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Examples of Student Work

Readers of this project will find attached two student argumentative research papers, one on solar energy, the other on preservation of fisheries.

There are also examples, here, of two “Sense of Place” essays which prepared students to begin focusing on sustainability:

Sense of Place 

Nature has an extraordinary ability to regenerate itself. This, however, may end up being its downfall, as people who recognize this amazing ability ironically feel more inclined to destroy nature. Why hesitate in clear-cutting forests, damming rivers, and paving over habitat if nature is able to recover? What these people often do not take into account is that the hacking of nature’s limbs must yield before it is able to rejuvenate itself.

A house is built. This isn’t such a simple task as a bird piecing together a nest or a deer flattening a tuft of grass for bedding. Within three weeks of construction – and destruction – half of an acre of wilderness is displaced. Animals are frightened from their homes, trees are felled, the ground is maimed and molded, and four people come to make their home in a place that once accommodated hundreds of creatures. 

For many years, the grounds are maintained. Nature, instead of being embraced and accepted, is held at bay with the chemicals of plant-killer, the noise of things strange to wildlife, and the blades of mowers, trimmers, and chain saws. The original state of the area has been unrecognizable since the house was erected, and with the constant oppression of average human behavior, nature has no opportunity to renew the damaged land.

Then, it appears there may be a chance for recovery. The inhabitants of the house vanish with only part of their belongings, leaving a carapace of lumber and glass within which lie a variety of furnishings and appliances. 

Now begins the lengthy toil of nature replenishing itself. It will take the better part of a century for the area to even resemble its previous state. It is a miraculous process to observe, however unfortunate that it has to occur. Creeping plants are the first to reclaim territory. Low growth begins to infringe on the carefully landscaped area after the region is separated from the outside world by surrounding firs. Grass grows unchecked in the cracks of the walk and the drive while vines and moss begin to penetrate the confines of the house. 

Eventually, wildlife returns to the vicinity. The first back are the brave, the curious, and the desperate. The bravado of bats is shown by their immediate occupation of the house. They swiftly discover the secluded hideout and turn it into a base of operations for their nightly adventures. Mice and deer, being of the curious nature, timidly investigate the house from afar. After thorough inspection, sofas and beds are made into warm places for newborn fawns, and various fabrics are accumulated into rodent nests that start to fill the walls. Most afraid of human interaction, and therefore last to return, are the coyotes. Under normal circumstances, they avoid any place that smells the least bit like people, but the overwhelming scent of a fresh meal soon overpowers the waning scent of humans. 

It would seem that the wilderness has fully reestablished itself in the area, save for the presence of the house. Yet, through the patient persistence of nature, even that will evanesce. The key to this recovery cannot be ignored: the absence of human destruction.

BAREFOOT (Sense of Place Essay)
 
When I was two years old, my father, who is from Chehalis, Washington, took our family to visit Panama, and we simply stayed there.   Ours was one of many American families that lived in the Panama Canal Zone. We spent three of those years in a town called Coco Solo,

 which means “lone coconut.”   I always seemed to be barefoot during my years there.

Like most of the kids I grew up with, if we were not leaving our neighborhood, we left our shoes at home. Perhaps because of this, 

the world at  my bare feet, that exquisite, minute, and sometimes dangerous world of animals fascinated me. 

As children, we learned to watch for changes in the dirt itself.  For example, during the first sun break after days of rain, we would race

 to the playground and stop short at the swing set.  We then looked carefully at the texture of the bare dirt under the swings. 

 If it seemed slightly mounded and grittier, we knew the fire ants had returned.  Unable to resist aggravating them, we scraped 

the top of the nest with a stick and watched the ants swarm to the surface.  At other times, we jumped onto the swings, swung high, 

and then scattered the nest with our toes.  This would necessitate our “parachuting” off the swings. 

The dirt under the huge eaves of our tropical quarters also housed a world of its own.  If condensation from the constantly

 dripping air conditioners collected into a puddle, a frog would eventually deposit her eggs there, and there would be polliwogs for us 

to catch.  But the most fascinating creature was the ant lion, or the larva of the lacewing.  This tiny insect, for all it’s diminutive size,

 lived up to its name. Any vibration from my footsteps would cause it to bury itself deeper into the earth, so in order to actually see

 it, I had to squat patiently by its funnel-shaped hole in the dust.  I would wait in the blasting tropical sun long enough for the sweat

 to trickle down my back.  I would search the earth around my feet, then carefully pick up a tiny ant and drop it into the funnel.   

I hardly breathed as I knew that if the ant lion was disturbed before I fed it, it would not appear. The ant naturally struggled to escape 

the funnel, but the tiny predator sensed a live meal had fallen into its trap and would begin to toss up bits of dirt, creating an avalanche

 so small as to defy logic.  Yet it was enough to cause the ant to slide down into the waiting pincers of the ant lion.  It was my own little

 horror movie, produced and directed by a child with just enough skill to find and bring the actors together. 

At other times I looked down, observed, and followed huge leaf-cutter ants marching along their dirt paths. Beetles in all shapes 

and colors struggled through our backyard grass.  We learned to watch for snakes, most of which were poisonous. 

 So much happened on the ground.  

Many years after I moved away, I had the chance to return to Coco Solo.  Everything was gone.  The playgrounds, the buildings, 

the streets, and our school had all been bulldozed to the ground.  The mango trees, iguanas, butterflies, and grassy fields are just a

 memory.  It is now a container port, noisy but dead at the same time. I never lost my love for observing the details of nature.   

To this day, whether I’m gardening or scuba diving, I like to stop and take the time to watch the drama of life unfolding in a space

 no bigger than my two bare feet.
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Sustainable Fisheries

Throughout recent decades or even centuries, many people believed that the oceans were an inexhaustible source of food.

 Although the world's oceans may seem endless and overflowing with life, the species contained by them are very much affected by our actions and more specifically, our fisheries. Perhaps some people are unaware that many of the species we harvest from the oceans 

are over fished and it is possible that some populations are beyond the point of recovering to previous levels. Today, multiple fish species are endangered with several others possibly on the verge of collapse. Since a number of the world's fisheries are currently declining, sustainable fishing practices including new regulations and laws are needed to preserve the future of the fishing industry.

According to Mark Denny, a professor of marine sciences at Stanford University, "As of 2005,t he U.N. Food and Agriculture Organization estimated that 75% of the world's fisheries were fully or overexploited." (292) Although much research is still being done to define the exact amount of damage that has been done to various fish stocks, it is never too early to begin fixing the problem.

As Edward O. Wilson states in his essav "The Environmental Ethic". "We should not knowingly allow any species or race to go extinct. And let us go beyond mere salvage to begin the restoration of natural environments, in order to enlarge wild populations and

 
stanch the hemorrhaging of biological wealth." (206) There are a variety of conservation oriented strategies currently in effect, including marine r serves and sanctuaries changes in fisheries management and an increase in fish farming practices. Each of these   strategies is regulated by various laws, promoting greater control of fisheries and minimizing over exploitation.

The Current Situation

As the fishing industry struggles to regulate and protect the array of species that are harvested numerous problems have arisen. Perhaps one of the most difficult problems fisheries officials face today is recognizing and determining the appropriate actions needed

to stop over exploitation of the various species used for harvest. A multitude of species are caught or harvested from the oceans, 

including fish, whales, mollusks, shrimp, lobsters, crabs and even a few species of seaweed. As seen in times past with the sea otter

population on the coast of California, poor decision making and lack of enforcement can lead to large-scale population problems, as well as potential extinction. Many scientists agree that the species within an ecosystem are closely affected by each other and their

environment, with changes or fluctuations occurring whenever one or the other is disturbed or damaged. As noted in a scientific article written by Hugues P. Benoit and Douglas P. Swain in the Canadian Journal of Fisheries and Aquatic Sciences," Exploited species that

Declined to low abundance in the 1990s have failed to recover despite very low levels of fishing for over a decade. This suggests a decline in the productivity of these populations, possibly because of ecosystem change."( 2098) Although ecosystem change is only one of several factors influencing fisheries problems, all of the problems must be addressed in order to succeed in current efforts to create sustainable fisheries.

An Advance in Fisheries Management

Fisheries management has evolved dramatically from past practices, now making decisions aimed at controlling the number of fish harvested rather than just the methods used for the harvest. Judith A. Gradwohl, and Michael L. Webber point out in their book The Wealth of Oceans, that some government  regulations tend to control and reduce" the efficiency of resource users "through the use of traditional fishing regulations concerning season rules, gear restrictions and other similar methods. (ll2) These methods of control have a limited effect on the competition between fishing vessels to harvest the most fish before the species harvesting quota is met. Gradwohl and Weber go on to say "The intense competition to catch as large a share of the quota as possible led to the marine equivalent of the Kentucky derby." And "After months of debate, t he government established an Individual Transferable Quota( ITQ) program... " that gave individual fishermen a small Percentage of the overall quota, which they could harvest in their own time without fear of losing their share of the percentage to other fishing vessels.( Gradwohl 112) This in effect, eliminated the rush and severe competition among fishermen that led to massive hauls of fish being caught, and neutralized the need to harvest ever increasing numbers of fish in order to maintain a stable industry. Now more than ever, enforcement of laws and regulations concerning improved fisheries managements needed, in order to maintain the progress that has been made towards sustainability in the fishing industry. Gradwhol and Weber support this idea by saying that "...ITQ-type fisheries programs require careful monitoring of catches and landing by individual vessels." and go on to state that "Whether fisheries managers place observers at docks or rely upon audits of landing records submitted by harvesters and processors they must invest in effective enforcement if possession of a share of a harvest quota is to have any value on the market." (II2)

An Overview of Some Problems and Solutions

With the growing concern about the fishing industry, numerous nations around the world have recognized the need to protect their fisheries. Implementation of marine reserves and wildlife sanctuaries is a partial solution to the problem of regulating fisheries,

allowing some control over where fishers are allowed to operate. Debates and confrontations between nations over who has control of fishing rights has been an issue, along with smaller groups and businesses who compete to gain the best advantages. The 

commercial idea is to get to the best fishing spot first and haul in a spectacular catch that anyone would be proud of. Professor James W. Nybakken of Moss Landing Marine Laboratories in California writes that "The decline of many fisheries due to common access and the pressures of an increased demand for food by an ever increasing human population have led to friction among fishing nations and various attempts to regulate fishery resources."( 465) Many such attempts have been made as governments have implemented laws controlling fishing seasons such as stating the minimum size requirements for catches, or the maximum number of game species 

allowed to be taken. Perhaps those limitations are one of the problems. Many people would agree that catching larger fish is the name of the game, and efforts always seem to be directed at catching the biggest and best that can be caught. In a recent article titled "The Nature of Fisheries-and Farming-Induced  Evolution" written by Jeffrey A. Hutchings and Dylan J. Fraser who are biologists at Dalhousie University in Canada, it was found that the average age and size of various fish when they reach maturity has declined, most likely caused or at least influenced by fisheries-induced evolution. Hutchings and Fraser state that: ...it is highly desirable if not critically

necessary to maintain large individuals in a population. Inshore Newfoundland fishermen, for example, have long recognized

the importance of not fishing-down the "mother fish", the largest of the females that bear the greatest number of eggs. Protection of larger individuals could be achieved by a number of measures including the establishment of maximum harvestable limits, marine reserves or gear-related measures that would distribute fishing mortality more equitably among age-and size classes(. 306)

For each of the suggested solutions, supporting laws and regulations would enhance the purpose of those actions to retain individuals within a species which have the highest reproductive potential. This would increase the populations of game fish commonly

sought after and effectively contribute to a more sustainable industry.

Since the boundaries of the fishing industry have grown ever larger due to enhanced technology such as fish finders, larger fishing vessels bigger nets and longer lines, it seems plausible that as more and more of the livable habitat for fish is being exploited,

there would be no safe haven left for the fish. Many nations have adopted the idea of marine reserves and sanctuaries as an effort to preserve key areas within an ecosystem or even specific habitat for a particular species. Although the area and size of sanctuaries or

reserves vary from place to place, they all have one common goal: the protection of an ecosystem or species with the intent to preserve sustainable populations and environments. Each marine reserve or sanctuary offers a little more hope to everyone struggling to

preserve the environment. Two other current attempts to control over exploitation of the world's fisheries continue with the use of fish farms and other aquaculture endeavors, along with innovations in gear technology aimed at reducing the amount of by catch.

As fish farming has grown in stature, it  continues to be questioned by people weighing the current production levels against the amount of pollution produced by many fish farms. In her recent article "Fish Farming", Jennifer Weeks reveals that "In 2005

aquaculture provided an estimated4 4 percent of the seafood used for global human consumption, and experts predict that by 2012 fish farms may out-produce wild fisheries." (Weeks) With such high production levels, fish farming could have the greatest impact on

Saving wild populations of fish and accomplishing long-term sustainable fisheries compared to any other method currently known. Although fish farming appears to be highly sustainable some fish farms have high levels of pollution making them a threat to

their surrounding environment. Weeks goes on to say that in a report done in 2007 by a marine aquaculture task force it was found that ". . . ocean fish farming done properly offered significant health, economic and environmental benefits. Implemented carelessly,

however, i t could pollute ocean waters, disrupt wild fisheries, introduce exotic species that might become pests and compete with already-stressed wild stocks."( Weeks) Regardless of current debates over fish farming and whether it contributes more than it costs,

improvements are possible which would greatly aid conservation efforts and substantially improve the fishing industry.

In addition to these efforts to improve the sustainability of the fishing industry, new regulations are needed regarding the methods used to catch fish that will reduce the amount of by catch, or non-targeted organisms. As noted by Professor James W . Nybakken, "Most

of this bycatch arrives on the fishing vessels dead or dying and is discarded back overboard because it is illegal to land it or because 

there is no market for it." Nybakken also reveals that the estimated annual bycatch constitutes nearly a third of the total marine fisheries

catch. (469) Other improvements are being made through innovations in fishing gear technology, which not only help reduce bycatch, but help deter unwanted species from being caught in nets or on lines in the first place. According to the Rhode Island Sea Grant

Program Sustainable Fisheries website( www.seagrant.gso.uri.edu) there are multiple methods that have been adapted and used in commercial fishing gear to allow bycatch species a way to escape. Some of these methods include the implementation of different

sizes and hole shapes of mesh nets, specific hook shapes the addition of acoustic devices to keep dolphins away, as well as trap doors which allow a variety of animals to escape that have already been caught in the netting. (Conservation Gear) If a collaborative effort were adopted by each nation to make such gear innovations mandatory equipment in the commercial fishing industry, large numbers of non-target individuals including juvenile game species would survive for longer. This would enhance the species' reproductive status, allowing populations to not only grow and meet current demands, but perhaps even replenish and remain stable enough to expand the fishing industry in the future.

Although some people may believe that the fisheries' problems are due mainly to the industry's economic difficulties, it seems possible that a world-wide environmental factor may be playing a role as well. Pollution of the Earth, and more specifically, destruction of

the ozone layer could have a profound effect on fisheries, as it affects plankton at the base of the oceanic food web. As noted in Global Marine Biological Diversity, “Scientists have observed significant increases in UV-B radiation in Antarctica that coincide with periods

of intense ozone depletion." The book goes on to say that "LJV-B radiation, even at present levels, has a detrimental affect on many marine organisms. It is known to cause population reductions in marine  phytoplankton, zoo plankton, and juvenile stages of some

fishes, such as the northern anchovy.( I37) More research may be needed to determine the exact consequence of UV-B radiation on fish stock and new or enhanced environmental regulations as well as public awareness may help resolve the pollution problems which

cause it. With the aid of various conservation groups and government agencies, enforcement of fishing industry laws and regulations as well as fish stocks can be more carefully monitored. As noted a government agency known as the National Marine Fisheries Service lists its objectives, which cover a range of conservation and sustainability issues including the restoration and management o f fish stock. As numerous agencies work to improve and enforce the fishing industry's laws, new research is leading to better knowledge of how to continue with sustainable improvements.

Conclusion

A sustainable fishery will not only support current populations of the world but allow future generations to support themselves using the same sources as well. Whether or not the world's fisheries have been pushed too far is yet to be seen, and many believe that they

should be guarded as a precious resource. As humans exhaust one resource after another, it is essential that our fisheries are protected and managed effectively to ensure a sustainable resource for the future. Through numerous efforts including marine reserves

and sanctuaries new fisheries management methods and fish farming, the implementation of rules and restrictions is helping to regulate and protect numerous species from being overexploited. If new laws and regulations are implemented controlling not only the

methods used to harvest fish but the extent that fisheries are exploited, the fishing industry will inevitably become more stable, providing for future  generations to come.
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Let There Be Power!

The Sun. 

More than 90 million miles away from us, yet its seething power is such that we can step outside on a hot summer day, feel its radiant heat as it powers our ecosystem and revel in its warmth. It has been the guardian of life on Earth for billions of years, a fact that is so apparent, so deeply ingrained in us that numerous civilizations have even worshiped this awesomely powerful, natural fusion reactor. Life ... all life that is now or ever has been on the face of this Earth, is powered by the Sun. In the Bible Book of Genesis, God himself alludes to its significance in the creative process with the first creative utterance being ... "Let There Be Light!" 

Ironically, the developing world's demand for more and more power has proven to be one of the most environmentally destructive forces in existence. To produce hydro electric power we lay waste to entire ecosystems; for coal based power, we remove the tops of mountains and disembowel our land in search of the Earth's black veins. And then there is the malevolent brooding specter of fission. A power that is not only very expensive and hazardous to work with, but that has produced tons of waste which remains toxic for thousands of years. 

By what wisdom did we choose to put billions of dollars in research and development into a technology that is so potentially destructive? Is power at such a price really necessary? 

The best way to satisfy the world's growing appetite for clean renewable and affordable energy lies in the manufacture and deployment of Space Based Solar Collectors. 

According to Martin I. Hoffert, et al. in the article entitled "Advanced Technology Paths to Global Climate Stability: Energy for a Greenhouse Planet." Science (Nov. 2002)the world's appetite for power has now grown to an average yearly consumption of 12 terawatts (a terawatt is equal to I trillion watts of power) and will continue to increase. Because 87% of this total comes from un-sustainable fossil fuels, it is necessary to find alternative sources that are both cheap and environmentally sound. (Hoffert)

And we need to do it now.

In the film entitled The Next Industrial Revolution, architect and innovative energy strategy thinker William McDonough notes: "Humankind is facing a deadline. We need to come up with a way to fill the increasing power needs of our growing civilization in a way that meets those needs, but does not sacrifice our environmental health and stability." (McDonough) Likewise, in the book Listening to Earth by Christopher Hallowell and Walter Levy, the essay by Edward O. Wilson entitled "The Environmental Ethic"(l98) echoes Mr. McDonough's Sentiments in its opening line: "The sixth great extinction spasm of geological time is upon us, grace of mankind. Earth has at last acquired a force that can break the crucible of biodiversity."(Hallowell)

Within the next 40 years humankind must find and implement an answer to the renewable power dilemma, or find a way to reverse the carbon impact we have on the planet that, it is now widely believed, is responsible for greater-than-normal climate change. If we can not or will not, humanity will face a slow painful destruction as the systems that keep our world habitable for all life, gradually break down and dissolve. The drive for money and power that is responsible for the estimated loss of 20.86 sq. miles a day of tropical rain forest in the Amazon alone ("Amazon Rain Forests Again Losing Trees Fast." USA Today) is causing great gaps to be rent in the fabric

of our working ecosystems. At this rate the Earth's estimated 2.4million square miles of tropical rainforest will be completely denuded of trees within approximately 40 years. The removal of the CO2 absorbing power of some two million square miles of living mature trees will have a huge effect on the amount of carbon dioxide in the atmosphere. Add to this the amount of CO2 re-introduced into the air by the burning of a large portion of these trees as fuel, and the outlook for the carbon dioxide levels a mere 40 years into the future is bleak indeed.

What are the options?

In the article entitled" Domestic Energy Development" in CQ Researcher Online, Jennifer Weeks discusses the spurious nature and continued rise in cost of fossil fuel based power: "Hurricanes Katrina and Rita damaged oil and gas facilities throughout the Gulf of

Mexico region, exacerbating the nation's energy problems. Since 1999 world oil prices have doubled and the U.S. cost of natural gas has tripled." (Weeks)

Fossil fuels have now been the dominant power source for hundreds of years. According to the book Sustaining the Earth, by G. Tyler Miller, Jr., "Eleven OPEC countries --most of them in the Middle East--have78% of the world's proven oil reserves and most of the world's unproven reserves". (Miller)

The burning of fossil fuels, especially coal, is a major contributor to carbon emissions, which in turn are believed to be causing a global  increase in temperatures. Because it takes thousands of years to produce crude oil, its supply is limited and therefore inherently non-sustainable. Add to this the environmental damage caused by the use, refining, processing and transportation of fossil fuels and it becomes an increasingly un-attractive option.

Clean coal?

Since coal is abundant, some believe the answer is in so called "Clean Coal" technology. This involves pouring considerable money into updating the technology, cleaning the output waste from the burning process to make it more palatable to the environment, perhaps trapping carbon dioxide and pumping it into underground storage areas, a process known as "sequestering". While this would help reduce the pollution from coal power plants, it does nothing to address the considerable pollution caused by mining the coal to burn, and transporting it to the plants. Fortune magazine in its article entitled "Does Clean Coal Exist?" has this to say

about coal power technology:

"Generating power from burning coal is a nasty, greenhouse-gas-spewing, mountain-eroding process. It also provides about half the electricity in the U.S. and 70% in the rest of the world." (Lashinsky) Burning coal for power continues to be the bane of the environment, producing carbon dioxide by the ton and other by-products that manage to find their way into the water we drink, and the air we breathe. The cost involved in making this ancient technology cleaner and more efficient is money spent on a sinking ship. Would this money not be better spent on a power resource that does not create holes in the earth, kill a measurable portion of the

workers involved in mining it, and pollute our air and water?”

Fission: The expensive soap bubble.

Although emitting 1/6 as much CO2 as coal based power, this option has the distinction of being the most expensive and most hazardous of perhaps any ever conceived.  Using enormous intitial capital, creating continually hazardous conditions and providing by-products that fuel weapons technology as well as waste that stays toxic for thousands of years, this technology is considered by many to be a complete failure.  In the book previously cited, Sustaining the Earth, the author points out that:

In the 1950's, researchers predicted that by the year 2000 at least 1,800 nuclear power plants would supply 21% of the world's commercial energy (25% in the  U.S.) and most of the worlds electricity. After more than 50 years of development, enormous government subsidies, and an investment of $2 trillion, these goals have not been met.  Instead, by 205, 441 commercial nuclear reactors in 30 countries were producing only 6% of the worlds commercial energy and 17% of its electricity. (Miller) 

Clearly, nuclear fission power has not lived up to its promise.

Wind Power

This option has enormous potential for small scale power generation on a community or single dwelling basis.  However, the spuriousness of wind in general would conceivably make it difficult to predict its usefulness for large scale commercial power generation.  The generators are quiet and where wind is available at the required volume, can produce on a constant basis while also taking up only small amounts of ground space.  They can be placed in cultivated fields and industrial areas thus creating a dual value for the property.  Even so, a large field of wind generators is not a pretty sight, and there is some debate about their aesthetic impact on our landscapes.

Wave and Tidal Power, a Possible Answer?
Using the enormous

power of wave action, a primordial power house that is un-deniable, this option taps the forces that for eons, have shaped and sculptured the land, the waves providing an endless supply of food and other benefits. Could there though, be drawbacks to harnessing this awesome power to generate electricity? In an article entitled "Natural beauty or clean energy?"

published in New Scientist, Fred Pearce discusses the uproar within the environmental community over a proposed project to install a16 kilometer barrier across the Severn estuary in the U.K. that, according to the article:

.. would trap more than 400 square kilometers of tidal estuary behind a wall of concrete and sand. As the tide rises, sluice gates would be opened to let water in. At high tide the sluices would be slammed shut and the outrushing water forced through turbines. The barrage's theoretical peak generating capacity would be 8.6 gigawatts, enough to supply 5 per cent of the UK's electricity and 35 times as much as the largest existing tidal power plant, on the Rance estuary in France. (However...) In the parts of the estuary enclosed by the barrage, low tide would be about 5 metres higher than before, meaning that much of the intertidal zone would be permanently flooded, including 190 square kilometres of treasured wildlife habitat that is home to 70,000 birds in winter. The surviving flats might compensate by hosting more wildlife, but nobody can be sure. The

barrage would also be a barrier to migrating eels and salmon. Even the famous bore might disappear. Friends of the Earth says the barrage will "wreck one of the most important wildlife sites in Europe." (Pearce)

Although wave and tidal power generation may be useful in small scale, clearly it has a large negative impact on the subject environment and is only a "Band-aid" proposal at best. Do we really want to spend so much time and money on yet another ecologically damaging solution to the global power issue?

Geothermal: hot, or not-so-hot idea?

At face value, geothermal power generation seems like a great idea. Or does it? The concept of geothermal is, to put it simply, to use the natural heat of the volcanic regions of the Earth to heat fluids to create pressurized vapors that can then be forced through turbines that generate electricity. Okay, assume that the very idea of people having to work to install pipelines within an active volcanic region is completely safe in the first place; how about coming up with materials that can withstand 250 degrees Celsius to build a pump to put in a hole 3 kilometers deep? Sound expensive? They aren't even available yet. Want to hear something that really sets off the alarm bells?

In an article entitled "Going Underground," Burton Mack Kennedy, who heads up the US government geothermal programme at the Lawrence Berkeley National Laboratory is quoted as follows:

In the DoE's Enhanced Geothermal System programme, if we have a geothermal source that is a natural hydrothermal system where the permeability of the system isn't quite adequate for obtaining maximum efficiency of energy withdrawal from the rocks we would want to drill a hole down and somehow physically stimulate the hole and create a bigger fracture network. That would be something that I would call enhancing an existing geothermal system. (Davies)

Is it not obvious that there is an environmental issue inherent with drilling deep into the earth in a geologically active area and "Creating a BIGGER fracture network"?(caps and italics author's) Aside from the obvious hazards that geothermal energy engenders, can we really know what might happen when we tamper with sections of the earth's crust in an area that is already geologically unstable? Frighteningly, in the same article Mr. Kennedy admits: "We are working in the dark with very few technologies to see what we are doing,"(Davies) 

Hydro electric

The great workhorse of the West, hydroelectric power uses the largest waterways in the country. to harness the force of our rivers and convert it to cheap, clean and reliable electricity. Allowably, the great hydroelectric projects of the post-war U.S. did much for the economy, providing thousands of jobs, and providing affordable power to many. The staggering scale apparent in the engineering involved for projects such as Grand Coulee Dam, is a testament to the ingenuity and technological ability of mankind. 

Even so, it has taken a toll we may never be able to completely understand. Imagine the shock to an ecosystem when a project of such magnitude brings countless men and machines to pollute and destroy during years of construction. What is the cost in biodiversity that results from so drastic a change in the physical dynamic of an ecosystem? In an article titled "Time to Think Hydro "in  Scientific American Earth 3.0, hydropower is touted as “the largest renewable resource in the U.S.” according to the executive director of the National Hydropower Association, Linda Church Ciocci.  Even so, she also points out that it only provides about 8% of the nation’s electricity.  The article continues: "analysts say that capacity can double in 30 years, rivaling the growth predicted for the nuclear power industry and at a fraction of the cost." (Ciocci)  In 30 years however, hydro will still only comprise 16% of the nation’s power.  Large scale projects of the type similar to Grand Coulee Dam cannot help but have an adverse impact on the ecosystem.  Would it be worth the cost to biodiversity to reach a meager 16% of the nation’s needed electricity?

The Answer
On September 12, 2008, on a small island in the South Pacific, a group of technicians conducted a demonstration that, to outward  appearances seemed insignificant.

On that September day, John C. Mankins, a former NASA scientist used radio waves to transmit solar power a distance of 92 miles (148 km) between two Hawaiian Islands. (More than the distance from space to the Earth) This proved that we now have the technology available to transmit the power of the sun from space, to ground based receivers, unlocking the door that will inevitably lead us to cheap, clean and sustainable energy. (Iannotta)

The best way to satisfy the world's growing appetite for clean renewable and affordable energy lies in the manufacture and deployment of Space Based Solar Collectors.  



With technology already in place, we are capable of placing solar collectors into orbit

where the sun never sets, where wildlife and ecosystems will not be adversely impacted, where the energy from the reactor that powers our very solar system is abundant, and free, into the foreseeable future.  Yet as of the date of this writing, only 6% of the US energy budget for development of power sources is spent on developing solar technologies. (Hoffert)

There will be problems, this is certain.  But consider; how difficult and problematic were the building and implementation of the first nuclear power plants?  When the Budget Committee was contemplating granting the funding for the first fission reactor powered electric power plants, should not someone have stood up and posed the question: “Why don’t we spend this money working on a way to harness the power from the same safe, clean fusion reactor that has powered the earth for millennia?”  Since the 1950’s the technology has been available to generate electric power from the sun.  It is time to spend the resources needed, whatever they may be, to develop this environmentally sound energy option and make it our primary one.



The answer to a limitless supply of affordable, clean and renewable energy is finally within our grasp.



Let there be light. 
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