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ABSTRACT 

 
NASA has canceled every program involving a human mission to Mars before the hardware was 
even finished. This is due to a serious flaw in the design of NASA itself: it has an unreliable 
partner (the U.S. Government). This has led to choosing Boeing/ULA as the primary means of 
achieving space objectives, which are flawed in themselves. A spacecraft which cannot land 
anywhere but Earth is not a spacecraft, it is an Earthcraft.  Changing the guards at LEO Prison 
(ISS) does not let humanity out of the prison.  Space hardware that only flies once costs ten times 
as much as the hardware that flies ten times.  A space program without a space industry is like a 
fish riding a bicycle.  A space program for three companies will always be more narrow than a 
space program which enables a thousand. A space program for one country is like a jet airline for 
one family. 
 
 A space program without a destination is like a yacht without a port.  The Moon will always be 
closer to Earth than Mars is.  Going to space is not the purpose of going to space. Doing 
something valuable in space is the purpose of going to space. Fat people cost more to ship, fat 
rockets even more. 
 
There may be no trees below Canada by 2100 (2050 with unchecked emissions) unless carbon 
poisoning is corrected, worldwide.  The same technologies which make space habitable help 
correct carbon poisoning. Unless we correct carbon poisoning, we better have another planet 
lined up anyway. 
 
“Plant the Flag” missions do not build a civilization. NASA has not left Earth orbit with people 
since December 1972, and still may fail to do so by December 2062, when it may be too late. 
 
Premise 
Our central argument is that NASA in its current state is incapable of sustaining a Moon/Mars 
program, due to political and budgetary defects in the very structure of the organization. We 
think of this as an intervention, where we show NASA how to correct its behavior (with our 
support) to allow it to achieve these goals. 
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History 
The history of NASA starts before the 1958 creation of NASA [1] out of the ashes of the 43-year 
old National Advisory Committee for Aeronautics [2]. It starts on the 4th of October, 1957, when 
the Soviet Union launched Sputnik [3], the world’s first artificial satellite, with a legendary R7 
ICBM rocket, variants of which are still in use. Faced with the obvious military implications of 
replacing the satellite with a nuclear warhead, the U.S. government surged into action, with 
Project Mercury [4], Project Gemini [5], and the Apollo Program [6]. The Apollo Program to this 
day remains the only NASA program that involved human travel outside of Low Earth Orbit 
(LEO) and that was not canceled prior to achieving its goal. However, Richard Nixon canceled 
it, terminating Apollo 18 and 19, and reassigning Apollo 20 to Skylab. So the era of human space 
flight in the Solar System by NASA effectively ended on December 19th, 1972 with the return of 
the Apollo 17 crew to Earth (see Figure 1). Unless things change, it risks never returning, due to 
the three-ring circus of Congress, Executive, and NASA, in which NASA is risk-averse, 
Congress is budget-averse, the recent developments in the executive branch manifest aversion to 
continuity, and two out of three entities have not evolved a motivation to support projects lasting 
longer than an election cycle (2/4/6 years) without bringing a short-term benefit. 
 
Apollo was supposed to be the first step in moving mankind out into the solar system, but was 
shackled into LEO by the lower costs of the Skylab [7] and Apollo-Soyuz [8] programs, while 
the “next big thing” - the Space Shuttle [9], which for thirty years was the vehicle to LEO, was 
instrumental in building a facility to ensure no humans escaped from LEO into space [10]. The 
Shuttle was designed so that it could land on a long enough runway, but not on the Moon or 
Mars (its designers never expected it to do that, although it probably could). Within this 
timeframe, the SNTP [11] and Project Prometheus [12] were also canceled, ending the nuclear 
propulsion alternative for deep space missions.  The New Millennium Program [13] was also 
canceled by Congress, notably the Space Technology 9 initiative which would have investigated 
solar sails. In 2009, thanks to the conclusions of the Augustine Commission [14] and the crash of 
the economy in the fall of 2008, the Constellation Program (CxP) [15] was canceled: 

“Will we leave the close proximity of low-Earth orbit, where astronauts have circled 
since 1972, and explore the solar system, charting a path for the eventual expansion 
of human civilization into space? If so, how will we ensure that our exploration 
delivers the greatest benefit to the nation?” 

This Space Shuttle dominated period (see Figure 2) also saw the cancellation of the HL-20 [16] 
(which still lives on as Sierra Nevada Corporation’s Dream Chaser), the Lockheed Martin X-33 
[17], and NASA’s X-38 Crew Return Vehicle [18]. In 2012, NASA terminated its participation 
in ExoMars [19] “due to budgetary cuts in order to pay for the cost overruns of the James Webb 
Space Telescope”. ExoMars uses robotic craft, but could have identified areas to avoid during 
human Mars exploration. 
 
A spacecraft which cannot land anywhere but Earth is not a spacecraft, it is an Earthcraft.   
The Orion capsule [20] is effectively a 3-D enlargement of the Apollo Command module (see 
Figure 3). It has the same limitations, namely, without other attachments, it cannot land 
anywhere other than Earth – a thick atmosphere for the parachutes to deploy, a sea, and a 
friendly navy to fish you out.  Unlike Orion, either a SpaceX Falcon [21] booster (see Figure 4) 
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or a Crewed Dragon Capsule [22] (see Figure 5) would survive a landing on Earth, Moon, or 
Mars. This ties into the NASA/Boeing tendency to use military resources to keep civilian use of 
space at a minimum. When you have people in space, you risk them not agreeing with you about 
how things should be done in space. When you have people on the Moon, you risk them not 
agreeing with you about how things should be done on the Moon. When you have people on 
Mars, you risk them not agreeing with you about how things should be done on Mars. That’s 
reason number 1 why NASA no longer designs human rated spacecraft to land on places not 
called Earth – they just aren’t planning to go. 
 
Changing the guards at LEO Prison (ISS) does not let humanity out of the prison.   
This ties into the previous theme, in that if you siphon all the human deep space budget (which 
could have gotten us to Mars several times over since 1972) into LEO missions, you appear to be 
doing human exploration of space without ever doing human exploration of space. The only 
saving grace of the ISS has been Commercial Crew [23], which has led to a true commercial 
capability to access space (see Figure 6). But with the ISS as the only place to go, the number of 
trips is artificially limited. Mankind seeks to expand, to explore, and to live on more than one 
world. ISS is the opposite of that, so despite all of the firsts, multinational collaboration, and 
great science, it has become a prison keeping humanity Earthbound. 
 
A rocket that only flies once costs ten times as much as one that flies ten times.   
SpaceX [24] is now providing discounts for re-used boosters. The NASA space program (other 
than through Commercial Crew) has never re-used boosters (except solid rocket motors). It is 
like building a Rolls-Royce Phantom [25] in New York to travel to Washington D.C., and then 
building another one to travel back to New York instead of just buying a tank of gas. 
Accordingly, Boeing’s SLS [26] costs many times as much as any SpaceX alternative, and 
eventually the taxpayers will wake up (see Figure 7). 
 
A space program without a space industry is like a fish riding a bicycle.   
Ever since Gloria Steinem said “A woman needs a man like a fish needs a bicycle” back in the 
1960s, it has succinctly captured the illusion that one thing requires another. Here we use the 
reverse, showing how illogical it is for there to be such a thing as a space program without a 
space industry. We have such a space industry today, entirely Earth based, and dominated by 
three companies. If there were factories on the Moon, would it be cheaper to make space based 
products there? If things could be built and grown on the Moon, would they be cheaper in space 
than products from Earth? What about Mars? Would it be cheaper to grow lettuce on Mars than 
to ship it from Earth? Why is it that no space program (other than the Japanese) designs space 
hotels [27] (see Figure 8) or farms [28] (see Figure 9) on the Moon? Today’s commercial reality 
is more advanced than NASA’s research in many areas important to a true space industry. 
Commercial Crew is a gift we dare not waste unless we wish to become a second class 
participant in the space economy. 
 
A space program for three companies will always be more narrow than a space program 
which enables a thousand.  
Commercial Crew broke the barrier to space, every bit as much as SpaceShip One [29] did. 
Access to LEO is not access to space, but it does help get to space. Getting 70% out of the 
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gravity well isn’t enough to get you to the Moon or Mars, but it is a prerequisite. True stations in 
geosynchronous orbit, lunar synchronous orbit, Lagrange points, and areosynchronous orbit will 
be the hubs of commerce in this century. Whose law will guide them? Who will protect them? 
Who will serve them? Who will they serve? Once you can get to space beyond LEO (NASA’s 
beautiful acronym BLEO must be mentioned here), a new type of civilization will develop, 
which may either be much more beautiful or harsher than anything we have ever encountered 
before. 
 
A space program for one country is like a jet airline for one family. 
The U.S. space program was very haughty, until the end of the Shuttle era, when we no longer 
had assured access to LEO. Russia at one point invited U.S. astronauts to get to the International 
Space Station by trampoline [30], due to a disagreement over Russian rocket engines used to this 
day by Boeing for national security launches. This fact keeps Ronald Reagan spinning at a high 
enough RPM to scare people who visit his grave. We cannot say that only a single family can go 
to space, or we might very soon find out that family is Chinese, Indian, French, or Russian and 
not American. Hundreds of millions of dollars have gone to support Russia for trips to the ISS 
while they are supposed to be “sanctioned” for taking the territory of another country as their 
own, attacking another undercover to start a civil war, and interfering in elections worldwide. 
One could also argue that the lifeline to Russia’s space program provided by the ISS launches is 
actually hurting Russia’s space program as well. The Soyuz rocket used in these launches is 
essentially the same launcher that got Sputnik into space. One Soyuz modification, Soyuz-U (for 
“unified”) literally did not change between 1973 and 2016. The Russian space program, once 
revolutionary, has been reduced to the status of a low-orbit space ferry provider, completely 
dependent on NASA for funding, caught between the political whims of two governments – US 
and Russian, then deprived of any incentive to innovate.  
 
 
A space program without a destination is like a yacht without a port.   
The U.S. space program isn’t going anywhere, and hasn’t for over four decades. There is no 
destination. We made a tree house, and we can play in it all we want, maybe even get a better 
view, but claiming that the treehouse is equivalent to a trip to Paris is just fraud. We can build all 
the boats we want, but unless we put them in the water and sail to another port, they aren’t 
yachts, just very expensive, very elaborate dinghies. Pick a port, pick a yacht, take the journey. It 
is time to put away our childhood things and do the work to rebuild our civilization on a new 
scale, on a new canvas. 
 
The Moon will always be closer to Earth than Mars is.   
It has never been about the Moon or Mars. It has always been the Moon AND Mars. The Moon 
is the closest little island in our universe. Venus is the next closest little island, but it is way too 
harsh for early exploration. Mars is the next closest little island, basically a hundred times further 
away than the Moon, often eight hundred times further away. Both the Moon and Mars are harsh 
in their own ways, but are we seriously going to pass up the resources, the technical evolution, 
and the much shalower gravity well, which the Moon will provide? Then with those techniques 
under our belt and a little bit of preparation, doesn’t Mars seem inevitable? Will it cost more to 
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ship things from the Earth to Mars than from the Moon? Why then, wouldn’t we build bases 
there, manufacture there, grow there? 
 
Going to space is not the purpose of going to space.  
Science and exploration only go so far. If the purpose is to go visit each planet in our solar 
system (and a notable dwarf planet), we’ve already been there, done that. If the purpose is 
preparation for colonization, that’s another thing entirely. Our solar system has vast resources. 
One asteroid, 2000- BM19 [31] has been estimated to have a value of 18.5 trillion dollars. There 
are at least hundreds, if not thousands, of asteroids of similar value, but that pales in comparison 
with the real estate value of Mars. With more land area than Earth, but at downtown Tokyo 
prices, realtors should be the first to line up to colonize Mars. Lest we forget the Moon, all that 
bright white aluminum siding and dark iron-titanium is just begging to be turned into spacecraft, 
trucks, and lawn chairs. In short, if we are going to go there, we are going to do something 
productive there. Yes, there will be scientists there, in droves. Can you imagine what having 
JWST, Hubble, GAIA, Kepler, Chandra, etc, at EVERY planet would do to our discoveries 
about the universe? How many geologists will we need just to exploit Mars properly? How many 
pilots, flight attendants, technicians, booking agents, baggage handlers will be needed? What 
about staff for stations, bases, law enforcement? The answer to what purpose calls us to go to 
space is that it is the future of humanity, it is how we survive. 
 
Doing something valuable in space is the purpose of going to space.  
Some think that value comes from what is already there, extracting resources, mining, metals, 
oxygen, platinum. Some think that value comes from what you can create, bases, smelters, 
advanced manufacturing, algae ponds, solar power plants, spacecraft, trucks, lawn chairs. Some 
think that giving people lives of meaning and value, of contribution and beauty is what is 
important. Some people think doing something novel, not being bored is enough. Some people 
think there is more money in space than has ever been in existence on Earth. Some people think 
that if humanity stays on Earth, it is doomed – and in a historically short perspective. They are all 
correct. 
 
Fat rockets make things worse, not better. 
The Tsiolkovsky rocket equation [32] provides an exponential tax on heavier rockets (see Figure 
10). NASA has recycled the thirty year old engines from the Space Shuttle into the SLS, the only 
re-usability in the rocket. Six Falcon 9s ship more payload to space for 2/3 the cost. Bigger, 
beefier rockets don’t get you the results you want, they just waste resources, especially if they 
are one off experimental projects instead of multiple use proven veterans. Regardless of how 
they get there, heavier items will cost more to get there, so the future indeed belongs to the 
fittest. Only the past belongs to big fat rockets. 
 
There will be no trees below Canada by 2100 (2050 with unchecked emissions) unless 
carbon poisoning is corrected, worldwide.   
One of the existential threats to mankind is mankind itself. Recent news has indicated that while 
the global carbon poisoning problem is bad, it is getting worse, even without efforts to make it 
very much worse. It may already be worse than we know [33]. We can, of course, make it even 
worse. Methane hydrate bubbles are already popping in Siberia [34]. The last time that 
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happened, an Ice Age ended, and the bubbles are still leaking [35] (see Figure 11). Of course, we 
can always start popping the bubbles ourselves [36]. Since methane is 25 times or more effective 
than CO2 as a greenhouse gas, we could go from a little too hot to the New Venus in a summer if 
we continue to do nothing (or actively make it worse). Slower warming and a gradual decline of 
global living standards are much more likely, but that is beside the point: humanity can choose to 
lose, choose to kill itself, or choose to do something about it, like being able to set the global 
thermostat to a comfortable enough position.  
 
The same technologies which make space habitable help correct carbon poisoning.  
In our work on habitats, we wanted to distribute the life support functions so that a stray meteor 
that took out up to a quarter of the base would not stop the ability to breathe in the other ¾ of the 
base. That brought us to embedding bioreactors in the walls, which inhale carbon dioxide and 
exhale oxygen. That brought us to a unique membrane technology developed at Sandia National 
Laboratories and the University of New Mexico called “Memzyme”(US Patent # 9,242,210). We 
take the Sabatier reactor technology proposed by Dr. Zubrin [37] to process Mars atmosphere 
into methane fuel, combine it with the well known Fischer-Tropsch Gas-to-Liquid process, and 
end up with a process that can convert coal fired power plant exhaust gases into carbon neutral 
liquid fuels (see Figure 12). This is important because about a third of the yearly contribution to 
carbon poisoning comes from these power plants, worldwide. It also allows the conversion of 
Mars atmosphere and Great Northern Ocean water ice into kerosene (RP-1) fuel for rockets. 
Win-win. 
 
Unless we correct carbon poisoning, we better have another planet lined up anyway. 
If the methane hydrate bubbles in the arctic ocean pop, in the famous words of Private Hudson in 
“Aliens”, its “Game over, man!”. Eight hundred years worth of equivalent CO2 pollution (except 
twenty five times to thirty times stronger) could rush out of the ocean all because we heated up 
the planet just a little too much. Venus is going to look like a cool summer home if we allow 
that. This principle applies over and over again for Mars colonization, whether it is Aerofarms 
style aeroponic/robotic self contained food production, or Local Roots style hydroponic food 
production, which “uses sensors, algorithms and machine learning to transform 40ft containers 
into the equivalent of three to five acres of farmland while using 97% less water” and has been 
studied by SpaceX engineers [38]. Preparing for our short term future on Earth help prepare us 
for our long term future on Mars. Would you rather die gasping in the heat, starving because you 
burned your planet to death, or live comfortably on two planets? It isn’t either/or, you only get to 
choose one outcome and better choose correctly and quickly. 
 
“Plant the Flag” missions do not build a civilization.  
Just going to Mars and back, while a noble and important goal, is not enough to provide a backup 
for human civilization. It will take decades of colonization, and the collaboration of a significant 
part of humanity to make it happen. But the simple answer to that is “Do you want to have a 
future?”, and the terms of that partnership have to require the bonds of Earth rivalries to be set 
aside. Just as the Outer Space Treaty does not allow governments on Earth to claim extra-
terrestrial territory, they may not be allowed to interfere in the operation of those off world 
colonies. This requires United Nations protection, peacekeepers, and daily involvement. The 



- 7 - 

commercialization of space must benefit all of mankind and the civilization of space must also 
be for the benefit of all mankind. You can choose to hate or choose to live. 
 
 
NASA has not left Earth orbit with people since December 1972, and still won’t by 
December 2062. 
Given that space only creates political opponents for congresspeople, and that it cannot 
appropriate any of what resources are found there, why would a congressperson want to commit 
to space? The answer is, with a few exception, he|she doesn’t. The Iraq War expended over 1.7 
trillion dollars, and over a half a trillion in financing charges, all based upon fabricated “Feith 
intelligence” - lies. If we can spend over two trillion to destabilize a country and kill a few 
hundred thousand people, based upon lies, why can’t we build a civilization for fifty to sixty 
billion a year, when the very fate of humanity may depend upon it? We can’t do it for the same 
reason we can’t ever get NASA to take us to Mars – Congress, the President, and NASA itself. 
Canceling programs to report how they saved taxpayer money will always be more important to 
some people than the fate of humanity. To make things even worse, certain political powers have 
gone on the record to claim that their goal is to prove that government does not work, and to 
dismantle it – and these powers are dangerously close to success. We cannot allow their near-
sightedness, ideological biases, and egos to be the cause of our deaths. 
 
American Space Permanent Colonization Act  
We can change that. We can make it so their names live forever in history, celebrated and 
honored (for those who side with us). We pass an act, the ASPCA (free puppy or kitten with 
signature!), which does several things. First, it establishes a fund at the United Nations, set to 
10% of Department of Defense expenditures, or 1.5% of the total federal budget (whichever is 
greater), which NASA can direct for expenditures in any country. Other countries can join after 
signing similar commitments. The old ITAR rules will be waived for ASPCA contracts, allowing 
U.S. companies to collaborate with any country. Every country which agrees to the United 
Nations principles governing the program may participate. Every single congressperson who 
votes in favor of the act or its renewal, the NASA personnel, and the Presidents/Vice 
Presidents/Premiers who sign it, get their name on a plaque made of titanium, which states their 
support of the human colonization of space. These plaques get posted at each base, each station, 
that gets built, listing those who supported ASPCA up to that date. Children are taught their 
names in school, as we remember the people who were brave enough to dare to believe that 
saving humanity was worth 1% of killing it
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FIGURES 

 

 
Figure 1: Apollo Program was canceled by President Nixon 

 
Figure 2: President Obama canceled the Shuttle and Constellation 
programs 
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Figure 4: Falcon booster ready for re-use (source: LA Times) 

 
Figure 3: Orion and Apollo capsules 
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Figure 5: Dragon2 Crew capsule 



- 11 - 

 

 
Figure 6: NASA's Commercial Crew Program 
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Figure 7: The Space Launch System 
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Figure 8: Japanese Space hotel, Japanese and Chinese hotel rooms 

Figure 9: Japanese Farm, AeroFarm, Local Roots container farm 
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Figure 10: Tsiolkovsky rocket equation tax on fat rockets 
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Figure 11: Massive craters still leak methane from 12,000 years ago 

 
Figure 12: CO2 to RP-1/diesel/gasoline carbon neutral fuel system 
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