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Introduction

We are seeking to produce an enlightening feature documentary on the future of man. This project will present solutions to our present earthly problems; Climate Change, the Energy Crisis, Overpopulation and Economic Stagnation… by Opening the New Frontier in Space…by replacing fossil fuel with Space Solar Power, Lunar Solar Power and Helium 3 fusion fuel, by creating a new economy in new worlds… by creating a Moon Colony, Space Mining, Martian Exploration and habitation of the solar system and beyond.


It is a positive, exciting, upbeat assertion of the future of humanity, inspiring and thought provoking to audiences worldwide. …all supported by established scientific fact.
· The creators are professionals with a proven track record who have worked together at WCVB, Boston Broadcasters, Inc, “The Best TV Station in America”… (NY Times). Their sordid past includes Emmy awards, successful feature films, documentaries and documentary series. They have a long-term involvement in the subject matter. 
· An international celebrity will host to capitalize on “Star Power” .
· State of the art animation will present heretofore unimagined lunar architecture, moon bases, Helium mining and the microwaving of solar power back to Earth.
Considerations:

·  A modest budget will provide low risk investment compared to fictional films. 

· Corporate image and product placement are opportunities for major corporations.

· Cooperation from government space organizations world-wide is anticipated.

·  Production of an IMAX 3D version; with little additional cost is possible.

·  A follow up documentary television series is envisioned.
The financial success of comparable feature documentaries:

Title



Budget



Gross Income

Roger and Me


$   140,000


$  6,4000,000

Bowling for Columbine
$4,300,000


$  21,000,000

Super Size Me


$     65,000


$  29,000,000

Fahrenheit 911

$6,000,000


$119,000,000

An Inconvenient Truth
$6,000,000


$  49,000,000

Sicko



$9,000,000


$  29,000,000

                           The Next Frontier

Colonizing the Moon in Ten Easy Steps

"For humanity to survive, it must move into space...

                                                                             ... Stephen Hawking

There are six billion people on earth. By 2050 it is projected there will be ten billion. No one knows what the carrying capacity of the planet is. There is evidence that we are exceeding it now. Humanity is like a virus infecting the surface of the planet, using up all the food and resources, filling the available space and throwing off toxins that will poison itself and the host planet. We are heading toward a catastrophic collapse.


Yet, of the six billion on the planet, four billion are living in abject poverty. More than two billion go hungry. The economic system is based on and demands continual growth, but there is nowhere left to grow into. On earth.


In the rich countries, consumers have all the material things they can use and more. The few super wealthy who run rich nations and corporations have more money than they could ever spend. Among the poor, there is no money, no resources, no infrastructure to lift them out of poverty. In a closed system, which is our planet, the only thing left is the fight over limited resources. 


As the poor and disenfranchised turn to fundamental extremes and the rich react with imperial wars to protect their lifestyles, it is either climate change or weapons of mass destruction that may finally limit mankind's growth by eliminating billions and leaving great swaths of the planet uninhabitable for eons. In the past half century there have been a number of very near misses...nuclear Armageddon’s avoided by luck and within seconds of catastrophe.


With the pent up anger of humans pressed to close together, the future is uncertain. Humanity balances on a knife-edge. Whether we will destroy ourselves or move to a positive next stage of human destiny is in our own hands. It is an intelligence test for the human race.


For salvation, one has to look in the historical direction of heaven. Above us are all the natural resources of the universe. There is a new, high frontier. Our first explorers have been there and planted a flag. Now it is high time to open that frontier. 


There is a new space race, a moon race, a race to the high ground, the new frontier, the high frontier.  The winner will have the key to unlimited energy and a new enterprise zone of unlimited wealth. The race itself, will change the circumstance of mankind, freeing humanity from the closed system of our home planet, with it's limited resources, overpopulation and ancient conflicts over disputed lands.


The nation or nations that prevail will have the ability to change the balance of power on earth. Abundant, clean energy alone has the ability, according to one study, to raise the yearly average income of everyone on the planet from an average of $400 to $13,000. A new frontier enriches everyone, gives everyone hope and opportunity. It is the greatest escape valve for the pressures confronting us.


This new race has many entrants: Russia, The U.S., China, India, Europe and Japan as well as minor participants. Some will co-operate, some may go it alone. The opening of the New, High Frontier may mirror the opening of the American Frontier, with hazards and hardships but great resources, land, wealth and just as importantly, a new political paradigm... What will that be?


The race is over establishing a colony to harvest helium3 for fusion fuel and lunar solar power, to be beamed back to earth. This clean, safe, renewable energy will replace all fossil fuel, mitigating climate change and creating great new wealth on the home planet and in space.


The race is on...largely under the radar. And, America may be lagging behind.


What is at stake, how will we create an outpost, then a working colony? Who are the leaders? What are the stages of colonization? What political and economic structure will be developed? What will be the relationship of the new colonists to earth? How will we get emigrants off the planet? Where will we go from there?


We have the technology. It's not rocket science anymore. In the next hour or so we will find out how we will do it.


President Kennedy called it "The New Frontier". Professor Gerald O'Neill called it the High Frontier.  It is the Next Frontier, the Near Frontier and the best hope for mankind. The meek shall inherit the earth, the rest...is ours.

The High Frontier

Colonizing the Moon in 10 Easy Steps

Treatment 

"To Survive, Mankind Must Move Off Earth."









...Stephen Hawking


A third world village. A family. The women are barefoot, carrying big jugs of water from a distant stream. The father tills the fields with a hoe; the small son gathers sticks and dung for cooking fires and for heating. They eat a sparse meal of millet. When the sun goes down, the hut is dark, only a candle to illuminate the ancient text...

Of the six and a half billion people on the planet, four billion go to sleep hungry; two billion are not on any electric grid. 


Middle class Americans. A mansion leaking energy, an enormous SUV, private jets, electric garage doors, electric toothbrushes, electric shoe polishers, brightly lit cities, neon, water fountains, palaces of energy...

The US, with 3 percent of the world’s population, consumes 25 percent of the world’s energy and causes 25 percent of the world’s pollution. 


North Korea. A modern village has reverted to pre-industrial status. There are no lights, factories are dark, and trains don't run. There are no cars on the streets. Tractors sit idle in the fields. 

When the cold war ended, so did the Russian energy supplied to North Korea. What happens when a society suddenly experiences the end of energy?

We are in the horns of a dilemma: We must cut back on fossil fuel to save the earth and ourselves. We cannot. We need more energy, not less. A lot more. Ending fossil fuel to save the planet will destroy the economy of nations, limit growth, prevent third-world countries from developing, and create suffering on a mass scale...as will the continuation of the burning of fossil fuel...

The world faces an Energy Crisis. Dr. Martin Hoffert of NYU and Daniel Nocera of MIT lay out an alarming vision of future energy demands. In 2002 the whole world “burned energy at a rate of 13.3 Terawatts. By 2050 there will be nearly 10 billion people on the planet. If 9 billion people adopt the current standard of living for a US resident… the world would need an astronomical 102 Terawatts of energy in 2050. Even if everyone in the world adopts Equatorial Guinea’s current living standards, we will still need 30.4 Terawatts by 2050.”

Neither conservation nor wind, nuclear, hydro, or biomass energy sources are going to be able, even when taken together, to fill the demand for energy that any reasonable standard of living will require. China and India alone will need more energy than is produced today by the entire planet.  There are no technological means, capable of coming on line, on earth, that can produce the energy we will require.

The Gaia Hypothesis states that the Earth is alive.... that our planet functions as a single organism that maintains conditions necessary for its survival; a balance of physical, chemical, geological, and biological processes.  Gaia is a complex entity involving the Earth's biosphere, atmosphere, oceans, and soil that constitute a feedback or cybernetic system, which seeks a homeostasis, the maintenance of optimal conditions for life.

But there is a great threat to that balance of life. Us. Like a virus that overpopulates, uses up all the food, fills all the space and throws off deadly toxins, humanity has swarmed earth. No one knows what the real carrying capacity of the earth is. At present, we have exploited most food sources and still the majority of humans go hungry. The oceans are being stripped of edible fish, the land polluted by agribusiness, the seas by fish farms, the soil depleted by mono-crops...In the third world, natural resources are being stripped to provide land for habitation, forests are burned for fuel and to make room for crops and beef cattle. Even in the richest countries, human habitation is taking farmland. The search for bio-fuels to replace fossil fuels will accelerate this.

World economics are based on growth. But the earth is a closed system with finite resources and those resources are already stressed. The only thing with steady growth is the human population, especially in those third-world countries that can least afford it.  The short fall of energy will constrain economic growth. Energy is wealth; with it you can do just about anything. Without it...nothing...



We Have Two Choices: 




1. Fight each other for diminishing resources.




2. Open a new frontier.

Past Frontiers / Rushes

The American Frontier – 1883


A wagon train heading west. Settlers in Conestoga Wagons pull up at a mighty river. Purple mountains of the Western Frontier in the background. The Scout lopes his pony ahead, pulls up and leaps off. He looks upriver to a mighty falls. He looks downstream... a sign, Red Chinese Characters - Translated into English. 
"Chinese Frontier. No Trespassing". The scout is dumbfounded. Across the river, under the thin canopy of trees... a Chinese Pagoda, men, women and children...who turn and look curiously at the stranger.

The Pacific Ocean - 1471


Animation: A magnificent Chinese Junk...only bigger than anything you've ever seen...with 4 giant masts, nearly 400 feet long... Pull out to see dozens of them, then hundreds... 

In ancient China great expeditions established a vast web of trading links half a century before Europeans  'discovered' the Indian Ocean. The Chinese explored America. California might have been settled, the eastern and western frontiers may have met at the Mississippi or even further east. The Pilgrims may never have landed at all. Without colonies and their wealth, without populations exported to become new markets and trading partners, Europe may have slipped into decline. America might have been settled by tyrannical dynasties instead of free men. With the wealth of new lands, Asia, not Europe might have dominated our world. But China withdrew. It burned its ships and left them rotting in the mud.

The New Frontier - 1962


In 1962 President Kennedy announced a race to the moon. Unknown to the world, the entire Russian space initiative was under the direction of one man...Korolev, whose identity and very existence was a top state secret. The Russians sent a dog, then a man, a woman, then men into space. They send missions to the planets, to the moon. America rushed to catch up. In seven years, for 26 billion dollars we landed 12 men for a total of 48 days on the lunar surface. And then we left. We destroyed the Saturn 5's and left them rusting on the lawn. 

By 1972, President John Kennedy had been assassinated. The Great Russian space leader Korolev had died. We had run the race. We had won it. We abandoned the Moon and took up Vietnam. To a great extent, we abandoned space exploration to fight a Cold War, now a World war over energy...turned hot.

Two Frontiers - the parallels...


Frontier Scouts, trappers, riverboats, covered wagons, cattle drives, railroads, homesteads (Stock Footage:)

What happens on a frontier? It's a Melting Pot with a Pressure Relief Valve. Frontiers are filled with wild and woolly characters, with adventurers, builders, visionaries, explorers, entrepreneurs. What happens when you have an open frontier?  It energizes everyone, creates new markets, new technologies. A clean slate where the old cultures and economic structures cannot hold.


English docks 1700's - Merchant ships unload masses of goods. (Stock Footage) 


England prevailed and grew. Portugal didn't and ossified. 


A man on a stump 1830's - Horace Greeley (Stock Footage) 

"We have a new frontier, new lands, new riches, just lying their waiting to be picked up. New business, a new land where you can build. You better get in there and mark your territory, file your claim." "Go West, Young Man!"

The American Frontier - Frederick Turner 

The New world was one of relative religious freedom, representative government, citizenship, new technologies, new markets, trade and wealth...  In 1880 the American Frontier closed. For a hundred years there have been no new lands to conquer. The 20th Century was one of technical progress but endless battles over what land there was.

The Gold Rush - California 1949 


The Gold Rush, the rise of San Francisco (Stock footage) 

Hot commodities, beaver, furs, gold, created vast wealth for countries, for kings, for people, for businesses. Lust for land, wealth and opportunity creates an infrastructure, an economic system.

The Land Rush 


Oklahoma – 1889 (Stock footage) 

Colonization attracts your tired, your huddled, and your poor. Most developed nations cannot absorb a fraction of those who would emigrate, to escape oppression, to better themselves...to eat. Wide-open spaces attract the adventurous, the persecuted, and the dispossessed.

The Surface of the Moon is as big as North and South America, combined. It is an Emply Quarter. We could colonize and unlike earthly colonization’s there is no one to displace. It is filled with Rilles and Lava tubes, some a mile wide, hundreds of miles long, unknown numbers, unknown levels down into the interior of the moon. The perfect place for a shirtsleeve environment of Underground Cities, Underground Malls.

The Technology Rush

New technologies are developed for the frontier: barbed wire, the paddle wheel boat, the telegraph, The long rifle, the six gun, the Gatling gun, the observation balloon, and the transcontinental railroad. 

Southern California, 


WWII Aerospace manufacturing (Stock footage) 

The Growth of Aerospace in World War II created jobs, wealth, transformed the cities, the state and the nation. It propelled America from a backward looking isolationist society to the economic leader of the world. Today, with aerospace reaching the world’s finite limits, those industries are struggling. Supporting a new space initiative will recharge the region’s economy. But moon colonization will require an economic boom for the entire world.

The Wealth Rush

The first explorers found commodities valuable enough to make long-range trade possible; gold, furs, timber, food, and cotton.  On the New Frontier they found Solar Power, Helium3, rocket fuel, precious metals, knowledge, communications, land…a stepping-stone to Mars, the solar system and beyond. 


So there are some of the reasons why…Now, how do we do it?

Lunar Solar & Helium3 Fusion Power

The Solar Rush - Present

Disruptive Technology can change the economic balance of the world. Solar power in orbit or on the Lunar Surface Panels can beam power down to earth.  Built from in-situ moon resources, the silicon, iron, glass and other metals found on the lunar surface is formed into fixed solar panels in order to microwave energy to earth...on time, on target… It reduces the need for physical energy distribution channels on earth. Solar power can be beamed directly to power grids anywhere. There is no longer a need for polluting supertankers. (Professor David Criswell)

Fusion Power 

Apollo astronauts discovered Heium3 in 1972. It contains ten times the energy contained in all the oil, coal, and natural gases on the earth. Fusion, as opposed to Fission, does not require dangerous heavy elements such as plutonium. It does not create toxic waste. Fusion uses Deuterium, heavy water, derived from seawater and Helium 3. Unfortunately, there is very little He3 on earth. It lies abundant on the lunar surface.

The Crises

THE MOON PROJECT

A new international project to work toward a positive future for humanity.

 

Crises

The last great projects, The Manhattan Project and the Marshall Plan, were initiated under the threat of war. In three years for 30 billion dollars we created the Atomic Bomb and the Nuclear Fission Industry, while the Marshall Plan offered a positive means to rebuild war-torn economies. Today we are under the threat of Climate Change, a world war of humans against the planet; a threat greater than we have ever known.

1. Climate Crisis



Carrying Capacity of Earth, Limits to Growth in a Closed System... 

There are six billion earthlings in the year 2007. There will be 10 billion by 2050. Books such as “The Population Bomb” and “The Report of the Club of 'Rome” warn of the grave consequences of over population on the environment and the threat of global population growth extending beyond the carrying capacity of the Earth as well as the inability to limit human population growth without a high standard of living…Global warming brings a consensus on limiting fossil fuel consumption and the production of greenhouse gases. 




a.
Unnatural Disasters

Fires, floods, droughts, heat waves, hurricanes, blizzards...The climate reacts to trauma with severe weather; an increase in the number and severity of storms and floods, and desertification…

b.
Chinese Pollution

Popular protests emerge in Communist China because of environmental pollution. 

c.
Food Shortages

Increasing costs of fossil fuels, leads to diminished petroleum based agriculture; droughts and floods take their toll.




d.
Population Displacement

Hurricanes, floods, rising waters displace populations, leading to economic losses, wars...




e.
Increasing Threat to Critical Environmental Resources. 

Depletion of ocean fisheries, pollution of oceans, loss of habitat and species…




f.
Water

Increased competition for fresh water and the loss of water quality due to contamination…




g.
Tipping Effect

Climate change causes the loss of glaciers. The loss of albedo or reflectivity is a feedback loop that may cause a tipping effect, a sudden irreversible change in the climate.



2.
The Energy Crisis

By 2050 we will need three times the present primary power and it will have to be three times as clean. There is no earthly technology capable of providing that power. Some technologies proposed to solve the problem have problems of their own.




a.
No More Nukes

The Chernobyl Nuclear power plant accident rocks the former Soviet Union with an environmental disaster and arouses the European Community…American and Japanese disasters create awareness of the danger of nuclear fission power.

b.
Oil Wars

Radicalization and international conflicts make international cooperation difficult for long-term alliances.  Increasingly expensive and disruptive energy wars polarize the nations competing for petroleum resources, deepen cultural conflicts and threaten the stability of energy supplies, stable prices, and established economic relationships.




Solutions 
a.
A Consensus of Potential Solutions

...To the problems is gradually developed by scientists studying the potential use of space based resources and that this approach may be the only one feasible for the Earth's population.

b.
New Energy Sources

The requirement for energy sources that will enable the global economic growth to satisfy both political, ideological, and economic demands for higher standards of living throughout the world is inconsistent with environmental limitations and the carrying capacity of our planet.

1a.
Space Solar Power – Glaser, Mankins






2a.
Lunar Solar Power - Criswell

3a.
Helium 3 Production from lunar regolith for Fusion fuel. - Schmitt, Kulcinski, Bussard

c.
A New Frontier






Creates wealth and opportunity.

Colonizing the Moon in 10 Easy Steps

1    Creating a Lunar Authority

2    Cislunar Space Technologies and Commercialization

3    Moon Base Alpha- Research

4    Moon Base Bravo- Government/Industry Base

5    Moon Base Charlie- Tourism

6    Lunar Transportation Grid

7    Lavatube Habitat

8    Lunar Economy

9    Earth “Terraformed”

10    Mars Port and Further...

Colonizing the Moon in 10 Easy Steps

A “Manhattan Project” to win the war for earth: a “Marshall Plan” to rebuild the health of earth.

*****

1.
Creating a Lunar Authority

The Lunar Authority is created to coordinate space initiatives for all people and all nations, and all corporations, societies, and world citizens can join. Technology is commonly held. (No ITAR) The goal is to research, coordinate, proselytize, promote and eventually govern Lunar Colonization. 

A Global Space Exploration Agreement is signed by most of the major industrial nations including Canada, China, France, ESA, Germany, India, Italy, Japan, Kazakhstan, Russia,



A.
Create "Future Carbon Credits"

 As a mechanism to provide early capital return for space based corporations and technologies. Get nations to accept, trade in FCCs. 



B.
Virtual Pollution Tax on Fossil Fuels

Create taxes based on cost to mitigate damage to climate. Educate the public on real costs of pollution. (Current U.N estimate of costs of climate change is 64+ billion a year, growing at 10%.)

 Estimate future costs of climate change by 2050 based on Gore's projections, divide by Fossil BTU's used per annum. Estimate citizens’s pollution tax based on their carbon usage. Call for them to invest that much in Lunar Solar Power, He3, Space Solar Power companies.2.




C.
Legal Protection of Property Rights

United Nations rewrites the Space Treaty to include property rights. Corporations are given tax incentives. Ownership laws to exploit lunar resources give them the security to take risks. Settlers and businesses must own real property and facilities and hold legally enforceable claims of private ownership. Current treaties prohibit national claims of sovereignty over bodies in space.  A legal regime will be established where claims based on beneficial occupancy and development will be recognized. It will incorporate the usual protections for individuals, businesses, and the natural environment, while also insuring fair competition for property. These protections include prevention of monopolistic ownership of resources as well as sensible zoning.  It will create economic incentives for human expansion into space, access to space for all, and protection of settlers' rights and space resources.

 

D.
Land Grants and Other Economic Incentives

...Will be provided to encourage private investment. Claims of off-Earth land, recognized on the basis of beneficial occupancy and development, will be broadened to include tracts large enough to make feasible subdivision and resale. This will increase the potential for private investment in affordable space transportation and facilities and make settlement economically profitable. 

2.
Cislunar Space Technologies and Commercialization 



Launch Cost Reduction is a major goal.  

The emergence of a Launch Market with efficient vehicles and turnaround times will lower the cost of access to space.

The private sector needs adequate market size and technology enabling efficient vehicles with turnaround time of one day or less.   Launch systems need to get down to $1,000 per pound to enable human return to the Moon and humans to Mars. Costs for reusable systems are expected to reach below $100 a pound to enable large-scale settlement. Achieving such low values will require a large volume of traffic demand, very rapid turnaround and vehicle life exceeding 1,000 trips to orbit.

No mechanism for cost reduction is as effective as free market competition, given an adequate market. NASA will purchase launch services from the commercial sector, including human trips to orbit. Space Tourism will provide incentives to reduce launch costs and make reusable launch vehicles more reliable. Tourism is critical in creating the market for space settlement. Space tourism will begin with suborbital flights, enabling passengers to briefly view Earth from space and earn astronaut wings. The next step will be orbit-capable vehicles carrying passengers to orbital trips lasting one to two days in microgravity.

 Investors and corporations are planning the construction of hotels, resorts and casinos in orbit. Buzz Aldrin's Orbital Lunar Hotel, Space X, X-Cor, Virgin Galactica, Space Adventures, Space Elevator, X Prizes, Space Based Manufacturing, SpaceHab at ISS.



A.
Commercial Space

A new era of commercial access to low earth orbit begins with the success of the Space X Falcon Rocket and Dragon capsule and of the Kistler Rocketplane rocket and cargo container.  Suborbital services provided by Rocketplane Kistler, Space X, Virgin Galactic, and Blue Origins begin.

The Russian manned, 6 person “Klipper” vehicle heralds a new era of Russian manned space flight. A manned loop of the Moon mission is carried out as a “space tourist venture.

China demonstrates a first time launch of two vehicles with rendezvous and docking capabilities and a first time space walk by its taigonauts.  China successfully tests a heavy lift launcher. China launches a lunar lander. China orbits a small lunar lab module as the first element of a Chinese space station.



B.
Satellite Imaging

In the environmental realm the increased efforts to monitor and describe, then predict changes will also be significant in planning public policy responses and intervening in problems before they become crises. The ability to limit mass migrations and provide disaster interventions in response to floods, droughts, rising seas and changes in agriculture systems are all tied to both improved Earth observation and systems modeling, and communications capabilities that facilitate human responses and best practices. 



C.
Space Tourism - Edge of Space





With Space Adventures, Virgin Galactica, Benson Space





European Venture



D.
Space Ports





Do they have dual use for Scramjet Airlines? 





New Mexico, Oklahoma. New Guinea, Russia, California





(Mt. Tanganyika)



E.
Geo Platforms (Multiple Satellites, repair, refueling, manufacturing)

Improved communications capacities from expanded Geo platforms can reach every village around the globe and facilitate affordable communications for separated family members. It can enable commerce; improve health via education, prevention, and tele-medicine intervention. It can improve financial options and performance. It can expand cultural choices, and public services.

Increasing the access to education can rapidly change the ability to master more complex skills and therefore leverage space investments with both public and private benefits. 

A commercial Comsat organization commits itself to construct a GEO platform to provide high power cell phone services to the North American Market with the agreement of the US, Canadian, and Mexican governments.

A European Geo Platform is approved followed by a China/Japan Geo Platform, an Indian/South East Asia Geo Platform, a Mercosur Platform, and an African Geo Platform.



F.
Moon Science Missions

 NASA's Lunar Prospector mission detected the presence of hydrogen in the regolith in the vicinity of the moon's poles. It is widely assumed that this means water is present, but it is not assured; the hydrogen may be in some other form. If it is water, the nature and extent of water deposits will bear on their utility for propellant production and support of human habitation.  The extent of the resource will affect planning for its use. If deposits are very large, using them for rocket propellant may be practical; if they are modest, it may be preferable to conserve them for life support uses.

Robots will determine if water ice is present in adequate quantity. Many nations already have lunar missions in development or in progress...




1a
Europe






Smart 1




2a
India






Selene 




3a
China






Chang' E




4a
USA






The Lunar Reconnaissance Orbiter Mission 




5a
Russia




6a
Japan






LUNAR-A



H.
Future Missions




Moon Imaging Media




Video Imaging, advertisement-supported or subscription model.




Teleoperation of Cameras, private pay per view control, over the I



nternet. Naming of craters, land features (for profit) (market 




demographic - Lunar Government - Nevada)



I.
Commercial Exploitation of ISS

Stem Cell production and other medical and pharma. (Spacehab)




Pure crystals, CPU's 



J.
Orbiting Hotel

Bigelow Inc. launches the first commercial orbital habitation facility to commercial clients including Kistler, Virgin Galactic, Space X, and corporate clients for the purposes of space tourism and the qualification of flight hardware. Bigelow offers a low cost space faring range of services to nations wanting a cost effective way to enable activities of ISS workers, tourists and researchers.



K.
Fuel Depot - Gasteroid (Boeing)

Refueling stations in L1, LEO adds multiplier effect to space missions, satellites.



L.
Demo Mission - Space Solar Power

A Solar Power Satellite Demonstration Platform is approved for GEO orbit. This inaugurates the beginning of commercialization space power industrialization with a small-scale demo of solar panels directing microwave power to earth.



M. 
Analogues




1.
South Pole




2.
Undersea




3.
Arctic Station



N.
Teleoperation




Online Game - Teleoperation of building lunar base




Training Facility (ies) 



O.
Robotics

Robotic teleperated from earth will form a large part of the endeavor.  Robotic Challenges, NASA - Los Angeles/Las Vegas Robotic Race, and online Games train our kids to be teleoperators. 

 

P.
MEO Structures

Development of Manufactured in Lunar Earth Orbit habitats and structures, lowered to surface on tethers. (Hoyt, Thangavelu)

3 Moon Base Alpha- Research

...is established at Schackleton Crater/ Malapert Mountain, the Lunar South Pole.

A.
 To study human habitation

To conduct lunar investigations and for exploring the entire surface.  This facility will be very similar to a small space station on the Moon. In fact, space station modules can be used with little modification. Location of the facility near one of the lunar poles will offer a relatively benign thermal environment and access to lunar water and other volatiles constant communication with earth and near constant solar power.

The 7th human mission to the lunar surface includes Chinese, US, Japanese, European, Russian, and Indian efforts to establish a lunar outpost at Shackleton Crater at the Lunar South pole.  

Robotic missions will be one-way, with modular landers, reconfigured as surface structures. The only things that physically return to Earth are people and eventually Helium 3 and moon-manufactured goods. 



B.    Establish - Self-Sufficiency

People will leave Earth with the technology and tools needed to settle, survive, and prosper. Adequate human productivity and diversity of production and service capabilities with a small population on an undeveloped planetary surface will enable the colony to not become dependent on resupply for critical resources. Self-sufficiency requires the development of advanced manufacturing, servicing, maintenance, and repair technologies with an underlying structure of advanced automation and robotics. It must produce daily needs in energy, clothing, daily-living amenities, and shelter.  We have analogues in Biosphere, the South Pole, Greenhouse, the ESA - Mars Sim and, of all things, Nuclear Submarines.





1.
Power






Constant power is needed. 






a.
Nuclear Fission - (from earth) A Temporary 






power source






b.
Nuclear Fusion - Establish surface mining and 





gasification plant from regolith. 






c.
Solar - Production of Solar panels from regolith, 





establish circumferential panel ring around South 





Pole. Create solar ovens to boil regolith into O2, 





He3, and noble gasses.





2.
Oxygen







Production of LOX from regolith





3.
Water







Ice from crater shadows.





4.
Food







Greenhouse recylables.





5.
Communications

Com towers for exploration, for beamed laser power to robotic rovers, miners.





6. 
Structures







Production of Moon glass, moon steel, basalt 






structures.





7.
Expansion

 





New structures from in-situ resources






8.
Mapping of natural resources

Creation of resource database and master plan for harvesting.






9.
Transportation







Establish South Pole maglev railroad, cable car 





network.






10.
Mining







Establish dragline mining of Shackleton Crater

 4.
Moon Base Bravo- Government/Industry Base

The research facility will evolve into an industry base to produce (LOX) oxygen for satellite station keeping, cislunar transport, helium3 fusion fuel, Lunar Solar Power, precious metals such as platinum, low-gravity well manufacturing for large cislunar structures, hazardous bio experiments, and low gravity and pure vacuum manufacturing.


A.
Base for Robotics

Lunar outposts are transformed into large-scale bases and a growing infrastructure of space industrialization occurs.  Many demonstration projects occur to develop the means to utilize in situ resources to produce silicon, basic engineering metals, and large volumes of hydrogen.  Surface regolith, and frozen volatiles are mined.


B.
Expand LOX production to commercial scale

Provide cheaper fuel to Gasteroids for Cislunar transport, satellite station keeping.


C.
He3 for fusion power - Export to Earth 

Replaces Fossil Fuel, nuclear shuttle load is worth $50 Billion and can power the U.S. for a year. (Schmitt, Kulcinski, Bussard)


D. 
Lunar Solar Power - Microwave to Earth

Changes Earth Economy - Eliminates Fossil Fuel Consumption. Cheap, clean renewable energy on time, on target, anywhere in the world raises the average world income from $400 a year to $13,000. Energy is wealth.


E.
Platinum and other precious metals. 




. Needed for computers, catalysts, are rare on earth...Wingo


F.
Microgravity fabrication





 5.
Moon Base Charlie- Tourism

Settlement will grow with the Moon Base Alpha/Bravo as the commercial center. Tourists will enjoy various low-grav and extreme sports such as flying, ballistic travel and exploration. Construction of hotels, resorts and casinos in orbit around the Moon will iterate as surface and subsurface lava tube resorts.  The first long-term residents may support hospitality businesses. Bases will likely operate for 10 to 20 years, reaching higher and higher levels of self-sufficiency, until enough confidence is gained to expand the true settlement process. 



A.
Moon Hotel





Tourism supports build-out of infrastructure.



B.
Extreme Sports





New space activities create demand for lunar travel.



C.
Moon Cruises

 6.
Lunar Transportation Grid



Highway 1 from South Pole to North Pole through Tranquility. 






A.
Sintering of roads





Develop rapid surface communication for mining of natural 



resources.



B..
High speed maglevs

Lack of atmosphere/ weather and super-cold make maglevs extremely fast and economical.



C.
Ballistic freight carriers





Lack of atmosphere/weather makes ballistic flight accurate.



D.
Moon Elevator from Sinus Medii





Elevator increases landings, reduces costs. 



E.
Bases - Central Highlands / Farside





Series of maglev and sintered highway interconnected bases.




a.
Central Earth-Facing Bases in Tranquility 






Highlands...connect mining, manufacturing, 






science and habitation.




b.
Far side bases ...for Very Large Array Radio Telescopes to protect 



Earth scan for Hazardous Asteroids, valuable comets 




and asteroids.

7.
Lavatube Habitat  



Large scale habitats are established in lavatubes…



A.
Comet Capture

A comet is redirected to cislunar space, carbon and ice are shot to the moon to provide for increasing population.

B.
Space Elevator

Economical means to lift large numbers of people and great amounts of goods to orbit.



C. 
Fleet of Moonships from Earth Orbit to Lunar Orbit



D.
Moon Elevator for transport from Lunar Orbit to surface

8.
 Lunar Economy 

...is established, with rockets, outposts, bases and colonies near natural resources and subsurface habitat locations. Lunans will capture and redirect a comet to provide abundant water, oxygen and carbon for expansion into large scale habitation. 



A.
Commercial Solar Power Satellite

Using lunar materials, space solar power to terra begins. Construction capabilities are ramped up so that one satellite a year is produced and geometric growth is foreseen to meet the urgent energy demands of the Earth as Criswell's lunar power system is developed. Power is microwaved directly to earth from large arrays on the lunar rim.

9.
Earth “Terraformed”

Space based power supplies enables the elimination of fossil fuel. Large scale “terra forming” operations with the desalinization of sea water to compensate for the damaging inertia of global warming effects on global agriculture and the large migrations needed are undertaken to recapture large desert areas for human settlement.

A. 
Global Long Boom

A global long boom begins with the geometric growth of the global economy, the stabilization of global population, the rise of the standards of living and the ability to engineer planetary ecologies by the massive production and transport of desalinated sea water.

The development of low temperature super conductors and fusion occurs further, increasing the supply of clean fusion power to both Earth and the opening up of human voyaging to the inner solar system.

B.
Immigration

Immigration of Earth's “huddled masses,” seeking new opportunities, begins…

10.
Mars Port and Further...

The first human mission to Mars occurs, a large scale mission involving a demonstration of the use of a large rotating structure as a mobile transportation base. A crew of 50 is prepared to place this structure in permanent orbit above Mars.  Facilities include multiple surface landers, a complete planetary geo laboratory and logistic supply to rapidly establish and support a surface Mars base.



A.
Mars Port is established





 …solar ships are launched with colonists…Onward…



B.
Lunar Spaceship Production

A major industry will be the construction in the low gravity well of spaceships and space habitats for the exploration and colonization of the next step on the human trek...Mars... and beyond. Staging ground for Hohman Orbiter to Mars - Built from lunar resources in subsurface factories and in lunar orbit.



C.
O'Neill Space Colony

Massive colonies are built in Cislunar Space. Some may serve as colonial space ships…



D.
To the Asteroids





Mining operations, based on the moon, turn into small asteroidal 



colonies



E.
To the Stars.

THE HIGH FRONTIER

Colonizing the Moon in 10 Easy Steps



     

 A Feature Documentary

1. 
Executive Summary

Moon Colony, Inc. will produce a feature length documentary on opening the New Frontier by Colonizing the Moon.  Development of the title is in progress. The Producers and General Partners seek to fund a production budget by offering 49% of the equity in the company to investors. Upon funding, the production will be completed in 12 to 18 months, with revenue to commence on licensing to a theatrical distributor, licensing to broadcast, cable and syndication, DVD sales and rentals and Video On Demand via the Internet.

 Developed Titles 

“Gaia Selene – Saving the Earth by Colonizing the Moon”



“Saving Earth – Energy From the High Frontier” (Foreign Title)



“GaiaSelene.com / MoonColony.TV” website

2. 
Objectives

A.
To  produce a feature documentary; “Colonizing the Moon in (n) Easy Steps”.

B.
To distribute the title theatrically, on DVD and Video On Demand (VOD)

C.
To license broadcast rights to network, cable or syndicated television

D.
To create and retain ownership of the title and the related Web Realm.

E.
To create a developmental knowledge base for the production of subsequent series.

3. 
Mission

Moon Colony is a start-up pan-media development and production company which will develop multiple iterations of the title in Theatrical, Broadcast and Internet environments.

Funding, of production will be achieved through investment,  sponsorship  and pre-sales. Revenues include theatrical, broadcast and cable licensing, DVD, VOD,  advertising,  product placement, publishing and ancillaries. 

Moon Colony will seek to involve the Internet audience as interactive participants in the creation, development and production of the Internet realm..

4. 
Revenue Streams


A.     
Theatrical Release

North American and World-Wide Sales through Producer's Representative and Film Distribution Companies

B.
Broadcast, Cable, Syndication  North American and World-Wide Sales through Producer's Representative and Film Distribution Companies.

C.
DVD Sales

DVD’s are the fastest adopted entertainment technology in history. 

E.         DVD rentals

DVD’s are rentable over the Internet and through Netflix and Blockbuster. 


F.          VOD (Video on Demand)

...through non-exclusive deals with online distributors.

G.         Banner Ads: 

Double-Click, Google or Yahoo.


H.         Embedded Ads/hyperlinks: 

Within the story and within this world of the future, corporate logos will be evident. Each logo will be a live click-over hyperlink to that sponsor's homepage. Logos may be evident on vehicles, on common objects, on buildings or as display logos and corporate signatures. As in product placement these logos may be sold in a block, may be in sponsored.


I.           Web rights:

Will be retained in perpetuity by the production, although symbiotic relationships will be sought with other web streamers for shared revenues.


J.           Product Placement:

Anything within the scenes may be click-over objects sending the viewer to a homepage retail link. For example, the fashions the characters wear may be clicked upon and bought from the Gap, Nike,  or other apparel retailers.


K.         Ancillaries:

Science Fiction/Fact attracts hard-core fans who may be expected to buy books, T-shirts, action characters, etc. The hard core space fans include approximately 10,000,000 in the US alone who commonly travel to space launches and other space related events.

5.   
Keys to Success



A.
Creation of unique content.

B.
Staking a claim to a conceptual arena, creating and developing a high quality film and internet realm.

C.
Hyperconnection of titles, audience, players, clients, advertisers, distributors, exhibitors through a WebSite.

D.
Subcontracting production  and distribution from service providers.

E.
Bringing proven film and television professionals into concert with web artists to create a unique online experience; a new virtual world.

6. 
Company Summary

Moon Colony is presently a wholly owned subsidiary of Videscapes Ltd, a film and television loan-out corporation established in 1981 for the writing and development of film, television and interactive. Past clients include Paramount, Warner Brothers, HBO, Columbia Studios, Walt Disney Television Animation, Spectrum Holobyte - Microprose, ABC Productions, CBS, NBC, Fox, Pearson International Television, History Channel, MGM TV, Universal, Zoetrope, Simpson/Bruckheimer and others.

Moon Colony, Inc. will be incorporated to produce the pan-media title. It will form alliances with top film and TV producers, web designers and artists in each field. It will live on the net. It needs no physical presence. It requires no hardware other than computers and Net access. Overhead will consist of salaries, licensing agreements, royalties, access time/memory storage and the cost of money. 

7. 
Company Ownership

Moon Colony. Inc. will be  a California corporation. Charles Proser, founder, is the majority owner. 

8. 
Startup Summary

Estimated start up costs are estimated at  $1,000,000 (in kind) which has been used to develop the initial Moon Colony titles and webpage. Approximately $25,000 has been used to produce Gaia Selene.     Component Budgets - See Budget  

9. 
Company Services

Moon Colony will create and produce the title and co-venture interactive experiences for online and commercial broadcast.

10. 
Company Locations and Facilities

Headquarters are located at MoonColony.tv. URL on the Internet. Physical headquarters are located at 2394 Astral Drive, Los Angeles, CA 90046.  Production offices will be added as needed on a project-by-project basis.

11. 
Services

Moon Colony provides the audience with entertainment education and interaction. 

12. 
Service Description

There is a primary customer need for Intertainment integrated with Education. Moon Colony will provide trans-platform impetus by attracting them with one title iteration and connecting them to others through the WebSite. 

13. 
Competitive Comparison

The production will compete with other theatrical and documentary films. “Colonizing the Moon” will target the audience that responded to “An Inconvenient Truth” and other forward looking works. Colonizing the Moon could be thought of as “A Convenient Truth”, since it builds on audience acceptance of the former, but takes the argument further. Along with “Gaia Selene”, it proposes real world solutions to many of the problems we face, and an exciting adventure in getting to that positive future for mankind. 

14. 
Sales Literature

A Unique Media Campaign will be built based on existing research and materials, including the documentary “Gaia Selene” and the website and video channel, Moon Colony. TV, DVD's and other media will be available through Celestial Mechanics. 

15. 
Sourcing

Moon Colony develops titles on paper, on computer discs, and by producing video treatments and websites. Costs are incurred in optioning, writing, development, budgeting, generating video and Interactive prototypes, and in designing, creating and maintaining a website.

16. 
Technology

Moon Colony products are protected by Copyright laws. Source code is protected by patents. State-of-the-art production and distribution technology is leased or subcontracted on a case-by-case basis. Technology costs are incurred in leasing or buying computers, software, cameras, non-linear editors, and in connect time. Although Moon Colony will copyright and otherwise trade-protect its products, in the early stages, at least, it will not seek to develop new, patentable software. That is too expensive and risky. Moon Colony will, rather, seek to license the best state of the art software, slightly behind the "bleeding edge" of technical innovation. The underlying architecture and source code of the site may be protected by copyright and trade mark. The content will be protected by copyright.

17. 
Future Services

Possible Prequels, Sequels, other iterations.

18. 
Market Analysis Summary

The market for "Intertainment" is essentially unlimited and growing exponentially as more titles and more delivery methods are created, and more interactors are connected to the web. In this, content is king. 

The market for a WebSite is currently in excess of one billion people with as yet unknown revenues. This is a very young market with potential exponential growth.

A. 
Market Segmentation

The intertainment market is segmented by delivery system,  title interest and quality.

The market for Theatrical and Television programming is general. Penetration is nearly 100 % of the world Marketplace. The market penetration of Cable is 60 % of the US households. There is, therefore, great potential for growth. 

Internet entertainment is a business in the process of being created. In the immortal words of William Goldman describing film production, "nobody knows nothing." Competitors are also start-up companies with various and diverse business models. Unlike broadcast and cable distribution there is no direct competition since the internet provides open access for all producers to reach the entire audience twenty-four hours a day, seven days a week, and no network, cable provider or distribution channel can restrict or prevent access.

The Internet customer is the elite, technically proficient, advanced-thinking, highly motivated intellectual professional with high discretionary income. The customer is preponderantly highly disposed to exploring new modes of communication, entertainment and play. Their buying patterns indicate that they will be interested in both connect time and direct sales of product. Their physical locations and times of connect availability are totally irrelevant... unlike any other media.

Education is important for the same reason, and we expect to engage youth in the Space Exploration process through direct Website access, either via their school or home computers.

19. 
Industry Analysis

The information and entertainment industry is growing exponentially and is expected to be the number one world- wide industry in the future. 

The United States is the primary exporter of entertainment, information and information technology, enjoying a historical advantage in film and television production and distribution, interactive production, and computer technology as well as internet creation and development, music production, publishing and On-line and satellite access. 

87.5 percent of all film revenue world-wide is garnered by US titles. (Variety)

Network television revenue with the advent of multichannel environments, remains a very profitable business. The multichannel environment means that a viable title cannot be shut out of the marketplace by a few distributors.

The Internet and WebSites are growing exponentially and are expected to be the primary distribution and sales channel in the future.

Entertainment is a stable market. In bad times the consumer wants as much or more entertainment to take his mind off his problems.  The  sector will gain as more of its products and services are available instantaneously, direct to the home office site. 

DVD’s are  the distribution standard, either by direct sales or rental, either on line or through Blockbuster, Netflix, WalMart and other distributors..

A.
Industry Participants

Although delivery systems are initially controlled by large corporations, the Internet makes possible direct narrow-casting; the promotion and sales. Small companies and artistic individuals are depended upon by the larger corporations for content. This cannot change despite all attempts to create art by committee. Moon Colony will make appropriate strategic alliances with companies of all sizes for distribution as required by the individual title, but will control and command access through ownership and control of the Website. 

B. 
Distribution Patterns

Distribution of films and television is largely, if not exclusively controlled by large players. Twelve distributors account for 96% of global business. Films from Hollywood accounted for 99% of domestic box office and 87.5 of all international. Domestic box office for 1995 was 4.16 billion, up 2%. But International Box office rose 16.5% to 4.99 billion. Thirty two films grossed more than $100 million. One hundred films grossed more than 29 million. 

Distribution of DVDs  is to a lessening extent controlled by the same large players. However, it is possible to direct sell such titles through the Website. Direct Sales eliminates the 55% cut that retailers take and the thirty or forty percent taken by the distributor/publisher. It is now highly profitable to directly distribute feature films or television on DVD and VOD.

Advertising and sales through the Internet is an emerging concept which we will aggressively pursue. WebSite connect, click-button choice and e-commerce is a triad of immense power which is expected, in the future, to surpass other forms of retail marketing. 

C. 
Competition and Buying Patterns

Content is the key. Nobody knows anything, but if a title does strike a chord with the public, the company must have the iterations to other media already developed, produced and available. The key for building on success is immediate availability in all media. 

D. 
Main Competitors

There are competitors with science fiction titles in broadcast, and there are other documentary television shows, but there are and can be no direct competitors due to the unique title.  

20. 
Market Analysis - Potential Markets 

Theatrical, DVD Sales, DVD Rentals, VOD,  Broadcast Television, Cable. 

21. 
Strategy and Implementation Summary

We aim to serve the widest general market, skewing to youth.  We will have the same access to distribution channels as other producers. We will have the power of The Space Agencies and promotion via television and the press to influence sales. In addition, through the synergy of promotion available on the Internet, we will be able to market the product more aggressively and intuitively, directing our attention to market segments which reveal themselves to analysis through Internet connections.

A.
Marketing Strategy

A substantial budget line item is for publicity and promotion and for Film Festival appearances.  This is aimed at acquiring a distributor. 

The distribution partner will commonly fund advertising. In addition,  we will, from the first, create a viral, internet promotion campaign. A great part of the start-up costs will be directed to promotion as that, along with quality, is a key to success.

B. 
Target Markets and Market Segments

We will focus on mass audience demographics in theatrical and broadcast iterations and seek to bring those captures to the WebSite. In broadcast, customers respond to well promoted offerings in the short run, and quality in the long run. Promotion via Internet offers insurance against substandard promotion in other media and is cost effective. Customer interest in theatrical and broadcast will lead to Internet access and further  revenues.

B.
Pricing Strategy

Broadcast licenses are determined by the quality and promotion of the titles. We will use the Internet to enhance both by creating a web realm that is exciting and attractive. 

C.
DVD Pricing

DVD titles average @ $20.45 per title in the Space arena.

Hollywood feature film titles costing $100 million are priced at average of $20.45. Independent documentaries costing $100 thousand to produce are priced at an average of $20.05. There is no co-relation between production costs and retail pricing. (Source: Amazon.com)


22.
Promotion Strategy

Moon Colony will be promoted by strategic alliances with distributors, by using the services of an viral marketer and by direct approaches to broadcast and net media. The concept of inviting  net audience participation in the creation  of this realm is expected to be a key promotional device.

Film and television titles are promoted by distributor partners through normal channels of television and newspaper ads, electronic press kits; etc. In addition, the WebSite will promote to the one billion (plus) people on the net, 24 hours a day, world-wide.

End titles on the film and TV iterations will direct fans to the WebSite. Fan and Trade journals and WebSite addresses on broadcast will also direct connectors. Hyper-connections to other related WebSites will be sought.

23. 
Distribution Strategy

Film and TV iterations will be distributed as is commonly done by film and television distributors world-wide. Licensing deals will be sought with major networks and cable operators, world-wide. 

Emerging technologies of DVD and direct streaming downloads now makes direct one-on-one distribution not only possible, but in that it cuts out distribution fees, highly preferable. A customer who wants any title can access that title immediately and directly, either by connecting to the Website and streaming or downloading, or by direct sales of CD or DVD. Direct Pay per View (VOD) triggered by Website is also available. 

24. 
Marketing Programs

Marketing programs will be as is common in the film and TV industries and, in part, may be handled by the film and TV co-venturers and distributors.. But in addition to common Theatrical Distribution Promotion, Moon Colony will be marketed aggressively on the net which is the most cost-effective media by several orders of magnitude.  In addition, relationships with internet media contacts will be extensively exploited in order to generate publicity and promotion.

Marketing via the Internet Website will be constant. Website producers will be adding and modifying Website content as directed interactively by the pattern of hits or site visitation. The goal is to attract, entertain and sell software titles, and as in broadcast media, sell the interest generated as hits to advertisers.

Promotion and publicity, via Discovery Channel/ HighTech and Science shows will be achieved through Electronic Press Kits posted to the Website and through on-air and on-line interviews. 

25.     Sales Strategy

Distribution will be sought through producer’s representatives, and by using film festivals for promotion. TV sales are handled by the distribution departments of the co-venturing partners, by agency representation and by direct contact. 

Direct DVD Sales may be coordinated with the distributor   and physically will be handled by service providers and fulfillment houses. The Project will be placed either directly or through a distribution company on Amazon.com, Blockbuster, WalMart, Netflix, and other distributors and retailers.

26.
Sales Forecast

The model for this production is “An Inconvenient Truth”. With a reported production cost of $6 million and distribution expense of $12 million, it has garnered a theatrical box office of $49 million to date. Broadcast and DVD sales are each generally thought to be three times the revenue of Theatrical due to lesser promotion / distribution costs.

Due to the content, high interest is expected in the space enthusiast and ecologically concerned demographics. The US space enthusiast demographics are approximately 10 million “space tourists” plus members of affinity groups. The ecologically concerned citizen demographics are considerably larger.  The growing concern over global warming, climate change, the energy crisis and the future will attract others. 

27. 
Sales Programs

Sales efforts start with the establishment of a Website. Theatrical and Broadcast Sales efforts will include marketing at  Sundance, Mifed, Cannes, AFM, Berlin, Toronto, New York and other film festivals. 

28. 
Strategic Alliances

We will seek alliances with theatrical, network  and cable distributors. In the educational realm, our main strategic alliance is with the Space Agencies and Space related corporations.   Broadcast  will vector (customers) to our WebSite which we will control and from which we will derive perpetual fees. 

Most of these distributors in film and television are powerful companies incorporating studios, television arms, publishing, cable, etc, it is highly unlikely they will fail. Even should a failure occur, the titles, having library value, will be absorbed by other corporations.

These companies will provide promotion and distribution strategies to maximize profit, but, to be sure, our control of the WebSite will insure that our titles are promoted actively, constantly, and to our best advantage. 

29. 
Service and Support

We do not service any product and have no costs for such. We will maintain the Website and helplines. 

30. 
Milestones

Funding/ Underwriting - Present



WebSite development - February 1999 - Present



Completion of Production – September 2008 



Release – October 2008 (depending on distribution requirements)

31.
Management Summary

Celestial Mechanics



Charles Proser, CEO/Executive Producer



Rachel Singer - Vice President

Production Staff - See Resumes

32. 
Organizational Structure 

Moon Colony is organized into three main functional areas: Sales and marketing, product development, and finance and administration. Actual production falls under the finance and administration area.

33. 
Management Team

Moon Colony will be produced by Celestial Mechanics, a consortium of media professionals.

34. 
Management Team Gaps

This is an emerging and dynamic area. No team presently compiled could cover all necessary bases. Therefore, outside consultants will be hired on a project-by-project basis. Celestial Mechanics, a group of professionals in various media is one source for this expertise. A key consultant will be an Interactive Intellectual property lawyer.

35. 
Personnel Plan

The business is creating and developing titles. The essential employees are involved in intellectual development and commonly are engaged as independent contractors on a work-for-hire basis.  A minimum office support group may be hired for the run of production or as needed.  

36. 
Other Management Considerations

Key team members will be drawn from media professionals. 

37. 
Financial Plan

Celestial Mechanics is currently seeking investment, underwriting and sponsorship for Moon Colony. The business will be in deficit  until the production  is completed and theatrical, broadcast and DVD/VOD revenues are received. Completion will be in 12-18 months from funding.

38.    Important Assumptions

We assume the fate of the world, the planet and our future is of interest to a broad spectrum of the population. We assume rapid growth in communications, steady growth in entertainment,  DVD direct sales and rentals and the Internet. We assume rapid technological change, new distribution avenues, opportunities for new titles and new iterations of old titles. Each time a new or enhanced delivery device comes out, the customer is motivated to buy new titles to play on that platform, or new iterations of favorite titles. This is a field where sequels are the norm, not the exception. Each technological advance creates new interest and markets.

39. 
Key Financial Indicators

Theatrical Distribution commonly calls for an upfront fee for acquisition of the title plus a percentage of revenue. Broadcast and Cable distribution is commonly on a licensing fee basis.

DVD and VOD key financial indicators will be directly and instantaneously ascertained via hits on the Website. By the number of hits, the length of visit, and the pattern of hits...and the eventual ratio of sales, we will be able to accurately predict revenue. Internet financial indicators will be instantaneously available 24 hours a day.

Why this documentary will be a success…

This documentary will be a financial success because the film portrays realistic solutions and offers hope for our future, something not seen in any previous documentary. It is a positive, exciting and upbeat assertion of the future of humanity. 

A celebrity of international stature will host the documentary. Capitalizing on “star power” will aid promotion, raise visibility, and garner mass media attention.

High quality visuals and state of the art animation will present the audience with heretofore unseen and unimagined lunar architecture, moon bases, and visual representations of mining of Helium 3 and micro waving solar power back to Earth. The documentary will feature state of the art animation (CGI) and  original music by film composer Ramon Balcazar.  

The talent and filmmakers involved have a proven track record that includes Emmy awards, successful feature films, documentaries and documentary series. The creators are professionals with long-term involvement in the subject matter.

The financial success of comparable feature documentaries is clear as noted in the table below:

Title



Budget



Gross Income

Roger and Me


$   140,000


$  6,4000,000

Bowling for Columbine
$4,300,000


$ 21,000,000

Super Size Me


$     65,000


$ 29,000,000

Fahrenheit 911

$6,000,000


$119,000,000

An Inconvenient Truth
$6,000,000


$ 49,000,000

Sicko



$9,000,000


$ 29,000,000

The box office success of current feature documentaries offers investors reduced risk since documentary budgets are smaller than fictional films and potential returns proportionally larger. Our budget is $4.6 M (US) which includes host talent fee, animation, production expense, and, very importantly, money for publicity, promotion and entry fees & expenses for the many film festivals; i.e., Sundance, Cannes,  & Toronto. We will also submit to the Academy. 

Overview

The Moon, mysterious, romantic, our companion in the sky. The ancients called it the Goddess Selene.  It lights the night, controls the tides and may hold the secret to life on earth.  We walked on it forty years ago. Now it is time to go back. 

There is a new space race, a moon race, a race to the high ground, the new frontier, the high frontier. The winner will have the key to unlimited energy and a new enterprise zone of unlimited wealth. The race itself will change mankind, freeing humanity from the closed system of our home planet, with its limited resources, overpopulation and ancient conflicts over disputed lands.

The nation or nations that prevail will have the ability to change the balance of power on earth. Abundant, clean energy alone has the ability, according to one study, to raise the yearly average income of everyone on the planet from an average of $400 to $13,000. A new frontier enriches everyone, gives everyone hope and opportunity. It is the greatest escape valve for the pressures confronting all of us…as people, as nations.

This new race has many entrants: Russia, USA, China, India, Europe and Japan as well as other participants. Some will co-operate, some may go it alone. The opening of the New, High Frontier may mirror the opening of the American Frontier, with hazards and hardships but great resources, land, wealth and just as importantly, a new political paradigm…What will that be?

The race is over establishing a colony to harvest Helium 3 for fusion fuel and lunar solar power, to be beamed back to earth. This clean, safe, renewable energy will replace all fossil fuel, mitigating climate change and creating great new wealth on the home planet and in space.

The race is on…nearly unnoticed.

What is at stake? How will we create an outpost, a space elevator, then a working colony? Who are the leaders? What are the stages of colonization? What political and economic structure will be developed? What will be the relationship of the new colonists to earth? How will we get emigrants off the planet? Where will we go from there?

We have the technology. It’s not rocket science anymore. In this new documentary “The High Frontier: Colonizing the Moon”  we will find out how we will do it.

President Kennedy called it “The New Frontier”. Professor Gerald O’Neill called it the High Frontier. It is the Next Frontier, the Near Frontier and the best hope for mankind. The meek shall inherit the earth, the rest…is ours.

Additional information is available on the website http://gaiaselene.com.  We appreciate your time and look forward to your thoughts.

Sponsors and Participants

The Moon Society

The National Space Society

The Space Frontier Society

The California Space Authority

International Lunar Experimental Working Group

European Space Agency

Mars Direct

The Mars Society

Col. Buzz Aldrin, Astronaut, Moonwalker

Col. John Young, Astronaut, Moonwalker

Dr. Harrison Schmitt - Astronaut, Moonwalker, Author: Return to the Moon

Dr. Rusty Schweiker, Astronaut - President - 614B Society

Dr. Alan Binder.....Principal Investigator - Lunar Prospector

Dr. Martin Hoffert - Author: New York University

Dr. Daniel Lashof - Natural Resources Defense Council

Dr. David Lockbaum - Union of Concerned Scientists

Dr. Klaus Fuchs - Institute for Advanced Studies - Princeton University

Dr. Gerald Kulcinski - Director - Nuclear Fusion Lab, University of Wisconsin

Dr. David Criswell.....Lunar and Planetary Institute - University of Houston

Dr. Bradley Edwards - Institute for Scientific Research - Space Elevator

Dr. David Schrunk -  Author; "The Moon, its Resources, Colonization

Dr. Paul Spudis - The Presidential Commission on Space - Johns Hopkins U.

Dr. Mark Solter - Professor - University of Willigong - Astrominer

Peter Kokh - President - The Moon Society

Dr. John Lewis - Author; "Mining the Sky...University of Arizona

Dr. Patrick Collins - SpaceFuture.com - Space Tourism

Arthur C. Clarke - Author

Dr. Gerald Foing - Director - European Space Agency

Dr. Madhu Thangavelu - Professor-Astro Construction -University of Southern California
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Writer, Producer, Director, Cinematographer For Television, Film And Interactive.


Webpages:



MoonColony.TV * GaiaSelene.Com  * Spacecommand.Org

Writer/Producer/Director 


Gaia Selene – Saving the Earth by Colonizing the Moon  


Feature Documentary.

Creator, Writer, Producer, Director. Supervising Producer 


Sworn To Secrecy (Secrets Of War)

 
Documentary Series - History Channel and Pearson Television Int’l. (Fremantle) 


Writer

Top Gun - Paramount, Simpson/Bruckheimer; 

Innerspace,  Warner Brothers, Guber/Peters Prods, Steven Spielberg, Exec. Producer

Iceman - Universal Studios, Norman Jewison Productions.  

Pensacola: Wings Of Gold  - Eyemark – CBS 

Big Trouble in In Little China II - Galaxy Way Prods, Fox TV 

Eagle Squadron - Disney Animation 

Way Out West - HBO Productions 

Botman - Silver Pictures/Columbia  

Biosphere - Universal,  

Mars Run - Home Box Office, 

Postage Due  -  CBS Productions, 

Micronauts - CBS Television, 

Raid On Libya,  - ABC Circle Films, 

Mobile Suit Gundam  - Bandai Corp, Tokyo

Zodiac - Atlantic Releasing.

Interface - Original Screenplay, Zoetrope-Paramount, Francis Coppola, Producer

 'One Of The Ten Best Screenplays Never Made' - American Film Magazine.

Top Gun - Fire At Will   (Interactive)

Spectrum Holobyte (Microprose)

Moonchild Sings 

Living Books/Broderbund (Interactive CD/Book) Random House.

Spec Screenplays:



         Danger, Close – Female Top Gun over Baghdad



         Prince Of Destruction (Life Of Gilles Villeneuve)

A Yank In King Artie's Court

Aquarium - Inside Russian Military Intelligence

1972-8

Producer, Director, Cameraman,  D. P.    

Specials, Documentaries, Docu-Dramas, Series, 

Promotion, Daily News Operations, News Specials 

And Public Affairs Projects

Boston Broadcasters Inc. - WCVB-TV, Boston (ABC)


                     'Possibly The Best TV Station In America' - NYTimes

Awards:

1978

         New England Emmy - Best Informational Show:

'We Open In Boston' - Hour Documentary 

On Theatre In Boston - Writer, Producer, Director.

1977



         New England Emmy - Best Documentary

'Dying To Grow Up' - Hour Syndicated Medical

 Documentary - Director, Co-Producer,

 Co-Cinematographer

New England Emmy - Individual Achievement 

Cinematography

United Press International - Best Documentary 

'Dying To Grow Up'

New England Emmy - Best Documentary Series:

 'Calendar' -Cinematographer



         New England Emmy - Best Target Audience Series:



         'The Boston Legacy' - Cinematographer

Boston Press Photographer's Award

Director/Camera 1st Place - Feature


                     Boston Press Photographer's Award 


                     Director/Camera - 1st Place - Documentary

Boston Art Director's Hatch Awards (2)

News Promos - Director, Producer, Cinematographer.

1975
  
         Peabody Award - Station Excellence

1974

         Ohio State Special Jury Award - Cinematography

Other Specials:         The Frightening Feeling You're Going To Die

Docu-Drama On Heart Attacks 

National Emmy Nomination 


                     Forever Gershwin - Ohio State Award

No Fish Tomorrow' - Ohio State Award; U.P.I Award.

 
Cozmics - Children's Science Specials -

Atlanta Film Festival Award, Gabriel Award.


                     It's My Body, It's My Life - Doc. On Cancer


                     Babies Are For Fathers Too - Childcare

Jack Lemmon At The Hasty Pudding - Profile

Series:



         The Boston Legacy - Ethnic History Of Boston


                     Sound Off - Public Access


                     Third World - Minorities


                     Looking Ahead - Elderly


                     Aqui - Latin


                     New England Moments - One Minute Films 

·          News Cameraman - WCVB Boston- ABC


1971


The Film School At The Orson Welles Cinema Cambridge, Mass. - Co-Founder, Co-Director 


The Production Company, Cambridge, Mass.  Producer, Cameraman - Goethe Institute; Vietnam Veterans Against The War; N.E.T., American Dream Machine, 51st State.

Education:

1993

         American Film Institute - Interactive Media Lab - 



         Interactive Design/ Non-Linear Editing\

          Computer Previsualization And Design

1968

         Boston University     School of Public Communication    

         B.S.Film, Television. 

Jean -Philippe Boucicaut

Editor
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                     617.283.8089 

San Jose, CA 95126




                                                       Jeanpb@comcast.net

summary 

Emmy Award-winning editor, proficient with AVID and Final Cut Pro, with over twenty years experience in film and television. Fluent in French, Spanish, Creole.

production credits

Out of Place, Editor








2005

A feature-length documentary about renowned photographer Abelardo Morrell.

Directed by Allie Hummenuk

Citizen King, Editor








2004

Special Screening, Sundance Film Festival 2004

Special Mention, Locarno Film Festival, 2004

Winner Audience Award, Full Frame Documentary Film Festival, 2004

Special Screening, Big Apple Film Festival, 2004

Best Feature Documentary, Big Sky Documentary Film Festival, 2005

A documentary about the last five years of Martin Luther King’s life. 

Roja Production for American Experience; Producer – Orlando Bagwell

Blunt, Producer/Editor








2003

Full-length feature film

Five teenagers adapt to changes in their Williamsburg, Brooklyn neighborhood.

Written and Directed by Jimmy Smallhorne

Matters of Race

Episode Three “We’re Still Here”, Co-Producer/Editor
                                   2003
          

Henry Hampton Award for Excellence in Documentary Filmmaking, 2004

How race affects today’s Native Americans and Pacific Islanders.

Roja Production for PBS; Producer – Sindi Gordon 

Matters of Race









2002

Episode One “The Divide”, Editor 

First Prize, Houston Film Festival, 2003

An exploration of the complexity of race in a small rural town in North Carolina.

Roja Production for PBS; Producer – John Valadez

This Far by Faith, Editor

Episode Five “Inheritors of the Faith”


     



2002

A series about the African-American religious experience.

Blackside,Inc. for PBS; Producer – Valerie Linson

Liberia: America’s Stepchild, Producer/Editor





2001

Screened at United Nations Association Film Festival

The untold story of America’s African progeny.

Grain Coast Productions and WGBH for PBS; Producer – Nancee Oku Bright

Russian Trinity, Editor 








2001

The connection between the Kremlin, the KGB and the Bolshoi in Stalin’s Russia.

WGBH for PBS, Producer – Zvi Dor-Ner

Jubilee Singers, Sacrifice & Glory, Editor





2000

In 1871, 9 students set off from Nashville to save their school from bankruptcy.

WGBH for American Experience, Producer – Llewellyn Smith

A Taste of Passover, Editor






           2000

      A celebration of this festival of lights.

       Geovision for WGBH, Producer – Juan Mandelbaum

Africans in America, “Judgment Day”, Editor


                                   1999

Peabody Award Winner


The story of America’s journey through slavery.

WGBH for PBS; Executive Producer – Orlando Bagwell

Africans in America, “Brotherly Love”, Editor


                       
1998

Peabody Award Winner


The story of America’s journey through slavery.

WGBH for PBS; Executive Producer – Orlando Bagwell

A New World of Music, Editor






           1997

      The New England Conservatory Youth Philharmonic Orchestra travels through South America.

        Geovision for WGBH, Producer – Juan Mandelbaum

Secret Daughter, Co-Producer/Editor






1996

Emmy Award, DuPont-Columbia Gold Baton  

       The story of a biracial daughter and the mother who gave her away.

 Frontline, WGBH; Producer – June Cross 

The Gulf War, Editor








1995

A four-hour history of the First Gulf War.

Frontline, WGBH; Producer – Ben Loeterman

The Confessions of Rosa Lee, Editor






1995

The struggles of a family living in America’s underclass.

Frontline, WGBH; Producer – June Cross

Caetano in Bahia, Editor








1994

A portrait of the great Brazilian singer-songwriter Caetano Veloso.

Geovision for WGBH; Producer – Juan Mandelbaum

additional awards


dupont-columbia silver baton, cine golden eagle award, clarion award, united press international award, associated press award, golden apple award, ohio state communications award, milan film festival merit award, popoli film festival award, ceba award, columbus international film and video festival, cine latino, national film and video festival.

professional acknowledgment

       Juror, Documentary Film Competition, Sundance Film Festival 2005

       Juror, Independent Film Festival of Boston 2005

      Panelist, ITVS Open Call  2005

      Advisor, Documentary Edit and Story Lab, Sundance Institute 2005

     Advisor, Documentary Edit and Story Lab, Sundance Institute 2004

     Master Editing Class, Scribe Video Center, Philadelphia 2004

Rachel Singer

EMPLOYMENT HISTORY

2005-2006

Associate Producer

“Gaia Selene: Saving the Earth by Colonizing the Moon”

Feature length documentary

Assistant Editor, Script Consultant, Research, Graphic Design.

1992-Present

Story Analyst

Warner Brothers Pictures

Critique studio submissions; prepare extensive project notes on films in development. 

1988

Writer/Producer

“Postage Due”l One hour TV pilot

CBS Productions

Drama, Action, Comedy. 

1987

Writer/Producer

“Micronauts”

One hour TV pilot / 

CBS Productions

Sci-fi comedy. Pilot produced. 

1981-83   

Story Analyst

MGM and

United Artists Films

Feature Story Department

Critiqued submissions; did extensive project notes on films in development. 

1983-1985

MGM 

Production Executive

Met with writers, directors and talent agents; reviewed film and script submissions; brought in potential film projects and worked with writers; shepherded films in development.

1987-1992

Story Analyst

MGM, Paramount Pictures, Universal Pictures

Critiqued studio submissions; did project notes on films in development.

ORIGINAL SCREENPLAYS

RIPPING AROUND

An Amish teenager becomes the darling of New York society. 


ELKHORN

In the 1920’s, two young lovers on the lam from a gangster take refuge in a ghost town with an old cowboy who redeems himself by saving them. 

ORGANIZATIONS

I.A.T.S.E. Local 700

Editors Guild

Edward G Dadulak

Director of Photography

International Cinematographers Guild

Edward G Dadulak commenced his career in New York City at Metromedia Television, WNEW-TV in television production management.

In 1972 he migrated to Boston and WCVB-TV (ABC), Boston Broadcasters, Inc. where as Director of Film Operations he facilitated initial operation of this landmark television station. During the succeeding years at WCVB-TV, he occupied positions as Production Manager, Director, and Cinematographer for the film productions of award winning nationally syndicated documentaries, specials, dramas, and local public affairs programming.

WCVB-TV by 1981 had won accolades for its quality, quantity, and diversity of its programming…winning Peabody Awards and Emmys for nearly every category. A New York Times special story cited WCVB-TV as America’s best TV station, as did  TV Guide.

Ed , himself, was recognized by the National Academy of Arts & Sciences with Emmy awards and honors in Cinematography for Outstanding Individual Achievement for many of the same programs that brought numerous accolades to WCVB. The American Bar Assoc Silver Gavel award was given to him for a documentary on the criminal justice system.

1984 found Dadulak in Los Angeles honing his lighting & camera skills while initiating a life as a freelance Cinematographer. Since then his work includes commercials, documentaries, cable, network television, and corporate program productions. Clients  include Kathy Ireland Worldwide, Scripps, Herzog Cowen, Paramount, and Warner Bros., and a numerous list of production companies.

Also awarded was a National Daytime Emmy honor for the “Better Homes & Gardens” television series.

Currently with thirty-five years of experience in film/video production, lighting & shooting both multi and single camera, studio and field productions, he has today continued toexpand his skills to include the field of Advanced Digital Cinematography, High Definition video, cine and video series as well as digital still photography.


"Advanced Technology Paths to Global Climate Stability: 

Energy for a Greenhouse Planet."

Dr. Martin Hoffert - NYU

Ken Caldeira,L. John Perkins - Lawrence Livermore National Laboratory

Gregory Benford- University of California,

David R. Criswell - University of Houston,

Christopher Green and H. Douglas Lightfoot - McGill University,

Howard Herzog - Massachusetts Institute of Technology,

Atul K. Jain, Michael E. Schlesinger - University of Illinois at Urbana-Champaign,

Haroon Kheshgi – Exxon Mobil Research and Engineering Company,

Klaus S. Lackner and Michael E. Mauel - Columbia University,

John S. Lewis - University of Arizona,

Wallace Manheimer - Naval Research Laboratory,

John C. Mankins - NASA

Tom M.L. Wigley - National Center for Atmospheric Research.

"Stabilizing the carbon dioxide-induced climate change is an energy problem. Stabilization requires energy sources that do not emit carbon dioxide to the atmosphere.

Mid-century primary power requirements will be three times what we now derive from fossil fuels even with improvements in energy efficiency. We must triple available power while reducing carbon dioxide emission to one third.

A broad range of intensive research and development is urgently needed to allow both climate stabilization and economic development. 

Atmospheric carbon dioxide stabilization as low as 450 ppm could be needed to forestall coral reef bleaching, thermohaline, circulation shutdown, and a sea level rise of three to five feet.

Kyoto Protocol scenarios to stabilize atmospheric carbon dioxide minimize early emission controls by initially following a business-as-usual scenario that combines economic growth of 2 to 3% year with a sustained decline of 1% for year 1 in energy intensity or energy use per gross domestic product. 

Much larger cuts than those called for in the Kyoto Protocol are needed. The level at which carbon dioxide stabilizes depends on total emissions. Holding where we are today at 350 ppm, will require Herculean effort. Even holding at 550 ppm is a major challenge. 

Primary power consumption today is 12 Terawatts, of which 85% is fossil-fueled. Stabilization at 350 ppm requires emission-free power by mid-century of 30 Terawatts.

The Kyoto Protocol calls for greenhouse gas emission reductions by developed nations that are 5% below 1990 levels by 2008 to 2012. The United States withdrew from the accord for the stated reason that these cuts are an economic burden. But much greater emission reductions will be needed, and we lack the technology to make them. The developing nations are now reneging on Kyoto because they feel that if the leading nations cannot accept the economic burden, neither can they. They will be accelerating their energy use the only way they can, by burning fossil fuels. The only way to reduce emissions with equitable economic growth is to develop revolutionary changes in the technology of energy production, distribution, storage, and conversion. But Present U.S. policy emphasizes domestic oil production, not technology research.

There are no known technological options that exist today. Energy sources that can produce 100 to 300 per cent of present world power without greenhouse emissions do not exist; either operationally or as pilot plants. New technologies will require drastic technological breakthroughs.

Carbon dioxide is a combustion product vital to how civilization is powered; it cannot be regulated away. But carbon dioxide stabilization would prevent developing nations from basing their energy supply on fossil fuels. 

Primary energy sources include terrestrial solar and wind energy, solar power satellites, biomass, nuclear fission, nuclear fusion, fission-fusion hybrids, and fossil fuels from which carbon has been sequestered. 

Non-primary power technologies that could contribute to climate stabilization include efficiency improvements, hydrogen production, storage and transport, superconducting global electric grids, and geoengineering. All of these approaches currently have severe deficiencies that limit their ability to stabilize global climate.

Improving Efficiency

Primary energy in metastable chemical and nuclear bonds includes fossil fuels, fission fuels, and fusion fuels. "Renewables" are primary energy in natural fluxes; solar photons, wind, water, and heat flows. Energy conversion always involves dissipative losses. Efficiency can be improved in power generation and end-use sectors: transportation, manufacturing, electricity and indoor climate conditioning. 

Mature technologies are most efficient. Large electric generators are 98 to 99% efficient and electric motors are 90 to 97%. Rotating heat engines are limited by the second law of thermodynamics: gas and steam turbines to 35 to 50%, diesel to30 to 35% and internal combustion at 15 to 25% efficiency. Electrolyte and electrode materials and catalysts limit electrochemical fuel cells from 50 to 55% now; to 70% eventually. Fuel cells may replace heat engines but will likely run on hydrogen. A seamless transition would use H2 extracted from gasoline or methanol in reformers at 75 to 80%. Renewable energy converters include photovoltaic cells at 15 to 24%; and wind turbines at 30 to 40%; Biomass schemes are limited. Photosynthesis has a very low sunlight-to-chemical energy efficiency, limited by chlorophyll absorption bands with the most productive ecosystems at about 1 to 2% efficient; with a theoretical peak of 8%. In a given technology class, efficiency starts low, grows for decades, then levels off at some fraction of its theoretical peak 

It took 300 years to develop fuel cells from 1%-efficient steam engines. The earliest gas turbines could barely turn their compressors. The development of fusion could be similar: The best experiments are close to balancing power to ignite the plasma; power is carried off by fusion-generated neutrons, but no net power output has occurred yet. 

Fossil and nuclear fuels are much closer to their limits with steam-cycle efficiencies of 39 to 50%, including cogeneration and overall primary energy-to-electricity efficiency of 30 to 36%. Impressive reductions in waste heat have been accomplished with compact fluorescents, low emissivity windows, and cogeneration .

More efficient automotive power conversion is possible . Emissions depend on vehicle mass, driving patterns, and aerodynamic drag, as well as well-to-wheels efficiency. Power trains are 18 to 23% efficient for internal combustion, 21 to 27% for battery-electric; 35 to 40%, 30 to 35% for IC-electric hybrid and 30 to 37% for fuel cell-electric . 

Ultra fuel-efficient cars are available today but consumer demand for sport utility vehicles has driven the fuel economy of the U.S. car and light truck fleet to a 21-year low of 20 mpg on the highway. Even doubling efficiency we will be overwhelmed if China and India follow the U.S. path from bicycles and mass transit to cars. Asia already accounts for 80% of petroleum consumption growth. 

Advances in efficiency and conservation by themselves cannot solve the problem. Carbon-neutral fuels are necessary. 

Decarbonization and Sequestration

Reducing the amount of carbon emitted per unit of primary energy is called decarbonization. The long-term trend has been from coal to oil to gas, with each fuel emitting progressively less carbon dioxide per joule of heat. Continuation of the trend would lead to use of H2, a carbon-neutral fuel, but H2 does not exist in geological reservoirs. Processes requiring energy are needed for its synthesis. The energy can come from fossil fuel feedstocks. Per unit of heat generated, more carbon dioxide is produced by making H2 from fossil fuel than by burning the fossil fuel directly. Emission-free H2 manufactured by water electrolysis powered by renewable or nuclear sources is not yet cost effective.

But the decarbonization of fuels alone will not mitigate global warming. The problem is providing 30 Terawatts emission-free in 50 years. High-carbon fossil resources such as coal are most abundant, followed by oil and gas. Lower emissions requires disposing of excess carbon.

One vision of "clean" coal incorporates carbon dioxide capture and sequestration: Coal, biomass and waste materials are gasified, cleaned of sulfur and reacted with steam to form H2 and carbon dioxide. .After heat extraction, the carbon dioxide is sequestered and the H2 used for transportation or electricity generation. Decarbonization is thus linked to sequestration. Sequestration reservoirs include oceans, trees, soils, depleted natural gas and oil fields, deep saline aquifers, coal seams, and solid mineral carbonates.

Sequestration uses existing fossil fuel infrastructures, including carbon dioxide injections for enhanced recovery from existing oil and gas fields and the capture of carbon dioxide from power plant flue gases. 

The simplest air capture is forestation. Tree and soil sequestration does not require combustion product separation or more fuel, but the capacity to absorb carbon dioxide is limited. Uptake occurs during growth of organic matter.Historical data and models imply a temperate forest carbon sink today of 1 to 3 billion tons of carbon per year but some models show forests reversing from sinks to sources later this century as global warming increases soil respiration and as the trees decay.

The exchange time of carbon dioxide with trees is ~7 years. On the oceans fertilization-enhanced plankton carbon uptake can be as fast if organic detritus oxidizes near the surface. Biological sequestration approaches to longer term storage include sealing undecayed trees underground and sinking agricultural residues to the deep ocean, but this is not efficient.. 

Air capture by aqueous calcium hydroxide in shallow pools, with carbon dioxide recovery by heating, has also been proposed , but breaking the Ca-carbon dioxide bond requires substantial energy. 

Ocean injections can substantially decrease peak atmospheric carbon dioxide levels, although all cases eventually diffuse some carbon dioxide back to the atmosphere. Back-diffusion and pH impacts of ocean carbon dioxide disposal could be diminished by accelerating carbonate mineral weathering that would otherwise slowly neutralize the oceanic acidity produced by fossil fuel carbon dioxide .

A far-reaching removal scheme is reacting carbon dioxide with the mineral serpentine to sequester carbon as a solid in magnesium carbonate "bricks" by vastly accelerating silicate rock weathering reactions, which remove atmospheric carbon dioxide over geologic time scales Thus, carbon sequestration could be a valuable bridge to renewable and/or nuclear energy. However, if other emission-free power are unavailable by mid-century, enormous sequestration rates could be needed to stabilize atmospheric carbon dioxide . Substantial research investments are needed now to make this technology available in time. 

Renewables

Renewable energy technologies include biomass, solar thermal and photo-voltaic, wind, hydro-power, ocean thermal, geothermal, and tidal. With the exception of firewood and hydroelectricity (close to saturation), these are collectively <1% of global power.

All renewables suffer from low areal power densities. They aren't where you need them in concentration.

Biomass plantations can produce carbon-neutral fuels for power plants or transportation, but photosynthesis has too low a power density for biofuels to contribute significantly to climate stabilization. Obtaining 10 Terawatts from biomass would requires 10% of Earth's land surface, comparable to all of human agriculture.

PV and wind energy need less land, but other materials can be limiting.

For solar energy, U.S. energy consumption may require a PhotoVoltaic array covering a square ~160 kilometers on each side; a total of of 26,000 square kilometers.

The electrical equivalent of 10 TW would require a surface array of 470 km on a side for 220,000 square kilometers. However, all the PV cells shipped from 1982 to 1998 would only cover ~3 square kilometers. A massive scale-up is required to get to 30 Terawatts. More cost-effective Photo Voltaic panels and wind turbines are expected as mass production drives economies of scale. But Earth-based renewables are intermittent, dispersed sources unsuited to baseload without transmission, storage, and power conditioning. 

Wind power is often available only from remote or offshore locations. Meeting local demand with PV arrays today requires pumped-storage or battery-electric backup systems of comparable or greater capacity. "Balance-of-system" infrastructures could evolve from natural gas fuel cells if reformer H2 is replaced by H2 from PV or wind electrolysis. Reversible electrolyzer and fuel cells offer higher current (and power) per electrode area than batteries, ~20 kWe m 2 for proton exchange membrane (PEM) cells. PEM cells need platinum catalysts, a 10-TW hydrogen flow rate could require 30 times as much as today's annual world platinum production). Advanced electrical grids would also foster renewables. Even if PV and wind turbine manufacturing rates increased as required, existing grids could not manage the loads. Present hub-and-spoke networks were designed for central power plants, ones that are close to users. Such networks need to be re-engineered. Spanning the world electrically evokes Buckminster Fuller's global grid.

With high-temperature superconductivity, electricity can be transferred between day and night hemispheres and pole-to-pole. Worldwide deregulation and the free trade of electricity could have buyers and sellers establishing a supply-demand equilibrium to yield a worldwide market price for grid-provided electricity. Mass-produced widely distributed PV arrays and wind turbines making electrolytic H2 or electricity may eventually generate 30 TW emission-free.

The global grid proposed by Buckminster Fuller with modern computerized load management and high-temperature superconducting cables could transmit electricity from day to night locations and foster low-loss distribution from remote, episodic, or dangerous power sources. 

Space solar power exploits the unique attributes of space to power Earth. The Solar flux is 8 times higher in space than the surface average on the spinning, cloudy Earth. If theoretical microwave transmission efficiencies of 50 to 60% can be realized, 75 to 100 We could be available at Earth's surface per square meter of PV array in space, One fourth the area of earth surface PV arrays of comparable power. 

In the 1970s, the National Aeronautics and Space Administration and the U.S. Department of Energy studied a SPACE SOLAR POWER design with a PV array the size of Manhattan in geostationary orbit (GEO) 35,800 km above the equator that beamed power to a 10-km by 13-km surface rectenna with 5 GWe output. 

10 TW equivalent requires 660 of these SPACE SOLAR POWER units.

Alternative locations are 200- to 10,000-km altitude satellite constellations, the Moon, and the Earth-Sun L2 Lagrange exterior point. Japan's Institute of Space and Aeronautical Science will attempt to beam solar energy to developing nations a few degrees from the equator from a satellite in low equatorial orbit. Papua New Guinea, Indonesia, Ecuador, and Colombia on the Pacific Rim, and Malaysia, Brazil, Tanzania, and the Maldives have agreed to participate in such experiments). 

A major challenge is reducing or externalizing high launch costs. With adequate research investments, SPACE SOLAR POWER could deliver electricity to global markets. 

Capturing and controlling sun power in space.

(A) The power relay satellite, solar power satellite (SPS), and lunar power system all exploit unique attributes of space of high solar flux, lines of sight, lunar materials and the shallow gravitational well of the Moon. 

(B) An SPS in a low Earth orbit can be smaller and cheaper than one in geostationary orbit because it does not spread its beam as much; but it does not appear fixed in the sky and has a shorter duty cycle ;the fraction of time power is received at a given surface site. 

Fission and Fusion

Nuclear electricity today is fueled by Uranium 235. Bombarding natural Uranium with neutrons of a few eV splits the nucleus, releasing energy. The 235U isotope, is often enriched to 2 to 3% to make reactor fuel rods. 

The existing 500 nuclear power plants are variants of water-cooled submarine reactors. Loss-of-coolant accidents such as Three Mile Island and Chernobyl may be avoidable in the future with "passively safe" reactors. Available reactor technology can provide carbon dioxide emission-free electric power, though it poses well-known problems of waste disposal and weapons proliferation. 

The main problem with fission for climate stabilization is fuel. Current estimates of Uranium in recoverable proven reserves are 17 million metric tons, This represents 60 to 300 Terawatt-years of primary energy At 10 TW, this would only last 6 to 30 years--hardly a basis for energy policy.

Japanese researchers have harvested dissolved Uranium from flowing seawater But even with 100% 235U extraction, the flow rate needed to make reactor fuel at the 10 TW rate is five times as much as the outflow from all the world's rivers. Getting 10 Terawatts primary power from 235U in crustal ores or seawater extraction may not be impossible, but it would be a big stretch. 

Despite enormous hurdles, the most promising long-term nuclear power source is still fusion. 

Steady progress has been made toward "breakeven" with tokamak toroidal near-vacuum chamber, magnetic containments. The focus has been on the deuterium-tritium reaction. Deuterium in the sea is virtually unlimited but there is very little Tritium on earth. If Deuterium-Tritium reactors were operational, lithium bred to Tritium could generate 16,000 Terawatt-years, or twice the thermal energy in fossil fuels. 

The Deuterium -Helium 3 (D-3He) reaction yields charged particles that are directly convertible to electricity. Ignition of D-T-fueled inertial targets and associated energy gains of Q 10 may be realized within the next decade. 

Experiments are under way to test a D-3He reactor prototype. Rare on Earth, 3He may someday be cost-effective to mine from the Moon. It is even more abundant in gas-giant planetary atmospheres. Seawater Deuterium and outer planet 3He could power civilization longer than any source other than the Sun. 

Devices with a larger size or a larger magnetic field strength are required for net power generation. A "burning plasma experiment" could produce net fusion power at an affordable scale and could allow detailed observation of confined plasma during self-heating by hot alpha particles. The Fusion Energy Sciences Act of 2001 calls on DOE to "develop a plan for United States construction of a magnetic fusion burning plasma experiment for the purpose of accelerating scientific understanding of fusion plasmas." This experiment is a critical step to the realization of practical fusion energy. Demonstrating net electric power production from a self-sustaining fusion reactor would be a breakthrough of overwhelming importance but cannot be relied on to aid carbon dioxide stabilization by mid-century. 

The conclusion from our 235U fuel analysis is that breeder reactors are needed for fission to significantly displace carbon dioxide emissions by 2050. Breeding could be more acceptable with safer fuel cycles and transmutation of high-level wastes to benign productiveness is energy rich and neutron poor, whereas fusion is energy poor and neutron rich. A single fusion breeder could support perhaps 10 satellite burners, whereas a fission breeder supports perhaps one. But both fission and fusion are unlikely to play significant roles in climate stabilization without aggressive research and, in the case of fission, without the resolution of outstanding issues of high-level waste disposal and weapons proliferation. 

Geo-engineering

"Geo-engineering" is planetary climate engineering on Earth and terra-forming on other planets. Geo-engineering refers mainly to altering the planetary radiation balance to affect climate and uses technologies to compensate for the inadvertent global warming produced by fossil fuel carbon dioxide and other greenhouse gases. 

SunBlock

An early idea was to put layers of reflective sulfate aerosol in the upper atmosphere to counteract greenhouse warming. Variations include injecting sub-micrometer dust to the stratosphere in shells fired by naval guns, increasing cloud cover by seeding, and shadowing Earth by objects in space.

A proposed 2000-km-diameter mirror fabricated from lunar materials would be placed at the L1 Lagrange point. The mirror's surface would look like a permanent sunspot, and would deflect 2% of solar flux to compensate for carbon dioxide heating. The deflected sunlight might be directed to the moon to light the shadowed side.

Geo-engineering research is an insurance policy should global warming impacts prove worse than anticipated and other measures fail or prove too costly. Large-scale geophysical interventions are inherently risky and need to be approached with caution. Even as evidence for global warming accumulates, the dependence of civilization on the oxidation of coal, oil, and gas for energy makes an appropriate response difficult. 

The disparity between what is needed and what can be done without great compromise will become more acute the longer we wait. Energy is critical to global prosperity and equity.

If Earth continues to warm, people may turn to advanced technologies for solutions. Combating global warming by radical restructuring of the global energy system could be the technology challenge of the century. radical departures from our present fossil fuel system are needed. .Staying the course will require leadership. Stabilizing the climate will not be easy. At the very least, it requires political will, targeted research and development, and international cooperation. Most of all, it requires the recognition that, although regulation can play a role, the fossil fuel greenhouse effect is an energy problem that cannot be simply regulated away."

From Science Magazine - November 2002
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Daniel G. Nocera on the future of  global Energy 

Energy is the greatest concern of  our future. The rising living standards of  a growing world population will increase global energy consumption dramatically over the next half century. The challenge for science, and particularly for the discipline of  chemistry, is to meet this energy need in a secure, sustainable, and environmentally responsible way. 

This essay will frame the magnitude of  the problem, show the insufficiency of conventional energy sources to meet these needs, and pose an alternative solution. 

By 2002, the global population burned energy at a rate of 13.5 TW. (One TWequals 1012watts, or 1012 joules per second. This unit is convenient because it normalizes energy use per unit of  time.) In the next forty-five years, this burn rate will rise with alarming alacrity.

 To gain a sense of  the scope of t he problem, we can perform a simple but powerful analysis: we can multiply a country’s TWconsumption per person by the projected global population of  9 billion people for the year 2050 (see table 1). For example, if 9 billion people adopt the current standard of  living for a U.S. resident (which takes 1.1361 ? 10-8TW of  energy to sustain), the world will need an astronomical 102 TW of energy in 2050. 

The next three entries–China, India, and Africa–are cause for concern. These countries–and, in one case, an entire continent–have very low per-capita energy use but possess the largest populations on our planet. Since energy consumption scales directly with a country’s

GDP, global energy use will increase drastically as China, India, and Africa modernize. 

So how much energy will the world need in 2050? It depends. If everyone adopts Equatorial Guinea’s current living standards, we will need 30.4 TW by 2050. Or in the case of  Samoa’s, we will need 35.7 TW. Both are well below what we will use if everyone in the world consumes energy at North America’s (84.1TW) or Western Europe’s (45.4 TW) current rates.

Conservative estimates of  energy use place our global energy need at 28–35 TW in 2050. Even with extreme conservation means of  living with only 28–35 TW of  energy available will require conservation measures that are far beyond the human experience), we will still need an additional 15–22 TW of  energy over our current global base of 13.5 TW. If this sounds simple to achieve, then consider the total amounts of  possible energy from the following sources:

 •  From biomass, 7–10 TW: 

This is the maximum amount of biomass energy available from the agricultural landmass of  the planet, which excludes the area needed to house a population of 9 billion. Obtaining this quantity would require harvesting all crops exclusively for energy.

•  From nuclear, 8 TW: 

 Delivering this TW-value with nuclear energy would take the construction of  eight thousand new nuclear-power plants. In other words, over the next forty-five years, we would have to construct one new nuclear-power plant every two days.

•  From wind, 2.1 TW: 

 We could only gather this amount of  energy from wind by saturating all global landmass in class 3 and greater with windmills. (‘Class’ refers to an area’s wind-energy potential: a class-3 area has winds of 5.1 meters per second at 10 meters above the ground, the minimum necessary for sustainable energy generation.) 

•  From hydroelectric, 0.7–2.0 TW: 

We could achieve this supply of  hydroelectric energy by placing dams in all remaining rivers on the earth. These scenarios are meant to illustrate the scale of the energy problem that confronts our global community. They assume no new advances in science and technology, e.g., the design of  new reactor cores or genetically engineered biomass. And in some cases, they are restrictive, e.g., most potential wind energy is over the ocean surface and not land. The point is that, even under the untenable circumstances outlined above, we can barely attain the necessary energy supply for 2050. The message is clear. The additional energy we need by 2050, over the current 13.5 TW base, is simply not attainablefrom long-discussed sources–the global appetite for energy is simply too great. 

We could use more coal, oil, and gas. However, rising energy costs, energy security, and, perhaps most urgently, concerns for the environment, provide the drivers to take energy exploration from the oil fields to the laboratory bench. There, a carbon-neutral, renewable energy source must be discovered. 

The principal environmental problem with the continued use of  fossil fuels to supply the growing energy demand is the release of CO2 into the atmosphere. Atmospheric co2 concentration during the last century has risen monotonically. Moreover, detailed analysis of  the relative abundance of  carbon isotopes confirms that this observed CO2 increase is the result of  burning fossil fuels. The current CO2 concentration of  370 parts per million (ppm) is unparalleled in the last six hundred and fifty thousand years, with CO2 levels ranging from 210–300 ppm until now. Unfortunately, atmospheric CO2 concentration will likely double, even triple, within the twenty first century. While we cannot predict the consequences of  this increase precisely, there is no question that we are perturbing the planet on an unprecedented scale. The effects of  our actions on the earth are unarguably serious, but hopefully not catastrophic. It is thus imperative that the global community moves as quickly as possible to carbon neutral energy sources. 

Of  the possible sustainable carbon neutral energy sources, sunlight is preeminent. More solar energy strikes the Earth’s surface in one hour of  each day than the energy used by all human activities in one year. If we could only mimic photosynthesis outside of  the leaf –i.e., an artificial photosynthesis–then we could harness the sun’s energy as a fuel. Such a process would combine water and sunlight to produce hydrogen and oxygen. The hydrogen would then be combined with the oxygen in a fuel cell to give back water and energy. In the overall cycle, sunlight and water are converted to useful energy in the form of  the fuels hydrogen and oxygen. But there’s a catch. Using water and sunlight to make a clean, sustainable fuel to power the planet is a daunting endeavor, as we must uncover large expanses of  fundamental molecular science in order to enable light-based energy-conversion schemes. 

To emulate photosynthesis, we must be able to capture sunlight and relay it to catalysts that then act on water to rearrange its bonds and make the chemical fuel, hydrogen, and its by-product, oxygen. In designing these hydrogen and oxygen-producing catalysts, we must take the following into consideration: The overall water-splitting reaction is a multi electron process, involving a total of  four electrons. The development of  a quantitative, predictive model describing single-electron reactions was a milestone achievement in chemistry in the last half-century. A similar understanding of  multi electron reactions, however, has yet to be realized.

 Moreover, the transfer of  four protons must accompany electron transfer–so we need to learn how to manage both electrons and protons. Finally, whereas chemists know how to catalytically rearrange energy rich (i.e., reactive) bonds, we have yet to develop efficient bond-making/breaking reactions on energy-poor (i.e., stable) substrates such as water. Scientists are currently working in each of  those areas to advance the science of  renewable energy at the molecular level. Some of  the latest advances include discovering guidelines for the rational design of  multi electron reactions and uncovering proton-coupled electron transfer (pcet) as a 1/2eld of  study at a mechanistic level. With the frameworks of  multi electron chemistry and pcet in place, catalysts that can produce hydrogen and oxygen have been created. Though these are not yet ready for practical use, this will come in time with molecular re engineering. In any case, the development of  these catalysts and the studies of  their reactivity are revealing the principles needed to simulate photosynthesis. The creation of solar-produced fuels is only part, albeit a significant one, of  developing a reliable solar-based technology. 

A U.S. Department of Energy report on a Solar Energy Utilization workshop   (http://www.sc.doe.gov/bes/reports/1/2les/seu_rpt.pdf)  identifies a number of other basic-science needs: new photo voltaics to capture solar energy efficiently and relay it to the catalysts; new materials for safe storage of hydrogen and other fuels; the activation of  other small molecules of energy consequence such as phi; and an understanding of reactions of energy consequence at interfaces and at surfaces. Ultimately, the advancement of solar-energy technology depends on the implementation of basic-science discoveries, which require effective, responsible public-management and economic/social-science policies throughout the entire innovation cycle. Clearly, the greatest crisis confronting us in the twenty-first century is the rapidly growing demand for energy. Because the chemical bond, and the manipulation of the energy within, lies at the heart of this endeavor, chemistry will likely play the most central role of all the sciences. What chemists do in the coming decades will determine whether or not we will bequeath to our planet the gift of the sun as its source of energy. 
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