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The toxicity from exposure to CO and NO are likely to have similar mechanisms.
Carboxyhemoglobin (COHb), NOHb and MetHb decrease the ability of the blood to carry
oxygen. Recent experiments by MRDC have siiown the kinetics of MetHb formation to be
equivalent to those of COHb formation (59). That is, for equivalent exposures to NO and
CO, equivalent amounts of MetHb and COHD, respectively, are formed. Therefore, for the
purposes of these tests, the dose of NO will be added to the CO dose to arrive at a CO
dose equivalent.

A cumulative CO exposure of 37,250 ppm-min (integral of concentration over
exposure time) corresponds to a predicted 30% COHDb concentration for someone doing
neavy work (60). This calculation is based upon a tripling of resting ventilation and
corresponds to work effort level 3 of MIL-HBK-759A (61). A 30% COHb level would
likely be associated with some impairment of visual and intellectual function and levels
above 30% COHb would be increasingly likely to render a soldier combat ineffective for
a period of several hours. At about 50% COHD a soidier could lose consciousness, and by
virtue of his inability to escape further exposure, become a fatality. A cumulative CO
exposure of 62,750 ppm-min would be necessary to reach a 50% level. For the purposes
of this study, a CO equivalent exposure (CO and NO) of 37,250 ppm-min will be assigned
a 0% incapacitation and 62,750 ppm-min a 100% incapacitation with linear proportiorality
between these values.

Although CO, has little intrinsic toxicity, its ievels should be kept below 3%. Above
that level, CO, stimulates respiration and, through an increase in ventilation, might
potentiate the toxicity of other toxic gases. For this study, a 3% or greater concentration
of CO, which lasts for longer than one minute is expected to doubie the inherent toxicity
of all other gases (CO, NO, NO,, HF, HBr, HCl, HCN).

The AFES in all ACV contains Halon 1301. As a consequence of its fire
extinguishing mechanism, toxic pyrolysis products are formed as an essential chemical step.
The liberation of HF and HBr in some quantities are unavoidable. The levels of these acid
gases (HF & HBr) are affected by the Halon distribution, concentration, fire intensity and
the total time to fire out. HF and HBr are very reactive gases and might exceed levels
causing cough and eye irritation in a clused space. The use of personal protective masks
is assurned to be necessary if the crew is to remain in the tank. The ASC Carbon used in
US filters is designed to remove acid halides and therefore no toxicity is expected from
these gases (or HC!) once the mask is donned.

The toxicity of exposures to relatively high levels of HF and HBr for short periods
(less than a minuie) is unknown and is the subject of continued research. These acid gases
are highly water soluble and, at least ai low levels, are efficiently scrubbed from inspired
air. The mechanisms of injury from halide gas exposures are unclear, but maossive acute
exposures appear to be principally pneumotoxic and to produce pulmonary injury similar
to NO,. Rodent studies have shown the LCg (concentration necessary to produce lethality
in 50% of animals exposed) for HF to be 4970 ppm for & 5 min exposure in rats, 6247
ppm for S min in mice and 4327 ppm f{or 15 min in guinea pigs (62). Indicaticns from one
primate study are that monkeys are more resistant to HF with a one hour LCg, of 1774
ppm whereas a similar etfect for rodents was observed to range from 340-1310 ppm.
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. P(I/H) is estimated using the formula:
P(I/H) = 1-(1-P)(1-P)(1-Py)...(1-P)

where P, = the individual injury’s probability of occurrence.
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