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THE GOVERNMENT OF CANADA’S RADIOACTIVE WASTES:   
COSTS AND LIABILITIES GROWING UNDER PUBLIC-PRIVATE 

PARTNERSHIP 
 

ABSTRACT 
Atomic Energy of Canada Limited (AECL) is responsible for an $8 billion liability comprised of federally-
owned nuclear facilities and radioactive wastes.  This exceeds the sum total of all the Government of 
Canada’s other environmental liabilities at over 2,000 contaminated sites across the country. In 
September 2015 the Government of Canada implemented a “GoCo” (Government-owned, Contractor-
operated) arrangement in an effort to reduce AECL’s nuclear liability, while reducing staffing levels at 
AECL from 2,850 to 40 people.  Oversight of nuclear liability expenditures was transferred from Natural 
Resources Canada to AECL and a multinational consortium assumed control of Canadian Nuclear 
Laboratories.  Between 2016-17 and 2019-20, AECL spent $1.824 billion to reduce the federal nuclear 
liability.  AECL’s liability reduction expenditures increased from $149 million in 2015-16, to $332 million 
in 2016-17, to $570 million in 2019-20.  However, the federal nuclear liability grew during this GoCo 
contract period - by $190 million as of March 2020.  The nuclear liability could continue to grow if 
substandard waste disposal projects proposed under the GoCo contract are implemented.. This 
discussion paper recommends that Parliament and the Government restore control and oversight of 
federal expenditures for nuclear decommissioning and radioactive waste management, implement 
governance reforms, and implement policies and strategies that conform to international best practices. 
 

RECOMMENDATIONS  
For the House of Commons Public Accounts Committee: 

 Examine how the Government’s decommissioning and waste management liabilities are 
estimated and whether the GoCo contract provides value for money in reducing these liabilities. 

 Conduct a public review of how and why the 6-year GoCo contract between AECL, the Canadian 
National Energy Alliance, and Canadian Nuclear Laboratories, which was to end in September 
2021, was extended by AECL in April 2020 for a 4-year period until September 2025. 

 Determine if contributions to AECL’s Long-Term Disposal of Radioactive Waste Fund are 
sufficient to cover disposal costs of commercial wastes whose ownership is being transferred to 
the Government of Canada. 

For the House of Commons Environment and Sustainable Development Committee: 

 Examine the potential impacts of different strategies for decommissioning the Government’s 
nuclear facilities and managing the Government’s radioactive wastes over the long term.  

For the House of Commons Natural Resources Committee: 

 Drawing upon lessons learned in other countries, and through Canada’s own Nuclear Legacy 
Liabilities Program, consider ways to restore Government oversight and regain control of public 
expenditures for decommissioning of nuclear facilities and radioactive waste management.   

 Examine the adequacy of the 1996 Radioactive Waste Policy Framework in the context of 
Canada’s international obligations under the Joint Convention on the Safety of Spent Fuel 
Management and the Safety of Radioactive Waste Management and associated International 
Atomic Energy Agency standards. 

 Engage Indigenous peoples and the broader public in strengthening policies and strategies to 
address the federal government’s nuclear liabilities. 
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EXECUTIVE SUMMARY  

At $8 billion, the liability cost estimate for federally-owned nuclear sites and their wastes is greater than 
the sum total of all other Government of Canada environmental liabilities at more than 2,000 
contaminated sites across the country.  Undiscounted liabilities are far higher, at $16 billion.  Estimated 
costs of decommissioning federal nuclear facilities and managing federal radioactive wastes have risen 
dramatically since the Government contracted the private sector to manage federal nuclear facilities 
and reduce associated liabilities, while retaining ownership of those facilities and their wastes. 

In 2015 a “GoCo” (Government-owned, Contractor-operated) model replaced a nuclear facilities clean-up plan, 
the Nuclear Legacy Liabilities Program, developed in 2006 by Natural Resources Canada (NRCan) and Atomic 
Energy of Canada Limited (AECL). The GoCo contract, worth an estimated $10 billion or more, was signed in 
September 2015 during a federal election, contrary to the “caretaker convention” that Ministers must defer 
matters such as non-routine contracts and new spending during an election.   To implement the GoCo model, 
the Government created a new subsidiary of AECL called Canadian Nuclear Laboratories (CNL) in 2014, and 
moved nearly all of AECL’s 2,850 employees to this new entity.  In 2015 the Government transferred the 
ownership of CNL to the Canadian National Energy Alliance (CNEA), a newly-formed consortium now consisting 
of two U.S. corporations (Fluor and Jacobs) and SNC-Lavalin.  The government also transferred responsibility for 
oversight of federal nuclear facilities from NRCan to AECL. In September 2015 AECL awarded the Alliance a 6-
year, multi-billion dollar contract, with an option to extend to a 10-year period in September 2021 by giving 
written notice a year in advance.  On April 27, 2020 AECL announced an extension to the full ten years. AECL’s 
website does not explain why the contract was extended six months before notice was required. 

AECL’s current CEO is an American national and a former executive of two of the original Alliance members, Atkins 
and CH2M, which have since been bought out by current Alliance members SNC-Lavalin and Jacobs, respectively.  
AECL’s lead contracting officer is also an American national. AECL pays out nearly all of its Parliamentary 
appropriations ($1.254 billion in 2020-21) to the Alliance and its Canadian Nuclear Laboratories subsidiary under the 
GoCo contract.  While the GoCo model is intended to lower the costs of reducing nuclear liabilities, annual 
Parliamentary appropriations to AECL specifically earmarked for nuclear decommissioning and radioactive waste 
management have more than tripled since 2014-15, reaching $837 million for the 2020-21 fiscal year.   

Under the GoCo model, commercially-generated radioactive wastes, some imported from foreign countries, continue 
to be transferred from the private sector to federal ownership, with the potential to increase the Government of 
Canada’s nuclear liability.  Proposals from private corporations to build small modular reactors on federally owned 
properties such as AECL’s Chalk River Laboratories could also increase the federal nuclear liability.  Proposals for new 
radioactive waste disposal facilities at three federal nuclear sites in Manitoba and Ontario, currently stalled by 
technical and environmental concerns, have a potential to further increase federal nuclear liabilities. 

The Government of Canada has transferred responsibilities for oversight of public expenditures for 
decommissioning of its nuclear facilities and reduction of its nuclear waste liabilities from Natural Resources 
Canada to AECL.  AECL has in turn delegated its decommissioning and waste management responsibilities to a 
multinational consortium. AECL, with only 40 staff, some with past ties to consortium members, lacks sufficient 
independence and capacity to provide adequate oversight of expenditures at federal nuclear sites. These 
changes raise serious questions and concerns about Government accountability, fiscal responsibility, public 
oversight of Canada's nuclear waste liabilities, and Canada’s ability to meet its international obligations related 
to nuclear waste and nuclear safety.  Intervention by Parliament is recommended to restore control and 
oversight of federal nuclear facilities and radioactive wastes, and to ensure that public funds are spent wisely on 
the best available strategies for keeping radioactive waste out of our air and drinking water. 
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1.0  INTRODUCTION:  CANADA’S MULTI-BILLION DOLLAR ENVIRONMENTAL LIABILITIES  

The Receiver General for Canada prepares annual Public Accounts1 that track federal assets and 
liabilities.  These Accounts are audited by Canada’s Auditor General and help reveal whether tax dollars 
are well spent. They reflect government performance, accountability and transparency.  
 
Section 5 of the Accounts (Accounts payable and accrued liabilities) examines environmental liabilities 
(contaminated sites, unexploded ordnance, etc.). These liabilities are found at more than 2,000 
radioactive and non-radioactive contaminated sites.  
 
In 1995 former Auditor General Denis Desautels reported that the federal government took a 
“significant step forward in strengthening disclosure of environmental contingencies by reporting 
potential environmental liabilities of $2.8 billion.”  Auditor General Desautels assessed the challenges of 
addressing these environmental liabilities, stating: 
 

“While estimates of total radioactive and non-radioactive waste clean-up costs for Canada have 
ranged as high as $30,000 million, much of this amount is clearly the responsibility of other 
levels of government and the private sector. Some estimates place the federal share at $2,800 
million. However, reasonable estimates of costs attributable to the Government cannot be fully 
determined at this time.”2 
 

Further details were unavailable.  Costs of cleaning up radioactive and non-radioactive wastes were 
combined in the $2.8 billion total estimate.  Auditor General Desautels called for “policies to define 
clearly what constitutes environmental matters and the liabilities” and “appropriate methodology for 
determining when these potential liabilities become actual liabilities.”  
 
Auditor General Desautels continued to press departments in the 1997 Public Accounts, writing: “I do 
not continually raise this matter simply as an esoteric discussion of accounting and disclosure policies — 
real situations exist that will impact on the Government’s fiscal framework and financial statements.”3   
In particular, Desautels repeatedly chided Atomic Energy of Canada (AECL) for its “failure to account 
properly for the eventual cost of decommissioning and waste disposal at its sites.”4  
 
The 2005 Public Accounts included (for the first time ever) a line item for “environmental liabilities” 
under “Accounts Payable and Accrued Liabilities.”5 It explained that the nuclear liability  
 

“reflects the present value of the expected decommissioning and site remediation costs. The 
liability is increased each year to reflect the time value of money, adjusted for changes in 
management estimates of costs, and is reduced by the actual expenditures incurred.”6 

 
The total of all federal environmental liabilities was estimated to have been $2.8 billion in 1995, $3.4 
billion in 2003 and $3.6 billion in 2004.   Then, in 2005, Canada’s environmental liabilities jumped to $5.6 

                                                 
1
 Public Accounts of Canada (https://www.tpsgc-pwgsc.gc.ca/recgen/cpc-pac/index-eng.html) 

2
 Public Accounts, 1995.  Observations by the Auditor General, p. 1.28 

3
 Public Accounts of Canada, 1997.  Observations by the Auditor General, p. 1.29 

4
 Plutonium cleanup put at $40-million. The Globe and Mail, October 2, 2000. 

5
 Public Accounts of Canada, 2004-2005.  Table 1.2, p. 1.13 

6
 Public Accounts of Canada, 2004-2005.  p. 2.10. 

https://www.tpsgc-pwgsc.gc.ca/recgen/cpc-pac/index-eng.html
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billion.  This large increase reflected a new estimate for decommissioning of AECL’s nuclear facilities of 
$2.75 billion, up from $431 million the previous year (Table 1).   
 
Table 1.  The Government of Canada’s Total Environmental Liabilities and Nuclear Liabilities 

Year Total 
Environmental 
Liabilities and Asset 
Retirement 
Obligations 

Remediation 
liabilities for 
contaminated 
nuclear sites  

Asset Retirement 
Obligations (AECL 
nuclear facility 
decommissioning) 

Total Nuclear 
Liabilities 

Nuclear 
Liabilities (% 
Environmental 
Liabilities) 

1995-96 $3,014,000,000 N/A N/A   

2001-02 $3,051,000,000 N/A N/A   

2002-03 $3,378,000,000 N/A N/A   

2003-04 $3,564,000,000 N/A $431,000,000  12% 

2004-05 $5,624,000,000 N/A $2,750,000,000  49% 

2005-06 $5,861,000,000 $319,000,000 $2,847,000,000 $3,166,000,000 54% 

2006-07 $6,062,000,000 $320,000,000  $2,928,000,000 $3,248,000,000 54% 

2007-08 $6,669,000,000 $337,000,000 $3,008,000,000 $3,345,000,000 50% 

2008-09 $6,342,000,000 $359,000,000 $3,100,000,000 $3,459,000,000 55% 

2009-10 $6,602,000,000 $350,000,000 $3,085,000,000 $3,435,000,000 52% 

2010-11 $7,745,000,000 $1,106,000,000 $3,357,000,000 $4,463,000,000 58% 

2011-12 $8,362,000,000 $1,085,000,000 $3,566,000,000 $4,651,000,000 56% 

2012-13 $10,600,000,000 $1,035,000,000 $5,688,000,000 $6,713,000,000 63% 

2013-14 $11,143,000,000 $988,000,000  $6,327,000,000 $7,315,000,000 66% 

2014-15 $12,296,000,000 $989,000,000 $6,487,000,000 $7,476,000,000 61% 

2015-16 $13,282,000,000 $1,109,000,000 $6,763,000,000 $7,872,000,000 59% 

2016-17 $12,599,000,000 $1,082,000,000 $6,492,000,000 $7,574,000,000 60% 

2017-19 $12,291,000,000 $988,000,000   $6,473,000,000 $7,461,000,000 61% 

2018-19 $13,192,000,000 $1,055,000,000 $6,614,000,000 $7,669,000,000 58% 

 
2.0   UNCERTAINTIES ABOUT CANADA’S NUCLEAR LIABILITIES AND THEIR MANAGEMENT 
 
In June 2006 the Government created a Nuclear Legacy Liabilities Program with a mandate “to safely 
and cost-effectively control and reduce risks and liabilities at AECL sites based on sound waste 
management and environmental principles in the best interests of Canadians.”  This program ran for ten 
years and terminated after operation of AECL facilities was privatized in 2015. (See section 6.0.) 
 
Despite some progress, the Government of Canada’s nuclear legacy liability cost estimates still contain a 
high degree of uncertainty.  A 2017 evaluation of the Nuclear Legacy Liabilities Program explains that 
more than one-half of Canada's nuclear legacy liabilities are a result of Cold War activities undertaken 
between the 1940s and the early 1960s7  Wastes have yet to be adequately characterized as to their 
physical, radiological, chemical and biological properties.  Given the variety of radioactive substances 
generated by nuclear reactors, full waste characterization is impossible.   Poor early management 
practices add to the challenge.  Legacy waste that was buried or stored in early-generation structures 
that did not provide for easy access has not been disinterred for characterization.”8  This includes wastes 

                                                 
7
 Evaluation of the Nuclear Legacy Liabilities Program (NLLP). Natural Resources Canada, 2017.  

8
 Evaluation of the Nuclear Legacy Liabilities Program (NLLP). Natural Resources Canada, 2017. 
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such as the NRX reactor vessel – damaged in a 1952 partial melt-down and then buried in the sand at 
AECL’s Chalk River Laboratories. 
 
A large part of AECL’s Cold War wastes originated from production of plutonium-239 and uranium-233 
for U.S. nuclear weapons in Chalk River’s reactors and chemical reprocessing plants.  Accidents at the 
NRX Reactor and the Nitrate Plant caused uncontrolled releases of complex mixtures of radioactive 
substances.  Other wastes were deliberately discharged (e.g., into the Thorium Pit and the Liquid 
Dispersal Area).  Some of the Chalk River wastes are comprised of substances that emit intense radiation 
initially but have relatively short half-lives, and require containment for only a few centuries.  Others 
with longer half-lives pose health and environmental risks for thousands to millions of years.  
 
In theory, creating separate facilities for these different waste types can reduce costs.  However, 
characterizing and separating out different waste types is a complex and costly process. Putting larger 
amounts of un-separated waste in a single facility (e.g., a secure geological repository) could increase 
construction costs, but could also reduce the costs of characterizing wastes in detail, avoid repeated 
handling and repackaging of wastes, and reduce risks of exposing workers and the public to excessive 
radiation doses from mischaracterized wastes.    
 
Canada’s largest volumes of radioactive waste are found at AECL’s Chalk River Laboratories.9  An 
international treaty - the Joint Convention on the Safety of Spent Fuel Management and the Safety of 
Radioactive Waste Management - requires Canada to submit a national report every three years that 
includes “an inventory of radioactive waste that… shall contain a description of the material and other 
appropriate information available, such as volume or mass, activity and specific radionuclides.”10    
However, Canada's 2017 National Report11 lacks these details for the Chalk River wastes.    
 
Full disclosure and transparency about the wastes at Chalk River and other AECL sites is needed so that 
decision makers and the public can make informed choices about their long-term management.  
 

3.0   NUCLEAR FACILITIES AND WASTES: THE GOVERNMENT OF CANADA’S LARGEST 

ENVIRONMENTAL LIABILITIES BY FAR 

The Government of Canada has spent tens of billions of dollars on nuclear research and development 
since the creation of AECL as a federal crown corporation in 1952.  AECL built four early nuclear power 
reactors: one in Manitoba (the WR-1 reactor at the Whiteshell Laboratories in Pinawa), two in Ontario 
(the Douglas Point reactor in Kincardine and the Nuclear Power Demonstration reactor in Rolphton), and 
one in Quebec (the Gentilly-1 reactor in Bécancour). AECL also built two research reactors (the NRX and 
NRU) in Chalk River, Ontario.  By 1993, five of the six were shut down.  The last major operating federal 
reactor, the NRU reactor at the Chalk River Laboratories, was closed in 2018.  While spent fuel has been 
removed from the reactors, none of the six has been fully decommissioned.  
 
Radioactive waste arising from the decommissioning of AECL’s reactors and associated research facilities 
represents a substantial and rapidly growing part of Canada’s environmental liabilities. As of the end of 
2016, Natural Resources Canada reported that 5,377 m3 of radioactive wastes had been generated from 

                                                 
9
 Inventory of Radioactive Waste in Canada 2016.  Natural Resources Canada.Tables 8 and 14. 

10
 Joint Convention.  https://www.iaea.org/sites/default/files/infcirc546.pdf 

11
 Canadian National Report for the Joint Convention on the Safety of Spent Fuel Management and on the Safety of 

Radioactive Waste Management.  Sixth Report.  October 2017.  Table D.3 

https://www.iaea.org/sites/default/files/infcirc546.pdf
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decommissioning activities at federal nuclear sites. The volume of decommissioning waste was 
projected to grow to 15,148 m3 in 2019, 372,769 m3 in 2050, and 684,589 m3 in 2100.12   
 
Radioactive waste is among the most hazardous waste in the world. It consists of a complex mixture of 
hundreds of man-made radioactive substances that can be in liquid, solid or gaseous form. Some of the 
wastes are so deadly they can kill a human worker on contact in seconds. Others can be handled with 
bare hands but are deadly if ingested. The latter are sometimes misleadingly referred to as “low-level” 
wastes because there is no need to use lead shielding during handling. There is no safe level of exposure 
to any of these radioactive materials; each exposure adds to risks of cancer, birth defects, genetic 
damage and other diseases. Such wastes must be isolated from people and the environment. 
 
As shown in Table 1, liability cost estimates for federal nuclear sites and their wastes are greater than 
the sum total of all of the Government of Canada’s other environmental liabilities at more than 2,000 
contaminated sites across the country.13   
 
AECL updates its multi-billion dollar nuclear facility decommissioning liability (also called an “asset 
retirement obligation”, or a “decommissioning and waste management provision”) on a quarterly basis.  
As of June 30, 2020, this liability was estimated at $7.185 billion14, which alone exceeded the total 
environmental liability for all non-AECL sites of $5.4 billion.  As of June 30, 2020, AECL also carried a 
$0.852 billion liability for clean-up of contaminated sites and “historic wastes”, most of which are found 
near the Port Hope, Ontario uranium processing facilities formerly owned by the federal crown 
corporation Eldorado Nuclear Limited, and now owned by Cameco. 
 
In comparison, the largest single environmental liability for an individual federal department is $3.8 
billion for “Crown-Indigenous Relations” attributed to the Department of Indian Affairs and Northern 
Development. The sum of AECL’s two nuclear liabilities, currently $8.037 billion, comprise more than 
half of all federal “environmental liabilities and asset retirement obligations”, which stood at $13.2 
billion at the end of 2019 (Table 1). 
 
Furthermore, estimates of AECL’s nuclear liability are heavily discounted, such that when the discount 
rate increases, the liability decreases.15  Actual clean-up costs are far higher.  AECL estimates that “The 
undiscounted future expenditures, adjusted for inflation, for the planned projects comprising the 
liability are $$16,165.6 million.”16   
 
The accounting firm Deloitte recommends discounting for environmental liabilities and asset retirement 
obligations only if two criteria are met: 
 

 The “aggregate amount of the liability or component” is “fixed or reliably determinable.”  

 The “amount and timing of cash payments for the liability or component are fixed or reliably 
determinable.”17 
 

                                                 
12

 Inventory of Radioactive Waste in Canada 2016.  Natural Resources Canada. Tables 9, 11, 15 and 17. 
13

 Public Accounts of Canada, 2005 to 2019 (Table 5.7) 
14

 Atomic Energy of Canada Limited 2020 First Quarter Financial Report, p.28. 
15

 Atomic Energy of Canada Limited 2016 Annual Report, p. 20. 
16

 Atomic Energy of Canada Limited 2020 First Quarter Financial Report, p.28. 
17

 A Roadmap to Accounting for Environmental Obligations and Asset Retirement Obligations, Deloitte, 2019. 
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Neither condition is met in the case of the Government of Canada’s nuclear liabilities.  Both liability 
amounts and timing of cash payments are highly uncertain.  The federal government funds AECL’s 
decommissioning and waste management expenses on an annual basis.  As of 2020 there was $56 
million in an AECL trust fund reserved for the Nuclear Waste Management Organization to dispose of 
federal high-level spent fuel, and $43 million in AECL’s Long-term Disposal of Waste Fund to manage 
commercial wastes (see section 4.0).18 Apart from these two funds, AECL has no guaranteed revenues to 
offset its undiscounted radioactive waste and reactor decommissioning liability of around $16 billion.   
 
The Canadian Nuclear Safety Commission (CNSC) requires that its licensees provide financial guarantees 
for decommissioning of nuclear facilities before granting them a licence.  For federal facilities it varies 
this requirement.  When CNSC renewed the Chalk River Laboratories licence in 2018, it accepted as 
financial guarantee a July 2015 letter signed by a previous natural resources minister (Greg Rickford) 
stating that “As an agent of Her Majesty in Right of Canada, AECL’s liabilities are ultimately liabilities of 
Her Majesty in Right of Canada.”  His letter did not specify a dollar amount for those liabilities.  To 
increase transparency, AECL, as the entity responsible, should fully disclose how the federal 
government’s decommissioning and waste management liabilities are estimated, and allow for 
independent review of these estimates. 
 

4.0  COMMERCIAL RADIOACTIVE WASTES AND CANADA’S NUCLEAR LIABILITIES 
 
The federal government has for many years operated Canada’s only facility for commercial radioactive 
wastes at AECL’s Chalk River Laboratories.  This results in a transfer of waste ownership from private 
companies to the Government of Canada, and has continued under the GoCo contract (see section 6.0).  
Unless AECL collects enough money to pay for the long-term management costs of these commercial 
wastes, they represent an additional component of the liability reflected in Canada’s Public Accounts.   
 
Canadian nuclear companies import wastes from other countries (e.g., disused cobalt-60 gamma 
irradiation devices and expired tritium exit signs, some originally manufactured in Canada).  These 
devices are eventually shipped to Chalk River and become part of the federal waste inventory. 
 
Chalk River also has large quantities of highly-radioactive waste from decades of commercial medical 
isotope production.  In September 1988 the Government transferred AECL’s profitable medical isotope 
business to a new entity, Nordion International Inc.  In November 1991 the Government sold Nordion to 
MDS Health Group for $165 million.  Under a complicated arrangement, AECL operated the reactors that 
produced Nordion’s medical isotopes (e.g., by irradiating targets of highly-enriched uranium-235); 
extracted the raw isotopes (e.g., by dissolving the irradiated U-235 targets in nitric acid); and assumed 
the costs and risks of disposing of the resultant high-level liquid nuclear waste.  As one observer noted, 
this amounted to “the privatization of the profit and the socialization of the risk.”19 
 
Today, when commercial radioactive wastes are shipped to Chalk River, AECL receives contributions to a 
Long-Term Disposal of Radioactive Waste Fund, an investment fund intended to cover future long-term 
disposal costs.  In theory, AECL charges full cost recovery rates for waste from commercial clients.   But 
evidence that the money paid by commercial clients is sufficient to cover future disposal costs is lacking.   
Amounts of commercial radioactive wastes transferred to public ownership appear to be increasing 
rapidly, judging by revenues in the Long-Term Disposal of Radioactive Waste Fund.  It contained only $4 

                                                 
18

 Atomic Energy of Canada Limited 2020 Annual Report, p 50. 
19

 A Political Meltdown, The Walrus, April 12, 2011.  (https://thewalrus.ca/a-political-meltdown/)  

https://thewalrus.ca/a-political-meltdown/
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million in 2016, but had grown to $31 million by 2019.20  It is unclear whether additional revenues are 
being generated from commercial wastes, or how these are divided among AECL, Canadian Nuclear 
Laboratories, and the Alliance, but all have mandates to conduct commercial business.   
Commercial radioactive wastes from small modular reactor (SMR) development could also increase 
federal nuclear liabilities.  Canada’s first SMR project was officially launched in July 2019.21  The project 
proponents – Seattle-based Ultra Safe Nuclear Corporation and Ontario Power Generation – intend to 
build a 15-Megawatt high-temperature gas-cooled nuclear reactor at AECL’s Chalk River Laboratories.  
The project description fails to specify what entity would own the reactor and its wastes. 
 
The federal government’s 1996 Radioactive Waste Policy Framework – although lacking supporting 
policies – requires waste owners and generators to “meet their funding and operational responsibilities 
in accordance with approved waste disposal plans.” However, neither AECL nor CNL has an approved 
disposal plan for the commercial wastes whose ownership is being transferred to the federal 
government.  Nor, for that matter, are there approved disposal plans for the federal government’s own 
wastes found at Chalk River and other federal nuclear sites.    
 
In light of the foregoing, Canada should review its nuclear waste policies and strategies, and ensure that 
adequate funding is secured, ideally on a cost-recovery basis, for the long-term management of the 
commercial wastes accepted by AECL.  Secure funding is also required for AECL’s own wastes. 

 
5.0  PARLIAMENTARY APPROPRIATIONS FOR  FEDERAL NUCLEAR LIABILITIES ARE INCREASING  
 
AECL’s annual Parliamentary appropriations have increased dramatically since signing of the GoCo 
contract in September 2015. Over half of AECL’s Parliamentary funding is allocated to nuclear liability 
reduction through decommissioning and waste management activities (Figure 1).  
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 Figure 1 – AECL’s Parliamentary funding (millions of dollars) 

 
In 2019-20 AECL was appropriated a total of $1.198 billion, with $737 million earmarked for nuclear 
decommissioning and radioactive waste management.  The federal budget for 2020-21 allocates $1.254 
billion to AECL, with $837 million for nuclear decommissioning and radioactive waste management.22   
 
During the 10-year period of the Nuclear Legacy Liabilities Program, Natural Resources Canada paid 
AECL an average of $138 million per year for decommissioning and waste management.  With the GoCo 

                                                 
20

 Atomic Energy of Canada Limited 2019 Annual Report, p. 37. 
21

 Micro Modular Reactor Project at Chalk River (https://iaac-aeic.gc.ca/050/evaluations/proj/80182) 
22

 2020-21 Estimates.  Parts I and II The Government Expenditure Plan and Main Estimates, p. II-4. 

https://iaac-aeic.gc.ca/050/evaluations/proj/80182
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contract in place, AECL’s contractual amounts paid for decommissioning, waste management and 
contaminated sites activities increased roughly in parallel with its increased Parliamentary 
appropriations, reaching $570 million in 2019-20.23  As shown in Table 2, AECL paid $1.824 billion for 
these expenses under its GoCo contract through March 2020. These expenses accounted for only 50% of 
AECL’s total contractual amounts paid, whereas 57% of AECL’s Parliamentary appropriations were 
earmarked for decommissioning, waste management and contaminated sites expenses.  
 
Table 2.  AECL’s Parliamentary funding and cash paid for decommissioning and waste management.24 

2015-16 2016-17 2017-18 2018-19 2019-20 Total, 2016-17 to 2019-20 

Total Parliamentary appropriations for AECL  

$ 336 M $ 969 M $ 971 M $ 1,044 M $1,198 M $4.182 Billion 

Parliamentary appropriations for decommissioning,  waste and contaminated sites activities 

$90 M $520 M $520 M $593 M $737 M $2.370 Billion 

AECL total contractual amounts paid or payable 

$ 432 M $ 865 M $ 904 M $ 898 M $974 M $3.640 Billion 

Contractual amounts charged to decommissioning,  waste and contaminated sites activities 

$ 149 M $ 332 M $ 414 M $ 508 M $570 M $ 1.824 Billion 

 
AECL’s 2020 Annual Report records $385 million in nuclear liabilities as having been settled in 2019, but 
this was more than offset by a $254 million increase in the ”carrying amount” of the liabilities and a 
$702 million increase in AECL’s estimate of future decommissioning and waste management costs.25  
 
Table 1 shows AECL’s reported liabilities as decreasing from $7.872 billion in 2015-16 to $7.660 billion in 
2018-19. But as of March 2020 AECL’s reported liabilities had again risen to $8.062 billion,26 an increase 
of $190 million during the first four full years of the GoCo contract -- the period in which AECL paid out 
$1.824 billion for liability reduction.  This lack of progress raises concerns about fiscal responsibility and 
public oversight of Canada's nuclear waste liabilities.   

 
6.0   THE NUCLEAR LEGACY LIABILITIES PROGRAM AND ITS GOCO SUCCESSOR  
 
Natural Resources Canada (NRCan) received $1.378 billion in Parliamentary Appropriations for the 
Nuclear Legacy Liabilities Program (NLLP) from fiscal year 2006-07 to fiscal year 2015-16.27  Most funds 
were transferred to AECL, which developed detailed plans for cleaning up the complex federal “legacy” 
nuclear wastes over a 70-year period.  These plans - which included a separate facility for very low level 
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24

 Parliamentary appropriations from Main Estimates, cash paid from AECL Annual Reports. 
25

 Atomic Energy of Canada Limited 2020 Annual Report, p.55  
26

 Atomic Energy of Canada Limited 2020 Annual Report, p.55-56. 
27

 Evaluation of the Nuclear Legacy Liabilities Program (NLLP).  Natural Resources Canada, 2011 and 2017.  
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radioactive wastes, and initiation of a siting process leading to a facility for intermediate level wastes - 
were abandoned following a multi-year process in which AECL was privatized and down-sized.28  
 
First, in October 2011, the Government sold AECL’s CANDU Reactor Division to Candu Energy Inc., a 
newly created SNC-Lavalin subsidiary, for $15 million.  Stock analysts noted that the Government had 
retained AECL’s liabilities, and that $15 million was a bargain price for a crown corporation that had 
received $21 billion in federal funding over a 60-year period.  SNC-Lavalin’s share price rose. 
 
Next, in February 2013, the Government announced that it would adopt a “Government-owned, 
Contractor-operated (GoCo) model” to manage and operate AECL’s properties. In October 2014, it 
created Canadian Nuclear Laboratories (CNL) as an AECL subsidiary with a mandate to accelerate the 
pace of decommissioning and to reduce federal nuclear liabilities, while also conducting commercial 
nuclear business.  NRCan’s responsibility for oversight of public expenditures was terminated and direct 
transfer of Parliamentary appropriations to AECL began.  The resultant lack of direct Government 
oversight of AECL’s expenditures seems problematic given the large sums involved.  
 
Finally, in September 2015 (during the federal election period), the Government transferred ownership 
of CNL to a newly-formed multinational consortium calling itself the Canadian National Energy Alliance 
(CNEA) (Figure 2).  At that time, this “Canadian” Alliance was composed of two U.K. companies, two U.S. 
companies, and one Canadian company.  It is currently composed of two Texas-based companies (Fluor 
and Jacobs) and SNC-Lavalin.  Its board of directors has a majority of American nationals.   
 

 
Figure 2 – The “Government-owned, Contractor-operated (GoCo) model”

29
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Under the GoCo model the Alliance was awarded a 6-year contract, renewable to a 10-year term.   
Financial details have never been made public, but its total value is rumored to exceed $10 billion, with 
about $7 billion allocated for nuclear facility decommissioning and waste management.  Awarding of 
this GoCo contract to the Alliance completed the restructuring of AECL and ended the Nuclear Legacy 
Liabilities Program.  AECL now exists only as a small organization, reduced from 2,850 to 40 staff30 
whose primary role is to administer the GoCo contract and agreements with CNEA and CNL (Figure 2).   
 
AECL’s president and CEO is an American national.  Prior to his appointment as AECL president and CEO 
he worked in senior positions for the original CNEA consortium partners Atkins and CH2M (since bought 
out by current consortium members SNC-Lavalin and Jacobs, respectively).  AECL’s Lead Contracting 
Officer is also an American national, formerly in charge of contracting for U.S. nuclear weapons facilities.  
Many senior CNL executives, including its current and former presidents, are also American nationals.  
CNL senior management has experienced a very high rate of turnover and has undergone extensive 
restructuring.  None of the original senior executives from September 2015 remain in place today. 
 
The GoCo contract has provisions for renewal in September 2021, with a requirement that AECL notify 
the Alliance one year in advance (September 2020) as to whether it will renew the contract.  But AECL 
did not wait for this deadline. On April 27, 2020, AECL announced that it “exercised its option to extend 
the government-owned, contractor-operated (GOCO) contract to the anticipated 10 years… based on 
the performance to date of Canadian Nuclear Laboratories (CNL) and Canadian National Energy Alliance 
(CNEA), and the ongoing need for the programs of work that are underway under the contract.”31   
AECL’s website does not explain why the contract was extended six months before notice was required. 

In the interest of fiscal responsibility, the Government and Parliament should determine if the GoCo 
contract is providing Canadians with value for money, and should review the process by which the 
decision to renew the contract was made. 

 
7.0   EFFORTS TO REDUCE CANADA’S NUCLEAR LIABILITIES UNDER THE GOCO CONTRACT 
 
The GoCo contract requires the Canadian National Energy Alliance and its Canadian Nuclear Laboratories 
(CNL) subsidiary to “seek the fastest, most cost-effective way(s) of executing the DWM 
[Decommissioning and Waste Management] Mission including disposal of all waste.”  “Disposal” is 
defined as “The placement of radioactive waste without the intention of retrieval.” The eventual intent 
is to “abandon” the waste, with no further regulatory control.32   
 
After receiving its GoCo contract, the Alliance cast aside the federal nuclear waste strategy created 
under the Nuclear Legacy Liabilities Program (NLLP). This strategy included facilities for very-low-level 
wastes and for intermediate-level wastes.  Instead, the Alliance, through its CNL subsidiary, is 
attempting to advance new plans for a giant waste mound and entombment of intermediate-level 
wastes in shut-down reactors.   
 
The 2017 Evaluation of the Nuclear Legacy Liabilities Program done by Natural Resources Canada 
warned that abandoning the existing federal strategy and plans for long-term management facilities 
could result in delays and reduced cost efficiency, owing to “additional moving, storage and packaging 

                                                 
30

 AECL privatizing 2,850 jobs at Chalk River.  Ian MacLeod, Ottawa Citizen,  March 31, 2014  
31

 AECL Extends GoCo Contract.  April 27, 2020.  www.aecl.ca/aecl-extends-goco-contract/ 
32
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costs.”33  Although CNL is moving wastes into temporary storage at different federal sites (mostly at 
Chalk River), its disposal projects (the waste mound and reactor entombments) are now more than two 
years behind their original schedules, even as public expenditures have grown.  There have been no 
public consultations on a long-term management strategy for federal wastes.  The Government decided 
not to hold consultations “to avoid imposing constraints on the GoCo contractor.”34   
 
CNL’s proposed “NSDF Project” is for a one-million-cubic-meter “Engineered Containment Mound” 
(ECM) at Chalk River.  A March 2017 draft Environmental Impact Statement (EIS) for the mound stated 
that it would be used to dispose of wastes from decommissioning over 100 structures at the Chalk River 
Laboratories, as well as wastes shipped from other federal nuclear sites and wastes that Canadian 
Nuclear Laboratories “will continue to accept on a commercial basis.”  The EIS said that “All of the waste 
from the aforementioned activities is intended to be disposed in the ECM…” 35  The EIS estimated total 
amounts of different radionuclides that would be put in the mound.36   
 
After reviewing this waste inventory, critics pointed out that international safety requirements do not 
allow the disposal of long-lived and intermediate-level wastes in an above-ground mound, which would 
be subject to erosion and waste dispersal: 
 

“The disposal facility shall be sited, designed and operated to provide features that are aimed at 
isolation of the radioactive waste from people and from the accessible biosphere. The features 
shall aim to provide isolation for several hundreds of years for short lived waste and at least 
several thousand years for intermediate and high level waste.”37  
 

CNL issued a statement in November 2017 that only low-level radioactive wastes would go in the 
mound,38 and then released a revised EIS in November 2019.39 It radically changes the estimated 
amounts of various substances that would go in the mound, reducing cesium-137 by a factor of 100,000, 
strontium-90 by a factor of 275, and increasing cobalt-60 by a factor of 20.  Thorium-232, a very long-
lived radioactive substance not even mentioned in the 2017 inventory, shows up as the single largest 
component of the 2019 inventory in terms of its mass.   
 
The revised EIS estimates that commercial waste would comprise 5% by volume of all waste to be put in 
the mound, but lacks information on its radioactivity. Commercial waste may comprise a large fraction 
of the initial radiation inventory in the waste mound.  Short-lived radioactive substances in the 2019 
inventory are dominated by radioactive cobalt-60, a powerful gamma emitter that is a major component 
of commercial radioactive wastes such as disused sealed sources.  Waste Acceptance Criteria for the 
NSDF Project explicitly include disused sealed sources – in violation of international standards for their 
disposal - and would allow unlimited amounts of cobalt-60 in waste packages.40   
 

                                                 
33
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No explanations or rationale for these changes to the NSDF Project waste inventory have been provided.  
If intermediate-level wastes are no longer intended to be placed in the mound, where will they go?  And 
although the revised inventory should not include intermediate-level waste, cobalt-60 emits intense 
gamma radiation and its wastes require lead shielding, making them intermediate-level, and posing 
serious risks to workers handling them. 

 
Making large adjustments to quantities of different radioactive substances to be disposed of is likely 
infeasible.  Radioactive substances that are commingled in waste cannot be dealt with separately.  Given 
the poor characterization of the Chalk River wastes, the 2017 and 2019 inventories both lack credibility.  
 
In addition to technical and safety concerns, left unanswered is the question as to whether the NSDF 
would be a cost-effective way to reduce the federal nuclear liability.  The CNSC, currently the sole 
decision-maker for the project, has no mandate to consider whether a project yields value for money.  
Unless the Government of Canada reasserts its responsibility for managing legacy nuclear wastes, there 
is a risk that large sums of public money will be squandered on a substandard facility. 
 
In anticipation of receiving approval for the NSDF Project, the Alliance has accelerated decommissioning 
activities at the federal Whiteshell Laboratories in Pinawa, Manitoba.  The resulting wastes are being 
shipped to Chalk River for temporary storage, even though this will increase overall costs:  
 

“…the delay in establishing long-term waste management facilities could increase overall costs, 
and reduce cost efficiency, because waste placed in storage… will eventually need to be 
removed from storage, and characterized and potentially repackaged to meet the waste 
acceptance criteria for the waste disposal facility, once it becomes available.”41   

 
Accelerated decommissioning involves additional waste handling, characterization, and packaging, and 
therefore is also likely to increase worker radiation exposures.  
 
In addition to the NSDF Project at Chalk River, CNL has proposed permanent radioactive waste disposal 
projects at the Whiteshell Laboratories site in Pinawa, Manitoba42 and at the Nuclear Power 
Demonstration (NPD) reactor site in Rolphton, Ontario43.  These projects involve entombing defunct 
nuclear reactors in cement and grout, together with associated intermediate- and low-level radioactive 
wastes.  These projects are also mired in controversy because of lack of conformity with international 
safety requirements: 
 

“Entombment, in which all or part of the facility is encased in a structurally long lived material, is 
not considered a decommissioning strategy and is not an option in the case of planned 
permanent shutdown. It may be considered a solution only under exceptional circumstances 

(e.g. following a severe accident).”44
  

 
The Pinawa and Rolphton reactors never experienced severe accidents or other “exceptional 
circumstances” that would justify entombment.  This “disposal” method would leave long-lived wastes 
near the surface in a condition where they would not be securely contained and isolated. 
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Federal and provincial agencies, as well as retired AECL staff with extensive knowledge of previous 
decommissioning plans and clean-up activities at the three sites, have submitted hundreds of critical 
comments on the three disposal projects through their respective environmental assessments. 
 
If approved, the giant waste mound at Chalk River and entombment of the Pinawa and Rolphton 
reactors could significantly increase long-term liabilities. Government oversight of these projects is 
lacking.  Decision-making authority rests solely with the CNSC, although in theory, under section 52 of 
the Canadian Environmental Assessment Act, 2012, the CNSC could decide the projects are likely to 
cause significant adverse environmental effects, and refer to the Governor in Council through the 
Minister of Natural Resources “the matter of whether those effects are justified in the circumstances.” 
 
Permanent disposal of radioactive waste from nuclear reactors has never before been undertaken in 
Canada.  To ensure that disposal projects meet the Government's fiscal and public safety 
responsibilities, Parliamentary and Government oversight are essential.  With regard to the three waste 
disposal projects proposed by CNL, the Government should assert its authority to make a final decision 
even if CNSC decides to approve them – noting that the projects involve the Government’s own wastes. 

 
8.0  GOVERNANCE AND CONTRACTING ISSUES 

 
Efforts to reduce Canada’s nuclear liabilities have been hampered by a poor federal nuclear governance 
regime. Many governance issues and deficiencies were noted in Environmental Petition 427 to the 
Auditor General of Canada in June 2019, “Nuclear governance problems in Canada”. These deficiencies, 
including the lack of federal policies for nuclear waste management and decommissioning, set the stage 
for many of the problems described in this discussion paper. Of particular note is the problem that the 
Canadian Nuclear Safety Commission is widely perceived to be a captured regulator that promotes 
projects it is tasked with regulating.  Canada’s nuclear governance regime is in urgent need of reform; 
however, a detailed look at these issues is beyond the scope of the current discussion paper.  This 
section will describe governance and contracting issues specific to the GoCo contract.  
 
The previous Conservative Government made the decision to implement a GoCo arrangement in the 
hopes of reducing federal liabilities associated with federal nuclear sites and wastes. That previous 
Government’s multibillion-dollar contract with the Canadian National Energy Alliance was signed on 
September 13, 2015, halfway through an election campaign.  This violated the “caretaker convention” 
that keeps Parliamentary government accountable during an election. The caretaker convention states 
that ministers must defer new spending and non-routine contracts. 
 
The Canadian member of the CNEA consortium is SNC-Lavalin.  The nuclear GoCo contract may be SNC-
Lavalin’s largest federal contract, but its financial details have never been released.  
 
The other current CNEA consortium members (Fluor and Jacobs, both based in Texas) have, like SNC-
Lavalin, faced legal challenges.  A Fluor subsidiary paid $4 million to avoid prosecution for kickbacks and 
bribery charges related to its radioactive waste clean-up operations at the Hanford Site in the U.S.45   
Jacobs is the parent company of CH2M Hill Hanford Group, which paid $19 million in 2013 to settle fraud 
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charges at the Hanford Site.46  Jacobs also was convicted in 2018 of failing to protect the health of 
workers who cleaned up a large coal-ash spill in Tennessee.47 
 
As noted in section 4.0, the President of AECL, AECL’s lead contract officer, the President and other 
senior executives of CNL, and the majority of Board members of the CNEA consortium, are American 
nationals.  Both the current AECL president and the former CNL president worked in senior positions for 
the original CNEA U.S.-based consortium members. 
 
One of the Government’s reasons for implementing a GoCo arrangement for AECL’s nuclear sites was 
that similar arrangements were in place in the U.S. and the United Kingdom.  However, in April 2016 the 
U.K. Nuclear Decommissioning Authority (NDA) terminated its GoCo contract with a private consortium 
that was operating the U.K.’s most complex nuclear facility, the Sellafield nuclear site.   Problems 
experienced at the Sellafield site included escalating GoCo costs and liability amounts, large GoCo 
executive turnover, and questionable contractor expenditures.48   
 
In March 2017 the NDA announced that another GoCo contract – this one with Nuclear Cavendish Fluor 
Partnership for decommissioning of the U.K.’s Magnox nuclear reactor sites -- would be terminated after 
five years, rather than after its full term of 14 years.  At that time the NDA’s Chief Executive Officer 
David Peattie said: 
 

"This decision marks a new approach to managing the 12 Magnox sites but it is consistent with a 
similar change we made at Sellafield in 2016, where the simplified approach is resulting in more 
efficient decommissioning progress."49   

 
In February 2018 the U.K. Parliament’s Public Accounts Committee published a report on the Magnox 
contract.  It concluded, among other things, that:  
 

 The NDA dramatically under-estimated the scale and cost of decommissioning the Magnox sites, 
which ultimately led to the early termination of the contract.   

 The NDA did not have sufficient capability to manage the procurement. 

 The U.K.’s Department for Business, Energy & Industrial Strategy failed to ensure that 
appropriate governance was in place at the NDA. 

 The catalogue of failures throughout the Magnox contract highlights key lessons to be learned 
by both the NDA and central Government.50     

 
Canada risks a similar catalogue of failures.  AECL, with only 40 staff, some with past ties to consortium 
members, lacks sufficient independence and capacity to provide adequate oversight of expenditures at 
federal nuclear sites.   
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At present, the Government of Canada has no national policies for decommissioning nuclear facilities 
and managing radioactive wastes; no approved long-term strategies to reduce its own liabilities of shut-
down federal reactors and accumulated federal wastes; and no guaranteed funding to address those 
nuclear liabilities.   
 
If public confidence is to be maintained, Canada must insist upon closer scrutiny and public oversight of 
its nuclear waste contracting process, including potential and perceived conflicts of interest and 
transparency of decision-making. Decisions about nuclear waste management and new nuclear projects 
must be made in the broadest public interest and without undue influence of corporate interests. 
 
Parliament and the Government should implement governance reforms so as to regain control of public 
expenditures for decommissioning of nuclear facilities and radioactive waste management.  In 
considering such reforms, they can draw upon lessons learned from the U.K.’s Nuclear Decommissioning 
Authority; from other countries with more advanced decommissioning and waste management 
programs such as France, Finland and Norway; and from the former Nuclear Legacy Liabilities Program. 
 

9.0  CONCLUSIONS 

1. The estimated $8 billion remediation cost for the federal government’s nuclear waste liabilities 
exceeds the total of more than 2,000 other federal environmental liabilities.  The undiscounted liability 
is much higher and stands at around $16 billion. 

2. The previous Conservative Government attempted to cut costs and accelerate reduction of federal 
nuclear waste liabilities by implementing a public-private partnership or GoCo contract between Atomic 
Energy of Canada Limited (AECL) and a multinational consortium. 

3. Taxpayer funding to AECL for reduction of federal nuclear waste liabilities has more than quadrupled 
since the start of the GoCo contract; nuclear liabilities are increasing rather than decreasing despite 
expenditure of billions of dollars of public funds. 

4. In the process of implementing the GoCo contract, Government oversight was greatly reduced and 
control over Canada’s federally-owned nuclear facilities and radioactive wastes was largely transferred 
to American-owned interests. 

5. The GoCo contractor is advancing substandard radioactive waste facilities that do not comply with 
international standards and obligations; environmental assessments are mired in controversy and 
several years behind schedule. 

6. Parliament should intervene to restore control of and oversight over federal nuclear facilities and 
radioactive wastes, and should ensure that public funds are spent wisely on the best available strategies 
to keep  radioactive waste out of our air and drinking water in order to protect current and future 
generations of Canadians. 
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ACRONYMS 

 
AECL     Atomic Energy of Canada Limited 
CANDU (reactor)   Canadian Deuterium Uranium 
CNEA     Canadian National Energy Alliance 
CNL     Canadian Nuclear Laboratories 
CNSC    Canadian Nuclear Safety Commission 
CRL    Chalk River Laboratories 
DWM    Decommissioning and Waste Management 
ECM     Engineered Containment Mound 
EIS    Environmental Impact Statement 
GoCo     Government owned, Contractor operated 
IAEA    International Atomic Energy Agency 
NDA   Nuclear Decommissioning Authority (U.K.) 
NLLP     Nuclear Legacy Liabilities Program 
NPD (reactor)    Nuclear Power Demonstration 
NRCan    Natural Resources Canada 
NRU (reactor)   National Research Universal  
NRX (reactor)    National Research Experimental  
NSDF     Near Surface Disposal Facility 
NWMO   Nuclear Waste Management Organization 
SMR    Small Modular (nuclear) Reactor 
SSR    Specific Safety Requirements (IAEA) 
WR-1 (reactor)    Whiteshell Reactor No. 1 
 

 


