
Shackleton Energy Co (SEC) is a com-
pany based in Texas, US, that was 
created to “fuel the space frontier” 

as a means to open it more affordably to 
all spacefarers. New opportunities in sci-
ence, security and commerce will unfold 
very quickly once our orbiting gas stations 
(propellant depots) become operational 
later in the decade.

Fundamental to the creation of this new 
capability will be prospecting and mining 

for propellant-feedstock ice in one of  
the most inhospitable places imaginable 
– the Moon.

MINING A NEW FRONTIER
SEC will provide low-cost rocket 
propellants, flexible in-space transporta-
tion and a myriad of other support 
services, starting with our propellant 
depots in low Earth orbit (LEO). Liquid 
oxygen and liquid hydrogen will be the 
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Out of this world

Mining on the 
Moon
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Dale Tietz outlines Shackleton Energy Co’s plans to mine  
lunar ice and provide a source of fuel for space vehicles,  
along with other support services

primary propellants derived from extensive 
lunar ice deposits mined from the lunar 
poles.

The international science community 
estimates that billions of tonnes of ice are 
scattered heterogeneously in extremely 
cold, permanently shadowed craters at 
both poles of the Moon. 

The scientists base their claims on data 
from numerous observational satellites that 
have circled the Moon, the latest being the 
remarkable NASA Lunar Reconnaissance 
Orbiter (LRO) which is still collecting 
high-resolution, multi-spectral ice data.

In addition, several international probes 
that have impacted the ice-bearing polar 
regions of the Moon have kicked up 
evidence of ice particulates, but no one 
has yet systematically used industrial-scale 
in-situ prospecting machinery to validate 
the character and quality of the ice 
imbedded in the rocky regolith. If our 
prospecting is successful, ice will be mined 
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and converted to useful products worth 
billions of dollars in revenue before the 
end of this decade.

In LEO, water/ice is now worth one-sixth 
the current price of gold on Earth due to 
the cost of transporting it there, and on 
the Moon it is approximately equal to the 
gold price. With discoveries to date 
funded by government space exploration 
programmes (eg. NASA in the US, ISRO in 
India and JAXA in Japan), it is now time for 
private industry such as SEC to take the 
next steps in harvesting the resource for 
sale to all participating customers. This will 
be done legally under the auspices of the 
United Nations–sponsored Outer Space 
Treaty.

In order to be first to market, SEC will 
systematically prospect for lunar ice, and 
then once the prospect is verified, conduct 
non-stop mining operations at the lunar 
poles using a mix of robotic and 
human-tended systems. 
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“In low 
Earth orbit, 
ice is now 
worth one-
sixth the 
current price 
of gold on 
Earth due to 
the cost of 
transporting 
it there”

THE PROSPECTING PHASE
In the prospecting phase, we will use the 
latest robotic rover systems, possibly 
based on NASA’s very successful JPL 
Curiosity Mars rover, to conduct drilling 
and sampling campaigns back-to-back in 
selected craters at both poles. The best 
lunar mapping information will be used to 
conduct these prospecting profiles based 
on sampling grids uniquely tailored to 
avoid obstacles.

The rovers will be powered remotely 
from solar power systems located on the 
crater rims, which are bathed in sunlight. 
The rovers will be designed to operate 
continuously in these cold traps at near 
absolute zero temperatures in total 
darkness. This has never been done 
before, but we have highly qualified 
aerospace and mining teams in place to 
design, develop, test and deploy these 
super-sophisticated rovers, possibly even 
more capable than those operating on 
Mars today.

As you can imagine, we will have to 
design systems that have never before 
operated in such extreme conditions, 
placing special emphasis on: lubrication; 
actuator and motor performance; thermal 
control; self-healing electronics; precise 
navigation in the absence of any GPS 
systems; full situational awareness; and 
telerobotic operation from Earth and 
space. The logistics and operational 
support to perform the prospecting 
missions will be challenging, but not 
impossible. Our teams are planning these 
programmes now.

THE MINING PHASE
To maximise getting to market first, we 
plan to conduct lunar prospecting in 
parallel with the building of LEO 
infrastructure (a propellant depot). This is a 
major departure from traditional mining 
programmes that are sequential in nature. 
The billions of dollars invested by federal 
lunar mapping programmes have done 
their job – they have verified to a high level 
of fidelity that ice is available in quantity on 
the Moon. From our perspective, the ‘ore’ 
body is sufficiently established to warrant a 
full-blown concurrent development 
programme, awaiting final go-ahead on 
positive prospecting findings. 

LEO infrastructure will include inflatable 
habitats, workshops and storage facilities; 
life support systems; solar cell-based 
power satellites; transport systems, and 
refinery and refuelling elements. To do all 
this, we will deploy our space operators to 
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assemble and operate all elements of the 
propellant depot system as it comes 
online. We will create a new reusable space 
transport system for initial missions to and 
from the Moon and its mines. 

When the LEO propellant depot system 
is operational, we will commence refuelling 
operations with potential customers using 
propellants launched from Earth, though 
this will be very expensive. This will give us 
a great competitive advantage early on 
and will give customers quality service to 
expand on, while building up infrastructure 
to go to the Moon and beyond.

When the robots confirm the ice 
prospect, we will deploy SEC explorers 
and operators to selected craters. On 
arrival, our team will install the first human 
outpost and start logistics support to install 
the first increments of mining and 
ore-processing machinery necessary to 
produce water for shipment back to LEO.

The first SEC LEO propellant depot 
will be conveniently located near the 
International Space Station as a means to 
offer services on demand, and mutual 
safety and security in the event of a mishap 
to any space vehicle; this approach is a bit 
like getting to know your neighbours. 

The SEC depot will become the 
international hub of business development 
that will be expanded to provide services 
to other locations in cis-lunar space (the 
space between the Earth and the Moon), 
such as the libration points or on other 

destination routes. Based on unlimited 
supplies of propellants, we will have 
energetic access to nearly any place in 
space we want to go, starting first with the 
central business node in LEO.

Similar to the prospecting phase, we will 
work with world-class mining experts, 
engineers and operators to design, build, 
test and deploy a whole new class of 
mining equipment to operate in the cold 
traps. Of course, the first human 
expeditions into the traps will determine 
what the operating environment will be for 
them and the machines, which will be built 
and launched from Earth to LEO, then 
transported to the lunar outposts.

This ‘hub and spoke’ concept is central 
to our business concept and decouples us 
largely from day-to-day Earth operations. 
Our teams will have to develop extremely 
capable living environments for our 
operators that provide safety from the 
punishing cold, radiation, effects of 
one-sixth gravity, isolation and lack of fresh 
food. Of course, we will try to minimise 
having crews live in the traps by having 
warm crater-rim living quarters available 
24/7. The crews will just commute to work 
periodically down into the mines.

Coincidentally, Dr Bill Stone, the 
chairman of SEC, is currently leading a 
caving expedition to Mexico with the 
primary mission of exploring the deepest 
cave on Earth. The secondary mission is to 
start the selection and training process for 
the first international SEC space crew in 
one of the most remote places on Earth, 
where the crew is spending weeks at a 
time underground. Some of the life-sup-
port systems used in Mexico are precursors 
to those we will use in space. 

The good news is that SEC has a plan 
for everything, so our crews are made as 
comfortable as technology and techniques 
will permit. Many federal space agencies 
have studied mining systems for exactly 
what we plan to do (eg. excavation, 
extraction, life support, transportation, 
power, heaters, water electrolysers, 
liquefiers and cryogenic storage). We will 
leverage that great work to the maximum.

Our industrial mining team comes with 

great experience, especially with the 
assistance of Dr Greg Baiden at Penguin 
Automated Systems in Sudbury, Canada. 
Dr Baiden is considered to be one of the 
foremost experts in Earth and off-Earth 
mining. He has huge copper mining 
projects under way in South America using 
sophisticated communications and 
teleoperated mining systems in extremely 
remote, harsh underground environments. 

Dr Baiden is part of the Shackleton 
Energy leadership team that is developing 
our lunar mining programme. 

Once ice deposits are extracted with the 
human-tended, on-site, robotic machinery, 
they will be transported to the lunar 
refineries to produce propellants and 
life-support products for lunar applications. 
The most important product, however, will 
be the melted ice that will be loaded into 
barges and flown back to LEO for 
processing into propellants for sale. We 
plan to start out slow, then ramp up to 
continuous refuelling operations as our 
customer base grows. Our system 
architecture provides that growth path for 
market sustainability, with revenues 
coming online from a very early stage.

A BRIGHT FUTURE
This article gives just a cursory glimpse 
into what we expect will be one of the 
most exciting and challenging mining 
projects of our time. Success in this venture 
will change life on and off Earth as never 
before imagined. 

With lunar ice, we have the building 
blocks to make flight in space extremely 
affordable. It will also enable the 
development of many new products/
services in space, such as orbital debris 
removers, space solar power systems, lunar 
geophysical mapping and mineral mining, 
space tourist facilities and scientific 
outposts, including dark side of the Moon 
telescopes that do not exist today. With 
dedicated human presence and 
infrastructure on the Moon, we will also 
be able to provide industrial support 
services to all customers coming to the 
new territory. The possibilities are 
unlimited. A new industry awaits.

Dale Tietz is CEO of Shackleton Energy Co. See: www.shackletonenergy.com
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“Our teams 
will have to 

develop 
extremely 

capable 
living 

environ-
ments 
for our 

operators”
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