	
	Recurrent or persistent swelling of the legs
	

	61
	
	
	Pounding, rapid heartbeat or palpitations
	

	62
	
	
	Easily fatigued or short of breath
	

	63
	
	
	Abnormal EKG
	

	64
	
	
	Joint problems, dislocations or arthritis
	

	65
	
	
	Back trouble or back injuries
	

	66
	
	
	Ruptured or slipped disk
	

	67
	
	
	limiting physical handicaps
	

	68
	
	
	Muscle cramps
	

	69
	
	
	Varicose veins
	

	70
	
	
	Amputations
	

	71
	
	
	Head injury causing unconsciousness
	

	72
	
	
	Paralysis
	

	73
	
	
	Have you ever had an adverse reaction to medication?
	

	74
	
	
	Do you smoke?
	

	75
	
	
	Have you ever had any other medical problems not listed? If so, please list or describe below:
	


I certify that the above answers and information represent an accurate and complete description of my medical history.

Signature
Date

MEDICAL HISTORY QUESTIONS EVALUATION FORM

(Answer Screening Aid)

1-A
21-B
41-A
61-B

2-B
22-B
42-B
62-B

3-B
23-B
43-B
63-B

4-B
24-C
44-B
64-B

5-C
25-B
45-B
65-B

6-B
26-B
46-B
66-B

7-B
27-B
47-B
67-B

8-A
28-B
48-B
62-B

9-B
29-B
49-B
69-B

10-B
30-B
50-B
70-B

11-B
31-B
51-B
71-B

12-B
32-B
52-B
72-B

13-B
33-B
53-B
73-C


14-B
34-C
54-B
74-C

15-B
35-B
55-B
75-B

16-B
36-B
56-B

17-C

37-B
57-A 

18-B

38-B
58-B

19-B

39-B
59-B

20-B

40-B
60-B

When a "Yes" answer is checked:

A = 
Absolute contraindication to diving;

B = 
Relative contraindication to diving, requires careful review by physician;

C = 
Of interest, not a contraindication.

MEDICAL SCREENING

Disqualifying and Limiting Factors for Diving

The following factors shall disqualify personnel from diving or limit their exposure to diving depending on severity, presence of residual effects, response to therapy, number of occurrences, and diving mode. In all cases, final responsibility and authority for medically authorizing personnel to engage in diving activity shall rest with the University Diving Medical Officer.

System
Disqualifying Factors
Allowable Factors

General
Gross obesity


Impaired exercise tolerance.

E.N.T.
Perforated eardrums.
Healed perforations. Successful


Chronic otitis media
tympanoplasty. Unilateral nasal


or mastoid operation.
block. Sinusitis if not adversely


Chronic destruction
affected by diving, but not if of


of sinuses or eusta-
infective origin.


chian tubes. Inability


to clear ears.

Oral
Oral disease.
Dentures should extend to

Cavity
Bad teeth and fillings.
mucobuccal fold and should be



retained in place in all jaw



positions. Partial plates should



generally be retained during 

                                                                                                           diving.

Respir-
Any chronic lung disease,
Mild chronic bronchitis (smoker?)

atory
past or present.
without emphysema or important


Any recent history of
airways obstruction if exercise


bronchial asthma requiring
- tolerance, spirometry, and CXR


treatment. Emotionally-
normal. Healed primary focus


induced asthma. History
tuberculous scars in established


of pneumothorax.
divers or trainees. Bronchial



asthma, if clinically normal



between attacks and exercise



tolerance normal.

Cardio-
Heart disease.
Minor asymptomatric heart disease

vascular
Hypertension. Systolic BP
other than ischaemic with special-


over 150 mm Hg. Diastolic
ist referral and approval.


BP over 90 mm Hg. (100
Varicose veins (if severe, caution


mm Hg if aged over 35)
must be observed using dry suit).

System
Disqualifying Factors
Allowable Factors

Abdomen
Proteinuria until cause
Peptic ulcer, unless unduly active

G.U.S.
established. Gross
or troublesome. Abdominal hernias


abnormalities of renal
(advise repair).


tract. Pregnancy.

Limbs
Disease, amputation or
Arthritis or arthrodesis not


deformity excessively
markedly limiting ability to swim


limiting ability to swim.
or rescue others.


Juxta-articular osteonecrosis.

Endocrine
Insulin-requiring diabetes.

Central
Severe stammering.
Must present an acceptable EEG.

Nervous
Epilepsy, including post-

System
traumatic fits. Cranial


surgery. Any serious head


injury in the past two years


or head injury with sequelae.

Hematology
Hemoglobinopathies.

Additional
Malignancies (active).
Malignancies treated and without


Impaired organ function
recurrence for five years.


caused by alcohol or drug use.


Conditions requiring continuous


medication for control.


Vestibular end organ destruction.

APPENDIX III

Sample Monthly Log

Monthly logs must be completed and turned in to the Diving  Officer at the end of each year of diving or as requested. Record all open water dives including recreational dives. Divers must log a minimum of 12 dives per year to remain certified. Additionally at least one dive must be made to the depth of certification every six months to retain certification at that depth.

Directions for filling out log

Location - give the accepted name (e.g., Thc Cut, Whytecliff Park) or a brief description (e.g., Wall at Orlebar Point) or chart coordinates.

Scientific Discipline - specify the scientific purpose(s) of the dive using the following categories:

Biology
(BI)
Oceanography

(OC)

Chemistry
(CH)
Other: Specify

Geology
(GE)

Archaeology
(AR)

Mission - specify the mission(s) of the dive using the following categories:

Observation/Recording 
(OR)
Installation/Maintenance
(IM)

Surveying 
(SU)
Photography 
(PH)

Collection/Sampling 
(CS)
Recreation
(RE)


Coring 
(CO)
Training 
(TR)




Other: Specify

Dive Buddy(ies) - give the name(s) of your buddy(ies) and number of divers in the project and total number of dives carried out.

Depth  - depth of the dives , maximum depth and mean  depth of dives.

Dive Time - give time underwater for scuba for each dive and total time for the dives including all divers in the project [or  time in water for snorkel dives]. Time should be in hours and minutes (e.g., 0:55).


Mode - specify the principal diving mode of the dive using the following categories:

Scuba-Air 
(SA) 
Snorkel 

(SN) 

Umbilical-Air 
(UA) 
Other: Specify

Signature -  Sign at the bottom of your diving activities summary and submit on an annual basis to the Diving Safety Officer:

Brian Hartwick, Biological Sciences, Simon Fraser University

APPENDIX IV

SIMON FRASER UNIVERSITY

DIVING SAFETY PROGRAM

ANNUAL PROJECT DESCRIPTION AND APPROVAL FORM

Directions: Please fill out the information requested below as completely as possible. Circle correct categories and add comments where necessary. Questions concerning diving operations and project approval should be directed to the University Diving Officer.

1. 
Project Director: 


Campus Address  


Telephone 

2.
Project Description: 


Scientific Discipline: 


Zoology/Botany/Chemistry/Geology/Oceanography/Other 

Funding: Unfunded/University/Grant/Donation/Other 


(If funded, specify funding source) 

3.
Dive Mission(s): Observation and Recording; Surveying, Coring, Photography, 


Collection and Sampling, Installation and Maintenance, Training, Other


Mode: SCUBA/Snorkel/Other 



Depth(s): 0-10m/10-20m/20-30m, 30-40m (specify) 


Location(s): 



Number Crew: 2, 3-6, 6-8, 8+ (approximate) 


Modes and Special/Conditions: Applicable/Not Applicable


(See Table 2 and Table 3 for a list of special equipment, modes and conditions)


Describe 

4. 
Dates for Diving Project: Begin 
End 



5. 
Emergency Plan: (communication equipment, oxygen and first aid resources, emergency health services availability, chamber and transport availability and activation time).

6. 
Person in charge of diving 



(if different from Project Director)


Address 


Postal Code 
Telephone

7. Names and signatures of all divers/tenders involved in project

8.
I understand that all diving conducted under University auspices must comply with the University Diving Regulations. I understand further that all personnel involved in the diving operations described herein must be registered with the University Diving Control Board.

Signed 
Date 

Office use:

Approved/not approved Comments: 

Signed 
Date 

(Chairperson, Diving Control Board)

APPENDIX V

SIMON FRASER UNIVERSITY

DIVING SAFETY PROGRAM

DIVING OPERATIONS FIRST AID KIT CONTENTS

LEVEL 1 FIRST AID KIT

Except for blankets, these items must be kept in a container that can readily be taken to the scene of an injury. The container must be weatherproof if necessary to keep the items clean and dry. Blankets must be readily available to the first aid attendant.

3 
blankets

24 
14 cm x 19 cm antiseptic towelettes individually packaged

60
hand cleansing towelettes, individually packaged

100
sterile adhesive dressings, assorted sizes, individually packaged

12
10 cm x 10 cm sterile gauze dressings individually packaged

4
10 cm x 16.5 cm sterile pressure dressings with crepe ties

2
7.5 cm x 4.5 m crepe roller bandage

1
2.5 cm x 4.5 m adhesive tape

4
20 cm x 25 cm sterile abdominal dressings, individually packaged

6
cotton triangular bandages, minimum length of base 1.25 m

4
safety pins

1
14 cm stainless steel bandage scissors

1
11.5 cm stainless steel sliver forceps

12
cotton tip applicators

1
pocket mask with a one-way valve

6
pairs of latex gloves

1
first aid record book and pencil or pen

APPENDIX VI

Simon Fraser University Diving Safety Program

Recompression Chambers/Emergency Services
Recompression chamber availability and emergency contact information are subject to change. Please confirm the active status and phone numbers for those facilities/services appropriate to your diving operations prior to each field season.

Emergency Services

British Columbia

• 
911 on the telephone

• 
VHS radio channel 16 (PAN PAN, PAN PAN, PAN PAN, THIS IS A DIVING 


EMERGENCY)

•
Vancouver General Hospital


Dr. David Harrison


325-8111, 325-8011

•
D.A.N. Divers Alert Network (1-919-684-4DAN)

Appendix VII

Risks During Exposure To Hypo/Hyperbaric Conditions

Environmental Physiology Unit 

School of Kinesiology 

Simon Fraser University 

February, 1986

Risks during open-water or hypo/hyperbaric chamber diving include the following:

1. 
Otic Barotrauma

Known as an "ear squeeze", this injury is caused by failure to equalize air pressure between the external environment and the middle ear, generally during pressurization. It involves ear discomfort, pain and sometimes ringing in the ears or bleeding in the ear drum; occasionally the drum is perforated. It generally resolves rapidly (days) but if severe may require medication and/or a specialist's attention. Its prevention requires gentle ear-clearing maneuvers every second or two during changes in surrounding pressure. If such maneuvers fail, reducing the pressure difference (e.g. by partial ascent during a dive) should be tried, with repetition of the clearing maneuvers. If this fails, the exposure should be terminated in an orderly manner. Correction is easiest if undertaken at the first sign of inability to equalize. DO NOT WAIT UNTIL YOU FEEL PAIN! Equalization will be harder if you have a cold or "flu"; under these circumstances hypo/hyperbaric exposure must be postponed. Seasonal allergies may also require postponement of an exposure, unless advised otherwise by the physician responsible for medical aspects of the dive. DO NOT TAKE over-the-counter remedies unless so advised by the physician.

2. 
Decompression Sickness

Generally known as "the bends", this condition develops when nitrogen bubbles form in body tissues during depressurization. Some nitrogen is dissolved in tissues even at the surface, but much more is "loaded" into the tissues during compressed air breathing, in direct proportion to the depth or pressure and to the time spent at pressure. On depressurization, the nitrogen is "supersaturated" in the tissues and if this depressurization occurs too rapidly to allow the offloading of the nitrogen from the blood into the alveoli of the lungs, the nitrogen in the blood and tissues can form bubbles large enough to do damage and to cause symptoms as described below.

a. Limb Bends

If the bubbles form in tissues in and around joints, the result will be a steadily increasing deep aching pain in the involved joint(s). This pain increases with time and can become excruciating if not treated. Predispositions include previous injury or surgery in a joint or, during exposure, a cramped posture limiting circulation in the joint area. Treatment is immediate repressurization in a hyperbaric chamber using a well established protocol alternating air/oxygen breathing (U.S. Navy treatment tables are used at Simon Fraser University); this is virtually 100% effective in uncomplicated cases treated rapidly. It is thus mandatory for all divers, subjects and tenders exposed to hyperbaric conditions to maintain a one hour (or more) "bends watch", i.e. to stay under supervision for that time in the chamber laboratory; to report any and all symptoms which arise immediately to the chamber operator or physician responsible, to wear a diver's medical alert bracelet for the next 24 hours during which s/he must not be left alone; to report any and all symptoms during that or the subsequent period (to the operator, physician, or nearest treatment facility - e.g. Vancouver General Hospital); and during that 24 hours to abstain from flying or diving except as approved by the operator and physician, since altitude depressurization (flying) increases the rate of bubble formation and repetitive dives increases the onloading of nitrogen at a time when nitrogen from the first exposure may not have been fully off-loaded.

b. Nervous System Bends

Bubble formation during decompression can occur in the circulation of the central nervous system, producing deleterious effects by direct mechanical obstruction of blood flow or indirectly by complex interactions with blood components. Commonly these effects occur at the spinal cord level, due to the sluggish blood flow in the extra-vertebral venous system. Spinal involvement can produce a variety of symptoms including numbness, weakness or paralysis of one or more limbs, loss of coordination, and changes in bowel or bladder control. Other manifestations of nervous system bends include dizziness with or without "ringing" in the ears and hearing loss (vestibular and/or auditory system involvement) as well as decreased alertness, level of consciousness and ability to think clearly. THESE EFFECTS INDICATE AN EMERGENCY! They must be reported immediately since any delay in treatment reduces the likelihood of full recovery. Treatment is immediate recompression, as for limb bends, but with a different treatment table plus or minus the addition of certain drugs (e.g. steroids) and resuscitatory maneuvers as needed. Although symptoms of nervous system involvement typically develop within the first few minutes after decompression, they may be subtle and/or arise later; the same bends watch and 24 hour surveillance is required as described for limb bends.

c. "The Chokes"

This condition develops when large numbers of bubbles come out of solution into the venous circulation and overwhelm the capacity of the lungs to filter them out (all venous blood passes from the right side of the heart into the pulmonary circulation, the vessels of which subdivide many times into smaller and smaller vessels where bubbles are trapped). Symptoms include a burning sort of chest pain, shortness of breath and a cough with or without haemoptysis (blood). Treatment is immediate recompression as described for limb and neurologic bends.

d. "Skin Bends"

Skin bends usually develops after short, deep dry chamber dives and involves bubble formation in the skin during depressurization. It is generally not serious although it may produce significant discomfort, including itchiness and tenderness with a reddening of the skin and/or a splotchy red rash. Although recompression is rarely required, skin bends may be associated with a higher probability of co-existent more serious forms of decompression sickness; hence, symptoms of skin bends must be reported immediately.

e. Dysbaric Osteonecrosis

This is a delayed form of decompression sickness in which cysts form in bones, usually near large joints, and commonly in people who dive frequently over several years. It is believed that this condition rarely, if ever, develops unless the diver has missed a decompression stop (see below) during a previous dive. It is slowly progressive, so that continued diving may cause the cysts to enlarge, which is particularly problematic if the cysts come to involve the cartilage within a joint. Periodic long bone x-rays are sometimes used in monitoring for cyst development among very frequent divers. There is no specific treatment for this condition. Evidence suggesting dysbaric osteonecrosis includes bone or joint pain and/or a fracture of a long bone; cystic bone breaks more easily than normal bone. Management includes orthopaedic consultation and sometimes surgery, as well as a discontinuation of diving.

f. Miscellaneous

Lymphatic congestion (bubbles) may develop on decompression, often manifested by facial swelling. Abdominal pain may sometimes arise and has been attributed to expanding gas in the intestines during decompression. Vague or unusual symptoms may also arise. All symptoms must be reported after decompression (including hypobaric exposure); decisions about treatment and follow-up and management should be left to the physician, not the individual exposed to pressure changes.

g. Prevention of DCS

Controlled depressurization is the key to the prevention of decompression sickness. Diving tables exist (e.g. U.S. Navy tables) which require a specific rate of pressure change (e.g. so many feet per minute ascent from a dive) as well as "stops" for specified periods at specific depths (pressure levels) during ascent from a dive. Use of these tables is mandatory and is meant to allow a controlled off-loading of nitrogen from the tissues, into the blood and thence into the lungs, such that the risk of bends is reduced to less than 3-5%. These tables were derived empirically, that is, based on data from many dives in which various decompression profiles were used and the relative risk of decompression sickness was determined. A further decrease in risk can be obtained by over-estimating the amount of exposure to pressurization (depth and time), and by breathing 100% oxygen during one or more decompression stops (this increases the diffusion gradient for nitrogen both from the tissues to the blood and from the blood to the alveoli of the lungs). During chamber dives, the chamber operator and diving physician select the decompression table (ascent protocol) to be used.

3. Arterial Gas Embolism

This is a fairly rare, but sometimes lethal condition in which gas bubbles form in the arterial circulation; these bubbles can obstruct blood flow to the heart ("heart attack") or brain ("stroke"), producing emergency situations and/or death. The usual cause is a rapid decompression with the glottis closed (e.g. breath-holding on ascent), such that the air trapped within the lung space, increasing as it does in volume on depressurization, bursts through the lung membranes and enters the arterial circulation there. In this context it is important to remember that the volume of a unit amount of air doubles as pressure goes from twice normal to normal (atmospheric) pressure, e.g., as a diver ascends from 33 feet of seawater to the surface. Evidence of gas embolism is usually dramatic, with the commonest presentation being the unconscious diver on the surface, who has lost consciousness on ascent due to brain damage or a heart attack and who is therefore also at risk of drowning. In the conscious diver, evidence includes impaired alertness or thinking, deficits in movement, speech or sensation, or a symptom complex including chest pain (left of central), shortness of breath and nausea. Treatment includes resuscitation immediately (hence the need for persons trained in cardiopulmonary resuscitation to be on the scene during any hyperbaric exposure -- including recreational dives), 100% oxygen and transport in a head-down position (reduces bubble circulation to the brain) to the nearest hyperbaric treatment facility (hence the need for divers to know in advance where such facilities are and how transportation can be acquired). At S.F.U., we are able to initiate resuscitation and to undertake treatment by recompression within the hyperbaric chamber. The best form of treatment in this and all other conditions is prevention, by proper breathing techniques on ascent and by the exclusion from hyperbaric exposure of all individuals who are known to be predisposed to gas embolism. These people include anyone with a history of-surgery in which the chest wall was opened (e.g. bypass grafts) as well as people with a known abnormal communication between the venous circulation by which venous gas bubbles can pass into the arteries (e.g. interventricular septal defect) or with known obstructive lung disease (chronic bronchitis, emphysema, asthma, etc). People with asthma, for example, must not dive because they run a high risk of gas trapping in a pulmonary segment at depth, due to airway spasm and mucous secretions, with a consequent risk of "burst lung" and gas embolism on decompression. Although periodic chest x-rays with full inhalation and exhalation can help determine which individuals should be excluded from diving, some underlying conditions cannot be determined clinically, so that risks cannot be reduced to zero.

4. Hypoxia or Anoxia

Periods of inadequate or zero oxygen supply to bodily tissues can lead to permanent injury or even death. Equipment failure or other accidents, both underwater and in the hyperbaric/hypobaric chamber, can potentially cause hypoxia or anoxia, for which the treatment is clearly the restoration of adequate oxygenation. Prevention requires proper maintenance and use of equipment, with special attention to equipment status before use (e.g., the check-list the chamber operators use) and to the provision of adequate back-up equipment as well as an emergency protocol which is rehearsed and understood beforehand. Individuals certified in cardiopulmonary resuscitation must be present during exposure.

5. Drowning.

This special hazard of open-water diving occurs most often as a result of equipment failure or misuse, or as a result of unconsciousness due to one of the other risks listed above. Inadequate equipment preparation and maintenance, sudden weather changes, solo diving, panic, fatigue and hypothermia all contribute to the risk of drowning. Cardiopulmonary resuscitation and transport to a treatment centre are the immediate needs.

6. Oxygen toxicity.

Oxygen is a direct toxin to tissues when present in concentrations significantly higher than normal (about 0.21 atmospheres of pressure). Nerve tissue and the lungs are particularly sensitive. Lung toxicity develops gradually, during exposure to hyperbaric oxygen for hours or days. Toxicity varies directly with the oxygen partial pressure and the duration of exposure, and manifests initially as a measurable decrease in vital capacity (reflecting in part a decreased elasticity of the lungs). This decrease is reversible once the hyperbaric oxygenation has ceased.

Oxygen toxicity to the nervous system develops much more rapidly (sometimes within minutes), producing in the extreme a grand-mal type of convulsions which may or may not be preceded by warning signs such as twitching of facial muscles, nausea, numbness and tingling sensations, dizziness, confusion or shortness of breath. The risk of convulsions varies directly with oxygen partial pressure, though there is great inter-individual variation in susceptibility and the risk is increased with exercise and with elevated temperature. Treatment includes basic resuscitation (airway, breathing, circulation and disability), discontinuation of hyperbaric oxygenation (as soon as that can safely be done) and, occasionally, the administration of medications by a physician. The convulsions stop once hyperbaric oxygenation is discontinued and there are apparently no long-term effects of the convulsions, nor is there an increased risk of epileptic seizures outside the hyperbaric environment in these individuals. Those individuals who have a history of epilepsy, however, must not undertake hyperbaric exposure, both because of the strong likelihood of severe injury or death in the event of seizure onset "at depth" and because of a probable increased risk of oxygen convulsions in these individuals, rendering hyperbaric oxygenation treatment of diving-related accidents problematic.

It should be stressed that it is the partial pressure of oxygen rather than its percentage composition in the gas mixture that is critical in oxygen toxicity. Thus, breathing 40% oxygen in nitrogen at 6 atmospheres of pressure (partial pressure equals 2.4 atmospheres) could cause convulsions in some individuals who would not succumb breathing 100% oxygen at 2 atmospheres of pressure (partial pressure equals 2.0 atmospheres).

7. Hypothermia -

Of special concern in open-water diving in B.C., hypothermia is defined as a lowering of the body core temperature. Mild hypothermia (core temperature in the range of 35-36°C) is generally well tolerated; further decreases in core temperature are associated with impairment of cognitive function (planning, making judgments, responding to emergencies), decreased psychomotor ability, decreasing level of consciousness progressing to loss of consciousness and ultimately death due directly to hypothermia (ventricular fibrillation, or cardiac muscle contraction in an asynchronous manner that fails to pump blood, occurs at temperatures below 28°C) or to drowning related to loss of consciousness. Prevention in cold waters, other than limiting the time of exposure, requires the use of a drysuit or a wet suit at least 3/8 of an inch thick. Treatment requires rewarming, which on the scene in open water diving generally starts with body-to-body heat transfer (e.g. the victim and companion in skin contact in a sleeping bag), as well as basic CPR, with urgent transfer to a medical facility for further treatment and follow-up.

B. Fire Hazards

Fire may occur whenever combustible materials are brought into contact with oxygen, especially hyperbaric oxygen and especially in the presence of sparks. Work in the hyperbaric chamber requires strict adherence to the regulations banning smoking and prohibiting the use of equipment which may produce sparks. Work in the dry chamber requires the wearing of flame-resistant suits and the elimination insofar as is possible of the accumulation of flammable materials inside the chamber. The inside and outside operators must be familiar with the fire-fighting apparatus, which must be kept in working order.

The above material describes the major risks and hazards associated with hyperbaric exposure of short duration in a chamber and with hyperbaric exposure both in the chamber and in open water. Before agreeing to undertake such exposure it is your responsibility to become informed of the risks and hazards well enough to be able to give truly informed consent to such exposure.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I have read and understood this document. 

Name 


Signature 



Date 



