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Breathing Gas Contamination 

The objective of this review was to establish how often 

breathing gas analysis was included in scuba fatality 

investigations and the implication of contaminants in dive 

fatality cases.  

 

 

 

 

 Appears to be rare in recreational diving. 

 suspected to be under-reported  

 Contaminants may go undetected. 

 potentially cause death 

 confirmed through breathing gas analysis  

 

 

 

 



Methods 
 We reviewed cases from 2004-2012 in the Divers Alert 

Network (DAN) fatality database. 

 cases involving U.S. and Canadian recreational divers 

 information from news reports, law enforcement agencies, medical 

examiners, witnesses and the decedent’s next of kin (NOK) 

 Determination of contamination was based on available 

gas analysis results.  

 Accredited laboratories, autopsy findings, investigative reports and 

NOK 

 Compressed breathing gas testing standards were used 

to confirm contamination for reported values. 

 



 Compressed Gas Association (CGA) grade E specific to scuba industry. 

 The US Navy and OSHA base their industrial breathing air standards on CGA 

G-7.1 Grade D criteria1 

 Compliance with standards is mostly self-regulated by dive industry. 

 dive training and certification agencies 

 standards vary worldwide 

 

Compressed Breathing Gas Standards 



Results 

Figure 1. Breathing gas analysis 

conducted in fatality cases (%) (n=762) 

Figure 2. Contamination detected by 

gas analysis (%) (n=122)  

 762 fatality cases were reviewed (Figure 1).  

 640 cases (84%) unknown 

 122 cases (16%) gas analyzed (Figure 2). 

 

 

 78 cases (64%) no significant 

contaminant levels present  

 34 cases (28%) results not available  

 10 cases (8%) positive findings  

 3 cases of CO  

 3 cases of pronounced odor  

 1 case of hypoxic gas & methane   

 1 case each of CO2, oil particulate 

& unidentified 

 



Case Studies 
Case 1 

 

40 yo female, certified and experienced. Maximum depth 75 fsw (23 

msw). According to news reports, divemaster and dive buddy surfaced 

with difficulty breathing, dizziness and chest pain. CO contamination 

was suspected by investigators. Air testing reported lethal levels of CO 

according to NOK. Cause of death reported as  asphyxia due to 

drowning. 

 
Case 2 

 

45 yo male, experienced, solo cave dive. Body was retrieved, 

investigation reported tanks were contaminated with lethal doses of CO.  

 
Case 3 

 

Male, unknown age, experienced. Cave diving with buddy. Lost 

consciousness and brought to surface by buddy. According to news 

reports, gas analysis detected lethal levels of CO.  

 

Case 4 

 

16 yo male, open water certified, inexperienced. Body recovered in 72 

fsw (22 msw). Methane exceed CGA standards according to 

investigative report. Hypoxic levels of O2 and CO2. Tank was not 

properly purged of mixed gas before filled with air.  

 



Discussion 

 According to the Florida Department of Health, breathing 
gas analysis reports submitted from 1999-2011 show no 
evidence of contamination.5  

 Evidence of contamination may exist in other locations 

 The recreational diving industry is self-regulated.  

 Responsibility of dive operators, compressor operators and 
divers to ensure safe breathing gas 

Contamination may be more common in non-fatal 
incidents. 

 Recognize associated signs and symptoms  

 Confirm contamination through gas analysis 

 
 

 



Conclusions 

 Breathing gas analysis findings are rarely included in 

scuba fatality investigations.  

 Reported analyses are often incomplete  

 Reports should include quantitative values of gas analysis  

 Contamination is rarely established as cause of death. 

 Excluding contamination as a contributing factor through gas 

analysis increases the confidence of other established root 

causes 

 Analyses may reveal unsafe gas mixing. 

 Maintain awareness of breathing gas quality. 

 

 

 



Education & Prevention Efforts 
 DAN online incident reporting system. 

 Articles and case summaries 

 

Image source: Lawrence Factor Laboratories 

 Assist divers with access to breathing gas analysis 

in suspected contamination cases.   
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