
  

 

 

 

 

 

 

 

 
 

 
 

 
 

 
   

 
 

Date: August 19, 2019

From: Ole Hendrickson (Concerned Citizens of Renfrew County and Area)

To: Aimee Rupert, Environmental Assessment Officer

Canadian Nuclear Safety Commission

By email: cnsc.ea-ee.ccsn@canada.ca

Subject Line: Micro Modular Reactor Project at Chalk River Chalk River (Ontario) Reference number:

80182

CEAA Reference Number: 80182

Dear Ms. Aimee Rupert (or other CNSC colleague),

Two matters:

First, attached is a submission from Concerned Citizens of Renfrew County and Area.  Please post this on
"comments received/responses" for the Micro Modular Reactor Project at Chalk River Chalk River
(Ontario) Reference number: 80182.

<information omitted on another topic>

Ole Hendrickson
Concerned Citizens of Renfrew County and Area Tel. (Ottawa) 
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Micro Modular Reactor Project at Chalk River (CEAA Reference number 80182)
Comments from Concerned Citizens of Renfrew County and Area

August 18, 2019

The project description is inadequate and does not meet the requirements of the Prescribed 
Information for the Description of a Designated Project Regulations under the Canadian 
Environmental Assessment Act, 2012 (CEAA 2012).

 The CNSC erred in making a determination that the project description was written in 
accordance with these Regulations.  

 The project description should not have been circulated in its current form.
 Circulating this inadequate project description initiates a costly environmental 

assessment process and wastes public money.
 The CNSC should ask the proponent to prepare a new project description.  If this is not 

done, the following comments should be used by the CNSC to determine the scope of 
the environmental assessment for this project.

The project’s context and objectives are not clearly stated.  The primary objective as stated is 
to “demonstrate the commercial viability of the MMR technology to prospective customers.”  
This would not be a physical activity under CEAA 2012. Neither would be supporting the local 
research community or contributing to “CNL’s Long-Term Strategy for siting an SMR by 2026”.  

The description of the physical works related to the project; including their purpose, size and 
capacity; is inadequate.  While the project description says that the project “will produce 15 
MWt of process heat,” conjectures such as “heat could satisfy the needs of the Chalk River 
Laboratories,” or  “electrical power could also be supplied to the local power grid,” do not 
provide an adequate basis to proceed to environmental assessment.   These hypothetical 
statements make it impossible to determine the project scope.

Activities to be performed in relation to the project are not fully described.  The project 
involves use of enriched uranium fuel that “would be fabricated in a separate fuel fabrication 
facility, independent of the Project and not located within the Project’s site.”  Canadian heavy 
water reactors use 0.7% U-235 (unenriched uranium fuel), and the current generation of light 
water reactors use 3-5% enriched U-235.  Ultra Safe Nuclear Corporation, the Project partner in 
charge of the MMR design, proposes to use 9-12% enriched U-235.  Commercialization of 
reactors with such a high U-235 enrichment would create security and nuclear weapons 
proliferation risks.  A description of fuel fabrication activities should be part of a complete 
project description.  Fuel fabrication should be considered in the context of the “cumulative 
environmental effects that are likely to result from the designated project in combination with 
other physical activities that have been or will be carried out” (paragraph 19(1)(a) of the 
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Canadian Environmental Assessment Act, 2012). Deficiencies in description of other project 
activities, notably waste management and decommissioning, are described below.

Project wastes, a plan to manage those wastes, and activities in the decommissioning and 
abandonment phases are not adequately described.   The project description refers to a 
“Nuclear Plant stack with an approximate height of 30 metres.” This stack would presumably be 
used to discharge gaseous radioactive wastes to the environment.  However, there is no 
mention of any gaseous wastes being produced during plant operation, no description of these 
gaseous wastes (i.e., their radionuclide composition), and no plan for their management.  

The project description says “Low and Intermediate Level Waste will be packaged and stored on 
the Project’s site and/or periodically transported off-site.” Exhibit 3-9 refers to “filter cartridges, 
helium purification system consumables, desiccants, resins, and liquid waste from 
decontamination,” but lacks details on the radionuclides or other hazardous components of 
these wastes.  A similar statement that “Radioactive waste will be stored in the waste storage 
area until removed from the Project site to a licensed facility” gives no further details on plans 
for packaging, storage, transport, and disposal. An “Illustrative Adjacent Plant Layout” (Exhibit 
3-8) shows no facility for waste analysis, packaging or storage on the project site.

The project description lacks details on the low- and intermediate-level radioactive wastes that 
would be generated during the decommissioning phase.  Despite a reference to “on-site 
disposition” (on page 24) no information is provided on wastes that might be left on site after 
abandonment.  According to Hou, X. (Applied Radiation and Isotopes 62, no. 6 (2005): 871-882):

“Due to their large volumes, graphite and concrete comprise considerable amounts of 
low-medium radioactive waste. Calculations have shown graphite to be the main source 
of radioactivity at the time of dismantling of nuclear reactors.”

According to the project description,

“…graphite blocks containing the used fuel (i.e., fuel elements) will be transferred to the 
DGR. The NWMO will determine what adaptations, if any, are required for the current 
used fuel containers to safely contain and isolate the MMR used fuel elements…”

The Nuclear Fuel Waste Act, the Nuclear Waste Management Organization (NWMO), and the 
federal government’s “adaptive phased management” approach to dealing with used fuel, do 
not address non-fuel waste in the form of graphite blocks from a “Micro Modular Reactor” 
(MMR). The NWMO’s mandate only includes used fuel, and not the graphite blocks into which 
fuel pellet stacks and control rods would be inserted in the MMR design.  Lack of a plan to deal 
with irradiated graphite waste is a major deficiency in the project description.  This fails to meet 
the information requirements of section 10 of the Prescribed Information for the Description of 
a Designated Project Regulations.
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Furthermore, even if NWMO signalled its willingness to modify its Deep Geological Repository 
(DGR) design to accommodate irradiated graphite blocks, transporting such highly radioactive 
waste would present a formidable logistical challenge.  Section 7 of the Prescribed Information 
for the Description of a Designated Project Regulations requires a “description of the physical 
works that are related to the project including their purpose, size and capacity.”  The project 
description lacks information on the weight and dimensions of the reactor core.  It lacks 
information on packages and transport modes. It is impossible to determine whether there 
would be any feasible means of transferring the reactor core, plus required shielding, to a DGR.

Another serious deficiency is the lack of a plan to deal with irradiated concrete in the MMR 
bioshield. Neutron bombardment of concrete would create a range of radioactive activation 
products including tritium, carbon-14, chlorine-36, calcium-41, iron-55, cobalt-60, nickel-63, 
barium-133, and europium-152.   Some have very long half-lives (carbon-14, chlorine-36 and 
calcium-41).  Others may be present in very large quantities that are not easily determined.  
According to Kim, D.J. et al. (Analytical Chemistry 80, no. 14 (2008): 5476-5480), the tritium 
content of irradiated concrete “may be severely underestimated using conventional analytical 
approaches,” suggesting a need to develop “robust radioactive waste characterization 
procedures in support of nuclear decommissioning programs.”  

The project proponents must adequately describe “waste that is likely to be generated during 
any phase of the project,” and must provide “a plan to manage that waste,” as required by 
section 10 of the Prescribed Information for the Description of a Designated Project Regulations.  
Furthermore, they should commit to characterizing wastes as they are generated, and should 
include a plan for waste characterization in a revised project description.

The federal government’s Radioactive Waste Policy Framework states that “waste producers 
and owners are responsible, in accordance with the principle of "polluter pays", for the funding, 
organization, management and operation of disposal and other facilities required for their 
wastes.” The project description does not acknowledge that this novel MMR reactor type is 
likely to entail high and uncertain decommissioning costs, and does not explain how these costs 
would be estimated. 

Given the project objective to “demonstrate the commercial viability of the MMR technology,” 
this is a very serious deficiency.  Inadequate information on costs and activities associated with 
decommissioning and waste management will also make it impossible for the Canadian Nuclear 
Safety Commission to assess the adequacy of the financial guarantee for decommissioning 
required by paragraph 3(1)(l) of the General Nuclear Safety and Control Regulations.

Finally, with regard to the abandonment phase, the project description says only that 
“Abandonment phase activities are anticipated to take approximately two to three years.”  
While this indicates a schedule for abandonment, it provides no description of the 
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abandonment phase (e.g., in terms of monitoring activities) as required by section 11 of the 
Prescribed Information for the Description of a Designated Project Regulations.

Financial support that federal authorities are, or may be, providing to the project is not 
described.
The project description asserts that “Federal authorities are not providing financial support to 
the Project.”  This is almost assuredly untrue, and it sidesteps the requirement to describe costs 
that “may be” provided.  The Government of Canada, through Atomic Energy of Canada Limited 
(AECL), has provided an investment of $1.2 billion over ten years, beginning in 2016, to 
transform the Chalk River site into a “modern, world-class nuclear science and technology 
campus.”  Most or all of this funding is being transferred to Canadian Nuclear Laboratories 
(CNL), the privately-owned company that manages the Chalk River site.  The 2019-2020 federal 
budget alone provides AECL with $461 million for operating and capital expenses related to its 
nuclear laboratories.  Again, all or nearly all of this funding is transferred to CNL.  

CNL has just announced a new “Canadian Nuclear Research Initiative.”  CNL is soliciting 
proposals for “joint R&D projects” so as “to make CNL’s technical capabilities and expert 
knowledge available and accessible to the SMR community in order to equip them with the 
technical support required to progress towards SMR deployment in Canada.”  Focus areas for 
this initiative include “manufacturing and construction techniques for SMRs,” “DGR 
requirements and possible techniques to ensure SMR fuel meets these requirements,” and 
“potential SMR markets to determine market requirements and opportunities.”

The MMR proponents should describe the financial support that CNL has provided for this 
project, any funds they are soliciting from CNL, and funds they may obtain from CNL in future.  
Information should also be provided by CNL regarding the financial support it has obtained 
from federal authorities (AECL or others) for its “Canadian Nuclear Research Initiative.” 

The CNSC should require the proponent to address these information deficiencies in a revised 
project description.  The Public Notice of the commencement of an environmental assessment 
for the MMR project on the Canadian Environmental Assessment Registry states that “The 
CNSC has reviewed the project description and determined that it was written in accordance 
with the Prescribed Information for the Description of a Designated Project Regulations (CEAA 
2012).”  Our submission suggests otherwise. The CNSC should review and clarify its procedures 
for making such determinations and inform the Commission and public about them.

If the CNSC decides to proceed to a scoping of an environmental impact statement for this 
project, despite these deficiencies, the scoping decision should be made by the full 
Commission and should include a public hearing with advance notice.  In past, the 
Commission has made environmental assessment scoping decisions at one-member hearings 
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held with no public notice.  In one case, this hearing took place only a matter of days before 
release of an environmental impact statement by the proponent.  This is unacceptable.

With regard to the CNSC’s responsibility under section 19(2) of the Canadian Environmental 
Assessment Act, 2012 to determine the scope of the factors to be taken into account in 
section 19(1) of the Act, paragraphs 19(1)(a) and 19(1)(b) are of particular importance.  
Paragraph 19(1)(a) refers to “the environmental effects of malfunctions or accidents that may 
occur in connection with the designated project,” and 19(1)(b) refers to “the significance of the 
effects referred to in paragraph (a).”  The CSNC should require the proponent to do a thorough 
review of past incidents involving nuclear reactors similar to the MMR.  High Temperature Gas-
cooled Reactors (HTGRs) have been constructed around the world and are prone to failures, 
including the possibility of graphite dust generation and accumulation, ingress of water or oil 
into the core, and failures of TRISO fuel.  Ingress of either air or water into the reactor core 
could lead to radiation doses to nearby populations.  The magnitude of accidents involving air 
or water ingress, fuel failure, graphite dust generation and graphite fires, and resultant 
radiation doses to upper Ottawa Valley residents, must be included in the scope of the factors 
to be taken into account.  The CNSC should use the following reference in scoping the 
significance of accidents that may occur in connections with the designated project: Englert, M., 
Frieß, F. and Ramana, M.V., 2017. Accident scenarios involving pebble bed high temperature 
reactors. Science & Global Security, 25(1), pp. 42-55.

Concerns have also been raised about possible accidents related to the management of fuel 
wastes from HTGRs.  A recent study notes the “very large volumes of spent fuel— more than 
ten times that of LWRs per unit of electricity generated” with HTGRs, adding that “The spent 
fuel is, in principle, flammable…”  The CNSC should also include, in the scope of factors to be 
taken into account, the consequences of accidents associated with spent fuel from the MMR, 
and associated radiation doses.  The CNSC should use the following reference in scoping the 
significance of accidents that may occur in connections with the spent fuel waste from the 
designated project:  Moormann, R., Kemp, R.S. and Li, J., 2018. Caution is needed in operating 
and managing the waste of new pebble-bed nuclear reactors. Joule, 2(10), pp. 1911-1914.

Once the proponents clarify the purpose of the project, the project scope should also address 
paragraph 19(1)(g) of the Canadian Environmental Assessment Act, 2012.   As noted above, 
the proponents suggest that “heat could satisfy the needs of the Chalk River Laboratories,” and 
that “electrical power could also be supplied to the local power grid.”  If these are to be 
included as project objectives, the proponents should be required to take into account 
“alternative means of carrying out the designated project [to achieve these objectives] that are 
technically and economically feasible.”
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