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 ‘Bad Air’ situations of various types are 
encountered in caves and disused mines  

 In the UK, all CRO’s now equipped with QRAE 
II Gas Monitors 

 How much understanding of bad air 
situations? 

 How should teams react when encountering 
bad air situation? 

 What alarm levels to use? 

 

 



 

 In caves this is likely to be low oxygen, with or 
without raised carbon dioxide. Due to natural 
reaction or human interaction. 

 In disused metalliferrous/stone mines, low 
oxygen more frequently encountered and more 
potential for other gases. 

 All situations, there is potential for external 
causes – farm or industrial waste getting into 
water routes.  



QRAE II Meter 



 

 

 Carbon Monoxide 

 Hydrogen Sulphide 

 Oxygen – alarms usually < 19.5% & > 23% 

 LEL – lower explosive limit – combustible 
gases 

 

 



 

 Carbon monoxide and flammable gases are only 
expected in coal mines or from external influence 

 

 Keep alarms at pre-set levels and exit if 
encountered. 

 

 In UK, know of one instance of carbon monoxide 
being encountered during a trip. Had rescuers 
ventured in, they should have withdrawn when 
alarm was triggered. 



 

 Hydrogen sulphide is encountered at levels 
sufficient to smell. 

 

 Smell level well below danger levels. 

 

 Again withdraw if alarm triggered. 

 

 



 

 QRAEII monitors do not register the presence 
of carbon dioxide but we do. 

 Raised levels of carbon dioxide will normally 
cause the faster breathing rate and feeling of 
anxiety. 

 Raised levels of carbon dioxide are dangerous. 

 Do not ignore ‘body messages’ 



 Monitors for carbon dioxide are commercially 
available but are expensive. 

 

 Consideration should be given to use of CO2 
monitors if frequently encountered. 



 Normal atmospheric oxygen level is 20.9% 

 

 Normal alarm levels are < 19.5% and > 23% 

 

 Consider changing alarm levels to something 
more appropriate for our use. 

 

 Oxygen of 16% no real problem but CO2 of 
4.9% could be disastrous! 



 



 

 In unvented locations, oxygen below 19.5% 
(normal alarm level) frequently encountered. 

 Often oxygen as low as 16.5% will present no 
problem but consider difficulty of exit. 

 ‘Listen’ to body response as equivalent high 
CO2 more likely to be a problem. 

 Consider changing oxygen alarm level to 
something more appropriate to our use. 

 



 

 Withdraw 

 

 Leave to Specialist Groups with Breathing 
Equipment (often not practical) 

 

 Change the air. 



 May 2015 in metalliferous mine. 

 

 Known previous ‘narrow escape’, believed to 
be due to low oxygen.  

 

 Two branches in mine monitored as 19.0% 
oxygen in April 2015. 



 

 Low oxygen level triggered at 19.5% 

 Withdraw? 

 

 No evidence/reaction to raised CO2 

 In this location (ease of escape), much lower 
oxygen levels acceptable. 

 

 Correct to continue search. 



 

 Can argue to keep at 19.5% but alarm cannot be 
muted – difficult to tolerate noise. 

 

 Dangers associated with ignoring 
‘meaningless’ alarms. 

 

 Argue to reduce alarm to something more 
appropriate. 



 Low oxygen levels are not unusual in many UK 
metalliferrous mines. 

 

 Usually with no obvious raised CO2. 

 

 Raised CO2 more likely in ironstone mines. 



 Recalibrate to surface oxygen before going 
underground but avoid automatic calibration 
on turn on. Avoid incorrect calibration if the 
meter is turned on underground. 

 

 Gases stratify – sensible to lower meter down 
shafts before descending but beware of 
pressure compensation and delays. Allow time 
to equilibrate. 



 

 Have policy/advise on revised alarm levels. 

 All teams should gain experience of typical 
encountered levels in caves & mines in their 
areas. 

 Some use of CO2 monitor – should give better 
understanding. 

 More work/information on changing air. 


