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ARTEMIS PROGRAM IN-SITU RESOURCE UTILIZATION AND A CRITICAL NEW ROLE FOR
COMMERCIAL SURFACE CREW

Abstract

The U.S. National Aeronautics and Space Administration (NASA), and its many partners, are working
to return humans to the Moon as part of the Artemis Program. Unlike the earlier Apollo missions, the
Artemis missions will not be “flags and footprints” short-duration sorties, but rather a series of increasingly
longer-term missions, concentrated across a few deliberate locations, for the specific purpose of aggregating
infrastructure for the ultimate development of a lunar outpost or base.

Despite reductions in the cost of access to space, the Artemis Program is estimated to be a USD 93
billion dollar undertaking and so, both government and commercial mission planners, are looking for ways
to reduce the overall cost of program activities.

One such potential cost saver is to reduce logistics costs by making use of resources available on the
moon to produce expendables (propellant, oxygen, water) and construction materials in-situ. With the
government as a potential anchor customer, multiple commercial ventures are therefore aiming to develop
the plans and infrastructure to provide these basic mission consumables for sale at multiple destinations
within cis-lunar space.

While a human presence on the lunar surface is central to the Artemis Program, the same cannot
be said of commercial efforts to provide in-situ derived resource products. Proponents of an all-robotic
workforce cite the significant safety, technical, and resultant financial challenges associated with sustained
human presence on the lunar surface, and on this basis, proposals for the construction and operation of
lunar surface resource facilities are being produced on the assumption of an all-robotic workforce.

This paper will examine the terrestrial mining industry, it’s operating environment, and equipment
breakdown pathways and rates. This will then be contrasted with the challenges posed by the lunar envi-
ronment and the resultant robotic workforce production metrics needed to achieve aspirational resource
supply goals as suggested by NASA’s Space Technology Mission Directorate.

Given humanities 42,000 years of collective mining experience within the comparatively benign ter-
restrial environment and the significant resultant equipment breakdown rates still experienced within the
modern mining industry, a new requirement for aspiring commercial lunar resource providers is suggested:
that of on-site human maintenance technicians who, much like their terrestrial industry counterparts, work
full-time keeping the mining equipment operational.
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