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14. ABSTRACT 

(U) Introduction. Routine non-destructive testing (NDT) revealed cracks in a key aluminium airframe 
beam onE model CC130. Consequently, the CF Aeronautical Engineering community issued an 
operational restriction to all squadrons flying these aircraft that cabin pressure differentials were to be 
maintained a no more than lOpsi (pounds per square inch). At service ceilings ranging from 24,000 ft to 
28,000 ft, a lOpsi cabin pressure differential produces corresponding cabin altitudes ranging from 8,000 ft 
to 10,000 ft. Such cabin altitudes have been implicated in 2 recent physiological incidents. Of the 20 
CC130 aircraft based at 8 Wing (CFB Trenton), 17 are the affected E models. The 8 Wing Surgeon 
requested that DCIEM monitor percent arterial oxyhemoglobin saturation (% Sa02) with a view to 
quantification of this aero-medical problem and possible countermeasures to protect the crews flying 
these aircraft. 
Methods. A DCIEM scientist accompanied an augmented 9-man crew on a routine re-supply mission 
from 8 Wing to Zagreb and return. During this mission, Sa02 readings (at ground level, 8,000 ft and 
9,000 ft) were obtained from all 9 crewmembers, as well as the DCIEM scientist. 
Results & Discussion. Cabin altitudes during transatlantic flight reached 8,000 ft ASL on the outbound 
leg and 9,000 ft ASL on the return leg. Mean Sa02 readings were 97.0 ± 0.94, 90.06 ± 0.34, and 87.11 ± 
0.55 for ground level, 8,000 ft, and 9,000 ft respectively. Such Sa02levels are a normal physiologic 
response to these altitudes, and indicate a mild hypoxia which can produce symptoms of acute mountain 
sickness such as head-ache, gastro-intestinal discomfort, and abnormal levels of fatigue. However, the 
crews are already stressed with documented sleep hygiene problems and corresponding fatigue-induced 
impact on psychomotor performance. The additional stress of mild hypoxia to these existing stressors is 
worrisome. 
Conclusions. Limiting the pressure differential to 10psi in CC130 transatlantic operations results in cabin 
altitudes as high as 10,000 ft. At these cabin altitudes, this study confirms that crewmembers develop 
mild hypoxia. With multiple stressors already inherent in the long-range strategic role, the additional 
stress of mild hypoxia creates an unfavourable environment which is a potential flight safety risk. 
Recommendations. The crews should be provided with supplementary oxygen. Because the normal on
board oxygen is a limited supply of LOX (liquid oxygen) and is intended for emergency purposes, 
another oxygen system must be found. Further, the on-board oxygen delivery system is via uncomfortable 
oro-nasal masks and associated mask suspension system. These masks impact on crew 
communication/coordination and the antiquated suspension system does not easily mterface with the 
headsets and is painful to tolerate for long periods of time. An alternative could be a low-flow pulse-dose 
system. Several such systems are on the market and it is recommended that DCIEM ALS (Aircrew Life 
Support) Section be tasked to identify the best such system for possible purchase in support of long-range 
CC130 air transport aircrew. 
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