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Abstract: Space-faring crews must have safe breathing air throughout their missions to ensure
adequate performance and good health. Toxicological assessment of air quality depends
on the standards that define acceptable air quality, measurements of pollutant levels
during the flight, and reports from the crew on their in-flight perceptions of air quality. Air
samples from ISS flight 2A showed that contaminants in the Zarya module were at higher
concentrations than the Unity module. At the crew's first entry, the amount of non-methane
volatile organic compounds (NMVOCs) in Zarya was 23 Mg/cubic meter, whereas in the
amount of NMVOCs in Unity was 5.3 mg/cubic meter. Approximately 26 hours later at
egress from the modules, the NMVOCs were comparable indicating good mixing of the
atmospheres. The 2A crew reported no adverse health effects related to air pollution
during their flight. Ingress air samples from 2A.1, which was flown more than 5 months
after 2A, again showed that the Zarya had accumulated more unscrubbed pollutants than
Unity. The NMVOCs in Unity were 3.5 mg/cubic meter, whereas the were 20 mg/cubic
meter in Zarya. After almost 80 hours of ISS operations, the NMVOCs were 7.5 and 12
mg/cubic meter in Unity and Zarya, respectively. This suggests that the atmospheres in
the modules were not mixing very well. The 2A.1 crew felt that the air quality in Zarya
deteriorated when they were working in a group at close quarters, when the panels had
been removed, and after they had worked in an area for some time. The weight of
evidence suggests that human metabolic products (carbon dioxide, water vapor, heat)
were not being effectively removed from the crew's work area, and these caused their
symptoms. Additional local measurements of pollutants are planned for the 2A.2 mission to
the ISS.
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