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Introduction
Yucca Mountain is located 100 miles northwest of Las Vegas, Nevada.  The mountain is located on the periphery of the Nevada test range which was one of America’s major nuclear testing areas.  The Federal government wants to put the nation’s high-level radioactive waste and spent nuclear fuel repository there.  Nevada lawmakers are generally opposed to this in a classic “not in my backyard” example.  The root cause of this dispute is the need to permanently dispose of high-level radioactive waste and spent nuclear fuel already accumulated in America.  To deal with this problem, Congress, with input from scientific experts studied various possibilities of disposal methods.  Congress finally chose permanent deep underground entombment.  As Congress went through the process of site selection it eventually mandated the use of Yucca Mountain.  The state of Nevada, environmental groups, and other interested parties chose to oppose the future repository through use of the legal system when other methods did not work.  An examination of the myriad court cases gives adequate background for the long and fascinating saga that comprises the history of Yucca Mountain.  The waste material will be toxic for millions of years.  From that perspective, the battle for site selection does not seem relatively extensive.

Case Law

The Yucca Mountain project involves a multitude of litigation at different stages and containing many parties.  A large number of the cases involve disputes over statutory interpretation of the NWPA.  Other cases involve litigation over resources such as water and land.  The court system has been the primary means for the state of Nevada and environmental groups to slow the process at Yucca Mountain.  Private entities have also protected their rights through timely adjudication of disputes.  Another interpretation is that this litigation is another check on a deeply important process that requires much care and attention.

In Natural Resources Defense Council v. Abraham, the (Department of Energy) DOE appealed the district court’s ruling of summary judgment to a number of plaintiffs opposing a DOE order.  This was the second opinion on the same lawsuit in front of the Ninth Circuit of the U.S. Court of Appeals.  The plaintiffs argued that the DOE would use the order “in a way that redefines high-level radioactive waste as…mere low-level radioactive waste.”
 The plaintiffs maintained that this would breach the Nuclear Waste Policy Act of 1982 (NWPA).  The plaintiffs contended that the DOE would bypass the rules of the NWPA and then deposit the high-level waste in a location other than the potential joint repository at Yucca Mountain.  The issue was whether it was too soon to decide this question.  The court held that this case was not ripe for a decision.
 The court’s main reasoning was that “the abstruse and abstract arguments by the parties show that this case is not presently fit for review.”
  The court’s reasoning also highlighted how the issue of nuclear waste is an ongoing government process when it stated that “we do think that intervention at this point would unduly interfere with the administrative process and that the courts would benefit greatly from a reification of the issues through further factual development.”
 The NWPA constructed a roadmap for choosing a waste repository site which the court believed should be followed.
This case was one of the many court opinions involved in the litigation which centers on the fight over Yucca Mountain.  The court acknowledged the large scope of the controversy when it stated that

When it enacted NWPA, Congress thought it had hit on a solution; it thought that a method for finding the final resting place had been discovered. Over twenty years later, we continue to stagger on in our quest for that perfect repository, and we have not reached our goal. But, then, perhaps twenty years is not that long a period when we realize that we seek a place to store high-level waste safely for hundreds of thousands of years.

The court’s cautionary note is appropriate especially in light of the length of the toxicity of the nuclear waste.  This is a project that will have ramifications for many future generations.  The political, health, and environmental impacts will be felt for a number of years beyond the lifespan of anyone currently living.  
The U.S. Court of Appeals for the District of Columbia Circuit decided the case Indiana Michigan Power Company v. Department of Energy in 1996.  The issue was whether the DOE was obligated to perform its contractual bargain regarding a disposal site for nuclear waste.
  The court held that the DOE did indeed have that contractual obligation.
 The DOE was the defendant in this lawsuit and the plaintiffs were utilities and states which paid fees to the DOE based on the NWPA of 1982.  These fees would be paid into the Nuclear Waste Fund.  In the NWPA the U.S. Congress made several significant findings which were the essential foundation of the current controversy and the litigation in Indiana Michigan Power Company.  The finding at issue here was that the federal government would assume physical responsibility of the nuclear waste by a certain date.
In Indiana Michigan Power Company, the DOE’s statutory interpretation of its contractual obligation to assume physical possession of the waste came to the forefront.  The agency concluded it was not obligated because “the Delays Clause of the Standard Contract would provide an administrative remedy for DOE’s failure to satisfy an obligation under the statute.”
 The court analyzed this agency interpretation under the framework set forth in Chevron U.S.A., Inc. v. Natural Resources Defense Council.  Chevron deference is based on Congressional intent.  In this case, the court determined that the DOE has a statutory obligation “to start disposing of the [spent nuclear fuel] no later than January 31, 1998.”
 If the government could not dispose of the waste by the time of the deadline, the federal government would have to pay damages for breach of contract.
Northern States Power Company was an intervenor in the Indiana Michigan Power Company lawsuit.  Northern States Power Company was the predecessor to what is now known as Xcel Energy Incorporated.  The Las Vegas Review-Journal posted an article on October 1, 2007, explaining the current status of the Indiana Michigan Power Company lawsuit.  The U.S. Court of Federal Claims awarded Xcel Energy $116.5 million based on their breach of contract claim because the federal government did not open the Yucca Mountain depository on time.
 The article also gave a summary and update of the Yucca Mountain timeline, stating that “the Energy Department was required to open the Nevada site for nuclear waste storage by 1998, but the project has been bogged down in controversy, and the earliest possible opening date would be 2017.”
 The year 2017 seems pretty far removed from 1998, and even 2007.  Illustrating the point of the court in National Resources Defense Council v. Abraham, the Yucca Mountain project shows that building a waste repository is a deliberate process.

Another line of litigation is the battle over water used for various reasons at the Yucca Mountain site.  The DOE and the state of Nevada currently have a difference of opinion about water used for bore hole drilling.
  This litigation is in the U.S. District Court for the Southern District of Nevada.  The Judge handling this matter is Chief Judge Roger L. Hunt.  There are currently two phases of drilling at Yucca Mountain.  The disputed water “is used to cool and lubricate drill bits and to create mud for extracting rock core samples…which…are needed to support data required for a license application.”
 The federal government’s distinction between phases one and two are not interpreted in the same manner by the Nevada government.  Nevada is using the borehole drilling water controversy as a tactic to prevent the DOE from making progress at the Yucca Mountain site.  The bore hole drilling process is necessary to gather scientific data in the DOE’s quest for official approval of the site.
In 2000, the Nevada State Engineer denied the DOE the permanent rights to 140 million gallons annually of groundwater.  The State Engineer based this on the premise that “it was not in the state’s interest to allow the government to build and operate a nuclear waste repository at Yucca Mountain.”
 The next significant step occurred in December of 2002.  Nevada and the DOE, with the approval of the U.S. District Court, entered an agreement which granted the DOE access to a finite amount of water to be used for “showers, restroom facilities, dust suppression and emergencies such as fires.”
  The DOE again failed, to obtain permits for 140 million gallons annually in 2003.
  In 2005, the U.S. District Court again approved the DOE’s right to use water for safety and sanitary reasons but not for scientific study.


On June 1, 2007, the Nevada State Engineer issued an order for the DOE to stop using the disputed water for the second stage of bore hole drilling.  U.S. District Judge Hunt denied the DOE’s motion to block that order on August 31, 2007.
 In response, the DOE informed the state by mail on September 6, 2007, that “it had stopped using water for the second phase but would continue using it for the first phase until that phase is completed by the end of September 2007.
 Nevada officials did not approve of the distinction between phases.  Therefore attorneys for Nevada filed two motions on September 10, 2007, in the U.S. District Court asking Judge Hunt to prevent the DOE from using the disputed water at all.
 The judge denied these motions on September 20, 2007, urging the parties to negotiate a mutually agreeable outcome.


There is also a line of cases in which the state of Nevada challenged various aspects of the federal government’s process concerning the high-level nuclear waste repository at Yucca Mountain.  These five cases were from the Ninth Circuit of the U.S. Court of Appeals.  There is Nevada v. Herrington,
 decided in December of 1985; also known as Nevada I.  There is also the case Nevada v. Herrington,
 decided in September of 1987; also known as Nevada II.  John Herrington was the Secretary of the DOE until James Watkins succeeded him as Secretary.  The next case in the line was Nevada v. Watkins,
 decided in September of 1990; also known as Watkins I.  The next two cases were both called Nevada v. Watkins.  Both cases were argued in March of 1991.  Watkins II
 was decided in July of 1991, and the other Watkins case was decided in August of 1991.
 The court explained one of the most important factors underlying this dispute in Watkins I.  The court stated that these cases “do not involve state-owned land.  Yucca Mountain is federally owned land, subject to Congress’ plenary power to regulate its use.”
 That fact of ownership is a powerful factor in the dispute.  Indeed, the U.S. Supreme Court has even spoken on a similar situation.  In Lyng v. Northwest Indian Cemetery Protective Association, the Court dealt with a Native American challenge based on First Amendment religious grounds to a federal government logging and road project.  Justice O’Connor stated “whatever rights the Indians may have to the use of the area, however, those rights do not divest the Government of its right to use what is, after all, its land.”
 Intuitively and legally, the one of the federal government’s strongest arguments is ownership of the land.

The court decided the case Nevada v. Herrington (Nevada I) in December of 1985.
 The Energy Secretary had denied funding to Nevada to conduct its own scientific studies on Yucca Mountain’s feasibility as a nuclear waste repository.
 Nevada’s basis for requesting this money was the NWPA.  The NWPA created the Nuclear Waste Fund which nuclear waste generators filled based on a levy.  States that had been notified they were potential repository sites had access to the money.
 Nevada applied for a grant before formal site characterization and the DOE refused this request.  The court held that the DOE should give Nevada the grant money.  One public policy reason was that “Nevada’s studies can only contribute to the success of DOE’s site evaluation program.”
 The DOE argued that Nevada did not have standing to file the suit and that it was not ripe for adjudication.  

The federal government lost on both counts.  The court held that Nevada had standing because “Nevada has alleged ‘personal injury’ that is ‘fairly traceable’ to the challenged conduct and ‘likely to be redressed by the requested relief.’”
 The reason why the case was ripe for adjudication was that because “Nevada’s Yucca Mountain site is likely to top the list of sites recommended for site characterization in fall of 1985, a challenge to those Guidelines is ripe for review.”
 In holding that Nevada should have access to the fund, the court included limiting language warning that “the state is not entitled to carte blanche access to the Nuclear Waste Fund.  The only pre-site characterization activities that may receive funding are those essential to an informed ‘statement of reasons’ for disapproving a site.”
 That language would foreshadow the issue that would come in the next case.  In Nevada v. Herrington, decided in September of 1987, the court considered the issue whether states could use the Nuclear Defense Fund to finance litigation expenses against the federal government.  The court answered this question in the negative.
 The court treated the issue as a question of statutory interpretation.  Intuitively, it also did not make sense that Congress would have wanted this fund to be a resource to support litigation.


After the two cases when Herrington was the Secretary, there were three cases involving Secretary Watkins.  In Nevada v. Watkins, decided in September of 1990, the state challenged Secretary Watkins’ “decision to continue investigation of Yucca Mountain, Nevada as a potential site for the location of a national high-level radioactive waste repository.”
 Nevada lost this challenge when the court held that “the secretary’s decision to continue site characterization is not contrary to law.”
 Nevada failed on several grounds which included many constitutional challenges. 

The Ninth Circuit of the U.S. Court of Appeals decided the case Nevada v. Watkins in 1991.  Nevada wanted the court to review an environmental assessment prepared by Secretary Watkins pursuant to the NWPA of 1982.
  The NWPA requires “site characterization” which is a process about which sites to investigate.  Each potential site needs an environmental assessment.  Nevada alleged that the Yucca Mountain environmental assessment “is inadequate, and seeks an order requiring the Secretary to correct the inadequacies before proceeding with site characterization at Yucca Mountain.”
 The Court of Appeals dismissed this petition as moot “because Congress amended the NWPA in 1987 to require the Secretary to proceed with site characterization at Yucca Mountain.”
 The federal government won this case based on the explicit intent of congress to focus on the Yucca Mountain site, as opposed to any previously considered sites.
Nuclear Waste

The current dispute over Yucca Mountain is the advanced stage in a decades-old process.  The underlying problem is what to do with nuclear waste.  Yucca Mountain will contain high-level radioactive waste and spent nuclear fuel.  These two subcategories “are materials from nuclear power plants and government defense programs.  These materials contain highly radioactive elements…”
 which are toxic to humans and the environment.  These elements will remain toxic for generations.  If the government “were to take all the spent nuclear fuel produced to date in the United States and stack it side-by-side and end-to-end, the fuel assemblies would cover an area about the size of a football field to a depth of about five yards.”
 This is a useful analogy to visualize the volume of the waste.  Spent nuclear fuel accumulated from the operating lives of current reactors would exceed the projected capacity of the Yucca Mountain facility by 30 percent.
  The fact that the waste is currently dispersed around the nation poses problems of storage and transportation.  Even when a final storage site is approved and constructed, the waste will still have to be transported to its final resting place.


Some background of where this spent nuclear fuel came from is necessary for a comprehensive understanding of the whole process.  Nuclear reactors that produce electricity “use fuel made of solid ceramic pellets of enriched uranium that are sealed in strong metal tubes.”
 One ceramic pellet contains the amount of energy approximately equal to one ton of coal while only being the size of the tip of a little finger.
 This energy comparison highlights a positive aspect of nuclear power.  Nuclear power does not produce the carbon emissions of coal.  When bundled together, these tubes form what is termed a nuclear fuel assembly.  The nuclear fuel creates large amounts of heat which transforms the water into steam which powers turbines.  The turbines generate approximately twenty percent of America’s electricity.
 To put it another way, one out of every five hours of electricity used in America, comes from a nuclear power plant.  That statistic highlights the reality that the U.S. already has some dependency on nuclear power.  It is a forgone conclusion that the U.S. must figure out what to do with waste that has already accumulated.  That issue is separate from the debate of whether the risks and costs of relying on nuclear technology in the future outweigh its benefits.  The uranium pellets are no-longer efficient after three or four years and must be replaced.  At this point the entire assembly is called spent nuclear fuel and is extremely radioactive.
 After the spent nuclear fuel assemblies are removed, they are transferred to temporary storage.  Many of those storage facilities are in different states of poor condition due to their temporary nature and advanced age.

All of the high-level radioactive waste is stored by the government at government facilities.  Spent nuclear fuel and high-level radioactive waste is “stored in temporary facilities at some 121 sites in 39 states.”
 The present scattered storage arrangement is in stark contrast to the benefits of one unified federal government repository.  These diffuse, temporary storage method allows for much more exposure to many different people.  This arrangement also allows for security risks at the numerous sites.  In the modern world of terrorist activity, this is a credible threat that must be taken into account by elected leadership and private citizens alike.  The staggering figure is that in America, “over 161 million people reside within 75 miles of temporarily stored nuclear waste.”
 Yucca Mountain is 100 miles from Las Vegas, which is 25% greater than the distance that many Americans currently have as a buffer.  The current storage methods are temporary and are not designed to stand up to the ravages of climate and time.
Different Storage Methods

Due to the temporary nature of the current storage scheme, the federal government commissioned comprehensive scientific and expert studies to discover a permanent storage solution for the nation’s nuclear waste.  The experts came up with several options which included keeping the material at the present storage facilities, burying the material deep in the floor of the ocean, placing the material in polar ice sheets, transporting the material into outer space, or placing the material in a permanent, deep underground repository.
 Besides solving its own nuclear waste problem, other nuclear nations will closely watch America’s solution.  This is a global problem because nuclear power is used throughout the world and the radioactive material has the potential to outlive the borders the world knows today.  In addition, stolen material could end up doing harm anywhere.


Each of these alternatives comes with its own positives and negatives.  Since nuclear waste is so dangerous for so long, most of the options have more negatives.  Leaving the material in its present location is unsafe because the waste is only in temporary containers at facilities which are currently breaking down.  The material is also spread throughout the country, in an arrangement to expose numerous people to danger.  There are much more people being exposed currently than if the waste was kept in one central site.  Also the diffuse nature of the current storage makes the waste comparatively more difficult to monitor and protect.  Burying the waste on the ocean floor is another problematical option.  Oceans are international resources and if an operation goes badly, it would affect a resource which the whole planet uses.  There are also corrosion and pressure issues with the casks in this environment.  If necessary, retrieval of the waste from the ocean floor would be very difficult.

Scientists once considered entombing the waste in ice.  Burying the waste on polar ice sheets would be nearly impossible given the modern impact of climate change.  Scientists explored that possibility approximately twenty-five years ago, before the world had an understanding of climate change.  Sending the waste into outer space is an intriguing possibility.  Three options would be burying the waste on the moon, flying the waste into the sun, or just letting the waste drift away into outer space.  The space-based solution has problems of technological feasibility and cost-effectiveness.  The amount of loads transported into space would cost a staggering amount of money and would contain too much risk of explosion upon trying to break free of the earth’s gravity.  The waste itself would not explode; it would just leave a huge radioactive mess.  Based on scientific recommendations, Congress decided that deep underground burial was the best option.

Yucca Mountain
The federal government owns Yucca Mountain and it is uninhabited by humans.
 The land and the area have specific characteristics that make the site preferable.  For instance, the area is arid.  Low amounts of rainfall are imperative because scientists do not want water entering the mountain, corroding the containers, and then leaching the waste away.  Yucca Mountain is preferable because “approximately 95% of this total [rainfall] either runs off, evaporates, or is taken up by the desert vegetation.”
 The rainwater issue is related to the issue of the aquifer under the mountain.  Experts believe Yucca Mountain is a safe site due to its deep water table.  The planned Yucca Mountain repository would house the waste about 1,000 feet below the surface.  That would ensure that the waste would be approximately 1,000 feet above the water table.  As a result, “any water that does not run off or evaporate at the surface would have to move down nearly 1,000 feet before reaching the repository and then another 1,000 feet before it reached the water table.”
 Yucca Mountain sits above a defined hydrologic basin.  The Death Valley hydrologic basin is self-contained and its water “does not flow into any rivers or oceans and is isolated from the aquifer systems of Las Vegas and Pahrump (the largest community in Nye County).”
 The isolation from other sources of water was one reason that scientists preferred this site.  One other factor is that the site adjacent to Yucca Mountain had been subject to many nuclear tests during the cold war.

The Yucca Mountain repository would store the contained radioactive material in specially designed underground tunnels.  There are two primary types of barriers that would be used to contain the materials underground: natural and manmade barriers.  The natural barriers would be the thick rock of the mountain and the manmade barriers would be engineered by scientists.
  This two-part plan is one key element to the safe housing of the waste.  Careful design will also allow for simple access to the waste by the proper authorities in the future.  One can hope, but the literature does not specifically state it, that one day human technology will find a way to safely and efficiently neutralize the waste.  At that future time, it could be retrieved and processed in a safe and environmentally friendly method.  Or maybe by that time it could be flown into the sun in a cost-effective and safe way.

Based on the amount of time that the waste would need to be stored, the ground in which it is entombed must be stable.  The DOE addressed the movement of rocks and earthquakes in one of its Yucca Mountain Fact Sheets.  The DOE stated that the impact of earthquakes is different above-ground than it is below-ground.  The DOE has concluded “that the potential for earthquake damage to an underground repository is very slight.”
 This is based on worldwide experience showing that underground structures can withstand earthquakes much better than surface structures.  In this specific situation involving Yucca Mountain, tests at the Nevada Test Site showed that “mine tunnels have withstood ground motion from underground nuclear explosions that are greater than any ground motion anticipated at or near Yucca Mountain.”
 This is one of the reasons why actual data supports the safety of the site.  The DOE is confident that above-ground repository facilities “can be designed safely to withstand earthquake effects.”
 One of the necessary above-ground facilities is a transshipment point for offloading the waste casks from trains and trucks and then preparing the waste for entombment.  The federal government has been conducting testing operations in this area since World War II and is confident that the area will be stable relative to other areas.

One essential way to test the land at the site is bore hole drilling.  Bore hole drilling operations recently “turned up preliminary evidence that an earthquake fault line passes beneath the place where project officials want to build concrete pads for storing thousands of tons of highly radioactive spent fuel.”
 These operations require many gallons of water.  Nevada has disputed the DOE’s rights to this water for several years.  The irony is that use of this water may aid Nevada in their argument against the nuclear waste repository.  Nevada argues that the site is susceptible to earthquake hazards, floods, and volcanic activity.  Scientific evidence shows that “the mountain itself is a volcanic-rock ridge formed about 13 million years ago”
 by volcanic ash.  The specific problem is that “the Bow Ridge fault passes directly beneath the footprint of a pad where spent fuel canisters would age or cool down before they are entombed”
 in Yucca Mountain.  It is necessary to note that this fault line is not below the actual storage site.  This may be a significant discovery for the Yucca Mountain licensing process.  This is due to the fact that the DOE set its own deadline to submit a license application to the Nuclear Regulatory Commission (NRC) in June of 2008.


The type of waste that will be entombed in Yucca Mountain will remain toxic for millions of years.  One of the important concerns for the Yucca Mountain project is creating a warning system to alert future generations about the high-level radioactive waste and spent nuclear fuel.  The DOE addresses this situation in one of its Yucca Mountain Fact Sheets.  The DOE must have a preliminary plan for this warning system when it applies for its license from the NRC.  The NRC stated that this warning system must “accurately identify the location of the repository, be designed to be as permanent as practicable and convey a warning against intrusion into the underground repository, because of risk to public health and safety from radioactive wastes.”
  The DOE is currently planning to use both monuments and markers to achieve these vital notification goals.  The repository will eventually be closed permanently and these monuments and markers must explain what is inside the mountain for posterity.  Current plans state that “closure of the repository would be at least 50 years, and possibly up to 300 years, after the first waste is emplaced deep underground.”
  After the waste is entombed, it may not come out for an unfathomable amount of years.  The DOE must ensure that “warnings can be coherently conveyed for thousands of years into the future when human society and languages could change radically.”
  That is why the monuments and markers will be posted in Arabic, Chinese, English, French, Russian, and Spanish, which are the six official languages of the United Nations.
 This also acknowledges the potential global reach of the waste.


Transportation of the spent nuclear fuel to Yucca Mountain from around the United States is a sensitive and controversial issue.  The transportation makes many people nervous and raises various public policy issues.  These issues rank from very complicated to pretty straightforward.  The DOE covered this topic in one of its Yucca Mountain Fact Sheets.  The DOE states that “over the last 40 years, approximately 3,000 shipments of spent nuclear fuel have been transported safely over America’s highways, waterways, and railroads…with no fatalities, injuries, or environmental damage caused.”
 That track record is in the past though.  Currently the DOE, the Department of Transportation, and the NRC are planning and testing a shipping container “designed to maintain its integrity under normal transportation conditions and under hypothetical accident conditions.”
  These containers are subjected to four hypothetical accident scenarios including a free fall onto an unyielding surface, a puncture test, an all-engulfing fire, and immersion under water.
 Careful routing of the waste containers is imperative due to safety of population centers, proximity of emergency facilities, and attempts at sabotage.

The nation faces many questions about terrorism in the post-September 11th world.  Terrorist groups could fashion devastating weapons with dangerous nuclear waste.  This material could be used to make a “dirty bomb.”  This would not consist of a nuclear explosion, but would disperse radioactive material in a conventional explosion.  In the right location, the death toll and the cleanup would be more than the nation could endure.  This is why the transportation of the waste must be carefully controlled.  Not only could this waste be stolen by terrorists, it could be stolen by people who would try to sell the material to terrorists.  This fear is related to the idea that if the waste was in one central location it could be monitored and controlled more easily than if it was spread at different sites.

Farber Analysis

Cases and Materials on Environmental Law uses four basic questions to create a framework for understanding and analyzing environmental law issues.  These four questions are: 1) “Who should set environmental policy?” 2) “How should we make tradeoffs between environmental protection and cost?” 3) “What regulatory instruments should be used?” 4) “How should we deal with scientific uncertainty?”
 These questions are applicable for analyzing the dispute over the potential high-level radioactive waste and spent nuclear fuel repository at Yucca Mountain.

Who should set environmental policy?  The answer to this question begins with an analysis of the government entities with a stake in the dispute.  At the forefront, this involves the State of Nevada and the federal government.  The federal government owns the land in question.  The U.S. military has used the area surrounding Yucca Mountain to test nuclear weapons from shortly after World War II, until the end of the Cold War.  The land has already been exposed to nuclear materials as a consequence of this testing.  Litigation subjects regarding the land have included issues of water rights and property rights.  One of the tactics Nevada has used to obstruct the federal government’s progress is to restrict access to water that is necessary for the research process.  This research is necessary to gather information for the various licensing milestones.  Another tactic Nevada used was trying to prevent the federal government’s physical access to the site through not granting necessary easements.

State and local politicians from different branches of the government have been involved in the controversy.  The President of the United States is involved as an approving official for milestones in the licensing process.  The United States Congress created the NWPA which serves as a roadmap for the project.  That Congressional action directly involved Nevada’s two United States Senators and Nevada’s Congressional Representatives.  This presents an interesting dynamic which some Nevada politicians allege has caused the other members of Congress to “gang up” on the Nevada delegation.  

The most important involvement by the government is in the form of various federal administrative agencies.  The governmental entities with primary responsibility in this project are the NRC (formerly the Atomic Energy Commission), the DOE, the Environmental Protection Agency and the U.S. Congress.  The DOE tests and plans the facility and the Secretary of Energy is a major approving official.  In the capacity as approving official, the Secretary has become a party to much of the litigation.  State officials in Nevada also play a role in this process.  The governor and the state legislature have a specific role prescribed by the NWPA as related to the approval process.  According to the NWPA, “the Governor or legislature of each State shall have authority to submit a notice of disapproval to the Congress”
 if a site in their state is selected.  However, this disapproval can be trumped by the federal government.  Possibly the largest, if not the most visible federal involvement comes from the federal court system.

How should we make tradeoffs between environmental protection and cost?  Due to the danger and the longevity of the material involved, the federal government has spent a great deal of money and time on the project.  There is also a large amount of government oversight.  The cost and oversight shows that the federal government is spending numerous tax dollars on this project to ensure safety for posterity.  Tradeoffs are not so much an issue here because the NWPA and the program it mandates are focused on one site.  The Endangered Species Act can be used as an example to illustrate resource allocation.  In that Act, one endangered species may receive resources at the expense of another species.  That is not the case in the situation of the nuclear waste because there is no major alternative project to Yucca Mountain.

What regulatory instruments should be used?  While trying to research and implement a permanent repository for high-level radioactive waste and spent nuclear fuel, the federal government created a specific regulatory scheme.  This statute was the NWPA of 1982.  Congress later amended it, with the most significant amendments coming in 1987.  These amendments specifically mandated that the government focus all attention on Yucca Mountain as the site for the repository.  The NWPA also mandates compliance with the National Environmental Policy Act of 1969, unless compliance is explicitly exempted.  For example, a final environmental impact statement on Yucca Mountain is required.  But the act does not require environmental impact statements considering “the need for a repository, the alternatives to geological disposal, or alternative sites to the Yucca Mountain site.”
 Those are situations where Congress has stepped in to streamline the process.
How should we deal with scientific uncertainty?  The simple answer to this question is by conducting many scientific studies.  Scientific uncertainty plays into this process by ensuring that the appropriate number of experts is consulted to make the best decisions possible.  Scientists made the recommendations that eventually helped Congress choose deep underground entombment of the waste.  The experts determined that there was too much scientific uncertainty involved with transporting the waste into space, burying the waste in the ocean, or placing the waste on polar ice sheets.

Nuclear Waste Policy Act (NWPA)
The NWPA of 1982 is a comprehensive statute that outlines the federal government’s plan for high-level radioactive waste and spent nuclear fuel.  In the statute “Congress created a comprehensive scheme for the interim storage and permanent disposal of high-level radioactive waste generated by civilian nuclear power plants.”
 Early in the Act, Congress made several findings which highlight important aspects of the statute.  In the NWPA, Congress found that high-level radioactive waste “creates potential risks and requires safe and environmentally acceptable methods of disposal.”
  That finding is the overarching theme of the statutory framework.  Throughout the whole process, Congress has consulted with scientists and other experts to understand the risks of the waste and minimize those risks.  Congress also found that spent nuclear fuel is a national problem.  It is national from the perspective that many states have waste that needs to be entombed.  It is also national from the perspective that other states share in the electricity that is manufactured from that nuclear material.  Even more states will potentially be impacted as the waste travels through states en route to its final resting place.

Congress also found that previous efforts, since the early 1950s, to find a permanent solution have failed.  In response to the large amount of waste and the inability to find a solution for its disposal, Congress determined that the federal government was responsible to devise a permanent disposal plan.  While the federal government made the commitment to permanently handle this waste, Congress acknowledged that the generators of the waste are responsible for interim storage at various separate sites.
  In its final finding, Congress foreshadowed future battles over choosing a permanent site by declaring that the topic is a public political concern in the states.
 The NWPA considered Yucca Mountain one of the main candidate sites in the 1982 statute.  The Act mandated that the characterization and consideration of the Yucca Mountain site must be in compliance with the National Environmental Policy Act of 1969.
  

The NWPA also instituted a Nuclear Waste Fund.  The purpose of this fund was to “ensure that the costs of carrying out activities relating to the disposal of such waste and spent fuel will be borne by the persons responsible for generating such waste and spent fuel.”
  The fund itself would be “composed of payments made by the generators and owners of such waste and spent fuel.”
 The NWPA “authorized the Secretary of Energy…to enter contracts with owners and generators of high-level radioactive waste and spent nuclear fuel…under which the parties were to pay the” DOE fees.
 This arrangement was to begin no later than 1998.  That deadline resulted in litigation when “in 1993, several states and utilities became concerned about DOE’s ability to meet its obligations under NWPA.”
 The end result was that the federal government must pay damages for failing to open the permanent storage site.
Over time, Congress narrowed the list of candidate sites to Yucca Mountain.  The DOE chose nine candidate sites in 1983.
 One important step was when “Congress amended the NWPA in 1987 to require the Secretary to proceed with site characterization at Yucca Mountain.”
 Originally, “the NWPA called on the Secretary to nominate at least five candidate sites suitable for selection as the first repository site and recommend three of the nominated sites to the President for further investigation through the process known as site characterization.”
 The Secretary recommended three sites for characterization on May 28, 1986: Yucca Mountain, Nevada, Deaf Smith County, Texas, and Hanford, Washington.
 Congress intervened and streamlined the site characterization process by choosing Yucca Mountain and amending the NWPA.  This Congressional decision would have ramifications at various stages in the litigation process.

Conclusion

Nuclear waste and nuclear testing will have a lasting legacy.  The Yucca Mountain repository and the heavy use of the Nevada Test Range bring this topic realism, especially for Nevadans.  One perspective to understand the consequences is to observe the aftermath of nuclear testing in the former Soviet Union.  This is only possible in an era of liberalized information.  CNN’s website carried an article entitled Inside the Nuclear Underworld: Deformity and Fear, which centered on Kazakhstan’s “terrifying nuclear past.”
 The author visited an orphanage and later reported that “decades of Soviet nuclear testing unleashed a plague of birth defects.  When the Soviet Union tested its nuclear devices, it chose eastern Kazakhstan, one of its remotest, most desolate areas.  But no one bothered to evacuate the people living there.”
 This article highlighted the worst aspect of what happens to humans when nuclear material is not handled properly.  The human factor of deformed children and the sadness of devastated parents is one of the worst-case, but plausible, scenarios if nuclear material is mishandled.  The U.S. has the luxury of hindsight and the knowledge of the mistakes of other nations to guard against such a terrible outcome.  Such hindsight imposes the affirmative burden on the U.S. to learn from those mistakes and to ensure that the U.S. handles its own nuclear waste in accordance with that knowledge.
In the final analysis, the question comes down to whether a repository at Yucca Mountain for high-level radioactive waste and spent nuclear fuel is a good thing.  That question can be answered, but only by breaking down the question into appropriate sub-parts.  The basic question is whether using nuclear power to produce electricity and power naval ships is a good thing.  The answer to that question does not actually need to be answered.  This is because the U.S. must properly store all of the high-level nuclear waste and spent nuclear fuel that has been created to date.  So the question becomes, after the U.S. finally solves the problem of storing the current waste, should the nation put itself in the position to create more waste.  The end of that question is beyond the scope of this analysis.

Once the decision is made that the waste must be stored permanently, the question is how.  The answer is that it must be stored in the best way possible.  That analysis is centered on protection of human life and protection of the environment.  There is a temporal requirement that necessitates an effective storage facility now and into the distant future.  So the question centers on whether deep underground entombment of the waste in a repository is the best storage method.  This determination is made compared to the possibility of one of the other storage methods previously discussed.

The federal government selected deep underground entombment for high-level radioactive waste and spent nuclear fuel.  The other options are sending it into space, burying it on polar ice sheets, burying it on the ocean floor, or tectonic subduction.  For several significant reasons those other alternatives are not currently feasible.  Once concluding that deep underground entombment is the best method of storage and disposal, the analysis comes down to choosing the best location.  This initiates two lines of inquiry.  The first centers on finding the best location; the second on ensuring a just and legal selection process.  It is this last step of choosing the final resting place that is the most time-consuming and the most controversial.  At face value, no one wants to be in the vicinity of nuclear waste, no one wants to be near it in transportation, and no one wants to be in close proximity to it for the duration of its entombment.  Politically, it is difficult for the home state to acquiesce without opposition.  That would then become the best issue for that public servant’s opponent in the next election.


Out of the available means for storing high-level radioactive waste and spent nuclear fuel, deep underground entombment is the best method.  The other options are too unstable, too dangerous or too expensive.  As a side issue, the government has a good record of safely transporting radioactive waste.  So moving the waste to its final resting place should not pose a problem.  The question comes down to whether Yucca Mountain is the best location for this permanent site.  This decision must be evaluated from the basis that there is no perfect site.  There will always be some degree of scientific uncertainty about the technology and uncertainty about the behavior of the land itself over time.  At this point, the decision will probably come down to the plenary power of Congress.  The process has been guided and the speed of the process has at times been controlled by Congress.  This is evident when Congress stepped in and made certain site selection decisions.


Even though Congress has made certain decisions, the process must remain just and legal.  This endeavor has seen many scientific research projects by different organizations.  These include scientific groups, the federal government, the state government, the court system, and environmentalists.  Another factor in favor of the project being extremely well-scrutinized is the transparency.  The government has been open about the planning and the research process.  This project has been in the press and in court opinions.  This is contrasted with the policies of the former Soviet Union.  The federal courts function as a means to ensure that the federal government follows the rules that it set forth.  This alone is probably the most important check on the process.  In the end, only history can measure the success and wisdom of this project.  Ultimately no individual or group can currently predict the lasting safety and structural integrity of the waste depository at Yucca Mountain.  Indeed, with all of the planning for tens-of-thousands of years into the future, the ultimate success of this project will actually be if this turns out to be a temporary fix.  Ultimately, for humans to have success with the future of nuclear technology and success with the waste already accumulated, human science must find a way to neutralize and efficiently reprocess high-level radioactive waste and spent nuclear fuel.
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