
February 9th, 2015

Dear Chairmen Smith and Palazzo and Ranking Members Johnson and Edwards: 

On behalf of The Planetary Society, the largest nonprofit space interest group in the world 
with over 40,000 members, we thank you for your leadership in building a bipartisan 
consensus in the committee for the NASA Authorization Act of 2015.

NASA is an investment in our nation’s future that helps propel our economy and technological 
edge and stimulates the best and brightest with cutting-edge scientific and technical 
challenges that will make our nation stronger and more competitive.  

NASA’s science programs aim to answer fundamental questions about the nature of the 
universe, the origins of the planets and solar system, and actively pursue answers to 
profound questions such as whether life has existed elsewhere, perhaps on Mars or maybe 
Jupiter’s moon Europa. These pursuits are important scientifically and inspire the public and 
the next generation of scientists and engineers that our nation needs to remain competitive.

The Society believes that NASA’s planetary science program is a crown jewel of our nation.  
We are particularly appreciative of the committee’s strong support for a healthy and balanced 
planetary science program. To this end, the society is very supportive of provisions in the bill, 
especially section 321, which calls on NASA to follow the recommendations from the National 
Academy of Science’s decadal survey for planetary exploration. Section 321 specifies regular 
opportunities for small, medium and large missions consistent with the report, and 
establishes a goal to launch a mission to Jupiter’s moon Europa by 2021.

Thank you again for your work in crafting the FY2015 NASA Authorization Bill. We look 
forward to continuing to work with you and other Members of Congress in putting NASA on a 
solid path toward the future.

Sincerely,

The Honorable Lamar Smith
Chairman, Committee on Science, 
 Space and Technology
U.S. House of Representatives
2321 Rayburn House Office Building
Washington, D.C. 20510

The Honorable Steven M. Palazzo
Chairman, Subcommittee on Space
U.S. House of Representatives
2321 Rayburn House Office Building
Washington, D.C. 20510

The Honorable Eddie Bernice Johnson
Ranking Member, Committee on Science,
 Space and Technology
U.S. House of Representatives
394 Ford House Office Building
Washington, D.C. 20510

The Honorable Donna Edwards
Ranking Member, Subcommittee on Space
U.S. House of Representatives
394 Ford House Office Building
Washington, D.C. 20510

Casey Dreier
Director of Advocacy
The Planetary Society

Bill Nye
CEO
The Planetary Society
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the fuel mass one can ever hope to recover from the moon, then
clearly the better choice is still bringing all of the fuel mass directly
to LEO. Should the fuel mass delivered from the moon take too
long to reach parity with the original boost mass, the miner may
require even more mass for maintenance before its mass debt is ever
paid.

If we examine one point design (private communication, Svi-
atoslovsky) for such a miner and its supporting equipment, the min-
ing package runs to a total mass of about 62 t, with 18 t being the
miner itself. Covering about 1 km2/year, such a miner would perhaps
yield about 600 t/year in gas to be fractionated cryogenically. Of that
mass (private communication, G. L. Kulcinski), only perhaps 0.18
of it is H2O, and 0.33–0.38 of it is H2, so that the useful fuel mass
per year comes to only about 108 t/year in directly extracted H2O.
With the further 198 t/year of hydrogen available, one can imagine
its use either as a simple fuel or as equivalent to 1782 t/year wa-
ter mass, once additional oxygen is entrained from the reduction of
lunar ilmenite with that hydrogen.

The LEO mass cost to throw 62 t of mining equipment is then
574.3 t, which could have been fuel pushed up directly. Hence, the
lowest fuel production in direct H2O requires more than 5 years
of good, repair-free mining to pay the mass trade. If we make the
generous assumptions of 1) a viable deposit of ilmenite and 2) only
a few tonnes mass for a reduction plant, the mass trade payoff time
comes down to 0.3 years.
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