
SEMS - Systems Engineering Mini Symposium 2011 
 
 

In-Situ Resource Utilization (ISRU) for the Moon, Mars, and Near Earth Objects:   
Commonalities and Development Strategies 

 
G. B. Sanders 

NASA Johnson Space Center, 2101 NASA Parkway, Houston, TX 77058, gerald.b.sanders@nasa.gov 
 

W. E. Larson 
NASA/KSC, Kennedy Space Center, FL, 32899, william.e.larson@nasa.gov 

 
 

While the United States continues to debate on whether the Moon, Mars, or Near Earth Objects should be 
the first or focal destination for resending humans beyond Low Earth Orbit (LEO), all agree that the hu-
man space exploration  needs to be sustainable and affordable, and that new and innovative technologies 
and infrastructure are required. One approach NASA has been developing that can significantly change 
how systems required for space transportation and sustained human presence are designed and integrated, 
as well as potentially breaks our reliance on Earth supplied logistics and enable space commercialization 
is In-Situ Resource Utilization (ISRU). ISRU involves the identification, extraction, and processing of 
resources at the site of exploration into useful products and services.  In particular, the ability to make 
propellants, life support consumables, fuel cell reagents, and radiation shielding can significantly reduce 
the cost, mass, and risk of sustained human activities beyond LEO. At first glance, it appears that the re-
sources available and the environmental conditions on the Moon, Mars, and NEOs are different enough 
that close synergism between ISRU technologies and systems for these destinations is not possible.  
However, upon closer examination, it can be shown that there is synergisms between these destinations in 
resources of interest and processingneeds that can allow for development and use of common ISRU tech-
nologies, systems, and operations.  This presentation will examine the resources of interest on the Moon, 
Mars, and NEOs, examine the resource characterization and processing techniques considered and devel-
oped to date, and suggest a potential strategy for linkage between the destinations to minimize develop-
ment costs and mission risks. 


