








July 8, 2009
Dear HSFPC,
I was thrilled when I learned President Obama had ordered a review of NASA’s plan to return humans to the moon by 2020.  As such, I applaud the creation of the Review of U.S. Human Space Flight Plans Committee.  Here are some thoughts of mine regarding these matters.
1. It is far more expensive to travel 240,000 miles to the Moon versus 240 miles to the International Space Station.  

2. The ISS allows for humans to live permanently in space, while a Moon mission would only permit “an extended human presence,”  likely to be at intervals lasting a few weeks at best.  

3. One often used criticism of the ISS goes like this:  “Flying to the ISS in low-Earth orbit is like wasting your time driving a car around the neighborhood in endless circles.”  To those critics, I reply: We don’t worry about our car exploding every time we take it out for a drive in the neighborhood.  If the opposite were true, we would be walking and not driving!
Right now, the worst that can happen is the failure of a shuttle, and subsequent loss of crew in low-Earth orbit.  Some years later, due to orbital decay, whatever is left of the shuttle would reenter the Earth’s atmosphere and burn up.  If NASA was unable to retrieve the bodies before reentry, at least the astronaut corpses would finally come home to earth, and to a nation still reeling from shock.  
Venturing out to the Moon is an even more dangerous proposition. 
NASA was extremely lucky not to lose any Apollo astronauts in space although the Apollo 1 oxygen fire did result in the loss of its 3 man crew on the pad during a practice countdown.  However, the Apollo program only involved the launch of 11 manned missions.  Six of those triumphed in Moon landings, 2 orbited the Moon, 2 orbited the Earth, and one other, the near tragic Apollo 13, orbited the Moon but almost ended in loss of crew.  
We need to consider the fact that the first space shuttle accident, the loss of Challenger, occurred on flight 25. Could the Apollo program have gone 25 flights without a loss of crew?  Surely, NASA’s plan to return to the Moon will encompass many more flights than Apollo, and thus the risk of accident profoundly increases as well.  The negative impact of a loss of crew in a Moon mission, most likely never to return home to Earth, would be devastating to the American psyche and to the space program itself.  It is possible that such a tragedy would set back the US space program for decades, putting any Mars mission on indefinite hold.

Here is what I propose for the US space program:

1. Finish construction of the ISS.  The current state of the ISS is reminiscent of the early days of the Hubble.  If you recall, upon launch back in 1990, the HST had an optical flaw which greatly distorted its images.  The Hubble program was viewed as a failure and NASA was roundly criticized.  However, following a successful repair mission in 1993, the public’s perception of the program turned 180 degrees over the the ensuing years.
I view the ISS in the same light. It is looked upon by many as a failure even though it is not yet complete. As its assembly draws to a close, with the installation of the last pieces, its perception will become increasingly positive in the eyes of the public.  Groundbreaking experiments conducted in the laboratory modules like the Japanese Keibo and ESA’s Columbus are key to this change.

2. Let NASA continue with development of its Orion Crew Module and the Ares I rocket.  They will be needed to complement the Russian Soyuz to ferry crews to and from the ISS.  After the Shuttle is retired, the Orion and Soyuz will have to bear the brunt of serving as crew transport ships as well as emergency escape vehicles.  If one system gets grounded, the other will have to pick up the slack. 
3. Next, we should develop and build a reusable, unmanned vehicle - based on the Single-Stage-To-Orbit (SSTO) Venturestar.  Construction of the Venturestar prototype, the X-33, was halted back in 1999, and the program itself was cancelled by the Bush Administration in March 2001.   NASA should resume construction of the X-33 prototype and allow her to fly.  The data collected from its test flights will help us to fully evaluate the SSTO concept before committing to it.

Assuming the SSTO concept is proven, we should then enter into full-scale development of a launch vehicle.  It will be an all-new effort and should be a partnership between NASA and the Pentagon.  This program would be modeled after the Air Force’s successful Evolved Expendable Launch Vehicle (EELV) program, which has given us the extremely successful Atlas 5 and Delta 4 launch vehicles.  However,  these rockets will eventually need to be replaced, and I believe a reusable launch vehicle is in the best interests of the United States.  Thus, I would call this development program the Evolved Reusable Launch Vehicle (ERLV).
For NASA, the ERLV would first carry supplies to the ISS by bringing up the Multi-Purpose Logistics Modules  now carried up by the shuttle.  Later, it would haul into orbit the components for the ISS successor, which I will call ISS2.
For the Pentagon, the ERLV would initially take over the launch of smaller payloads now carried by the Atlas 5 and Delta 4.  Only after it had achieved a heavy-lift launch capability, could it take over the heaviest payloads now carried by the Delta 4 Heavy.

4. Proceed with planning a manned mission to Mars.  The Mars spacecraft sould be powered by a Gas Core Nuclear Rocket engine.  The GCNR would allow for the following Mars mission profile: 3 month flight to Mars, followed by 1-2 months on the surface of Mars, and ending with a 9 month trip back home.  Using chemical rockets to get to Mars would increase the mission length to three years.  
Humans on a three year mission would be subjected to an amount of radiation that exceeds NASA’s allowable lifetime limit. The ship would be more prone to failures and breakdowns than the 1-year GCNR mission.  Since most of the mission will be spent aboard the spacecraft, that is the critical element. It cannot fail.  Life support equipment aboard the Mars ship must last throughout the mission with only minor repairs needed.  It must be shielded to protect the crew from radiation and meteoroid impact.  Thus, the ISS has more in common with a Mars ship than any proposed Moon base would. A Moon base would only serve as an example of a similar habitat which would be needed on Mars.  I would direct NASA to only return to the Moon as a series of final dress rehearsals for a Mars mission.  These flights would serve to validate the habitat and lander, and would be conducted a few years before the Mars mission launch – at the same time that the GCNR engine is validated by unmanned testing in space.
If NASA intends to follow her present course, many questions will need to be answered.  Here is a list of questions I have:

1. How long will a manned Moon mission last?

2. How much will the mission cost?

3. How much time will elapse between manned missions?

4. What countries, besides the US, will build ships capable of reaching the Moon?

5. How much will NASA’s proposed Moon base cost to build?

6. How much will the base deteriorate while unmanned?

7. How many years will the base last?

8. Can the base survive a grounding of the Ares 1 or Ares 5 rockets, like the ISS experienced when the shuttle fleet was grounded following the loss of Columbia?
9. What happens when the base exceeds its lifespan, do we build another?

10. Can we afford to build and maintain a Moon base and still fund a manned mission to Mars?   

11.  For how many years do we spend exploring the moon?  

The reason we humans yearn to explore our universe is to answer the fundamental question: Are we alone?  To NASA, a return to the Moon is more exciting than continuing support for Earth orbiting space stations.  Yet we have already explored the Moon.  As the saying goes: been there, done that.  We know it is lifeless and always has been.  The Mars rovers have uncovered proof that liquid water once flowed on Mars.  Experience here on Earth has shown that where there is water, there is life.  I say forget the Moon and let’s focus on Mars.  If we feel we need to explore the Moon in detail, then let the robots do it. Personally, I’d rather search for life in a place where water once flowed than in a place where it never did.  You’ll find more life exploring a coral reef than a desert.

Today it costs $10,000 to launch one pound of cargo into low-Earth orbit. One of NASA’s longstanding goals has been to reduce the cost to a more acceptable $1,000 per pound.  The ERLV is capable of delivering that kind of savings.  
Looking at current launch costs, one can only imagine the cost to deliver one pound of cargo to the Moon.  While it’s true the Moon contains elements that can benefit life on Earth, like Helium 3, we do not yet have the capability to utilize it.  When the day comes that we have perfected nuclear fusion here on earth, then we will have a need for Helium 3. Only at that time should we go ahead and build a Moon base.  For now and the forseeable future, the ISS and a successor offer a greater return on investment than any manned program to furthur explore the moon.  Thank you.

Sincerely,

Rob Edmonds

PO Box 727

Rindge, NH  03461

Email: r_edmonds@yahoo.com

