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The management of waste generated onboard spacecraft during future long-duration, 
deep-space missions will require different solutions from those currently implemented on the 
International Space Station, which consist exclusively of collecting, storing, and returning the 
waste to Earth. Alternative options for managing spacecraft waste are to process it for 
recycling and recovering resources, and to jettison it overboard. The waste generated during 
a deep-space mission is derived mainly from spacecraft logistics supplies, food and beverage 
residues, personal or scientific items used by the crew, and unused spare components. 
Uncontained and unprocessed trash is a health hazard and a habitat volume liability, which 
makes onboard long-term storage a nonviable option. Jettison of solid, processed waste 
appear, on the other hand, to be an effective solution for crewed deep-space missions, leading 
not only to volume reduction and habitat safening, but also to considerable mass savings in 
the spacecraft’s propulsion system. However, the disposal of trash overboard also creates a 
navigation hazard for spacecraft and the risk of collisions with planetary bodies. This paper 
investigates alternative jettison design concepts for L2 libration orbit, Mars conjunction-class, 
and Mars opposition-class missions. 
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