The Benefits to NASA of the Lunar COTS Programs

The Nine Categories of Benefits

· Propellant

· Radiation shielding

· Propulsion service

· On-orbit servicing

· Planetary surface experience

· National leadership

· Science

· Public engagement and support

· Encouraging STEM education

Cis-lunar Propellant

· Saves NASA money by enhancing payload capacity for each launch to LEO.

· Reduces risk and costs by allowing more ground integration rather than on-orbit assembly because each launch can be entirely payload and not roughly half the mass being Earth-departure propellant.

· By refueling upper stages, it turns them into Earth-departure stages thereby potentially saving development costs and accelerating schedules.

· Later on, lunar in-situ metals could be used to produce the bulky parts of an ever-expanding telerobotic ice-harvesting workforce thereby greatly expanding the cis-lunar propellant available.

Water For Radiation Shielding

· Shielding for any EML station.

· Shielding for crewed Mars missions.

· A shielded, expandable, reusable Aldrin Cycler habitat.

Propulsion Service (i.e. a fueled OTV in the right LEO inclination awaiting to dock and push a craft launched from LEO)

· Allows for increased size of interplanetary probes.

· Allows for increased size and fewer launches per each crewed mission.

· Saves money by reducing the need for specialized low-mass components and testing.

· Reduces risk in those missions requiring an Earth departure stage ignition in case of failure (e.g. Phobos-Grunt).

On-orbit Servicing

· Reduces the risk of stranded or maldeployed Earth-observing satellites.

· Up-close observation could yield valuable information for future decisions.

· Extends satellite life by deorbiting or sending to junk orbit without using the satellite's propellant.

Planetary Surface Experience

· The development of a telerobotic and then crewed lunar polar base would provide a real environment to gain experience by the time that humans visit Mars and its moons.  Experience would include: mission ops, telerobotics, ISRU, habitat and greenhouse design, assembly, shielding, and maintenance, surface operations, hypogravity, artificial gravity, radiation, crew psychology, and public engagement.

National Leadership

· Answers once-and-for all the question of America's leadership role on the Moon -- It is America's commercial companies that will lead the way with NASA's assistance by developing a sustainable cis-lunar transportation infrastructure and a permanent, sustainable, joint commercial and governmental lunar polar base.

· Adequately addresses concerns by ensuring that international lunar development and settlement is done in a manner consistent with principles of freedom.

· If crew selection were open to naturalized citizens of other countries, young people the world around could imagine themselves being part of America's space program.

Science

· The lunar polar ice would give unique insights into the history of our sun, solar system, and the Earth-Moon system.

· Sampling the South Pole-Aitken basin.

· Using telerobotics and sampling the entire lunar surface geology using lander suborbital hops.

Public Engagement and Support

· Lunar development starting with a prospecting mission, followed by telerobotics including a Robonaut, followed by propellant production, followed by preparation for human return (e.g. greenhouse and habitat), followed by a permanent human return would provide a set of clear and exciting steps towards a meaningful goal -- establishing a permanent human foothold into space.

· The jobs and personal and professional interrelationships between the crew would yield many human interest stories.  The public would follow the work

· and life of the crew via the news, social media, and possibly TV shows.

· Animals as part of the crew for biomedical studies and companionship would generate a great deal of attention in citizens of all ages.

· The supportive role of lunar development in gathering experience and in lowering the costs of missions beyond the Earth-Moon system could help maintain support for such missions.

Encouraging STEM Education

· The frequent, advancing nature of lunar development is likely to inspire many minds to pursue a STEM career.

· The multiple jobs required to support and grow permanent bases would provide very specific educational goals for young people to aim towards.  Jobs would include: piloting, management, engineering, metallurgy & machining, biology, medicine, geology, robotics, and agriculture.

· Secondary roles such as music, art, cooking, crafts, games, etc would be an important part of crew life and would inspire young people to pursue a balanced life while pursuing their career.

