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Decommissioning of Nuclear Power Facilities in the Great Lakes Region

WEBINAR AGENDA

• Presentation (30 minutes)
• Why study decommissioning nuclear power facilities?
• Study approach and process
• WQB recommendations

• Discussion/Q&A (~30 minutes)



• 1909 Boundary Waters Treaty
• Independent, objective adviser
• Prevent and resolve disputes

ABOUT THE
INTERNATIONAL JOINT COMMISSION

Presenter Notes
Presentation Notes
The International Joint Commission (IJC) was created under the 1909 Boundary Waters Treaty. The IJC is an independent, objective advisor that assists the governments of Canada and the United States in preventing and resolving disputes over shared waterways, including the Great Lakes.



• Great Lakes Water Quality Agreement
• Swimmable
• Drinkable
• Fishable

ABOUT THE GREAT LAKES
WATER QUALITY BOARD

• WQB: Principal adviser to the IJC on 
matters of Great Lakes water quality 
policy

Presenter Notes
Presentation Notes
The IJC has other responsibilities under the more recent Great Lakes Water Quality Agreement. The Agreement provides a framework for the two governments to cooperatively restore, protect and enhance the water quality of the Great Lakes. The objectives of the Agreement are to make the Great Lakes waters “swimmable, drinkable, and fishable” for all. The IJC’s role is to provide advice to the governments, to engage with the public, and to assess whether governments’ actions are effectively meeting the objectives of “swimmable, drinkable and fishable” Great Lakes.The Agreement also created two IJC expert advisory boards the Water Quality Board is the principal adviser to the IJC on matters of policy. The Agreement also created the Science Advisory Board, which provides research and science advice. The Water Quality Board (WQB) provides the IJC with recommendations on ways that the federal governments, and other governance institutions, can solve Great Lakes issues. The WQB also suggests ways that its recommendations could, or should, get implemented
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Decommissioning of Nuclear Power Facilities in the Great Lakes Region

Westward view of the Palisades Power Plant at dusk as viewed from the parking lot. Located on Lake Michigan in Covert Township, MI.
Photo courtesy of Entergy.

Decommissioning of the Palisades Power Plant is expected May 2022.

Presenter Notes
Presentation Notes
This is the Palisades Nuclear Power Plant, located on the shores of Lake Michigan just south of South Haven, Michigan. It shows how closely nuclear facilities are located to the Great Lakes shoreline. And, this facility is shown in the photo “at sunset” – as it will stop producing energy and soon be shut down or “decommissioned,” expected by May of this year. 



Presenter Notes
Presentation Notes
In all, there are 38 nuclear power reactors at 18 generating stations on 15 sites located within the Great Lakes basin. 



GREAT LAKES REGION NUCLEAR POWER FACILITIES’ 
CONTRIBUTIONS TO NATIONAL ENERGY GRID

Canada United States

3 nuclear power stations in Ontario, all 
in the Great Lakes basin

23 power stations in seven of the eight 
Great Lakes states (in and out of basin)*

94 percent of all Canada’s 
nuclear electricity

37 percent of all United States’ 
nuclear electricity

58 percent of all Ontario’s electricity Between 10 percent (OH) to 
52 percent (IL) of state’s electricity

Data circa 2017; see WQB Background Report for more details

*Indiana does not have any nuclear power stations

Presenter Notes
Presentation Notes
To put this into context, the three nuclear power stations in Ontario are all within the Great Lakes basin. They produce almost all all of Canada’s nuclear electricity, and more than half of Ontario’s total electricity.On the US side there are 23 nuclear power stations in seven of the eight Great Lakes states. They generate a third of all of the United States’ nuclear electricity. And this ranges anywhere from 10 percent to half of each respective state’s total electricity. Note that these numbers are from 2017; they’re included in the background report that the WQB published in 2019. But, in the US, the nuclear industry is experiencing rapid market and policy changes. Since 2017, some plants closed and others are subsidized to remain operational, so these numbers have changed.



WHAT ARE THE POTENTIAL THREATS
TO GREAT LAKES WATER QUALITY?

1972 Great Lakes Water Quality Agreement
Annex 1 Specific Objectives
h) Radiological 

“Radioactivity should be kept at the lowest 
practicable levels and in any event should be 
controlled to the extent necessary to prevent 
harmful effects on health.”

Nuclear power production creates radioactive wastes
that can persist in the environment.

Presenter Notes
Presentation Notes
Why is this topic relevant to the Great Lakes Water Quality Board? In short, nuclear power production creates radioactive wastes that, as you saw from the map, are generated and stored in close proximity to the lakes. According to experts and regulators, there is minimal risk of radioactive waste contaminating the Great Lakes. Yet, the consequences could be catastrophic and would persist for many generations. The WQB’s focus of this study is to help ensure the protection of the Great Lakes water quality.   Furthermore, the 1972 Great Lakes Water Quality Agreement set forth specific objectives for limits on radiological contaminants. The IJC has a rich history of working on radioactivity in the Great Lakes. The Commission reported on radioactive pollution prior to the first Agreement, and subsequently reported on the matter through a Radioactivity Subcommittee in the 1970s, through the Great Lakes boards in the 80s, and a Nuclear Task Force in the 90s. Throughout this work, the IJC made recommendations to governments about the persistent toxic nature of radiological contamination.  The 2012 Agreement does not have specific references to radioactive pollutants, and the Parties’ changes to the nomination process for Chemicals of Mutual Concern have put a nomination for radionuclides in a holding pattern in recent years.



WHY ASSESS DECOMMISSIONING?

Phases of Decommissioning a Nuclear Power Facility

Phase 1: 
Planning

Phase 2: 
Preparation

Phase 3: 
Execution

Phase 4: 
Completion

Post-
decommissioning

To identify potential opportunities in 
the decommissioning process to 

reduce threats to the Great Lakes environment

Presenter Notes
Presentation Notes
There are many facets of the radiological contamination and nuclear power production. This WQB study assessed decommissioning because it is an important—and inevitable—part of the nuclear generation lifecycle.  All nuclear facilities have a 30 to 60-year “lifespan” and eventually must be retired, or “decommissioned.” Of all of the 38 nuclear reactors in the Great Lakes region, eight are permanently shut down and seven more are scheduled to be decommissioned by 2025. The purpose of the WQB assessing decommissioning is to identify potential opportunities in the decommissioning process to reduce threats to the Great Lakes environment. 
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SCOPE OF REPORT

DOES NOT EVALUATE EVALUATES

• Merits and demerits of nuclear power 
generation overall

• Decommissioning plans and 
processes

• Relative environmental risks of 
existing or future nuclear production

• Environmental hazards and risks that 
could result during/after the 
decommissioning process

• Whether or where to site, or how to 
operate, nuclear power facilities

• Opportunities in the decommissioning 
process to reduce threats to the Great 
Lakes environment

Presenter Notes
Presentation Notes
It’s also important to note that the scope of this report is not all-encompassing. The board’s report does NOT evaluate:The merits and demerits of nuclear power generation overall. While there are conversations about the role of nuclear in addressing climate change and a carbon-neutral power grid, those topics are not part of the board’s study.The report focuses on policy and decommissioning processes, and it does not evaluate the science behind the relative environmental or human health risks of existing or future nuclear power production.Finally, the report does not evaluate whether or where to site nuclear power facilities, or how these facilities are operated during their useful life.While these topic areas are important, they are outside of the scope of this report.What the board DID evaluate is:The existing decommissioning plans and processes for nuclear power facilities in the Great Lakes basin.And, the environmental hazards and risks to the Great Lakes’ water quality that could result during or after the decommissioning process. The report’s recommendations identify opportunities in the decommissioning process to reduce threats to the Great Lakes environment. While nuclear decommissioning does not address the totality of nuclear issues, it remains an important topic where there are areas for improvement beyond the current set of regulations and rules that govern the nuclear industry.
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Decommissioning of Nuclear Power Facilities in the Great Lakes Region

COLLABORATIVE, CONSENSUS-DRIVEN APPROACH

Presenter Notes
Presentation Notes
This report took the work group four years to develop. The work group invested significant time into compiling background reports, and into implementing a collaborative process to engage with a diversity of stakeholders. The group also took a consensus-driven approach to develop the report’s final recommendations.  As this timeline shows, information was compiled in a background report put together by staff, and two contractors’ reports that summarized decommissioning practices and decommissioning financing. 
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Decommissioning of Nuclear Power Facilities in the Great Lakes Region

COLLABORATIVE, CONSENSUS-DRIVEN APPROACH

Presenter Notes
Presentation Notes
The work group visited the decommissioned nuclear facility at Big Rock Point near Petoskey, Michigan and hosted a community panel discussion there, where the board heard from stakeholders who participated in that decommissioning process. Due to COVID-19, the community panel discussion with Canadian participants and the experts’ workshop were both virtual.



Decommissioning of Nuclear Power Facilities in the Great Lakes Region

COLLABORATIVE, CONSENSUS-DRIVEN APPROACH
Local 

governments
First Nations and 

Tribal governments 
and community 

members

Nuclear 
industry

Community 
members

Environmental 
advocacy groups/ 
nongovernmental 

organizations

Federal 
regulators 

(CNSC and NRC)

State agency 
(MI EGLE)

Experts and 
academics

Presenter Notes
Presentation Notes
Through these activities, the work group engaged with individuals representing the diversity of sectors listed here on the slide.The board took a collaborative approach when developing the report, and that its recommendations reflect the consensus views of a diversity of participating sectors and interests.



Decommissioning of Nuclear Power Facilities in the Great Lakes Region

RECOMMENDATION: 
Public Engagement and Transparency

Current processes/practices Recommendations for improvement

Public 
Engagement

• Inconsistent, ad hoc

• US: community advisory boards seen 
as “checking a box”

• Canada: do not use community 
advisory boards

• Every decommissioning process should engage a 
citizens’ advisory board (CAB) that includes:

• Early and ongoing engagement

• Diverse, autonomous membership

• Resourced for their own technical experts

Goal: Trust and Communication

Presenter Notes
Presentation Notes
It’s critically important that nuclear plant operators and regulatory agencies develop trust and communication with the community as part of a successful decommissioning process. Community advisory boards, or “CABs” are used in the US, but we received feedback that these opportunities were pro forma to check a “public engagement” box, and did little to build trust. Canada, on the other hand, does not use community advisory boards in the decommissioning process.Therefore, our recommendations focus on improving these inconsistencies, including: Engaging CABs early and often throughout the process.And, CAB members should represent a diversity of community sectors, including both “fans and critics.” Furthermore, groups should be able to choose their own CAB representatives; CAB members should not be hand-picked by the industry or regulators.Finally, CABs should be provided with sufficient resources to operate independently, including to hire their own expert(s) who can objectively review the industry or regulators’ technical information. These recommendations build upon best practices previously recommended by the US Nuclear Regulatory Commission. The Board recommends that both Canada and US federal governments implement these best practices.



Decommissioning of Nuclear Power Facilities in the Great Lakes Region

RECOMMENDATION: 
Public Engagement and Transparency

Current processes/practices Recommendations for improvement

Transparency • Public documents difficult to find on 
each operator’s or regulator’s website

• Public documents thru entire lifecycle, including 
decommissioning, easily accessible on websites

• Documents should be tied to location, not just agency 
or company

Goal: Trust and Communication

Presenter Notes
Presentation Notes
Transparency and ease of public access to information is also critical to building understanding of, and trust in, the decommissioning process. During the development of our report, we found it difficult to locate non-confidential, non-proprietary information on the regulators and operators’ websites.In Canada, documents disappear from the operator or regulators’ websites after three years, or if a reactor is permanently shut down but awaiting decommissioning.In the US, you cannot find decommissioning information in the same online location as other information related to a particular nuclear plant. It is difficult to find the minimal information online pertaining to decommissioning activities, funds and monitoring.These barriers to public information are an impediment to public oversight of, and effective engagement in, the decommissioning process. Therefore, the WQB also recommends that federal regulators and nuclear operators make sure information is easily accessible. Details about the entire lifecycle of a power station, including decommissioning, should be all in one place, tied to the geographic site of the plant, and not spread out across regulatory agency or company webpages.
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RECOMMENDATION: 
Waste Storage Facilities

Current processes/practices Recommendations for improvement

Climate 
change 
impacts

Canada:
• Potential high-level permanent storage site 

near Lake Huron
• Low- and intermediate level stored at CISF at 

Bruce Power in Kincardine, ON
• OPG permanent DGR at Bruce withdrawn

US: 
• No permanent (Yucca Mountain) or interim (TX 

and NM) high-level storage

• Design and locate interim onsite storage 
facilities to withstand potential climate change 
impacts (i.e., shoreline flooding, erosion)

Permanent 
storage

• Remove wastes away from the Great Lakes as 
soon as storage facilities are licensed and 
operational

• A consent-based approach to siting a 
permanent storage facility

• No interim or permanent facility be located 
near the Great Lakes or its tributaries

Presenter Notes
Presentation Notes
One of the biggest challenges of nuclear decommissioning is determining where to store the waste. The Canadian and US federal governments have yet to identify permanent, long-term storage facilities for high-level nuclear waste.  The Canadian Nuclear Waste Management Organization must identify a community willing to host a permanent storage facility for high-level waste. Currently there are two finalist host communities: South Bruce, Ontario in the Lake Huron watershed and Ignace, Ontario in the Hudson Bay watershed. For now, low- and intermediate-level spent fuels generated by Ontario Power Generation are stored in a consolidated interim facility at the Bruce Nuclear site on the shores of Lake Huron. Ontario Power Generation pursued permanent storage in a deep geologic repository at the Bruce Nuclear site, until the project was recently withdrawn. The existing waste will continue to be temporarily stored onsite while the company restarts the process of identifying volunteer host communities.In the US, there is similar opposition to siting permanent waste facilities. There is currently no permanent, licensed high-level waste facility in the US. The country has spent decades debating whether the Yucca Mountain site in Nevada should be the nation’s deep geologic repository for long-term nuclear waste. There is also opposition to the proposed consolidated interim storage facilities in Texas and New Mexico, which could hold high-level waste for up to 40 years. Consequently, spent nuclear fuel is now temporarily stored onsite at the generation facilities that are located along the Great Lakes shores. The Board acknowledges that temporary, onsite storage is our reality and may be for some time. Therefore, when designing and locating these inevitable interim onsite storage facilities, the Board recommends that climate change impacts should be an important factor. Temporary, onsite storage solutions should account for climate change impacts including future shoreline flood and erosion risks.And when it comes to permanent storage, wastes now stored at facilities around the Great Lakes should be removed as soon as those new sites are finally licensed and operational.  As part of implementing this recommendation, the Board recommends taking a consent-based approach to siting such a permanent storage facility. And similarly, the Board recommends that no interim or permanent facility be located near the Great Lakes shoreline or its tributary waters.



Decommissioning of Nuclear Power Facilities in the Great Lakes Region

RECOMMENDATION: 
Transportation of Spent Nuclear Fuel

Current processes/practices Recommendations for improvement

Transit mode, 
routes and 

infrastructure

Canada: 
• Will take ~40 years to transport all 

waste to a permanent site

US:
• DOE conducting technical analyses of 

future large-scale transport 

• Prohibit transit by ship or barge on the Great Lakes 
or their tributaries

• Routes avoid population centers; extra precautions 
crossing water bodies

• Share detailed risk assessments with local 
emergency planning authorities along transit route

Presenter Notes
Presentation Notes
Eventually, spent nuclear fuel must be transported from onsite storage to offsite facilities. Special care and planning can better protect the Great Lakes environment from the risk of accidents that may occur in transit. Whenever and wherever a permanent waste storage site is finally selected, it will take an estimated 40 years to transport all of Canada’s projected nuclear waste there. In the US, the Department of Energy is currently performing a technical analysis of the nation’s future large-scale waste transportation needs.To minimize the risks of radioactive contamination in the Great Lakes environment while wastes are in transit, the Board recommends specifically prohibiting the transportation of spent fuel by barge or ship on the Great Lakes or any Great Lakes tributaries. Furthermore, land routes by rail, truck or other means should take extra precautions where the route crosses, or approaches, water bodies. Also, industry and regulators should provide their risk assessment reports and shipment plans to the emergency managers of the communities that are along the transportation routes. From the local government perspective, this is an important step to ensure each that their community is prepared, and their emergency management plan is accordingly informed about potential risks. Sharing transportation plan information should only be shared with the emergency response community to minimize risks.
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RECOMMENDATION: 
Transportation of Spent Nuclear Fuel

Current processes/practices Recommendations for improvement

Number of 
transfers

• Excellent past safety records for waste 
transit

• Dependent upon infrastructure in place 
(i.e., existing rail lines)

• Minimize number of transportation modes and 
transfers

Presenter Notes
Presentation Notes
The board also acknowledges that, to date, transporting spent nuclear fuel has an exemplary safety record. However, past performance does not necessarily guarantee future safety. The ability to transport waste safely depends on the underlying transportation infrastructure. This infrastructure must be able to accommodate increased transportation activity such as multiple daily truckloads or rail loads of spent nuclear fuel casks.Furthermore, there is relatively greater risk for hazards or accidents to occur at the transfer points between modes of transit. Therefore, the Board recommends minimizing the number of transfers and modes, and improving transit infrastructure accordingly. For example, railroad lines used to run directly to the nuclear plants when they built these facilities in the 50s and 60s. Instead of loading waste casks onto a truck to transfer them from the plant to a railway located several miles away, by updating these defunct rail lines that run to the plants, we can thus minimize the total number transfers between modes of transit.
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RECOMMENDATION: 
Residual Contamination and Long-Term Monitoring

Current processes/practices Recommendations for improvement

Remediation 
standards

• Canada and US have different dose 
limit standards for cleanup criteria

• A decommissioned site may have 
“restricted” or “unrestricted” future use

• Governments should coordinate so that standards 
are consistent in both countries

• Standard should be based on the GLWQA 
precautionary principle

Presenter Notes
Presentation Notes
The concern for the Great Lakes environment does not end with dismantling nuclear facilities and hauling their wastes away. The radioactivity of nuclear waste diminishes over time, but communities still have concerns about the residual contamination of the land and water at decommissioned sites. Maintaining the community’s trust and addressing these concerns is critical in this “post-decommissioning phase.” The criteria for how clean is “clean enough” for decommissioning is based on a radioactivity dose limit. However, Canada and the US set different dose limits. And, within the US, the Nuclear Regulatory Commission dose limit for a decommissioned site exceeds the EPA’s dose limit for a Superfund site, for example.  These inconsistencies also impact how a community can subsequently use the decommissioned site’s land. A site may be cleaned up enough to enable future use that is “unrestricted,” or legacy issues may mean site’s use is “restricted.”Therefore, the Board recommends that governments coordinate to adopt a consistent binational standard for cleanup. Furthermore, the precautionary principle should be the basis for establishing this standard.
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RECOMMENDATION: 
Residual Contamination and Long-Term Monitoring

Current processes/practices Recommendations for improvement

Environmental 
monitoring after 

a facility is 
decommissioned

• Environmental monitoring is no 
longer required once operations 
conclude and waste is stored

• Conduct post-decommissioning monitoring on- and 
off-site, particularly of groundwater, lake water and 
lake sediments

Presenter Notes
Presentation Notes
Currently, after remediating a decommissioned site, regulators deem no further risk of radiological pollution. There is no requirement for further environmental monitoring in the post-decommissioning phase. However, this leaves no room for error in the decommissioning process. Lack of monitoring potentially makes the community vulnerable to unknown exposures.Therefore, the Board recommends long-term site monitoring of groundwater, lake surface water, and lake sediments. Governments should oversee this routine testing and the results should be made public.
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RECOMMENDATION: 
Residual Contamination and Long-Term Monitoring

Current processes/practices Recommendations for improvement

Site liability

• After decommissioning, licensees can 
sell the site and diminish/eliminate 
their liability for any undiscovered 
contamination

• Taxpayers are on the hook to pay for 
additional remediation

• Governments should develop an industry-wide 
standard that maintains licensee liability to 
underwrite further remediation or monitoring even 
after the site is sold

Presenter Notes
Presentation Notes
Finally, once a decommissioned site is released for unrestricted use, the licensee is free to sell the property. However, in these sales transactions, companies can also limit their liability to address any undiscovered contamination. This means they may not be held liable for – or pay for – any additional cleanup costs.The Board recommends a mechanism that ensure taxpayers or other parties are not on the hook to pay these costs. This mechanism would ensure that, even after the sale of a decommissioned site, federal governments can still hold companies accountable for footing the bill for any remediation and long-term monitoring needs. Ideally, this mechanism would also protect taxpayers from bearing the costs if the company has gone bankrupt or out of business.
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SUMMARY

Public Engagement and Transparency
Waste Storage Facilities

Transportation of Spent Nuclear Fuel
Residual Contamination and Long-Term Monitoring

A diverse work group collaborated with 
a variety of sectors and came to a consensus on 
recommendations to improve regulations that 

better protect the Great Lakes regarding:

Presenter Notes
Presentation Notes
Our work group members worked diligently on this report over four years. We conducted a collaborative process that considered a diversity of oftentimes VERY divided views across all the relevant sectors. Then we engaged in a deliberative and often challenging process, and as a work group we came to a consensus every word of the recommendations in the report that we just reviewed.
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AUDIENCE Q&A

• Please use the Q&A, not the chat



Decommissioning of Nuclear Facilities in the Great Lakes Region

AUDIENCE Q&A



Decommissioning of Nuclear Facilities in the Great Lakes Region

Thank you!
Allison.Voglesong-Zejnati@ijc.org

surveymonkey.com/r/GLWQB2022

IJC.ORG/WQB

Presenter Notes
Presentation Notes




This webinar is finished.

You may now leave the Zoom webinar.


	International Joint Commission �Great Lakes Water Quality Board��Decommissioning of Nuclear Power Facilities in the Great Lakes Region
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

