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Atomic Power, Fossil Fuels, and the Environment:  Lessons Learned and The Lasting Impact of the Kennedy Energy Policies
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Abstract:  Because of his short term of office, President Kennedy’s energy policies have not been critiqued, reviewed, or analyzed in the same manner, or to the same degree, as other administrations.   This essay fills part of that void by reviewing the key components of President Kennedy’s energy and environmental goals and policies that managed to have a lasting impact, despite his short term in office, and discusses the results of those policies, both positive and negative.  Through this review, President Kennedy’s policies can become a resource and roadmap for the current Administration and all those who seek to ensure access to affordable energy while preserving the environment.    


This essay considers the motivation behind President Kennedy’s key energy initiatives and proposed legislation and puts that motivation in context.  More specifically, the essay discusses some of President Kennedy’s key energy initiatives, in light of the technological, regulatory, economic, and political (domestic and international) climate of the Kennedy years and compares President Kennedy’s key initiatives to the concerns the United States faces today.  From nuclear energy to coal-fired power to electricity infrastructure, this comparison indicates that President Kennedy’s energy and environmental policies were both insightful and prescient, but not without consequences.
There are two points on conservation that have come home to me in the last 2 days. One is the necessity for us to protect what we already have, what nature gave to us, and use it well, not to waste water or land, to set aside land and water, recreation, wilderness, and all the rest now so that it will be available to those who come in the future. That is the traditional concept of conservation, and it still has a major part in the national life of the United States. 

But the other part of conservation is the newer part, and that is to use science and technology to achieve significant breakthroughs as we are doing today, and in that way to conserve the resources which 10 or 20 or 30 years ago may have been wholly unknown. So we use nuclear power for peaceful purposes and power. 



-- President John. F. Kennedy, Sept. 26, 1963

Introduction


When President Barack Obama took office in 2009, the comparisons to President John F. Kennedy, Jr., were inevitable.  An engaging and energetic young president had just been sworn into office during complex and rapidly changing times. In 2008, late-Senator Edward M. “Ted” Kennedy compared then-Democratic presidential nominee Obama and his brother, President Kennedy:  “There is a new wave of change all around us, and if we set our compass true, we will reach our destination—not merely victory for our party, but renewal for our nation. . . . [S]o with Barack Obama . . . the dream lives on.”


In comparing President Obama to President Kennedy, both are often viewed as cultural icons “who by [their] very existence denote a new social order” and are “youthful renewer[s] of the American spirit.”
 From a policy perspective, though, President Obama is more often compared to Abraham Lincoln or Franklin Delano Roosevelt, than President Kennedy.
  Regardless of the appropriateness of these comparisons, this essay argues that President Obama has much to gain from looking to President Kennedy’s policies, not just his rhetoric, especially in setting energy policy. 


Because of his short term of office,
 President Kennedy’s energy policies have not been critiqued, reviewed, or analyzed in the same manner as other administrations.
  This essay seeks to fill part of that void by reviewing the key components of President Kennedy’s energy and environmental goals and policies that managed to have a lasting impact, despite his short term in office, and discussing the results of those policies, both positive and negative.  Through this review, President Kennedy’s policies can become a resource and roadmap for the current Administration and all those who seek to ensure access to affordable energy while preserving the environment.
   


This essay considers the motivation behind President Kennedy’s key energy initiatives and proposed legislation and puts that motivation in context. More specifically, the essay discusses some of President Kennedy’s key energy initiatives, in light of the technological, regulatory, economic, and political (domestic and international) climate of the Kennedy years and compares President Kennedy’s key initiatives to the concerns the United States faces today.   This comparison indicates that President Kennedy’s energy and environmental policies were both insightful and prescient, but not without consequences.

I. The Broad and Complex Nature of the Kennedy Energy Policies 


President John F. Kennedy’s forward-thinking, yet pragmatic, energy and environmental policies were, and are, uniquely comprehensive and coherent.  The concerns facing the Kennedy Administration were not that different from the concerns facing the world today. Not since President Kennedy’s era have energy, environmental, and public safety issues been so intertwined.  Although many of the specific issues have changed over the past fifty years, President Kennedy’s policies provide a useful model in developing ways to address modern concerns. 


President John F. Kennedy’s short time in the White House provides a somewhat conflicted record. President Kennedy is often, and accurately, portrayed as an environmentalist
 and a civil rights advocate.
 He was also a major supporter of space exploration and atomic power, and, perhaps above all, he was committed to foreign policy.
 His policies reflected the complex and difficult nature of the issues of the time. Even when some of his Administration’s policies seemed to conflict with many of his primary goals, most of the policy decisions were part of a coherent, if complex, plan.   


The complexity of President Kennedy’s policies was visible in nearly every key issue.  An outspoken champion of civil rights, President Kennedy did not move forward on legislation until two years into his term,
 when racial violence largely forced the issue.
 He founded the Peace Corps to help promote peace and prosperity in the world,
 yet his policies also set the stage for the Vietnam War.
 An ardent supporter of the environment,
 he also advocated expansion of nuclear power for civilian use
 and proposed and supported construction of coal slurry pipelines.


Complex times lead to complex policies.  Such were, and are, the times.  As President Kennedy explained to the United Nations in 1963, “Never before has man had such capacity to control his own environment . . . . We have the power to make this the best generation of mankind in the history of the world—or to make it the last.”
 This remains true today.


President Kennedy, more than 40 years ago, predicted that 

if we fail to chart a proper course of conservation and development—if we fail to use these blessings prudently—we will be in trouble within a short time.  In the resource field, predictions of future use have been consistently understated.  But even under conservative projections, we face a future of critical shortages and handicaps.  By the year 2000, a United States population of 300 million—nearly doubled in 40 years—will need far greater supplies of farm products, timber, water, minerals, fuels, energy, and opportunities for outdoor recreation.  Present projections tell us that our water use will double in the next 20 years; that we are harvesting our supply of high-grade timber more rapidly that the development of new growth; that too much of our fertile topsoil is being washed away; that our minerals are being exhausted at increasing rates; and that the Nation’s remaining undeveloped areas of great natural beauty are being rapidly pre-empted for other uses.


On many of these issues, President Kennedy was right, or at least in the ballpark. The U.S. population in 1963 was approximate 189 million people.  In 2000, it was more than 280 million.
  It was not until approximately 2007 that the population actually hit 300 million people,
 a mere seven years “late.”  As for water supply, President Kennedy was right that water needs would increase greatly.  Total water withdrawals for all uses in 1960 were 270 billion gallons per day (Bgd).
  By 1980, that number reached a peak use of 440 Bgd; twenty years later, the number had decreased to 408 Bgd.
 


Despite the difficult and complex problems facing the world, or perhaps because of them, President Kennedy uniquely recognized the need to have comprehensive energy and environmental policies. Early in his administration, President Kennedy sought to combine “the widely scattered resource policies of the Federal Government.”
 He noted that prior policies “overlapped and often conflicted” and that funds were often “wasted on competing efforts.”
  As such, he sought to provide consistent standards when measuring the proper Federal contribution to similar projects.
 Perhaps most important, he recognized that “[f]unds and attention devoted to annual appropriations or immediate pressures divert energies away from long-range planning for national economic growth.”
 Although his policies did not always reach this standard, no president since has had such a comprehensive energy plan.


Many of the issues are similar today, but the problems have evolved, and in many cases expanded.  We still face concerns about nuclear proliferation, but instead of primarily being concerned with the Soviet Union,
 our concerns include Iran, Russia, China, North Korea, and Pakistan, among others.
 This diffusion of possible sources has changed how the public views nuclear threats.  Now, the concern about potential threats largely focuses on terrorist activity and how that activity will be funded.  This, in turn, raises concern about foreign fuel sources, because so much of the world’s fossil fuels are controlled by potentially antagonistic regimes. 


In addition, in 2008, as in 1963, we face significant concerns about the environment. Beyond clean air and water – areas where we have made at least some progress – climate change is now a major issue. And access to, and consumption of, foreign resources (particularly oil) are still a major concern.  President Kennedy’s policies, and the process through which they were developed, can help shed some light on the critical energy and environmental issues facing the world today.  With the benefit of hindsight, President Kennedy’s policies provide valuable guidance, indicating what might work, what should be avoided, and the difficulty in determining which is which. 
A. The Power of (and from) Nuclear Proliferation


President Kennedy’s pragmatic and forward-thinking views were apparent in his strong support for atomic energy.  This support was based on two key premises.  First, he believed that having a civilian use for atomic power was essential to managing nuclear proliferation.
 He argued that those who believed the United States should not commit “to being a leader in the peacetime use of atomic energy,” were choosing to waste resources and “say[ing] no to [the] country.”
 Accordingly, he argued, the Atomic Energy Commission, needed to take a “hard look at the role of nuclear power in our economy in cooperation with the Department of the Interior, the Federal Power Commission, other appropriate agencies, and private industry.”


Second, he believed that economically competitive nuclear power could be realized relatively quickly, especially in areas where fossil fuel costs were high.
 The President believed that the base of U.S. energy resources needed to expand to promote economic growth.
  Plus, with so much time and money already put into the nuclear program, President Kennedy sought to find additional ways to put that investment to work.


The first major U.S. atomic energy project was the Hanford Nuclear Weapons Reservation (Hanford), which was located near Hanford, Washington.
  Built during World War II, Hanford was the first full-scale plutonium manufacturing facility in the world.
  Hanford covers 560-square miles and is adjacent to the Columbia River,
 which provided the “abundant, clean water supply” that was needed for cooling.
 Operations started in 1944, and Hanford soon produced the bulk of the plutonium for the U.S. nuclear weapons program, including that which was used for the atomic bomb dropped on Nagasaki.
 


President Kennedy was adamant that the steam produced as a by-product of Hanford’s operations should be used to generate electricity. He strongly supported the Washington Power Supply System proposal to use the steam produced by Hanford to produce power, arguing that it presented “an opportunity, dearly in the public interest, to obtain the maximum benefits from the public investment already committed for this facility and to demonstrate national leadership in resources development while furthering national defense objectives.”
  He congratulated Congress “on the success of their unremitting efforts” to use the by-product steam of the Hanford reactor.
 “[I]t is clearly in the public interest to utilize the heat output of the Hanford reactor, and to obtain maximum benefits from the public investment already committed for this facility if there is a feasible way to do so.”


In his remarks at the Hanford generating plant, President Kennedy applauded the commencement of “work on the largest nuclear power reactor for peaceful purposes in the world.” 
  He noted, “I think this is a good area where we should be first, and we are first.”
  



President Kennedy also talked of using Hanford to promote conservation. He believed that, in addition to traditional notions of conservation, science and technology could achieve breakthroughs to conserve resources in ways that were previously unidentified.
 So, he said, “we use nuclear power for peaceful purposes and power.” 


The science used at Hanford would prove to be both a benefit and burden. By 1963, Hanford had nine nuclear reactors along the Columbia River.
 The original three World War II reactors were updated and expanded, and 177 underground waste tanks were built.
  During 40 years of operations, Hanford produced the plutonium supply for the majority of the United States’ 60,000 nuclear weapons.
  Plainly, the transition from making bombs to making electricity was not as easy as it may have appeared.
 Despite President Kennedy’s insistence that the by-product steam be used for electricity, the science of using nuclear power to generate electricity was an entirely new undertaking.
 As but one hurdle, plutonium for bombs was produced using low-temperature reactors; steam for the electricity generating turbines required a much higher temperature.


The N Reactor, the last plant constructed on the Hanford site, combined plutonium production and steam generation of commercial electric power.
  The N Reactor produced more than 65 billion kilowatts of electricity in 24 years, making the N Reactor the largest electric power producer in the nation during its early years.


As would be expected (at least today), Hanford also proved to be a major environmental hazard.  In fact, “[t]he clean-up of American military nuclear waste is the biggest environmental program as well as the biggest public works program in the history of the world, surpassing the Manhattan Project and the space program combined.”
  In the mid-1950s, leaks in the single-shell, high-level waste storage tanks were confirmed.
  Other concerns surrounded the Columbia River, which supplied the water used for cooling the operations. By 1960, wastewater from Hanford discharged 14,500 curies per day into the Columbia River.
 Recognizing this concern, “Hanford and Atomic Energy Commission leaders discussed rising levels of contamination in fish tissues in the river and in shellfish in coastal waters near the river’s mouth.”


Hanford’s eight single-pass reactors shut down between 1964 and 1971.
  Following the shutdowns, some reports noted that “radionuclide levels in river water and organisms decreased, and by 1975, only a small measurable burden existed, mainly in the sediments of blind sloughs and of areas behind dams.” 
  However, during operation, “these reactors discharged billions of gallons of cooling water, laden with fission and activation products, to the river and to the ground.”


In the aftermath, the United States Department of Energy (DOE), in 1987, created the Hanford Environmental Dose Reconstruction Project (HEDR), which was overseen by the Centers for Disease Control.
 The HEDR was created “to estimate and reconstruct all radionuclide emissions from Hanford from 1944 to 1972, in order to ascertain whether neighboring individuals and animals had been exposed to harmful doses of radiation.”
 The HEDR analyzed Hanford emissions over a 75,000-square-mile area and examined “how radiation traveled through the air, settled into the soil, and dispersed into ground and surface water, and the resulting exposure to individuals who lived in the surrounding urban and suburban areas.”


In 1990, HEDR released the report, Initial Hanford Radiation Dose Estimates, which, for the first time, publicly disclosed that Hanford had released large quantities of radioactive and non-radioactive waste, starting in the 1940s.
 The report triggered major litigation.  Thousands of individuals filed complaints, claiming a variety of illnesses caused by Hanford's toxic emissions.
 Beyond loss of property value, the complaints “alleged that defendants acted intentionally or negligently, and that the radioactive and other toxic emissions reached numerous off-site residents through ingestion of contaminated vegetables, meat, fish, drinking water and milk, swimming in the irradiated Columbia River, and inhalation of toxic air.”
   Over more than fifty years of operations, the potential plaintiffs could have been hundreds of thousands of people. 


In a “strange twist,” the damage to the area is now becoming something of a boon to the region.
 The Hanford area’s Tri-Cities—Richland, Pasco and Kennewick—are getting gearing up for another boom, similar to those of years past. 
  In the 1940s, it was the development of nuclear bombs. 
 In the 1960s, during the peak of the Cold War, it was for weapons production. 
 And, in the 1980s and early 1990s, then-House Speaker Tom Foley, a Democrat from Spokane, funneled $100 million into the local economy.
  Again the federal government is funding a major Hanford-related project.
  This time it is a $4 billion vitrification project to deal with Hanford’s waste.
  


A job boom related to remediation of Hanford’s nuclear operations was hardly the legacy President Kennedy sought.  Hanford’s environmental damage underscored many of the worst parts of nuclear energy.  However, despite the massive Hanford clean-up project, it would be a mistake to assert that President Kennedy was wrong to pursue nuclear power.

First, in all fairness, most of the damage at Hanford was not related to waste from power production; instead, it was from “the past production of plutonium for the nation’s nuclear weapons program.”
  Second, although nuclear power became a lighting rod for criticism from environmental groups as early as the late 1960s, in light of climate change concerns, many “green advocates” are rethinking their position on nuclear power. 


Most prominently, Patrick Moore, a co-founder of Greenpeace,
 has changed his views on nuclear power and, he argues, “the rest of the environmental movement needs to update its views, too, because nuclear energy may just be the energy source that can save our planet from another possible disaster: catastrophic climate change.”
  Mr. Moore’s support of nuclear power is a major ideological transformation.
 He explained his transformation this way:  “In the early 1970s when I helped found Greenpeace, I believed that nuclear energy was synonymous with nuclear holocaust . . . . That's the conviction that inspired Greenpeace's first voyage up the spectacular rocky northwest coast to protest the testing of U.S. hydrogen bombs in Alaska's Aleutian Islands.”
   


Mr. Moore is not alone in this massive change of perspective.  Other leading environmentalists, former critics of nuclear power, now support the idea, as well.  Perhaps most notably, “British atmospheric scientist James Lovelock, father of the Gaia theory, believes that nuclear energy is the only way to avoid catastrophic climate change.”
 In addition, the founder of the “Whole Earth Catalog,” Stewart Brand, now argues that if the environmental movement is serious about removing fossil fuels from the energy mix, additional nuclear power plants are essential.
 

In support of his transformation, Mr. Moore makes the point that coal produces 36% of U.S. carbon dioxide emissions, which is almost 10% percent of the world’s such emissions.
  Carbon dioxide is the primary greenhouse gas responsible for global warming.
 In contrast, nuclear energy produces about 20% of the U.S. power supply,
 with nearly zero greenhouse gas emissions.


There remain many hurdles to overcome—in particular, cost, safety, waste, and proliferation—before additional nuclear power would be feasible.
  But, as a 2003 MIT study put it, “[T]he nuclear option should be retained precisely because it is an important carbon-free source of power.” 
  As such, despite intervening decades of (at least U.S.) skepticism about nuclear power, climate change concerns have rekindled President Kennedy’s vision that nuclear power should have a role in the “other part of conservation . . .  to use science and technology to achieve significant breakthroughs.” 
   
B. Promoting Conservation While Expanding Infrastructure for Coal and Electricity:  A Delicate Balance or a Practical Impossibility?


Despite his firm belief in conservation, President Kennedy also supported the use of coal for energy.  This, too, indicated his pragmatic view relative to energy and the environment.  He understood the need for additional (and economic) fuel sources to power the economy and raise the quality of level in many parts of the country.  


Specifically, during the 1960 presidential campaign, then-Senator Kennedy promoted coal for electricity, a concept he called “coal by wire.”
  He noted that, between 1948 and 1960, coal employment had declined from 127,000 employees to less than 50,000.
  In a telling statement of the times, he stated without equivocation: “Our experts tell us that coal consumption can be doubled and tripled within the next twenty years – but this is a challenge, not a guarantee.”
  Today, statements about coal are often tied to the need to reduce traditional coal plants and increase “clean coal” technologies.  It would be rare indeed to hear of even coal advocates arguing for increased coal use without touting an ability to reduce emissions. 


The “ancient power of coal,” he stated, “burned at the mines and transmitted over huge cables—can re-enter homes in the most modern of forms—as electric power.” 
  In this manner, he proposed to bring coal back into the home, “not by trucks and a shovel, but by wires and a switch.” 
  Although by no means on his own, this goal has certainly been realized. Recently, even with more utilities shifting away from coal, more than 50% of all U.S. electricity still comes from coal-fired plants today.
  

1. Coal Slurry Pipelines:  Attempting to Balance Environmental Concerns with Economic Development


President Kennedy recognized the need for energy throughout the country, and coal slurry pipelines were one way he saw to ensure progress.  

We look forward to the day when energy will flow where it’s needed.  We cannot permit the railroads to prevent coal slurry pipelines from conveying the resources of our mines.  We cannot permit the mining industry to say there shall be no nuclear energy because it may affect them negatively.
  


Once he was in the White House, President Kennedy continued his support for coal, at the same time he was promoting increased conservation efforts.
 In that era, there was nothing incongruous about advocating for conservation and increased coal use at the same time.
  In a special message to Congress on conservation, President Kennedy, in addition to discussing he need to address water pollution and promote land conservation, he also promoted the use of coal slurries (a coal and water mixture) to produce electricity.
  In support of coal for electricity, he announced a proposal to develop coal slurry pipelines, similar to those used for oil, to facilitate interstate transportation. 
  


Coal slurry pipelines are still in existence today.
  From an environmentalist’s perspective, these pipelines are particularly unappealing. First, they move coal for use in generating plants, which leads to significant emissions of greenhouse gases and other toxic pollutants.
    Second, slurry pipelines use a tremendous amount of water.
 


Large coal power plants use a hundreds of tons of coal each day, with corresponding water needs for a slurry pipeline. This is an especially sensitive issue for pipelines in areas with scarce water resources.  As an example, one of President Kennedy’s two proposed coal slurry pipelines was the Black Mesa Mine, which shipped coal slurry 273 miles from a Northern Arizona mine (in the middle of the Hopi and Navajo reservations) to the Mohave Generating Station near Laughlin, Nevada.
  The pipeline was the world’s longest water-slurry pipeline and moved five million tons of pulverized coal per year to the 1,580-megawatt electric power plant. 
  To run the pipeline, Peabody (the original owner) began pumping 4,000 acre-feet per year of drinking water a year from the aquifer under Black Mesa.
 Crushed coal was mixed with the water and injected into the slurry pipeline.
 


In 2006, rather than invest $1 billion to clean up the power plant’s emissions, operations of the plant were suspended.
  The plant was expected to be off-line for at least four years, the amount of time expected that would be needed to resolve conflicts over the plant’s emissions “and to negotiate with two native tribes over rights to the water needed to deliver fuel to Mohave as a slurry.”
  Efforts to reopen the plant have stalled, and there is no indication the plant, or the pipeline, will ever resume operations.
 

2. The Continuous, and Lasting, Need for Infrastructure


President Kennedy’s time was not so different from our own in terms of a vast need for energy infrastructure.  In addition to nuclear power and coal slurry lines, there was a continuing need for electricity infrastructure.  


President Kennedy often touted the success of the Rural Electrification Act (REA),
 provided the long-term financing and technical expertise needed to expand the availability of electricity to rural customers.
  President Kennedy’s prepared remarks for a September 1963 speech at the University of North Dakota stated that, since the REA passed in 1936, more than 900 cooperative rural electrification systems had been built with the assistance of federal financing.
 


The REA’s financial undertaking was enormous.  “More than $5 billion has been advanced to 1,000 borrowers. Over 1,500,000 miles of power lines—enough to criss-cross the nation 500 times—have been built, serving 20 million American people.” 
  The investment, President Kennedy noted, was remarkably sound:  “Out of roughly 1,000 borrowers, only one is delinquent in payment; and the total losses on the $5 billion advanced are less than $50,000.” 
  This low level of default is especially striking in today’s financial times.

Few investors were willing to invest in the rural electrification project without federal financing, yet few private businesses could cite such a successful record.
  In 1963, North Dakota-based, REA-funded cooperatives served on average around one metered farm per mile of line, compared to the average urban-area utility system of 33 electric meters per mile of line.
 North Dakota, at a remarkable 97%, was the state with the highest percentage of people being served by REA-funded utilities.


In addition to the financing issues, President Kennedy argued that the REA raised the standard of living, strengthened the U.S. economy, and even improved national security by providing the power necessary to increase industrial activity when needed. 
  In the State of North Dakota, the President noted in his address, prior to the REA, 3% of farms were powered by electricity; by 1963, nearly every farm in the state had power.
  “What was 30 years ago a life of affluence, in a sense today is a life of poverty.” 
  


President Kennedy recognized, though, that despite the success of the REA, the task of rural electrification was not complete.
  The President sought continuation of the REA to ensure that rural residents had access to power at competitive costs.
  Today, continued construction is necessary, but this time the need is not related to demand.
  U.S. energy infrastructure has not kept up with the increasing needs of a growing population that uses more per capita power than ever before.
  Construction of energy infrastructure continued through the 1960s, but investment in electric transmission lines (the high-voltage lines moving wholesale electric energy), declined (in real dollars) for the twenty-three consecutive years between 1975 and 1998.
  Since 1998, investment has slowly increased, but is still below 1975 levels.
  In 2004, this failure of infrastructure investment translated into a 0.6% increase in circuit miles on the U.S. interstate transmission system.
 


The capital needed to improve the U.S. energy infrastructure investment remains significant. Estimates from $56 billion to $100 billion, are not uncommon, and others have argued that as much as $450 billion is needed to appropriately address electricity infrastructure needs.
   And these investment estimates do not account for all of the additional investments that would be needed to address climate change concerns.
II. Conclusion


The need for a coherent and comprehensive energy and environmental policy is one of the most important issues facing our nation today.  Energy and environmental issues impact broad and diverse areas of concern, including national security, public health and safety, economic growth, and climate change.  Most of President Kennedy’s programs have advanced to the point that little could (or should) be implemented today, from a tactical perspective.  However, from a strategic perspective, his bold and expansive vision should still serve as a model for modern policymakers.  


President Kennedy was willing to take on multiple industries and make clear that the government would support and facilitate projects that were in the best interests of the country, not particular constituencies.  Although, especially in practice, this characterization may be bit idealized, his concept was nonetheless clear.  Modern politicians would be well-served to follow President Kennedy’s admonition:

From the beginning of civilization, every nation’s basic wealth and progress has stemmed in large measure from its natural resources.  This nation has been, and is now, especially fortunate in the blessings we have inherited.  Our entire society rests upon—and is dependent upon—our water, our land, our forests, and our minerals.  How we use these resources influences our health, security, economy, and well-being. 

-- President John. F. Kennedy, Feb. 23, 1961
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