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Introduction:  The current and future plans for 

mining water and other resources from the Moon, Mars 
and asteroids will require development and testing of 
space mining equipment. Initially missions for identifi-
cation and characterization of resources will be flown 
and brought to the lunar surface on a variety of plat-
forms such as supported by the NASA CLPS program. 
Mining equipment to excavate, comminute, transport, 
transfer, process and store resources will need to be 
developed and tested under relevant conditions. Initial-
ly laboratory and small scale short duration vacuum 
tests will be sufficient for identification and characteri-
zation missions but actual mining and production 
equipment will be larger due to desired production 
rates and have to function for years with minimal (if 
any) maintenance and supervision. Reliability, wear 
and tear, mobility, autonomy, long term dust effects 
and regolith mechanics will all need to be studied at 
scale and under relevant conditions.  NASA and other 
organizations have (large) vacuum chambers to do 
short (and some long) duration tests but most do not 
allow regolith simulant to be used in them for testing. 
Analog sites are great for testing operations in the field 
and with similar landscapes but are often extremely 
remote and far from infrastructure necessitating short 
duration campaigns and challenges with support such 
as high bandwidth communication, logistics, etc. No 
facilities currently exist that can handle the require-
ments for the testing of full size ISRU equipment and 
for required durations under relevant conditions. We 
propose to develop a test facility as part of Michigan 
Technological Universities (MTU) Keweenaw Re-
search Center (KRC) to allow for large scale, long du-
ration ISRU and other testing under simulated Lunar 
and Martian conditions including regolith simulants, 
ice-content, lighting, temperature, terrain and duration.  

Existing Facility:  MTU has an existing 900-acre 
research facility, KRC, designed for mobility testing 
under extreme terrain and temperature conditions. This 
facility is used for cold weather testing by all large car 
companies, the US Army Tank Automotive Research 
Development and Engineering Center (TARDEC), the 
US Army Cold Regions Research Engineering Lab 
(CRREL) and many others for automotive and robotics 
long duration and unstructured environment perfor-
mance research. The test tracks and terrain have been 
fully digitized in a virtual environment so simulations 

of expected performance can be compared to actual 
performance in the field. Excellent high bandwidth 
data connections are present and the facility is located 
next to the local airport. The test facility (layout shown 
in figure below) consists of 900 acres of test terrain 
that contains a basalt quarry where basalt can be 
crushed at large scale to the particle sizes and distribu-
tions required, winter test tracks and facilities, many 
different (customizable) terrains, slopes and surface 
features as 30x40ft bays that can cold soak vehicles to 
-40°C. In addition, the area has large basalt lava flows 
(hundreds of basalt flows including one of the world’s 
largest lava flows by volume, 1650 km3 are located 
here [1]) and acres of leftover stamp-sands (crushed 
basalt rock from stamp mills) that can be adapted for 
trafficability simulants and field testing of ice concen-
tration and variability detection. We are looking to 
collaborate with the Lunar and Mars ISRU community 
to provide inputs to the study to use KRC as a full-
scale long-duration ISRU testbed. Also of interest is 
the ice/water content developed in the granular materi-
als during initial frosts and thaw during spring time. 
These deposits could serve as analogs for field test 
sensors, trafficability, and extraction hardware in a mix 
of granular crushed basalt materials with varying ice 
contents that are easily accessible. 
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