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It started from a question…
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What happens to nuclear submarines after  they become obsolete?

During my previous project I lerned more about radioecology, 
and that helped me understand the interactions between 
nuclear technology and the environment.

It’s then that I started realizing the need to develop and apply
a  socioecological approach to the social/humanistic study of 
nuclear power and technology.  

The Atomic Archipelgo: US Nuclear Submarines and 
Technopolitics of Risk in Cold War Italy. 
(University of Pittsburgh Press, 2022)



Problem statement and main research questions
• What happens when nuclear facilities reach the end of their 

operating life and need to be retired?

• Public debates on nuclear power revolve around two or three main 
issues: risk, construction costs, and final waste disposal, BUT we 
know very little about how long and how much money it takes to 
decommission NPPs. Furthermore, we know very little about the 
social, economic, and environmental implications of 
decommissioning projects for host communities. 

• Why should we know and talk more about decommissioning? 
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“Worldwide, as of mid-2024, 213 nuclear power reactors have been closed, 

corresponding to over 106 GW of permanently retired capacity. Only 23 have been 

fully decommissioned, although some are still awaiting release from regulatory 

control, and only 9 have been returned to greenfield conditions, meaning the 

sites are available for unrestricted use. An additional 145 reactors are in some 

state of decommissioning, while 45 reactors are in a long-term enclosure (LTE) 

state.”

Source: World Nuclear Industry Status Report 2024, p. 297.



What to do with obsolete 
nuclear power plants?

7

12/1979



First IAEA Technical Reports 
1973-1975

8G.R. Bainbridge et Al., 1974, “Decommissioning of Nuclear Facilities: A Review of Status,” Atomic Energy Review 12 (1): 145-160 



Nuclear decommissioning 

• The process of safely closing a nuclear 
power plant (or other facility where 
nuclear materials are handled) to retire it 
from service after its useful life has 
ended. This process primarily involves 
decontaminating the facility to reduce 
residual radioactivity and then releasing 
the property for unrestricted or (under 
certain conditions) restricted use. This 
often includes dismantling the facility or 
dedicating it to other purposes.

• Source: US Nuclear Regulatory Commission

• A long and uncertain transitional 
phase during which a “place” of 
production becomes a site with 
material “out of place” that needs to 
be isolated, treated, and eventually 
transported elsewhere to be 
disposed of. 



Main problems and the challenges

• EnviroTechnical
• Each facility has technical and environmental characteristics that require 

a specific decommissioning plan, time, and approach.

• Financial
• How much does it cost to decommissioning different nuclear facilities?
• Who pays?

• Socioecological and economic
• Environmental impact assessment
• What to do with the site?
• What happens to host communities during and after decommissioning? 
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A socioecological approach

ISAR NPP cooling tower. Photo: DO, October 2022.
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Credit: Hongyu Liu/The Patriot Ledger



A socioecological approach

ISAR NPP cooling tower. Photo: DO, October 2022.
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Credit: Hongyu Liu/The Patriot Ledger

Grafenrheinfeld NPP August 16, 2024



More than a technical endeavor

• History and memory
• Identity and socio-cultural tranformations
• Environmental changes and justice
• Public health and environmental 

pollution/preservation
• Economic struggles and post-nuclear (?) 

imaginations 
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What kinds of assistance to host communities?

• Tax cuts
• Recovery fund transfers
• Technical assistance (assessment of decommissioning and post-

decommissioning scenarios)
• Creation of alternative industrial sites/districts
• Financial assistance to employees and workers
• Stimulation packages for local/regional economic development
• Environmental restoration and environmental impact assessment
• Community empowerment and active participation tools 
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Post-decommissioning?
Dry casks for spent nuclear fuel at NPP.
Source: US NRC

Small Modular Reactor
Source: IAEA

Niederaichbach NPP site, Bavaria.
Source: Davide Orsini



Gundremmingen, 25 ottobre, 2025 12:00 pm

Click to see video

https://ohm-fessenheim.fr/wp-content/uploads/davideOrsini_gundremmingen.mp4


Battery park and pilot fusion plant at Gundremmingen
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Italy
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• In 2003 the Italian government has established a compensatory fund for communities 
hosting decommissioning nuclear sites, administered by the Ministry of the Environment.

• The amount has changed over time.

• Today a total 15,000,000 € are distributed yearly across various sites according to the 
radioactive inventory of each decommissioning facility (I.e. places with the most radioactive 
material get more money).

• The money is disboursed directly to the local administrations, who can use the funds for 
investments related to environmental restoration projects and social sustainability. 

• Tracking and monitoring of funds use have become stricter over time, although the system 
for verifying the consistency of local expenditures with the criteria established by central 
authorities has been lax and unconsequential.  

• For this reason recently the Ministry for the Environment and the interministerial body 
assigning the funds have introduced more rigorous reporting requirements for monitoring the 
respect of the original categories of allowed investments.
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Büchner Filmproduktion
Tobias Büchner and Sabine Herpich

Nuclear Decommissioning 
Collaborative

Jim Hamilton and Cindy Winland

Dr. Davide Orsini, Ph.D., P.I. 

Two PhD Students

Rachel Carson Center, LMU – Munich

Yaroslav Koshelev
Hannah Heath



Our project for Change!
• Objectives

▪ Fostering a public debate 

▪ Initiating a transformative process of knowledge 
production, exchange, and participation between 
and among experts, policy makers, and local 
communities to address and potentially fill current 
gaps.

▪ HOW?
• Series of short documentaries and 

construction of an open multimedia archive.
• Two open workshops (Chicago and Munich), 

and production of policy briefings.
• Classic academic outputs
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https://springs-rcc.org/disempowered-communities/

Orsini, D. (2026). Nuclear Decommissioning and the 
Political Economy of Waste: Exploring Nuclear Attachments 
in Italy. Social Studies of Science. (Open access available 
online).

https://springs-rcc.org/disempowered-communities/
https://springs-rcc.org/disempowered-communities/
https://springs-rcc.org/disempowered-communities/
https://springs-rcc.org/disempowered-communities/
https://springs-rcc.org/disempowered-communities/
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Thanks!

KKN Niederaichbach green field. Photo: DO, October 2022. 25



Initiatives in the United States
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Initiatives in EUcountries
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Programs in the UK

28



29



30



Belgium
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The Spanish situation
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1972 
Decommissioning of 
Elk River Reactor, 
Minnesota

• First fully dismantled NPP

• Boiling water reactor

• Operated from 1964 to 1968

• Small size US AEC demonstration 
reactor of 58 MWe

• Dismantling techniques: Plasma torch 
arc and underwater cutting

• Costs: baseline for future 
decommissioning cost estimates
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Dismantling Elk 
River Reactor

• Two important technical developments:

• Remotely controlled plasma arc torch 
used for underwater cutting, developed 
at the Oak Ridge Laboratory. Could cut 
up to 3-inch-thick contaminated steel.

• Execution of certain operations under a 
filtrated air line which reduced sensibly 
both gaseous effluents and the spread of 
airborne contamination outside the 
cutting area.
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Decommissioning: Technically feasible?

• Experience with decontamination, post-accident recovery, and entombment of 
excess experimental and demonstration facilities provided useful.

• Were those early experiences applicable to decommissioning commercial reactors 
of 1,100 Mwe?

• Different reactor designs and site characteristics demanded different 
decommissioning strategies

• Focus on Light-Water Reactors, BWR and PWR, which became dominant in the 
1970s.
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Estimating methods and their applicability 

• Extrapolation: Elk River decommissioning costs as basis to calculate typical 1000 
Mwe commercial NPP.

• Unit cost factor: Developed first in 1976 by W. J. Manion and T. LaGuardia for the U.S. 
Atomic Industrial Forum. Updated in 1986 with the intent of providing general and 
uniform guidelines for general costs estimates for LWR’s decommissioning allowing 
for site specific characteristics and contingencies inputs.

 
• Engineering analysis: Method based on actual plant design study and site visits, 

ideally applicable to same reactor types. Based on Battelle North West Laboratories 
studies commissioned by U.S. NRC (1978-1982). These are the so-called NUREG 
Series Reports.

39
R.I. Smith, Approaches to Estimating Decommissioning Costs. PNL-SA-18160. 1990.
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