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• Early settlers set sail to the New World in cramped 
ships, and once they arrived they faced harsh 
weather, lack of water, among other threats to 
their survival.

• Pioneering Mars will 
have similar 
challenges. 

A Pioneering Heritage

• We can’t possibly bring everything we 
need to inhabit the Red Planet 
forever.

• We need to pack only the tools we 
need and make everything else on 
site.



for as many uses as 
possible. We take one of two approaches:

1. Extracting resources out of the regolith, usually with chemical 
processes

2. Using the regolith as a raw material for building structures



• There is a great expense required to lift mass into orbit and beyond; how can we explore with 

less launched-mass?

• The solar system contains abundant resources; the atmosphere and soils of  bodies. And 

sunlight!

• ISRU will mine these resources and convert them to mass saving commodities.

• We also look at converting wastes to useful commodities.

• If  we want to pioneer in the solar system, we must use the resources that are in abundance!

In Situ Resource Utilization (ISRU)



Regolith & Atmosphere-Derived Resources

Potential sites for ISRU 

• Moon

• Mars and it’s moons

• Asteroids

• All other solar system bodies

CO2 from the Mars Atmosphere

Water from the soil

• Permafrost

• Hydrated minerals in soils

• Buried Glaciers



Regolith & Atmosphere-Derived Resources

The primary resources and products that we have 

studied:

• Oxygen from regolith 

• Water from soil volatiles 

• CO2 from atmosphere (Mars)

• Construction materials based on regolith (radiation 

shielding, landing pads)

• Berms, trenches and other excavation structures

• Regolith for greenhouse soils

• Metals from regolith

• Plastics from soil volatiles

• Food and oxygen from plants



Developing the 

Tools to Meet 

the Challenges



A unique indoor facility featuring 

120 tons of regolith simulant to 

support surface systems testing, 

especially in the area of robotic 

mining.

MOON/MARS REGOLITH ROOM



Martian Isolation Simulation



Trash to Gas

• Stabilization of all combustible waste, including human wastes

• Volume and mass reduction of stored waste

For a crew of four over one year, 
the waste can be used to:

• Produce up 1500 kg of methane

• Produce up 300 kg of water

Food waste “football”

Oxygen

Water

Methane

Waste Storage on ISS





Red Lettuce
Swiss Chard

Radish
Dwarf Chinese Cabbage

Snow Pea

Growing Food in Space



3-D Printing/Additive Manufacturing from Regolith-derived Materials 

Image credit: Contour Crafting

Regolith-derived heat shield sample undergoing flame testing at ARC; regolith samples post-test; artist concept. Image Credit: NASA/KSC
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