Affirmative: Yucca Mountain
Go Tell It On the Mountain: The Case for Yucca Mountain Nuclear Waste Repository
By Joseph Lin
Resolved: The United States Federal Government should substantially reform its energy policy
This case reactivates the US federal government's former policy plan to store radioactive waste from nuclear reactors that has accumulated over the last 60 years.   When the Yucca Mountain, Nevada, federal underground storage facility was cancelled during the Obama administration, before it even opened, US nuclear waste policy was set back to "square one" with no option for long-term storage.  The federal government has been collecting money for decades to pay for Yucca Mountain, so the funding is already in place.  All that's needed is the political will and the fiat of an Affirmative ballot to solve the US nuclear waste problem.
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Tell It On The Mountain: Reactivate Yucca Mountain Nuclear Waste Repository
[bookmark: _Toc76903063][bookmark: _Toc39995952]Nuclear energy has been part of the US economy for the last 60 years and all the nuclear reactors operating over those decades have been producing very dangerous waste materials.  The US federal government once had a plan to safely dispose of that waste but it was cancelled for political reasons. With no alternatives available, we need to overcome the political roadblocks and affirm that: The United States Federal Government should substantially reform its energy policy.
Our case today will not be advocating for or against nuclear energy.  You don't have to like or dislike nuclear energy to vote for our plan.   Our case today is about dealing with nuclear waste that has already been accumulated in the past and must be safely disposed of today in order to protect public safety.
[bookmark: _Toc104582361][bookmark: _Toc137735837]OBSERVATION 1.  DEFINITIONS
[bookmark: _Toc104582363][bookmark: _Toc137735838]Policy
Merriam Webster Online Dictionary copyright 2022. https://www.merriam-webster.com/dictionary/policy (accessed 10 May 2022)
a high-level overall plan embracing the general goals and acceptable procedures especially of a governmental body

[bookmark: _Toc104582364][bookmark: _Toc137735839][bookmark: _Toc76903067]OBSERVATION 2. INHERENCY, or the conditions of the Status Quo.  Some key FACTs

[bookmark: _Toc104582365][bookmark: _Toc137735840]FACT 1.   No permanent storage

[bookmark: _Toc137735841]The Yucca Mountain, Nevada, nuclear waste storage facility was canceled and there's no alternative
Catherine Clifford 2021.  (climate innovation and technology reporter. Columbia Univ. bachelor’s degree.) December 18, 2021. “The feds have collected more than $44 billion for a permanent nuclear waste dump — here’s why we still don’t have one”. CNBC.  https://www.cnbc.com/2021/12/18/nuclear-waste-why-theres-no-permanent-nuclear-waste-dump-in-us.html (Acc: 5/29/23)
The federal government has a fund of $44.3 billion earmarked for spending on a permanent nuclear waste disposal facility in the United States. [END QUOTE] It began collecting money from energy customers for the fund in the 1980s, and the money is now earning about $1.4 billion in interest each year. [THE AUTHOR LATER SAYS, QUOTE:] But plans to build a site in Yucca Mountain, Nevada, were scuttled by state and federal politics, and there’s been a lack of political will to find other solutions. The result is that the U.S. does not have the infrastructure to dispose of radioactive nuclear waste in a deep geologic repository, where it can slowly lose its radioactivity over the course of thousands of years without causing harm.
[bookmark: _Toc15759][bookmark: _Toc137735842]FACT 2.  Getting worse.

[bookmark: _Toc8038][bookmark: _Toc137735843]Nuclear waste is piling up with no viable solution for safe storage
Allison Macfarlane and Rodney Ewing 2023 (Macfarlane is director of the School of Public Policy and Global Affairs at the Univ. of British Columbia and former chairman of the U.S. Nuclear Regulatory Commission. Ewing is co-director of the Center for International Security and Cooperation at Stanford Univ and former chairman of the U.S. Nuclear Waste Technical Review Board) 6 Mar 2023 " Nuclear Waste Is Piling Up. Does the U.S. Have a Plan?" SCIENTIFIC AMERICAN (accessed 12 June 2023) https://www.scientificamerican.com/article/nuclear-waste-is-piling-up-does-the-u-s-have-a-plan/
About 88,000 metric tons of spent nuclear fuel from commercial reactors remain stranded at reactor sites, and this number is increasing by some 2,000 metric tons each year. These 77 sites are in 35 states and threaten to become de facto permanent disposal facilities. Without a geologic repository, there is no way forward for the final disposal of this highly radioactive material. Storing it in pools and dry casks at reactor sites is a temporary solution; it is safe for decades, but not the millennia needed to isolate this radioactive material from the environment. The present U.S. policy of indefinite storage at a centralized site is not a viable solution, as it shifts the cost and risk to future generations.

[bookmark: _Toc76903073][bookmark: _Toc20662235][bookmark: _Toc104582371][bookmark: _Toc137735844]OBSERVATION 3.  The Plan, implemented by Congress, the President, the Dept. of Energy and any other necessary federal agency

1. [bookmark: _Toc104582372][bookmark: _Toc76903074]Congress votes to authorize and fund the completion of the Yucca Mountain nuclear waste repository 
2. Plan takes effect next October first.
3.  Enforcement through the Dept. of Energy in the same manner and to the same extent as previously before Yucca was canceled. Fraud/abuse punished the same as under similar, existing laws.
4.  Funding from the existing Nuclear Waste Fund, reinstatement of the Nuclear Waste Fund fee, existing budget of the U.S. Dept of Energy and general federal revenues.
5.  All Affirmative speeches may clarify.
[bookmark: _Toc137735845]OBSERVATION 4.  ADVANTAGES
 
[bookmark: _Toc137735846]ADVANTAGE 1.   One million years of safety

[bookmark: _Toc12336][bookmark: _Toc137735847]A.  The Link:  Restarting Yucca Mountain is the answer
Catherine Clifford citing Dr. Andrew Kadak 2021.  (CC: A climate innovation and technology reporter. She covers innovation in related industries including nuclear fusion and fission, energy storage, carbon removal and solar geo-engineering.  Clifford attended Columbia University where she earned a bachelor’s degree.) (AK: President of Kadak Associates, Inc.   nuclear power consulting firm. Former President and CEO of the Yankee Atomic Electric Company.   Masters and Ph.D. in Nuclear Engineering from the Massachusetts Institute of Technology) December 18, 2021. “The feds have collected more than $44 billion for a permanent nuclear waste dump — here’s why we still don’t have one”. CNBC.  https://www.cnbc.com/2021/12/18/nuclear-waste-why-theres-no-permanent-nuclear-waste-dump-in-us.html (Acc: 5/29/23) (brackets added)
In May 2016, the NRC issued a final supplemental report on Yucca Mountain finding that that risks associated with proposed fears of groundwater contamination, one of Reid’s points of contention, would be “small.” The recent move by the DOE to solicit feedback for finding a new location is a delaying tactic, said Kadak. “Even if the consent-based-siting processes started, I don’t see any state volunteering,” Kadak said. Yucca Mountain is the logical and best solution, [former MIT nuclear science Professor Andrew]  Kadak said. “If I was the president, I would suggest restarting Yucca Mountain, because it’s an acceptable site, it’s had the technical reviews by the NRC [Nuclear Regulatory Commission], it’s ready for licensing hearing,” Kadak said.

[bookmark: _Toc19781][bookmark: _Toc137735848]B.  The Impact:  One million years of safety. The US Dept of Energy (DOE) and Nuclear Regulatory Commission (NRC) experts agree the plan grants 1 million years of safe waste storage
The World Nuclear Association, last updated January 2023. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Storage and Disposal of Radioactive Waste” https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx  (Acc: 5/29/23)
The project has experienced many delays since its inception and following the 2009 presidential election the Barack Obama administration decided to cancel it. However, in June 2010 the Nuclear Regulatory Commission's Atomic Safety and Licensing Board (ASLB) rejected the DOE's motion to withdraw the licence application, and in August 2013 the federal Appeals Court ordered the NRC to resume its review of the DOE's application for a licence to construct and operate the Yucca Mountain repository. The final volumes of the NRC’s safety evaluation report were published early in 2015, which contain the agency's technical review of safety of the repository. In May 2016 the NRC released its final supplement to the US DOE's environmental impact statement on the proposed Yucca repository. Both the environmental impact assessment and the NRC's experts established that the repository design would prove safe for one million years.

[bookmark: _Toc137735849][bookmark: _Toc5808]ADVANTAGE 2.  Billions of taxpayer dollars saved.

[bookmark: _Toc30482][bookmark: _Toc137735850]Lack of the permanent repository is costing billions of dollars 
Prof. Rodney C. Ewing 2018. (An American mineralogist and materials scientist; co-director of the Center for International Security and Cooperation at Stanford University and former chairman of the U.S. Nuclear Waste Technical Review Board. Professor in Nuclear Security at the Center for International Security and Cooperation, and a Professor in the School of Earth, Energy and Environmental Sciences at Stanford University.) July 3, 2018. “Nuclear waste costs Americans billions every year https://fsi.stanford.edu/news/nuclear-waste-costs-americans-billions-every-year (Acc: 5/30/23)
[bookmark: _Toc5449]The Department of Energy was to take ownership of this fuel on January 1, 1998, but they didn’t because there was no geologic repository. Now the utilities who have the fuel have to continue to deal with it on[-]site. They have sued the federal government for its failure to take ownership of the fuel, so now we pay about half-a-billion dollars a year to the utilities for their simply keeping the fuel because there’s no place for it to go. [END QUOTE] The projected cost of this penalty, let’s say, is something on the order of many tens of billions of dollars, depending on how long the spent fuel has to remain at the reactor sites. [THE AUTHOR LATER SAYS, QUOTE:] The cost of doing nothing over time will be equivalent to what we charge the rate payers, $40 billion over time. 

[bookmark: _Toc137735851]ADVANTAGE 3. Reduced risk of nuclear incidents and accidents

[bookmark: _Toc137735852][bookmark: _Toc13116][bookmark: _Toc2960]A.  The Risk: Current temporary storage policy is dangerous.  The waste is already leaking
Dr Mitch Jacoby 2020. (Senior correspondent at Chemical & Engineering News. Ph.D. in Chemistry from Northwestern Univ.) March 30, 2020. “As nuclear waste piles up, scientists seek the best long-term storage solutions”. Chemical & Engineering News. American Chemical Society. Volume 98 | Issue 12. https://cen.acs.org/environment/pollution/nuclear-waste-pilesscientists-seek-best/98/i12 (Acc: 5/30/23) 
“Regardless of whether you are for or against nuclear power, and no matter what you think of nuclear weapons, the radioactive waste is already here, and we have to deal with it.” That’s Gerald S. Frankel’s matter-of-fact take on the thousands of metric tons of used solid fuel from nuclear power plants worldwide and the millions of liters of radioactive liquid waste from weapons production that sit in temporary storage containers in the US. While these waste materials, which can be harmful to human health and the environment, wait for a more permanent home, their containers age. In some cases, the aging containers have already begun leaking their toxic contents. “It’s a societal problem that has been handed down to us from our parents’ generation,” says Frankel, who is a materials scientist at the Ohio State University. “And we are—more or less—handing it to our children.”
[bookmark: _Toc137735853]B.  The Solution: Storing nuclear waste in a geological repository greatly reduces the risks 
Madeleine Jennewein 2018. (Former Assistant Editor in Chief of the Journal of Science Policy and Governance; fifth-year Ph.D. student in the Virology program at Harvard University..) September 5, 2018. “Looking for a Trash Can: Nuclear waste management in the United States”. Harvard University SITN. https://sitn.hms.harvard.edu/flash/2018/looking-trash-can-nuclear-waste-management-united-states/ (Acc: 5/29/23) 
Geological disposal greatly diminishes many of the risks of nuclear waste, securely placing the waste underground, away from water sources, hurricanes, and humans. If located in an arid or frozen area isolated from earthquakes, a geological repository would be virtually impenetrable, and would effectively shield radioactive material. Thus, permanent geological disposal is the main goal of most countries. Many countries, with the U.S., Sweden, and Finland leading the effort, have begun the arduous process of selecting a site that meets intense scientific and logistical standards. Scientific research ensures that whichever site is selected will protect humans and isolate waste. Given the 24,000-year half-life of plutonium, scientists aim to design containment mechanisms and choose sites that will remain safe and isolated for 100,000 years.



[bookmark: _Toc137735854]2A Evidence: Yucca Mountain
[bookmark: _Toc27821][bookmark: _Toc137735855]OPENING QUOTES / PHILOSOPHY
[bookmark: _Toc3492][bookmark: _Toc137735856]
A/T "Let's wait until it's a bigger problem" - Disposal of nuclear waste needs to be a national priority now
Allison MacFarlane and Rodney Ewing 2023. (AM: Professor of Science Policy and International Affairs at the George Washington Univ.; served as Chairman of the U.S. Nuclear Regulatory Commission from July 2012 to December 2014; served on the Blue Ribbon Commission on America's Nuclear Future, created by the Obama Administration to develop a national strategy for the nation's high-level nuclear waste. RE: An American mineralogist and materials scientist. Co-director of the Center for International Security and Cooperation at Stanford Univ and former chairman of the U.S. Nuclear Waste Technical Review Board. Professor in Nuclear Security at the Center for International Security and Cooperation, a Senior Fellow of the Freeman Spogli Institute for International Studies, Professor in the School of Earth, Energy and Environmental Sciences at Stanford Univ) March 6, 2023. “Nuclear Waste Is Piling Up. Does the U.S. Have a Plan?” Stanford News Service. https://www.scientificamerican.com/article/nuclear-waste-is-piling-up-does-the-u-s-have-a-plan/  (Acc: 6/3/23)
As small modular nuclear reactors come closer to reality in the U.S., managing and disposing of their highly radioactive waste should be a national priority. Forty years after the passage of the Nuclear Waste Policy Act, there is, “no clear path forward for the siting, licensing, and construction of a geologic repository” for nuclear waste, according to a recent U.S. National Academies of Science, Engineering and Medicine report.

[bookmark: _Toc137735857]A/T "Nobody's been harmed yet, so we can wait" - That's not how you make good decisions
Standing on the train tracks, you see an oncoming train and say "Well, it hasn't hit me yet, so I don't have to take any action."  Wise people jump off the tracks before the train hits, rather than waiting until it hits them and then trying to figure out a plan.  Our plan jumps off the tracks.  The NEG wants to wait until we get hit and then call for an ambulance.

[bookmark: _Toc26324][bookmark: _Toc137735858]DEFINITIONS / TOPICALITY / BACKGROUND

[bookmark: _Toc137735859]Nuclear waste
United States Nuclear Regulatory Commission  2019. (An independent agency of the United States government tasked with protecting public health and safety related to nuclear energy.) July 23, 2019.  “Backgrounder on Radioactive Waste”. USNRC. https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/radwaste.html (Accessed 5/26/23)
Radioactive (or nuclear) waste is a byproduct from nuclear reactors, fuel processing plants, hospitals and research facilities. Radioactive waste is also generated while decommissioning and dismantling nuclear reactors and other nuclear facilities. There are two broad classifications: high-level or low-level waste. High-level waste is primarily spent fuel removed from reactors after producing electricity. Low-level waste comes from reactor operations and from medical, academic, industrial and other commercial uses of radioactive materials.

[bookmark: _Toc25141][bookmark: _Toc137735860]Geological Repository
United States Nuclear Regulatory Commission 2023.  last updated February 15, 2023. (An independent agency of the United States government tasked with protecting public health and safety related to nuclear energy.) “Backgrounder on Radioactive Waste”. USNRC. https://www.nrc.gov/reading-rm/basic-ref/glossary/geological-repository.html (Acc: 6/5/23) (brackets added)
An excavated, underground facility that is designed, constructed, and operated for safe and secure permanent disposal of HLW [High-Level Waste]. A geological repository uses an engineered barrier system and a portion of the site’s natural geology, hydrology, and geochemical systems to isolate the radioactivity of the waste. For further detail, see High-Level Waste Disposal.

[bookmark: _Toc27056][bookmark: _Toc137735861]MINOR REPAIR RESPONSES

[bookmark: _Toc20806][bookmark: _Toc137735862]A/T : “A different site instead of Yucca Mountain.”
Bipartisan Policy Center 2015. (A Washington, D.C.–based think tank that promotes bipartisanship) August 2015. “Restarting the Yucca Mountain Project: The Case For and Against” https://bipartisanpolicy.org/download/?file=/wp-content/uploads/2019/03/BPC-Energy-Yucca-Mountain.pdf (Acc: 6/3/23) (brackets added)
Proponents for restarting the licensing process stress that the NWPA [Nuclear Waste Policy Act of 1982] is still the law of the land and point out that Congress has shown no inclination to adopt a new approach. In this context, pursuing a repository at Yucca Mountain offers the only legally sanctioned path forward to meeting the federal government’s waste management obligations. Moreover, billions have been spent to understand the Yucca Mountain site and to prepare the license application, and this investment will largely be lost if Yucca Mountain is abandoned. Developing an application for a different site, on the other hand, would require the investment of further billions of dollars and would set the waste management program back by several decades. In short, while acknowledging that completing the licensing process will not be easy or quick, restart proponents still see Yucca Mountain as the best and only viable option.

[bookmark: _Toc137735863]There is no minor repair: Can't manage nuclear waste without Congressional legislation
The United States Government Accountability Office 2021. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for the United States Congress) Sept 2021 “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution” https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/5/23)
DOE cannot develop and implement an integrated waste management strategy until Congress provides direction on the path forward for commercial spent fuel management, such as the location and number of geologic repositories and the role of consolidated interim storage. In 2013, DOE developed an integrated waste management strategy but could not fully implement it without authorization from Congress because, according to the strategy, it included elements not authorized under current law.

[bookmark: _Toc27059][bookmark: _Toc137735864]INHERENCY
[bookmark: _Toc31513]
[bookmark: _Toc137735865]Existing or Alternative Sites/Options
[bookmark: _Toc137735866]A/T : “Temporary storage works. Don't need Yucca” - Temporary storage costs the federal government billions  
Government Accountability Office 2021. (independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for the United States Congress) September 2021. “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution”. GAO. https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/4/23)
These costs will continue to grow until the federal government develops and approves a consolidated interim storage facility or permanent disposal repository and takes custody of the fuel. Specifically, in its Fiscal Year 2020 Agency Financial Report, DOE estimated the remaining federal liability for interim storage costs would be about $30.6 billion. Based on our prior work, this may be an underestimate.
[bookmark: _Toc17699][bookmark: _Toc22423][bookmark: _Toc137735867]
The government must take responsibility for nuclear waste, lest communities bear the burden
Jennifer McDermott, citing Jennifer Granholm 2022. (JM: Green energy reporter at Associated Press for over 9 years. Received her education from Columbia University and University of Connecticut.) (JG: Canadian-American lawyer, educator, author, political commentator, and politician. Since 2021 she has served as the 16th United States secretary of energy.   Juris Doctor degree from Harvard Univ.) May 20, 2022. “Energy secretary: We must find a solution for nuclear waste”. Associated Press  https://apnews.com/article/connecticut-nuclear-power-jennifer-granholm-congress-cd9cdaab3fe18371ba8c6083fc003935 (Acc: 6/3/23)
It is critical to find a solution for storing the nation’s spent nuclear fuel, U.S. Energy Secretary Jennifer Granholm said Friday during a visit to a nuclear power plant in Connecticut. [END QUOTE.] Granholm was invited to tour Millstone Nuclear Power Station in Waterford by Democratic U.S. Rep. Joe Courtney, the local congressional member. They are both working to change how spent nuclear fuel is stored nationwide to solve a decades long stalemate. Spent fuel that was meant to be stored temporarily at current and former nuclear plant sites nationwide is piling up. Some of it dates to the 1980s. [LATER THEY CONTINUE, QUOTE:] “It is important for us as a nation to say we are finding a place to store nuclear waste in one place, so that communities are not bearing this responsibility and we are consolidating the waste,” Granholm said at Millstone in front what appeared to be a concrete bunker that stores spent fuel.

[bookmark: _Toc19632][bookmark: _Toc137735868]AT: “We are finding a different, more suitable site.” SQ law requires finishing Yucca first.
Dr. Richard Muller, et al. 2019. Authored by Richard Muller, Stefan Finsterle, John Grimsich, Rod Baltzer, Elizabeth Muller, James Rector, Joe Payer, and John Apps. (RM: Professor of Physics and Co-founder of Berkeley Earth.) (SF: Ph.D. Hydrogeology, M.S. Environmental Engineering, B.S. Environmental Engineering.) (JG: Berkeley Earth & Planetary Science lab.) (RB: Advisory Committee Member of the Civil Nuclear Trade Advisory Committee.) (EM: Director of Strategy and Board Member of Berkeley Earth.) (JR: Ph.D. specialist in borehole geophysics.) (JP: Corrosion Engineering, University of Akron.) (JA: Geochemistry consultant. University of California, Berkeley.) May 2019. “Disposal of High-Level Nuclear Waste in Deep Horizontal Drillholes”. MDPI. https://www.deepisolation.com/wp-content/uploads/2018/12/DeepIsolationTechnology-White-Paper.pdf (Acc: 6/5/23)
In the United States, the absence of a legal framework and uncertainties about the regulatory environment complicate the planning and preparation of a license application for a deep horizontal drillhole repository. In the U.S., the Nuclear Waste Policy Act currently does not allow a second repository for commercial spent nuclear fuel until the Yucca Mountain facility is completed; note that there is no similar restriction for the disposal of defense waste (such as the Cs/Sr capsules). No licensing protocol exists yet for a modular, deep horizontal drillhole repository. While multiple, individual license applications need to be prepared, it is conceivable that these applications would be simpler than that for a large mined repository (due to the relative simplicity of the drillhole concept). Moreover, the parts of the application (e.g., related to drilling and emplacement technologies), which are not related to site-specific conditions, are likely to be transferable between sites. A regulatory perspective for deep borehole disposal is provided by Winterle et al.

[bookmark: _Toc17075][bookmark: _Toc137735869]Federal efforts to explore interim solutions may just be “showboating”
Catherine Clifford 2021. (A climate innovation and technology reporter; Columbia University bachelor’s degree.) December 18, 2021. “The feds have collected more than $44 billion for a permanent nuclear waste dump — here’s why we still don’t have one”. CNBC.  https://www.cnbc.com/2021/12/18/nuclear-waste-why-theres-no-permanent-nuclear-waste-dump-in-us.html (Acc: 5/29/23)
Other experts believe DOE’s request for information on an interim solution is nothing more than showboating bureaucracy to forestall the inevitable creation of a permanent geologic waste repository in Yucca Mountain. “It is all politics, sadly. This can be done. If it wasn’t for Nevada’s 6 electoral votes and Harry Reid we would be building the repository now,” said Andrew Kadak, a former professor in the department of nuclear science and engineering at Massachusetts Institute of Technology, and a consultant for the decommissioning of nuclear power plants.

[bookmark: _Toc18247][bookmark: _Toc137735870]Relying on temporary facilities is unacceptable.
Max Johnson 2023. (B.S. from the US Naval Academy and is studying law in Northwestern University’s Pritzker School of Law. He previously worked as an explosive ordnance disposal officer in the U.S. Navy.) February 13, 2023. “DEFINING INTERIM STORAGE OF NUCLEAR WASTE”. Northwestern Univ Law Review. Vol. 117  No. 4.  https://scholarlycommons.law.northwestern.edu/cgi/viewcontent.cgi?article=1519&context=nulr  (Acc: 6/6/23)
This Note presents a novel litigation strategy that states and other interested parties may use to oppose licensure by the NRC of these facilities. This Note argues that designating these facilities as offering “interim” storage is inappropriate because no plan for ultimate removal exists. There is no end state, no concluding event, on which to base the temporariness required by the term “interim.” Given the failure to develop a permanent disposal solution for the roughly eighty-year life of nuclear power in the United States, these new “temporary” facilities will likely become de facto permanent storage facilities. That outcome, where “temporary storage” becomes “permanent disposal,” is unacceptable. Nuclear science has concluded that deep geologic burial—not above-ground storage—is the optimal solution for nuclear waste disposal. 

[bookmark: _Toc27584][bookmark: _Toc137735871]Interim storage is inadequate: Permanent solution must be found to prevent risks of temporary storage
Sebastian Wegel, Victoria Czempinski, Pao-Yu Oei, and Ben Wealer 2019.    (SW: A research associate at the Institute of Production Management at Leibniz Universität Hannover. ) (VC: Masters of Science in Industrial Engineering and Management from Politecnico di Milano.) (PYO: Professor of Sustainable Energy Systems at the European University of Flensburg. Priorly a researcher for the German Institute for Economic Research.) (BW: A research associate at the Workgroup for Economic and Infrastructure Policy (WIP) at Berlin Institute of Technology, and guest researcher at DIW Berlin (German Institute for Economic Research) and scholar of the Heinrich-Böll-Stiftung.). June 2019. “Transporting and Storing High-Level Nuclear Waste in the U.S.—Insights from a Mathematical Model” https://www.mdpi.com/2076-3417/9/12/2437/htm (Acc: 6/2/23) (brackets added)
For the time being, the majority of the SNF [spent nuclear fuel] is stored at reactor sites in wet pools where HLW [high-level waste] is to be stored for the first few years to cool off and have the radiation shielded. However, the absence of a long-term repository for HLW results in these pools reaching capacity. [END QUOTE]. To cope with this, independent storage installations were built at the reactor site, where the waste is stored in dry casks. [THE AUTHORS CONTINUE, QUOTE:] Hence, although this way of storage seems to work more or less for the present, both means of storage are meant to be only temporary as they harbor various risks ([3], pp. 70–71). Therefore, a new storage solution has to be found in order to deal with the continuously increasing amount of waste.

[bookmark: _Toc20267][bookmark: _Toc137735872]On-site storage’s actual safety benefit is, at best, still unverified and, at worst, getting more dangerous
Government Accountability Office 2021. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for the United States Congress) Sept 2021. “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution” https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/4/23)
Specifically, according to many of the experts we interviewed, the safety of long-term dry cask storage is unknown, and the risks, such as environmental and health risks, of on-site storage increase the longer the fuel is stored there.  Several of the experts pointed to security risks of continued on-site storage, which relies on  government institutions such as DOE and NRC to provide oversight of the management of dry casks to ensure they are secure.

[bookmark: _Toc15381][bookmark: _Toc137735873]Most of our nuclear waste is in interim storage in pools or dry-casks
James Conca 2020. (scientist who has been in the field of earth and environmental sciences for over 33 years. He specializes in geologic disposal of nuclear waste; Trustee of the Herbert M. Parker Foundation, Adjunct at WSU, and an Affiliate Scientist at Los Alamos National Laboratory. He has worked as a consultant for the Dept of Energy and Environmental Protection Agencies.) March 18, 2020.  “Nuclear Regulatory Commission Shows Dry Cask Storage Is Safe – Yet Again”. Forbes. https://www.forbes.com/sites/jamesconca/2020/03/18/nuclear-regulatory-commission-shows-dry-cask-storage-is-safe--yet-again/?sh=1e2e5fbd7470 (Acc: 6/4/23)
Interim storage of spent nuclear fuel is nothing new. It’s been going on in the United States for decades at existing nuclear plant sites. Much of our used fuel, over 70,000 tons, is in interim storage in pools and casks at operating nuclear power plants throughout the country, several of which have been shut down and decommissioned.

[bookmark: _Toc21188][bookmark: _Toc137735874]AT: “Study says interim storage is safe.” Maybe at the time, but risk is increasing, not decreasing.
Government Accountability Office 2021. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for Congress) September 2021. “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution”. GAO. https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/4/23)
However, the longer it takes the federal government to resolve the current impasse and develop a solution for the permanent disposal of commercial spent nuclear fuel, the greater the potential risk to the environment and public health, or of security incidents associated with temporary on-site storage, according to some of the experts we interviewed.

[bookmark: _Toc19873][bookmark: _Toc137735875]AT: “Interim storage saves costs.” The viability of interim storage depends on a permanent solution!
Government Accountability Office 2021. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for Congress) September 2021. “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution”. GAO. https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/4/23)
Specifically, most of the experts said consolidated interim storage could produce cost savings by removing spent nuclear fuel from reactor sites. However, the cost savings associated with consolidated interim storage depend on a variety of factors, including (1) the time it takes to establish a permanent repository, according to a 2016 report from DOE’s Oak Ridge National Laboratory, and (2) when DOE takes title to the spent nuclear fuel. [END QUOTE] For example, two private entities have submitted license applications for consolidated interim storage facilities, but it is unclear whether these private entities could take title to the commercial spent nuclear fuel and therefore provide cost savings to the federal government. [THE PAPER CONTINUES LATER, SAYING, QUOTE:] In addition, most of the experts we interviewed said that in order for a consolidated interim storage facility to be viable, the United States would need to have a plan for a permanent geologic repository. 

[bookmark: _Toc19232][bookmark: _Toc137735876]AT: “DOE is currently using a consent-based process to find new storage sites.” They’ve hardly begun.
Department of Energy’s Office of Nuclear Energy 2022. (Agency of the United States Department of Energy) January 19, 2022. “5 Nuclear Energy Stories to Watch in 2022”. Energy.gov. https://www.energy.gov/ne/articles/5-nuclear-energy-stories-watch-2022 (Acc: 6/4/23)
DOE is updating its consent-based siting process to help identify sites to store the nation’s spent nuclear fuel. The Department plans to award competitive funding in 2022 for interested groups and communities to start exploring the consent-based siting process and to learn more about federal interim storage facilities. DOE is currently seeking public input on its consent-based siting process and will prepare a public summary report after the comment period ends in early March.

[bookmark: _Toc16598][bookmark: _Toc137735877]AT Link: The DOE isn’t even soliciting volunteer sites yet
US Dept of Energy 2022. (An executive department of the U.S. federal) Sept 20, 2022. “DOE Announces $16 Million to Support Consent-Based Siting for Spent Nuclear Fuel”. Energy.gov. https://www.energy.gov/articles/doe-announces-16-million-support-consent-based-siting-spent-nuclear-fuel (Acc: 6/6/23)
While DOE is not soliciting volunteer sites to host consolidated interim storage facilities as part of this funding opportunity, the Department hopes to encourage engagement, open dialogue, and building capacity among interested stakeholders and communities about the consent-based siting process.  

[bookmark: _Toc8468][bookmark: _Toc137735878]A/T "New / More Advanced Reactors will solve"

[bookmark: _Toc14761][bookmark: _Toc137735879]As reactors advance, the need for permanent disposal only grows greater
Allison MacFarlane and Rodney Ewing 2023. (AM: Professor of Science Policy and International Affairs at the George Washington Univ.; served as Chairman of the U.S. Nuclear Regulatory Commission from July 2012 to December 2014.  RE: An American mineralogist and materials scientist. Co-director of the Center for International Security and Cooperation at Stanford Univ and former chairman of the U.S. Nuclear Waste Technical Review Board. Professor in Nuclear Security at the Center for International Security and Cooperation, a Senior Fellow of the Freeman Spogli Institute for International Studies, Professor in the School of Earth, Energy and Environmental Sciences at Stanford Univ) March 6, 2023. “Nuclear Waste Is Piling Up. Does the U.S. Have a Plan?” Stanford News Service. https://www.scientificamerican.com/article/nuclear-waste-is-piling-up-does-the-u-s-have-a-plan/  (Acc: 6/3/23)
The National Academies report tells us that new or advanced reactor designs—the hoped-for saviors of the nuclear industry—will not save us from the need to build geologic repositories, deep-mined facilities for permanent nuclear waste disposal. In some cases, these new reactors may make it worse by creating more waste that’s more costly to manage, new kinds of complex waste, or just more waste, period. Before we face that onrush, we first need to deal with the large volume of waste we’ve already produced.

[bookmark: _Toc137735880][bookmark: _Toc2992]Can't do more advanced reactors until we solve the nuclear waste issue 
Government Accountability Office 2021. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for the United States Congress) September 2021. “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution”. GAO. https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/4/23)
Nuclear power can play an important role in reducing carbon emissions from the electricity sector. However, most of the experts we interviewed said the impasse over a solution for managing spent nuclear fuel has a negative impact on the nuclear energy industry. For example, several states have laws prohibiting new nuclear power plants until additional progress is made on managing nuclear waste. As such, not having a solution for disposal has implications for nuclear energy more broadly and could inhibit future development of nuclear power plants as a carbon-free energy source.

[bookmark: _Toc11066][bookmark: _Toc137735881]AT: “New reactors make less waste.” A geological repository is still needed for the waste they do make.
Daniel Raimi interviewing Alex Gilbert 2023. (DR: Fellow at Resources for the Future and lecturer at the Gerald R. Ford School of Public Policy. Masters in Public Policy from Duke Univ.) (AG: Complex systems researcher specializing in nuclear innovation and climate policy. Previously a Project Manager at the Nuclear Innovation Alliance. A fellow at the Payne Institute for Public Policy at the Colorado School of Mines.). May 18, 2023. “Nuclear Energy Innovation and Deployment”. Resources Magazine. https://www.resources.org/archives/nuclear-energy-innovation-and-deployment/ (Acc: 6/6/23)
The big concern is high-level waste—spent nuclear fuel. We could see some increases in the volume of high-level waste—or it’s possible that the volume of waste will be about the same as with the existing large light-water reactors. That’s uncertain. It also depends on how the fuel cycle works and seeing if we can find any innovations on that front. Ultimately, though, we do manage nuclear waste responsibly in the commercial sector. We have short-term solutions for the waste problem, but we will need a geological repository for any type of nuclear energy, including advanced reactors. This is still a major policy challenge.

[bookmark: _Toc4331][bookmark: _Toc137735882]Drillhole Repository
[bookmark: _Toc17236]
[bookmark: _Toc137735883]Drillhole repositories are more expensive than deep geological underground repository
The World Nuclear Association.   Last updated January 2023. (An international organization that promotes nuclear power and publishes research on nuclear technology) “Storage and Disposal of Radioactive Waste”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx  (Acc: 5/29/23)
Deep borehole concepts have been developed (but not implemented) in several countries, including Denmark, Sweden, Switzerland, and the USA. Compared with deep geological disposal in a mined underground repository, placement in deep boreholes is considered to be more expensive for large volumes of waste. This option was abandoned in countries such as Sweden, Finland, and the USA, largely on economic grounds. 

[bookmark: _Toc12374][bookmark: _Toc137735884]Recycling / Reprocessing Nuclear Fuel

[bookmark: _Toc137735885][bookmark: _Toc4238]A geologic repository would still be the better option 
Center for Arms Control and Non-Proliferation 2021. (A nonpartisan nonprofit dedicated to reducing and threats posed by nuclear, chemical and biological weapons) Originally published April 24, 2018. Updated March 2021. “Fact Sheet: Nuclear Proliferation Risks in Nuclear Energy Programs”. CACNP.  https://armscontrolcenter.org/nuclear-proliferation-risks-in-nuclear-energy-programs/ (Acc: 6/6/23)
As with uranium enrichment, a domestic capability to reprocess spent fuel is not necessary for a nuclear energy program. Direct disposal of spent fuel into geologic repositories for long-term storage is more economical than reprocessing spent fuel.

[bookmark: _Toc7780][bookmark: _Toc137735886]Fuel reprocessing would increase nuclear weapons proliferation
Union of Concerned Scientists 2011. (A nonprofit science advocacy organization) Originally published July 15, 2008. Updated on April 5, 2011. “Nuclear Reprocessing: Dangerous, Dirty, and Expensive”. UCSUSA. https://www.ucsusa.org/resources/nuclear-reprocessing-dangerous-dirty-and-expensive (Acc: 6/6/23)
U.S. reprocessing would undermine the U.S. goal of halting the spread of fuel cycle technologies that are permitted under the Nuclear Non-Proliferation Treaty but can be used to make nuclear weapons materials. [END QUOTE]. The United States cannot credibly persuade other countries to forgo a technology it has newly embraced for its own use. Although some reprocessing advocates claim that new reprocessing technologies under development will be "proliferation resistant," they would actually be more difficult for international inspectors to safeguard because it would be harder to make precise measurements of the weapon-usable materials during and after processing. [THE AUTHOR CONTINUES, SAYING, QUOTE:] Moreover, all reprocessing technologies are far more proliferation-prone than direct disposal.

[bookmark: _Toc15575][bookmark: _Toc137735887]Link: Nuclear weapons proliferation is a big threat to international security
Council on Foreign Relations 2012. (nonprofit, non-partisan think tank specializing in U.S. foreign policy and international relations). May 21, 2012. “The Global Nuclear Nonproliferation Regime”. CFR. https://www.cfr.org/report/global-nuclear-nonproliferation-regime (Acc: 6/5/23)
Nuclear weapons proliferation, whether by state or nonstate actors, poses one of the greatest threats to international security today. Iran's apparent efforts to acquire nuclear weapons, what amounts to North Korean nuclear blackmail, and the revelation of the A.Q. Khan black market nuclear network all underscore the far-from-remote possibility that a terrorist group or a so-called rogue state will acquire weapons of mass destruction or materials for a dirty bomb.

[bookmark: _Toc20301][bookmark: _Toc137735888]SIGNIFICANCE

[bookmark: _Toc15725][bookmark: _Toc137735889]Reactors Closing

[bookmark: _Toc30133][bookmark: _Toc137735890]The United States still has the most nuclear power plants in the world
Sebastian Wegel, Victoria Czempinski, Pao-Yu Oei, and Ben Wealer 2019.    (SW: A research associate at the Institute of Production Management at Leibniz Universität Hannover. ) (VC: Masters of Science in Industrial Engineering and Management from Politecnico di Milano.) (PYO: Professor of Sustainable Energy Systems at the European University of Flensburg. Priorly a researcher for the German Institute for Economic Research.) (BW: A research associate at the Workgroup for Economic and Infrastructure Policy (WIP) at Berlin Institute of Technology, and guest researcher at DIW Berlin (German Institute for Economic Research) and scholar of the Heinrich-Böll-Stiftung)  June 2019. “Transporting and Storing High-Level Nuclear Waste in the U.S.—Insights from a Mathematical Model” https://www.mdpi.com/2076-3417/9/12/2437/htm (Acc: 6/2/23) (brackets added)
The United States of America have more nuclear power plants (NPPs) than any other country in the world. Currently a total of 99 NPPs are operating while another 35 have already been shut down. The scale of the industry results in great amounts of nuclear waste: The commercial production of electricity has also produced over 70,000 metric tons of spent nuclear fuel (SNF), meaning high-level waste (HLW), over the last decades. 

[bookmark: _Toc11095][bookmark: _Toc137735891]AT: “Nuclear industry is declining, so don't worry about waste.” - New reactors are starting up soon
Daniel Raimi interviewing Alex Gilbert 2023. (DR: Fellow at Resources for the Future and lecturer at the Gerald R. Ford School of Public Policy. Masters in Public Policy from Duke Univ. Sanford School of Public Policy.) (AG: Complex systems researcher specializing in nuclear innovation and climate policy. Previously a Project Manager at the Nuclear Innovation Alliance. A fellow at the Payne Institute for Public Policy at the Colorado School of Mines)  May 18, 2023. “Nuclear Energy Innovation and Deployment”. Resources Magazine. https://www.resources.org/archives/nuclear-energy-innovation-and-deployment/ (Acc: 6/6/23)
In the United States, we’re right at the point where we’re starting to license reactor projects commercially. We have three major demonstration projects: TerraPower and X-energy have funding from the Department of Energy’s Advanced Reactor Demonstration Program. They’re going to submit their first license applications within a year or so—one, to build a reactor in Wyoming at a retiring coal plant; two, to build a reactor for industrial heat on the Gulf Coast. NuScale Power, which recently went public, is working to build a reactor to power Utah utilities, as well. These three projects are set to be operating by 2030.

[bookmark: _Toc31664][bookmark: _Toc137735892]SOLVENCY / ADVOCACY

[bookmark: _Toc20698][bookmark: _Toc137735893]Construction
[bookmark: _Toc28904][bookmark: _Toc137735894]
AT: “Are we capable of building it?” Yes, we even built one for less-radioactive nuclear waste
Dr. Matt Bowen 2021. (Senior Research Scholar at the Center on Global Energy Policy at Columbia University; nonresident senior fellow with the Atlantic Council’s Global Energy Center. He was formerly a Nuclear Policy Fellow at Clean Air Task Force and a Senior Policy Fellow at the Nuclear Innovation Alliance.   Bachelor of Science degree in physics from Brown University and Ph.D. in theoretical physics from the Univ of Washington, Seattle. He has held positions at the National Academies with the Board on Physics and Astronomy, the Board on Energy and Environmental Studies, and the Division on Engineering and Physical Sciences). January 28, 2021. “Forging a Path Forward on US Nuclear Waste Management: Options for Policy Makers”   Center for Global Energy Policy https://www.energypolicy.columbia.edu/publications/forging-path-forward-us-nuclear-waste-management-options-policy-makers/  (Acc: 6/5/23)
Still, progress has been made over the last few decades in nuclear waste disposal programs in countries such as Finland, Sweden, and Canada. And the United States has seen the successful opening and operation of the Waste Isolation Pilot Plant in New Mexico to dispose of generally less radioactive but long-lived transuranic nuclear waste from defense activities. Such programs offer insights for how the United States can try to resolve the challenges with commercial nuclear waste disposal and potentially alleviate one obstacle to wider adoption of nuclear energy to decarbonize the US economy.  

[bookmark: _Toc7051][bookmark: _Toc137735895] Other countries have begun their own construction of geological repositories for nuclear waste
The World Nuclear Association.  last updated January 2023. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Storage and Disposal of Radioactive Waste” https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx  (Acc: 6/5/23)
Deep geological disposal is the preferred option for nuclear waste management in most countries, including Argentina, Australia, Belgium, Canada, Czech Republic, Finland, France, Japan, the Netherlands, Republic of Korea, Russia, Spain, Sweden, Switzerland, the UK, and the USA. Hence, there is much information available on different disposal concepts; a few examples are given here. The only purpose-built deep geological repository that is currently licensed for disposal of nuclear material is the Waste Isolation Pilot Plant (WIPP) in the USA, but it does not have a licence for disposal of used fuel or HLW. Plans for disposal of spent fuel are particularly well advanced in Finland, as well as Sweden, France, and the USA, though in the USA there have been political delays. In Canada and the UK, deep disposal has been selected and the site selection processes have commenced.

[bookmark: _Toc32491][bookmark: _Toc137735896]Environmentally Sound

[bookmark: _Toc24546][bookmark: _Toc137735897]Yucca Mountain is a viable location, geologically
Dr. Richard Muller, et al. 2019. Authored by Richard Muller, Stefan Finsterle, John Grimsich, Rod Baltzer, Elizabeth Muller, James Rector, Joe Payer, and John Apps. (RM: Professor of Physics and Co-founder of Berkeley Earth.) (SF: Ph.D. Hydrogeology, M.S. Environmental Engineering, B.S. Environmental Engineering.) (JG: Berkeley Earth & Planetary Science lab.) (RB: Advisory Committee Member of the Civil Nuclear Trade Advisory Committee.) (EM: Director of Strategy and Board Member of Berkeley Earth.) (JR: Ph.D. specialist in borehole geophysics.) (JP: Corrosion Engineering, University of Akron.) (JA: Geochemistry consultant. University of California, Berkeley.) May 2019. “Disposal of High-Level Nuclear Waste in Deep Horizontal Drillholes”. MDPI. https://www.deepisolation.com/wp-content/uploads/2018/12/DeepIsolationTechnology-White-Paper.pdf (Acc: 6/5/23)
Unsaturated Zone—The pores of the fractured, volcanic rocks at the Yucca Mountain repository level are only partly filled with water. (Note that aridity was one of the main reasons why Yucca Mountain was selected as a potential disposal site). [END QUOTE] Even given that the liquid saturation of the tuff matrix is typically above 80%, air flows primarily within the fracture network. One consequence of ubiquitous airflow is that volatile radionuclides may be transported to the atmosphere. However, the main consequence of the presence of air convection is that the repository is in an oxidizing environment, substantially affecting water chemistry and its impact on canister corrosion and radionuclide solubility. The considerable benefits of a repository located in a reducing environment have been discussed previously in Section 3.4. Furthermore, a principle of vadose zone hydrology is that water percolates essentially vertically through the fracture system but may be diverted laterally at hydrostratigraphic contacts, perched water bodies and notably around the emplacement drifts, reducing the amount of water that drips into underground openings. Moreover, a shadow zone develops beneath the emplacement drift, suppressing diffusive and advective releases of radionuclides into the near field. These beneficial effects are a direct result of capillary forces, which only occur in unsaturated rocks, that is, they are not active in a saturated zone repository. However, predicting the capillary barrier effect is complex, because flow diversion depends on two-phase parameters that are difficult to determine for fractured porous media [83,84]. Moreover, the amount and distribution of dripping depends on the difficult-to-characterize small-scale roughness of the drift ceiling, which can drastically change after partial drift collapse. Condensation further complicates the prediction of the in-drift environment, specifically during the thermal period. As a consequence, titanium drip shields had to be added to the engineered barrier system to prevent water from dripping directly onto waste packages, and—as a side benefit—to prevent mechanical damage due to rock fall. [THE PAPER CONTINUES, QUOTE:] In summary, the unsaturated zone may be a viable location for a nuclear-waste repository, offering certain benefits.

[bookmark: _Toc15593][bookmark: _Toc137735898]Yucca Mountain’s risk of contamination is minimal, making it the ideal site
Christopher McFadden 2019.  (Energy consultant; masters in Geology) February 18, 2019. “Is Storing Nuclear Waste at Yucca Mountain Actually a Problem?” Interesting Engineering. https://interestingengineering.com/science/is-storing-nuclear-waste-at-yucca-mountain-actually-a-problem (Acc: 6/2/23) 
The site, in an arid desert 100 miles (160 km) from Las Vegas, has very little precipitation meaning water infiltration and contamination is minimal. It is also made of dense volcanic rock which contains small pores further restricting rainwater infiltration. Many experts agree that Yucca is, in fact, an ideal site for HLW radioactive waste disposal. But this, and other expert advice has generally fallen on deaf ears for protestor groups and prominent individuals. In addition, waste would be stored far above water sources in the mountain. These features would effectively shield the waste and prevent the release of radioactivity.

[bookmark: _Toc638][bookmark: _Toc137735899]Funding

[bookmark: _Toc18032][bookmark: _Toc137735900]The Nuclear Waste Fund has ~$43 billion and gains over a billion in interest annually
Government Accountability Office 2021. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for the United States Congress.) September 2021. “COMMERCIAL SPENT NUCLEAR FUEL - Congressional Action Needed to Break Impasse and Develop a Permanent Disposal Solution”. GAO. https://www.gao.gov/assets/gao-21-603.pdf (Acc: 6/5/23)
As of September 2020, the Nuclear Waste Fund had a balance of almost $43 billion and had accrued an average of $1.4 billion in interest per year over the last 10 years. Interest will continue to accrue on the fund, with the amount of interest depending on the balance of the Nuclear Waste Fund from year to year and the interest rates on Treasury securities held by the Nuclear Waste Fund.

[bookmark: _Toc137735901]Nuclear Waste Fund fee costs 20c/month for the average electric bill
Teri Sforza 2019. (Pulitzer-winning journalist ) February 1, 2019. “Nuclear waste burial fund grows to $43 billion, but DOE has not buried an ounce of spent fuel”. The Orange County Register.  https://www.ocregister.com/2019/02/01/billions-pile-up-in-nuclear-waste-burial-fund-but-no-permanent-storage-solution-on-the-horizon/ (Acc: 6/4/23)
Along the way, a federal judge said the DOE cannot charge for a service it not only isn’t providing, but won’t provide for many decades — and, in 2014, utilities all across America finally stopped paying into the Nuclear Waste Fund. Their ratepayers probably didn’t much notice. The fee for consumers was tiny (about one-tenth of 1 cent for each nuclear-generated kilowatt hour), translating to some 20 cents a month on the average electric bill. 

[bookmark: _Toc31869][bookmark: _Toc137735902]The Nuclear Waste Fund will see even greater gains when collection resumes.
Teri Sforza 2019. (journalist) February 1, 2019. “Nuclear waste burial fund grows to $43 billion, but DOE has not buried an ounce of spent fuel”. The Orange County Register. https://www.ocregister.com/2019/02/01/billions-pile-up-in-nuclear-waste-burial-fund-but-no-permanent-storage-solution-on-the-horizon/ (Acc: 6/4/23)
The Nuclear Waste Fund was created in the last century, when nuclear power was viewed as the nation’s future. To encourage its development, the federal government passed the Nuclear Waste Policy Act of 1982, promising to accept and dispose of commercial nuclear fuel and high-level waste by Jan. 31, 1998. In return, the utilities that owned the nuke plants would make quarterly payments into the disposal fund. The utilities held up their end of the bargain — pumping about $750 million a year into the fund — but the DOE did not. And nearly 40 years on, it has not accepted an ounce of commercial nuclear waste for permanent disposal. So the utilities operating nuclear plants found themselves stuck with this waste, and sued the DOE for breach of contract. Along the way, a federal judge said the DOE cannot charge for a service it not only isn’t providing, but won’t provide for many decades — and, in 2014, utilities all across America finally stopped paying into the Nuclear Waste Fund. 

[bookmark: _Toc21726][bookmark: _Toc137735903]AT: “Extremely expensive.” No matter what, cleaning nuclear waste will take years and cost billions.
Laura Strickler, citing the Department of Energy 2019. (LS: producer/reporter for NBC News) January 29, 2019. “Cost to taxpayers to clean up nuclear waste jumps $100 billion in a year” NBC News. https://www.nbcnews.com/news/all/cost-taxpayers-clean-nuclear-waste-jumps-100-billion-year-n963586 (Acc: 5/26/23) 
The estimated cost of cleaning up America's nuclear waste has jumped more than $100 billion in just one year, according to a DOE report — and a watchdog warns the cost may climb still higher. The Energy Department's projected cost for cleanup jumped from $383.78 billion in 2017 to $493.96 billion in a financial report issued in December 2018. A government watchdog and DOE expert said the new total may still underestimate the full cost of cleanup, which is expected to last another 50 years. "We believe the number is growing and we believe the number is understated," said David Trimble, director of the Government Accountability Office's Natural Resources and Environment team. The cost was calculated by the accounting firm KPMG under contract to DOE.

[bookmark: _Toc7056][bookmark: _Toc137735904]A/T: “The Nuclear Waste Fund no longer collects” - Only stopped because our plan wasn't implemented
Jeremy Dillon 2018. (journalist; received his education from Villanova Univ.) May 9, 2018. “Bipartisan Support for Yucca Mountain Nuclear Waste Bill — Except in Nevada”. Roll Call. https://rollcall.com/2018/05/09/bipartisan-support-for-yucca-mountain-nuclear-waste-bill-except-in-nevada/ (Acc: 6/6/23)
Movement on a nuclear waste strategy would also enable the federal government to begin collecting the Nuclear Waste Fund fee again. A federal court stopped the payments over a lack of a coordinated strategy to move the waste, leaving the fund to only increase through interest payments.

[bookmark: _Toc9142][bookmark: _Toc137735905]General specifications of the Yucca Mountain repository
The World Nuclear Association. last updated January 2023. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Storage and Disposal of Radioactive Waste”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx  (Acc: 5/29/23)
At the end of 1987, the Nuclear Waste Policy Act was amended to designate Yucca Mountain, located in the remote Nevada desert, as the sole US national repository for spent fuel and HLW from nuclear power and military defence programs. An application by the US DOE to construct the repository was submitted in June 2008. The repository would exist 300 metres underground in an unsaturated layer of welded volcanic tuff rock. Waste would be stored in highly corrosion-resistant double-shelled metal containers, with the outer layer made of a highly corrosion-resistant metal alloy, and a structurally strong inner layer of stainless steel. Since the geological formation is essentially dry, it would not be backfilled but left open to some air circulation. Drip shields made of corrosion-resistant titanium would cover the waste containers to divert possible future water percolation and provide protection from possible falling rock or debris. Containment relies on the extremely low water table, which lies approximately 300 metres below the repository, and the long-term durability of the engineered barriers.

[bookmark: _Toc18358][bookmark: _Toc137735906]Nuclear Safety

[bookmark: _Toc26558][bookmark: _Toc137735907]The safety of storage underground is proven by scientific consensus and precedent.
The World Nuclear Association.  Last updated January 2022. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Radioactive Waste – Myths and Realities”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-wastes-myths-and-realities.aspx (Acc: 6/2/23)
In the long-term, however, appropriate disposal arrangements are required for HLW due to its prolonged radioactivity. The safe, environmentally-sound disposal of HLW is technologically proven, with international scientific consensus on deep geological repositories. Such projects are well advanced in some countries, such as Finland and Sweden.  
[bookmark: _Toc622][bookmark: _Toc137735908]
A deep repository is the only way to solve our long-term nuclear waste problem.
The Editors of the Scientific American publication 2016. (oldest continuously published magazine in the United States) April 1, 2016. “Stop Wasting Time--Create a Long-Term Solution for Nuclear Waste”. Scientific American. https://www.scientificamerican.com/article/stop-wasting-time-create-a-long-term-solution-for-nuclear-waste/ (Acc: 5/30/23) 
In the aftermath of Yucca's mothballing, the DOE has pursued a diverse strategy of nuclear waste management that includes tentative plans for consolidated interim storage facilities, tests of deep boreholes as another possible long-term storage technique, and the development of “consent-based” siting protocols to gain support from municipal and state governments. But these measures will take us only so far. Experts agree that a geologic repository remains the only viable long-term solution for disposing of the majority of commercial nuclear waste. Creating the repository is both scientifically and politically possible. Last year Finland showed this when it approved construction of the Onkalo facility, which is expected to become the first geologic repository for spent fuel when it begins operations in the 2020s. 

[bookmark: _Toc27703][bookmark: _Toc137735909]Even natural examples of radioactive pockets demonstrate the efficacy of geological repositories
The World Nuclear Association. last updated January 2022. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Radioactive Waste – Myths and Realities”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-wastes-myths-and-realities.aspx (Acc: 6/2/23)
Radiation scientists, geologists and engineers have produced detailed plans for safe underground storage of nuclear waste, and some are now operating. Geological repositories for HLW are designed to ensure that harmful radiation would not reach the surface even in the event of severe earthquakes or through the passage of time. The designs for long-term disposal incorporate multiple layers of protection. Waste is encapsulated in highly engineered casks in stable, vitrified form, and is emplaced at depths well below the biosphere. Such long-term geological storage solutions are designed to prevent any movement of radioactivity for thousands of years. Whilst the timeframes in question preclude full testing, nature has provided analogous examples of the successful storage of radioactive waste in stable geological formations. About two billion years ago, in what is now Gabon in Africa, a rich natural uranium deposit produced spontaneous, large nuclear reactions which ran for many years. Since then, despite thousands of centuries of tropical rain and subsurface water, the long-lived radioactive 'waste' from those 'reactors' has migrated less than 10 metres.

[bookmark: _Toc22283][bookmark: _Toc137735910]AT: “Transporting waste by train is dangerous!” - Experience with nuclear materials proves it's safe
The World Nuclear Association.  last updated January 2022. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Radioactive Waste – Myths and Realities”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-wastes-myths-and-realities.aspx (Acc: 6/2/23)
Globally, about 15 million packages of radioactive material are transported each year on public roads, railways, and ships. There has been no instance of radioactive release causing harm to people, property or the environment in many millions of transport miles. The primary assurance of safety in the transport of nuclear materials is the way in which they are packaged. Packages that store waste during transport are designed to ensure shielding from radiation and containment of waste, even under the most extreme accident conditions. Different packaging standards have been developed by the International Atomic Energy Agency (IAEA) according to the characteristics and potential hazard posed by the different types of nuclear material. HLW shipments are made in robust 125-tonne 'Type B' casks. There has never been an accident in which a Type B transport cask containing radioactive materials has been breached or has leaked.

[bookmark: _Toc31749][bookmark: _Toc137735911]Nuclear fuel transport is less dangerous than other types of fuel transport
The World Nuclear Association. Article updated January 2022. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Transport of Radioactive Material”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/transport-of-nuclear-materials/transport-of-radioactive-materials.aspx (Acc: 6/4/23)
For the generation of a given quantity of electricity, the amount of nuclear fuel required is very much smaller than the amount of any other fuel. Therefore, the conventional risks and environmental impacts associated with fuel transport are greatly reduced with nuclear power [END QUOTE] (for further information, see information page on Nuclear Energy and Sustainable Development). Nevertheless, whilst volumes of fuel required are modest, used fuel emits very high levels of heat and radioactivity. As such, consignments are transported in robust 125-tonne 'Type B' casks, each containing up to about 20 tonnes of used fuel (see below). [THEY CONTINUE LATER IN THE CONTEXT QUOTE:] The Nuclear Regulatory Commission notes: “Over the last 40 years, thousands of shipments of commercially generated spent nuclear fuel have been made throughout the USA without causing any radiological releases to the environment or harm to the public.” Most of these shipments are between different power plants owned by the same utility, so as to share storage space for spent fuel.

[bookmark: _Toc12836][bookmark: _Toc137735912]Having one site for disposal reduces the cost of existing nuclear fuel transportation
The World Nuclear Association.  Last updated January 2022. (An international organization that promotes nuclear power and publishes research on nuclear technology. Its membership is comprised of various nuclear industrial companies) “Transport of Radioactive Material”. World Nuclear Association. https://world-nuclear.org/information-library/nuclear-fuel-cycle/transport-of-nuclear-materials/transport-of-radioactive-materials.aspx (Acc: 6/4/23)
Although some waste disposal facilities are located adjacent to the facilities that they serve, using one disposal site to manage the wastes from several facilities usually reduces environmental impacts and associated costs. When shared disposal is used, transport from individual facilities to the disposal site will be required. (For further information, see information paper on Storage and Disposal of Radioactive Wastes.)

[bookmark: _Toc24658][bookmark: _Toc137735913]Saving Taxpayer Cost

[bookmark: _Toc26127][bookmark: _Toc137735914]Every year of delay for a permanent waste storage solution costs an extra $500 million
Teri Sforza 2019. (Pulitzer-winning journalist) February 1, 2019. “Nuclear waste burial fund grows to $43 billion, but DOE has not buried an ounce of spent fuel”. The Orange County Register.  https://www.ocregister.com/2019/02/01/billions-pile-up-in-nuclear-waste-burial-fund-but-no-permanent-storage-solution-on-the-horizon/ (Acc: 6/4/23)
For half a century, the fate of spent nuclear fuel has been marked by paralysis as officials squabble over what to do: build a deep geological repository at Yucca Mountain in Nevada, approve temporary private storage in New Mexico and Texas, or leave it at the 75 reactor sites where it was created. The fight means mounting liabilities for taxpayers. The U.S. Government Accountability Office says delays in taking custody of commercial spent nuclear costs the federal government another $500 million every year.

[bookmark: _Toc15808][bookmark: _Toc137735915]DISADVANTAGE RESPONSES
[bookmark: _Toc19854][bookmark: _Toc137735916]
Accidents

[bookmark: _Toc9582][bookmark: _Toc137735917]AT: “Out-dated safety standards.” New standards were recently published.
American Nuclear Society 2023. (An international, not-for-profit organization of scientists, engineers, and industry professionals that promote the field of nuclear engineering and related disciplines. ANS is also a member of the International Nuclear Societies Council ) February 17, 2023. “American Nuclear Society unveils draft recommendations for updating industry and EPA geological repository standards for used fuel”. Nuclear Newswire.  https://www.ans.org/news/article-4758/american-nuclear-society-unveils-draft-recommendations-for-geological-repository-standards/ (Acc: 6/6/23)
Today, the American Nuclear Society (ANS) released draft recommendations on updating public health and safety standards for the permanent disposal of commercial used nuclear fuel and high-level radioactive waste at future geological repository projects in the United States. The draft report provides a recommended framework for revisiting U.S. Environmental Protection Agency (EPA) geologic repository standards. “The commercial nuclear power industry in the United States has done an exemplary job storing and transporting used nuclear fuel but, as a nation, the U.S. lags behind other countries that are moving ahead with geologic repository programs for final disposal of the material,” said Dr. John Kessler, Chair of the ANS Special Committee on Generic Standards for Disposal of High-Level Radioactive Waste which authored the report. “The U.S. nuclear waste disposal program has been at a standstill since the suspension of the Yucca Mountain geologic repository project more than a decade ago, in 2010,” said Kessler. “It is time to get moving again, and in order to evaluate the suitability of future geologic repository sites, the country needs up-to-date health and safety standards against which long-term repository performance can be assessed.”

[bookmark: _Toc25634][bookmark: _Toc137735918]Nevada Disads
[bookmark: _Toc121]
[bookmark: _Toc137735919]Despite Nevada’s concerns, upon review, Yucca Mountain satisfied all regulations
Dr.  Madeleine Jennewein 2018. (Former Assistant Editor in Chief of the Journal of Science Policy and Governance. Ph.D. in Virology and Secondary Fields in Science, Technology, and Society from Harvard. B.S. from Brown Univ. Postdoctoral researcher for the Ragon Institute of MGH, MIT, and Harvard) Sept 5, 2018. “Looking for a Trash Can: Nuclear waste management in the United States”. Harvard Univ. SITN. https://sitn.hms.harvard.edu/flash/2018/looking-trash-can-nuclear-waste-management-united-states/ (Acc: 6/3/23) 
Many Nevadans felt that the DOE did not solicit their input in the process and that having a nuclear waste repository so close by would be dangerous. In 2010, pressured by Senator Harry Reid (D-NV) and the Obama administration, the DOE withdrew its application. In turn, Congress withdrew funding, grinding the process to a halt. Still, the resulting legislation allowed the audit review to go forward, and the NRC reported in 2015 that Yucca Mountain satisfies nearly all of the regulatory requirements.

[bookmark: _Toc24522][bookmark: _Toc137735920]AT: “Unfair to their community.” Communities will oppose nuclear storage no matter what.
Dr.  Madeleine Jennewein 2018. (Former Assistant Editor in Chief of the Journal of Science Policy and Governance. Ph.D. in Virology and Secondary Fields in Science, Technology, and Society from Harvard. B.S. from Brown Univ. Postdoctoral researcher for the Ragon Institute of MGH, MIT, and Harvard) Sept 5, 2018. “Looking for a Trash Can: Nuclear waste management in the United States”. Harvard Univ. SITN. https://sitn.hms.harvard.edu/flash/2018/looking-trash-can-nuclear-waste-management-united-states/ (Acc: 6/3/23) 
The science and policy issues of nuclear waste demonstrate the need for science-informed policy but also show the limits of dictating policy through scientific assessment alone. Nuclear waste storage is a societal challenge. There is intense opposition in almost every community near a potential waste site. From decades of secrecy, bureaucracy, and top-down decision making, Americans distrust those who control nuclear waste decisions. In the absence of community engagement, Americans don’t recognize the acute need for nuclear waste storage, and perceive such storage as fallible and dangerous.
[bookmark: _Toc11209][bookmark: _Toc137735921]AT: “Nevada will stop Yucca Mountain.” Ended federally for political reasons. Fiat power bypasses.
Geoffrey Brumfiel 2013. (Reporter for Slate political magazine.). January 30, 2013. “America’s Nuclear Dumpsters”. Slate. https://slate.com/technology/2013/01/nuclear-waste-storage-why-did-yucca-mountain-fail-and-what-next.html (Acc: 6/3/23)
Harry Reid, now the powerful Senate majority leader, was a junior senator when Yucca Mountain was designated in 1987, and he has devoted his entire career to killing the project. And in a 2008 campaign speech in Las Vegas, President Obama promised to find “some place other than right here at Yucca Mountain” for the nation’s nuclear waste. He went on to win the state. After the 2008 election, Reid and Obama set to work killing the site with the same political zeal as the 1987 Congress that assigned it to Nevada. First, Reid slashed the funding for work at Yucca. Then in 2010, the Department of Energy announced it would withdraw its application for a license to store nuclear waste there.

[bookmark: _Toc13610][bookmark: _Toc137735922]Rail System Problems

[bookmark: _Toc3936][bookmark: _Toc137735923]AT: “Rail transport is dangerous.” Already transporting by rail to temporary sites like New Mexico’s.
Susan Bryan 2023. (Albuquerque correspondent for Associated Press publication. Received her education from the Univ of New Mexico.). May 9, 2023. “US regulators OK spent nuclear fuel facility in New Mexico”. Associated Press - AP News. https://apnews.com/article/nuclear-power-plant-fuel-storage-radioactive-2019af77721db2869ee5165dda5d1cef (Acc: 6/6/23)
U.S. nuclear regulators licensed a multi billion-dollar complex to temporarily store tons of spent nuclear fuel in New Mexico from commercial power plants around the nation, a decision likely to be challenged in court. [END QUOTE]. The Nuclear Regulatory Commission issued its decision Tuesday, saying it will allow the energy company Holtec International to build and operate the facility in southeastern New Mexico. New Jersey-based Holtec may still need to acquire permits from the state, and top New Mexico officials have vowed to fight the project. Hot and highly radioactive, spent fuel consists of uranium pellets inside metal rods. It can only be handled by machines and people have to be physically shielded from it, usually by steel or concrete. The New Mexico project would have capacity to temporarily store up to 8,680 metric tons of used uranium fuel. Future expansion could make room for as many as 10,000 canisters over six decades. [THE AUTHOR CONTINUES, QUOTE:] The material would be transported to New Mexico via rail.

[bookmark: _Toc13923][bookmark: _Toc137735924]Sabotage / Terrorism
[bookmark: _Toc15743]
[bookmark: _Toc137735925]Storing nuclear waste underground would actually make it much harder for terrorists to infiltrate
Scientific paper by Ph.D. Richard Muller, et al. 2019. Authored by Richard Muller, Stefan Finsterle, John Grimsich, Rod Baltzer, Elizabeth Muller, James Rector, Joe Payer, and John Apps. (RM: Professor of Physics and Co-founder of Berkeley Earth.) (SF: Ph.D. Hydrogeology, M.S. Environmental Engineering, B.S. Environmental Engineering.) (JG: Berkeley Earth & Planetary Science lab.) (RB: Advisory Committee Member of the Civil Nuclear Trade Advisory Committee.) (EM: Director of Strategy and Board Member of Berkeley Earth.) (JR: Ph.D. specialist in borehole geophysics.) (JP: Corrosion Engineering, University of Akron.) (JA: Geochemistry consultant. University of California, Berkeley.) May 2019. “Disposal of High-Level Nuclear Waste in Deep Horizontal Drillholes”. MDPI. https://www.deepisolation.com/wp-content/uploads/2018/12/DeepIsolationTechnology-White-Paper.pdf (Acc: 6/5/23) 
Unlike interim storage in pools or dry casks on or near the land surface, waste disposal in deep repositories provides a geologic barrier that safeguards against a terrorist attempt to obtain spent nuclear fuel. [END QUOTE.] Although the fuel is retrievable, removing even one canister after sealing of the drillhole requires installing a tall rig, removing several hundred meters of drillhole sealant and plugs and operating a specialized system to retrieve each canister. Although this procedure is feasible for a professional service company, it is not inexpensive or quick. [THE PAPER CONTINUES, QUOTE:] Moreover, the retrieved canisters will be radioactive when they come to the surface, requiring terrorists to rig shielding and safety equipment. Removal of radioactive waste from a deep drillhole does not lend itself to a surreptitious terrorist attack.

[bookmark: _Toc8245][bookmark: _Toc137735926]The likelihood of terrorists obtaining nuclear waste and causing great damage is low.  The biggest concern is with Status Quo policy of waste kept in storage pools
The United States Government Accountability Office 2003. (An independent, nonpartisan government agency within the legislative branch that provides auditing, evaluative, and investigative services for the United States Congress. It is the supreme audit institution of the federal government of the United States.) July 15, 2003. “SPENT NUCLEAR FUEL - Options Exist to Further Enhance Security”. GAO. https://www.gao.gov/assets/gao-03-426.pdf (Acc: 6/5/23)
The likelihood of widespread harm from a terrorist attack or a severe accident involving commercial spent nuclear fuel is low, according to studies conducted by DOE and NRC. Largely because spent fuel is hard to disperse and is stored in protective containers, these studies found that most terrorist or accident scenarios would cause little or no release of spent fuel, with little harm to human health. Some assessments found widespread harm is possible under certain severe but extremely unlikely conditions involving spent fuel stored in storage pools. As part of its ongoing research program and to respond to increased security concerns, NRC has ongoing and planned studies of the safety and security of spent fuel, including the potential effects of more extreme attack scenarios, including deliberate aircraft crashes.
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