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Dear Ms. Lloyd,  

 

Re:  Review of Canadian Nuclear Laboratories Waste Acceptance Criteria for a Near-Surface 

Disposal Facility 

 

INTRODUCTION  

Hutchinson Environmental Sciences Ltd. (HESL) reviewed four core documents related to licensing a 

proposed low- and intermediate-level nuclear-impacted waste Near Surface Disposal Facility (NSDF) at 

Chalk River Laboratories (CRL), near Deep River, Ontario. CRL is operated by Canadian Nuclear 

Laboratories (CNL).  International cases for similar shallow waste disposal sites were also reviewed to 

provide a jurisdictional comparison for the licence.  The core documents and international cases were 

provided by Northwatch, which was the organization that commissioned the review. 

The NSDF project is presently under review by the Canadian Nuclear Safety Commission (CNSC), and a 

public hearing followed by a final decision by CNSC will be given in May, 2022. CNSC is currently accepting 

written feedback on the NSDF project from the public, Indigenous communities, and other stakeholders. 

Northwatch commissioned this review to identify key elements of the Waste Acceptance Criteria (WAC) 

that might have an uncertain impacts to environmental and human health, and to compare the NSDF Waste 

Acceptance Criteria to similar international facilities. 

INFORMATION REVIEWED 

The information provided by Northwatch was reviewed. CNL WAC for the proposed NSDF, was the primary 

document reviewed1.  The other core documents regarding Waste Acceptance Criteria were reviewed to 

identify key elements and potential environmental concerns from the WAC:  

 CNSC, 2022. Written submission from the Canadian Nuclear Laboratories, Commission Public 

Hearing Part 1, February 22, 2022 (CMD22-H7-1). 

 CNSC, 2022. Licence Amendment, required approvals for the construction of the Near Surface 

Disposal Facility, Canadian Nuclear Laboratories Chalk River Laboratory, Commission Public 

Hearing Part 1, scheduled for February 22, 2022 (CMD22-H7). 

 
1 Canadian Nuclear Laboratories (2020). Near Surface Disposal Facility Waste Acceptance Criteria. 232-508600-WAC-003. 

Revision 4.  
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 NSDF Environmental Impact Statement 232-509220-REPT-004, Revision 3, 28 May 2021.  

The review of documents pertaining to WAC internationally and in other jurisdictions, was limited to the 

following:  

 National Nuclear Security Administration (2016). Nevada Security Site Waste Acceptance Criteria. 

U.S. Department of Energy.  

 FCC Environment & Atkins. Lillyhall Landfill Site Waste Acceptance Criteria (WAC) – High Volume 

Very Low Level Waste (HV-VLLW) Disposal. Distington, Cumbria, UK.  

 National Radioactive Waste Disposal Institute (NRWDI) Waste Acceptance Criteria South Africa.  

 LATA Environmental Services of Kentucky (2013). Waste Acceptance Criteria for the Treatment, 

Storage, and Disposal Facilities at the Paducah U.S. Department of Energy Site. PAD-WD-

0011/R1. U.S. Department of Energy, Office of Environmental Management.  

These five documents were selected for review from the information sources provided by Northwatch, 

because they were for potentially similar facilities (i.e., shallow disposal sites) with low-level radiological 

waste. 

BACKGROUND 

 

Summary of CNL Near Surface Disposal Facility 

The NSDF was proposed by CNL to house solid, low-level radioactive waste for permanent disposal. The 

NSDF is located within the bounds of the CRL site, approximately 300 km west-northwest of Ottawa. The 

shore of the Ottawa River is northwest of the site. The NSDF project will dispose of waste in an Engineered 

Containment Mound (ECM) including a multi-level base liner and cover system.   The NSDF will hold up to 

1,000,000 cubic metres of low-level waste, within 10 internal cells. The base liner and final cover systems 

are composed of a compact clay liner and high-density polyethylene geomembrane to encapsulate the 

waste and reduce or prevent water from leaching into or from the cell interiors, and reduce or prevent 

contaminant release to the environment.  

The waste is proposed to be placed in each of the 10 cells, and each cell will be covered once it is full. A 

wastewater collection and treatment system is included in the NSDF design, to collect and pump leachate 

from the ECM to a wastewater treatment plant. Leachate will be treated to remove radiological and chemical 

contaminants (metals and radionuclides) and discharged to the ground via an exfiltration gallery. During 

high groundwater water levels (e.g., spring freshet), some wastewater effluent will be discharged to Perch 

Lake to accommodate the wastewater treatment plant discharge rate, which is higher than the soil infiltration 

capacity.  Wetlands are adjacent to and downgradient of the NSDF and may receive groundwater from the 

facility.  Shallow groundwater migrates towards the Ottawa River, and surface water ultimately flows to the 

Ottawa River via Perch Lake and Perch Creek.  Perch Lake and Perch Creek may also receive groundwater 

that originates in the NSDF area. 

The proposed NSDF is designed to contain low-level radioactive waste from previous (and future) 

operations at the Chalk River facility, as well as contaminated soils from environmental remediation and 
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decommissioning of outdated infrastructure at the CRL site. Low-level radioactive waste is defined as waste 

containing short-lived radionuclides (half-life of <30 years), requiring containment for hundreds of years. A 

small amount of material from outside sources (hospitals, universities, and other facilities owned by Atomic 

Energy of Canada Limited) may also be included in the ECM.  

The ECM has a design life of 550 years to comply with the necessary time for radiologic decay of the low-

level radioactive waste. In the first 100 years, the radioactivity of the ECM contents will decrease by 

approximately 2000 times and then approach natural radioactivity.  

Waste Acceptance Criteria Guidelines  

According to the CSA N292.0 General Principles for Management of Radioactive Waste2, Waste 

Acceptance Criteria (WAC) must be developed to consider: 

 Radionuclide content and radiological properties;  

 Waste form;  

 Potential for criticality (i.e., accidental uncontrolled nuclear fission chain reaction);  

 Chemical properties; 

 Physical and mechanical properties; 

 Biological properties; 

 Period that the waste remains hazardous;  

 Package design and properties (e.g., corrosion resistance, specific storage and handling 

considerations); 

 Facility design, and 

 Retrievability.  

WAC for the NSDF was developed by CNL following CSA2 and IAEA3 guidelines. The review of core 

documents (below) highlights questions or uncertainties of the WAC for the NSDF, that could result in  

environmental impacts.  Several positive elements related to the WAC were also identified, but for brevity, 

the review comments focussed on opportunities for improvement. 

REVIEW FINDINGS 

 

Document Review Findings 

 

Canadian Nuclear Laboratories (2020). Near Surface Disposal Facility Waste Acceptance Criteria. 232-

508600-WAC-003. Revision 4.  

 

Summary of pertinent information: 

CNL (2020) is a licensing document prepared to meet Ontario requirements for regulating radioactive waste 

for acceptance in the proposed NSDF.  The document was organized into four sections pertaining to criteria 

 
2 CSA N292.0 General Principles for the Management of Radioactive Waste and Irradiated Fuel. 
3 IAEA GSG-1 (International Atomic Energy Agency). Classification of Radioactive Waste. 
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for physical, chemical, and radiological properties of accepted waste, and quality assurance controls to 

ensure waste placed in the NSDF complies with WAC.  This complies with CSA requirements2, which state 

that WACs must be developed with well-characterized physical, chemical, and radiological properties of 

waste. Section 3 pertained to the physical properties of accepted waste. Six physical types of waste were 

proposed to be included in the NSDF, defined by material type: 

 Type 1 Waste: Soil and soil-like wastes; 

 Type 2 Waste: Co-mingled radioactive waste, debris, refuse, soil, and soil-like waste (at least 50% 

soil or soil-like in nature); 

 Type 3 Waste: Non-soil like waste (process wastes, organic wastes, highly compressible wastes); 

 Type 4 Waste: Decommissioning and demolition waste (concrete, asphalt, brick, lumber, structural 

steel, process equipment, wood, and other building materials); 

 Type 5 Waste: Packaged waste (non-leachate controlled and leachate-controlled waste packages); 

and, 

 Type 6 Waste: Oversize debris (waste that does not fall within Types 1 through 5 in terms of size 

or shape).  

In Section 3.3.1 of the document, non-leachate-controlled waste packages were defined as “waste 

packages that must be able to contain the waste until placement in the NSDF.”  These may include drums, 

steel waste boxes, or intermodal waste containers. Leachate-controlled waste packages were defined as 

“waste packages that are able to provide containment of the waste during the time the disposal cell is not 

covered with the final cover (approximately 5-10 years).”  The packaging must prevent water infiltration 

when subjected to pressure, the packaging exterior must be able to withstand the chemical disposal 

environment of the NSDF, and must include gas venting if applicable.  

 

Section 4 of the document included the limits and controls for the chemical properties of accepted waste. 

Hazardous waste is not permitted for NSDF disposal. Key Constituents of Potential Concern (COPC) were 

identified in Section 4.2 for NSDF leachate modeling, and it was stated that if COPCs are present in a waste 

container, the concentration/quantity and uncertainty shall be reported. Key COPCs were presented in 

Table 3 of the WAC and include metals (i.e., copper, cadmium, mercury, lead, silver), dioxins, furans, PCBs, 

and other chemical constituents that may be found in the leachate. 
 

Section 5 of the document included the radiological properties of waste for inclusion in the NSDF. According 

to the WAC, “The activity and identity of the significant radionuclides that contribute to 95% of the total 

activity and the uncertainty of those radionuclides” must be reported to CNL prior to disposal. The 

radionuclide activity for radionuclides with half-lives greater than five years must be reported (particularly 

for radionuclides that decay to more significant radionuclides).  

Questions and Comments: 

 

Under Scope and Applicability of the document, it was stated that “the NSDF will not contain high-level 

radioactive wastes such as used nuclear fuels nor intermediate waste such as irradiated reactor core 

components”. Other regulatory documents pertaining to the NSDF asserted that some intermediate-level 

radioactive waste may be included in the NSDF if CRL legacy waste contains some longer-lived 
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radionuclides that are not practical to separate from lower-level waste, and it is interpreted that the WAC 

has made provisions for low-level waste that has been contaminated by intermediate-level waste and 

cannot be reasonably separated.  The extent of allowable contamination and content of intermediate-level 

waste should be further defined to prevent unacceptable quantities or types of intermediate-level waste 

from being deposited into the NSDF. 

 

There is some ambiguity surrounding what documents are included in the licensing agreement at this stage, 

in addition to the WAC document. If not part of the current licensing stage, the Post-Closure Safety 

Agreement (referenced in the WAC document) should be reviewed in the early stages of the facility 

operation to inform proper post-closure planning and licensing. If the Post-Closure Safety Agreement 

currently forms part of the licensing agreement, it should be reviewed prior to the licence approval. 

 

This WAC prepared by CNL included a thorough disposal framework for low-level (and mixed) radioactive 

waste, and inventory and quality control protocols appear to be sufficiently described to have accepted 

waste meet CSA and IAEA guidelines, providing the proposed rigorous waste certification, verification, and 

reporting protocols are maintained. The types of materials to be included in the NSDF were clear in the 

WAC document, although some uncertainty surrounding radioactivity levels of materials permitted in the 

NSDF (i.e., intermediate-level radioactive waste allowances) may need further explanation. 

  

The terms of the licence, including the disposal facility design itself, potential pathways from the facility to 

the environment, and potential impacts and/or mitigation measures were not well described in the 

document.  These aspects were well documented in the Commission Public Hearing Documents, however, 

but a summary of the design, potential COPC pathways to the environment and mitigation in the WAC 

document would provide a useful context and be helpful for individuals reviewing the document. More 

information on the wastewater treatment system and leachate collection would be particularly helpful.  

 

Canadian Nuclear Safety Commission (2022). Written submission from the Canadian Nuclear 

Laboratories, Commission Public Hearing Part 1, February 22, 2022 (CMD22-H7.1) 

 

Summary of pertinent information: 

This document is a Commission Member Document presented to the Commission Registry for an 

amendment of the Nuclear Research and Test Establishment Operating Licence for CRL and provided 

evidence to show that the NSDF meets the requirements of the Nuclear Safety and Control Act. It stated 

that the NSDF will only house low-level radioactive waste (contaminated soils, building materials, and 

general items such as mops, protective clothing, and rags), and ~10% of waste volume will come from other 

labs and commercial sources (hospitals and universities).  

The document presented the alternatives that were considered for storage of legacy waste from the CRL 

site, and that the NSDF was the preferred alternative due to technical and economic feasibility. The 

document provided environmental context to the NSDF project (description of the wastewater treatment 

system, some potential pathways from the facility to potential receivers), such that the possible 

environmental risks are better understood.  
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The NSDF leachate wastewater treatment process will include chemical precipitation to separate out metals 

and radionuclides, and treated effluent will be discharged to an exfiltration gallery, providing a longer 

migration time to the Ottawa River instead of directly discharging to Perch Lake (although water will be 

discharged directly to Perch Lake under high water table conditions). The wastewater treatment plant 

effluent discharge targets for radionuclides are the maximum acceptable concentrations for drinking water 

(derived from Health Canada Guidelines for Drinking Water Quality). Tritium is unable to be removed from 

wastewater, therefore strict tritium limits (10,000,000 Bq/g in leachate-controlled packaged waste) will be 

placed on the NSDF so that effluent discharges meet targets to remain below 7000 Bq/L, the Health Canada 

Guideline for tritium. The NSDF is surrounded by wetlands, and the NSDF is set back 30 metres from the 

wetland boundary.  

 

Questions and Comments: 

 

CNSC stated that internal void space in the NSDF will be limited, and high volumes of contaminated soils 

will help to fill in the void space. It is unclear whether degassing of organic material and dewatering of soils 

have been accounted for in the design of the NSDF. Since dewatering will lead to increased leachate 

production, it is assumed that the leachate control system will control and direct leachate to wastewater 

treatment, however, no infrastructure related to the control of landfill gases was encountered, although the 

WAC states that the mass of metal and organics received will be tracked.  

 

More clarification should be given in this licensing document to describe the landfill gas capture and 

monitoring for radionuclides. The EIS mentioned that a landfill gas venting system will be included, and 

methane gas production will be mitigated, although it remains unclear in the Commission Member 

Document how this will be accomplished – for document completeness, a summary of the landfill gas 

management approach should be provided or a reference provided to the EIS. 

 

CMD22-H7.1 stated that “waste placement in the ECM may cease during periods of inclement weather 

such as high winds, major precipitation, extreme cold, or inability to compact waste due to frozen 

conditions,” which is a good provision to maintain quality control under adverse conditions. Exposure of the 

ECM cells to weather events prior to closure and sealing of filled cells remains uncertain, as the potential 

for runoff and increased leachate production during precipitation events may cause unpredictable treatment 

volumes and loads to the leachate management and treatment system. Additional information should be 

provided on how precipitation treatment has been accounted for in the design of the ECM.  

Groundwater monitoring will be conducted at 9 wells located along the wetland-NSDF boundary, but 

groundwater monitoring across the rest of the site and in potential stratified groundwater regimes was not 

well described, nor was the frequency of groundwater monitoring to assess impacts. Given the reported 

high level of groundwater fluctuation throughout the year, there may be a concern regarding the impacts 

on shallow vs. intermediate groundwater regimes, and/or contamination of the seasonally wetted zone. 

Clarification should be provided on the potential impacts to the different groundwater regimes and zone of 

water table fluctuation, and how impacts (if any) will be monitored and mitigated. 
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The guidelines for the maximum acceptable concentrations of radionuclides in groundwater are derived 

from Heath Canada’s Drinking Water Quality Guidelines, which are not appropriate for surface water 

discharges: Drinking Water Quality Guidelines are less stringent than Provincial Water Quality Objectives 

(PWQO) which are intended to protect ecological receivers in the Province of Ontario. Clarification should 

be provided for why Drinking Water Quality Guidelines were proposed and why the guidelines will be 

protective of ecological receivers and the aquatic environment. If Drinking Water Guidelines are not 

sufficiently protective, alternative appropriate guidelines should be included in the licence. 

 

The fate of the metals and radionuclides separated from the leachate during the water treatment process 

was not described in the background documents.  Collection and disposal of the residuals, which may 

contain elevated concentrations of metals and radionuclides should be clarified. According to CNSC, “a 

comparison of projected leachate concentrations and effluent discharge targets show that several 

radionuclides and non-radiological constituents may be present in the wastewater at concentrations that 

exceed discharge targets, and treatment for these designated contaminants of potential concern will be 

required.” Contingency plans for treating leachate if the water treatment system is not in operation were not 

provided and should be included in the licence.  

 

The WAC restricts the number of long-lived radionuclides (half-life >30 years), but the volume of allowable 

longer-lived radionuclides is not clear and should be specified.  

 

CNSC acknowledged that tritium is unable to be removed from wastewater and has considered this from 

the perspective of potential receivers, but the method by which tritium will be pre-screened before on-site 

acceptance as a pre-treatment precaution was not well described and should be clarified to confirm that 

appropriate tritium pre-screening occurs. 

 

This CNSC Commission Member Document gave a better framework of the environmental context and fills 

in many contextual gaps not addressed in the WAC, including describing the receivers (Perch Lake, Ottawa 

River) and possible risks from the facility (which are further addressed in detail in the Environmental Impact 

Statement). The Environmental Impact Statement document provided additional information on guideline 

applicability, and a framework for detecting project-related effects.  A summary of or reference to these 

guidelines and mitigation strategies should be readily available in the CNSC Commission Member 

Document for ease of review and public confidence in the project.  

  
Canadian Nuclear Safety Commission (2022). Licence Amendment, required approvals for the 
construction of the Near Surface Disposal Facility, Canadian Nuclear Laboratories Chalk River 
Laboratory, Commission Public Hearing Part 1, scheduled for February 22, 2022 (CMD22-H7). 

Summary of pertinent information: 

This document is a review by CNSC of regulatory concerns surrounding the proposed NSDF and includes 

recommended amendments to CNL’s operating licence for Chalk River Laboratories and the NSDF project. 

CNSC recommended that the NSDF is not likely to cause significant adverse environmental effects, that it 

is qualified to carry out the activities authorized by the licence and will make adequate provisions for the 
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protection of the environment and health and safety. CNSC recommended approving CNL’s application to 

construct the NSDF.  

 

This document stated that the Post-closure Safety Agreement (PCSA) document, which is a part of the 

licensing agreement, was used to adjust the NSDF waste inventory and develop the WAC, to ensure that 

the final inventory at closure will result in predicted doses during the post-closure period, demonstrating 

good long-term forethought. CNSC asserted that waste types identified for disposal in the NSDF meet the 

definition of low-level radioactive waste as stated in CSA N292.0-19 and IAEA GSG-1 radioactive waste 

management guidelines. Should radioactive or hazardous wastes be identified, CNL will remove the 

contamination, clean the area, and evaluate management/disposal options. CNSC also conducted a waste 

characterization compliance inspection and found that for all waste intended to be placed in the NSDF, CNL 

has to recharacterize the waste for which the collected characterization data is not sufficient to ensure 

compliance with the WAC.  

 
Questions and Comments: 

This Commission Member Document stated that “in case radioactive, mixed, or hazardous wastes are 
found, CNL will, in accordance with the existing program and procedures, take adequate actions to halt the 
work, remove the contamination, address the situation, clean the area and evaluate management/disposal 
options.”  Clarification within the document, or reference to protocols for the “adequate actions” should be 
provided for transparency and to ensure that unacceptable waste is handled appropriately by the licensee. 
There are multiple occurrences of the phrase “The waste acceptance criteria for the NSDF will limit the 
level of contamination, limiting the magnitude of surface water and groundwater quality changes,” however, 
no rationale is given for how this will protect surface water quality or what mitigation strategies will be 
implemented if a leak is detected. Details on the response framework for detecting project-related effects 
should be provided, or a reference provided for response protocols in another document, if water quality 
changes are detected.  This information may be included in the Environmental Impact Statement, but this 
was not clear in the Commission Member Document. 

The Commission Member Document stated that “waste that does not comply with the NSDF WAC will be 
temporarily stored in a separate and controlled area for management and dispositioning.” It would be 
beneficial for the containment protocols for the temporary storage area, including a description of 
appropriate controls and monitoring, to be provided in the licensing documents for clarity and to ensure that 
ancillary temporary storage areas are adequately regulated by the licence.   

Golder & Canadian Nuclear Laboratories (May 2021). NSDF Environmental Impact Statement 232-

509220-REPT-004. Revision 3.  

Summary of pertinent information: 

The EIS was prepared for CNL by Golder. It states that an NSDF facility would substantially reduce the 

risks of CNL legacy wastes on-site since the current CRL waste management practice is to store radioactive 

waste on-site in individual facilities and temporary storage systems (which is not sustainable). The EIS for 

the NSDF project does not predict any significant adverse impacts on humans or the environment.  
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More guidance is given in this document on the filling and placement of waste in the ECM, which will be 

completed in a staged approach. During stage 1, 525,000 cubic metres of waste (including waste currently 

in storage and waste expected to be generated over the next 20-25 years) will be placed in the ECM, 

enabling remediation of existing contaminated areas of CRL property. During stage 2, the design fill 

capacity will expand to 1 million cubic metres, for waste expected to be generated up to the year 2070 

(including waste from future operations, decommissioning, and remediation).  

Golder asserted that changes in groundwater quality and quantity are not expected to result in significant 

adverse effects on the aquatic environment or human health. On page E-10 of the executive summary, a 

list of mitigation measures was included to prevent the impact of effluent discharge, surface water runoff, 

and leakages. A Surface Water Management Plan was developed for the NSDF and includes stormwater 

management ponds, erosion and sediment control practices, and sampling of treated effluent before 

release, although a detailed review of the Surface Water Management Plan was not conducted by HESL 

due to time constraints.  

Questions and Comments: 

In Section 3.3.3.1 of the EIS, it stated that the majority of waste (~87%) to be accepted in the ECM will be 

bulk materials (physical waste types 1, 2, 3, 4, and 6), while packaged waste (Type 5) will make up 

approximately 13% of the total waste volume. As found in the CNSC documents, there is some ambiguity 

surrounding the proportions of waste included in the ECM, as it is stated in the WAC that ~90% of the waste 

in the ECM would contain contaminated soils and building materials. Details on the proportion of wastes 

that will be accepted in the ECM should be consistent between the core documents.  

The EIS stated that significant adverse effects on groundwater are not expected. It is unclear whether 

maximum concentrations will remain below applicable environmental quality criteria, or if there will be 

radiological attenuation and site-specific criteria for groundwater at the site.  The expected spatial and 

temporal groundwater quality should be clearly defined so that potential environmental impacts can be 

accurately assessed, planned for, and approved. 

The EIS is a substantive document that provided the environmental context of the NSDF project in detail. 

It filled several information gaps from previous documents, such as landfill gas monitoring considerations 

(Section 3.4.1.9.4), in which gas monitoring probes will be installed around the perimeter of the landfill, and 

exceedance levels for wastewater and special radionuclides, which will inform mitigation strategies and 

response frameworks. However, this document was not able to be reviewed in its entirety due to time 

constraints, and thus only sections pertaining to waste acceptance were reviewed.  It is possible that many 

of the contextual shortcomings identified in the previous core documents are addressed in the EIS, although 

the key information is difficult to find without a detailed review. An overarching recommendation of the 

NSDF licensing is that key environmental impact monitoring and response frameworks should be 

summarized and made readily available in the core licensing documents.   
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Part 2: International Waste Acceptance Criteria  

 

A cursory review of international documents pertaining to Waste Acceptance Criteria at other radioactive 

waste disposal facilities was conducted. Three facilities were identified in the international documents 

provided by Northwatch that were sufficiently similar to the CRL NSDF facility to warrant comparison (i.e., 

all have a shallow landfill-like ECM design). The Waste Acceptance Criteria were reviewed for the following 

three facilities: Lillyhall Landfill in Cumbria, UK; National Nuclear Security Site in Nevada, USA; and the 

Vaalputs facility in South Africa. The Paducah gaseous diffusion plant in Kentucky, USA, was also reviewed 

to compare landfill gas management strategies. Other facility WAC were not reviewed due to differing facility 

types (e.g., deep geological depositories).  

 

National Nuclear Security Site, Nevada, USA 

 

The National Nuclear Security Site in Nevada, USA is a multi-layer lined landfill system with leachate 

collection, conceptually similar in design to the CRL NSDF. The primary liner is composed of geocomposite 

and high-density polyethylene, and the secondary layer is composed of geocomposite mesh and synthetic 

clay liner. Low-level radioactive waste is stored in packages and stacked four feet below grade, covered 

with 8 feet of cover soil, and vegetated with native plants4.   A water-permeable cap was not specified, but 

may be included or may not be needed for the low precipitation in Nevada. 

 

The Waste Acceptance Criteria for the Nevada site included guidelines for waste in particulate form, stating 

that “waste known to be in fine particulate form or in a form that could mechanically or chemically be 

transformed to a particulate during handling and interim storage should be immobilized.” Considerations for 

particle and radionuclide resuspension do not appear to be accounted for in NSDF WAC, which may be a 

particular concern for contaminated soil placement. Clarification should be provided for how particulate 

matter will be safely contained within the NSDF. 

 

Only low-level radioactive waste is accepted at the Nevada site, and no provisions appear to be made for 

intermediate-level waste. Building materials, waste packages, mixed low-level waste (low-level radioactive 

waste mixed with hazardous waste), and contaminated media including groundwater, surface waters, 

sediments, and soils are accepted for disposal in the facility. Contaminated liquid waste must be converted 

to a form containing limited free-standing and non-corrosive liquids.  

 

For packaged waste, packages with an activity of 3.7 MBq or greater are segregated from other waste and 

profiled as a separate waste stream. The NSDF limits activity levels up to 4000 Bq/g for individual waste 

packages, but it is not clear whether higher-activity packages are segregated from other waste streams 

during placement in the ECM. Similar guidelines for void space allowances are given in the Nevada WAC, 

stating that containers must be 90% full when placed in the landfill.  

 

Screening of waste prior to disposal in the Nevada landfill differs from NSDF guidelines. Only 5% of waste 

containers must be physically inspected and screened (although all accepted waste is documented prior to 

acceptance), and 10% of visually inspected waste is then chemically screened. It is understood from the 

 
4 Nevada National Security Site (2016). U.S. Department of Energy Public Meeting. Poster Presentation.  
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NSDF WAC that all waste received on-site is physically characterized, which is an improvement over 

Nevada.  

 

The Nevada site WAC contained limited environmental context. The design and leachate management 

were not well defined, nor were potential receivers and environmental risks. The Nevada National Security 

website states that three groundwater wells around the site are sampled semi-annually, and that horizontal 

groundwater velocity is 10 cm/year. The groundwater velocity at the Chalk River site was not clearly defined 

in the EIS or licensing documents and should be described to evaluate whether an appropriate groundwater 

monitoring program will be conducted.   

Lillyhall Landfill; Cumbria, UK 

 

The Lillyhall Landfill WAC document is shorter than other reviewed WAC documents.  The landfill limits 

accepted waste to only high volume, very low-level radioactive waste. Hazardous waste, chelating agents, 

and free liquids are not accepted in the landfill, which differs from NSDF WAC, where chelating agents and 

free liquids are accepted for disposal. Total activity concentrations at the Lillyhall landfill must not exceed 4 

Bq/g (but exceptions are made for tritium, which must not exceed 40 Bq/g), whereas the CRL NSDF has a 

limit of 400 Bq/g for long-lived alpha-emitting radionuclides and 4000 Bq/g for individual waste packages.  

 

No framework was given in this document regarding environmental risks, potential pathways to receivers, 

or the infrastructure and design of the landfill, and therefore, limited comparisons can be made to NSDF.  

 

Vaalputs facility, South Africa 

 

The Waste Acceptance Criteria document for the Vaalputs facility was unable to be located, although the 

National Radioactive Waste Disposal Institute (NRWDI) of South Africa has included an overview of the 

facility design. Low-level waste is disposed of in trenches, which are backfilled and clay capped once filled, 

covered with 50 m of topsoil, and replanted with shallow-rooted vegetation. This facility appears to be much 

less robust than the multi-layered NSDF facility, which is likely why only low-level waste is accepted. Very 

little information was given on the types of low-level radioactive waste permitted at this facility.  

 

Paducah Gaseous Diffusion Plant, Kentucky, USA 

 

The Paducah Plant is a disposal facility for the decommissioning of a former uranium enrichment plant, 

environmental remediation, and nuclear waste disposal. According to the Paducah WAC, the facility 

accepts hazardous wastes (not permitted in the NSDF), regulated toxic wastes, LLW, mixed waste, 

transuranic wastes (having a half-life greater than 20 years and over 3700 Bq/g of alpha-emitting 

transuranic isotopes), and sanitary solid wastes. For transuranic wastes, more stringent protocols appear 

to be in place for reporting before disposal, including the estimated percent of combustible material, 

handling requirements, thermal power, and the number/type of sealed layers of packaging.  

 

Leak detection protocols at the Paducah facility are provided, stating that “any leak test that shows 

0.005 µCi or more of removable contamination will be considered evidence that the sealed source is leaking 
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its radioactive contents. If a leak test cannot be performed because of handling or measurement limitations, 

the source will be assumed to be leaking.” Leak detection protocols were not encountered in the NSDF 

WAC, and more clarification should be given regarding CNL’s policies for detecting and responding to leaks 

in packaging before it is sealed in its respective cell. 

 

General 

 

The reviewed international WAC documents included very little environmental context, facility design 

information, or leachate management practices, and therefore the potential pathways from each facility and 

potential receivers have not been compared to the NSDF facility. As none of the above facilities appear to 

have made provisions for intermediate-level waste, it is possible that the NSDF facility has a more robust 

construction to facilitate the inclusion of legacy waste where intermediate-level radioactive waste cannot 

be feasibly separated.  

 

SUMMARY 

 

For ease of reference, the findings and recommendations from the NSDF review are provided in the table 

below. 

 

Source Document Summary of Potential Concern Recommended Follow-up 

Canadian Nuclear 

Laboratories (2020). Near 

Surface Disposal Facility 

Waste Acceptance Criteria. 

232-508600-WAC-003. 

Revision 4. 

 

There is some ambiguity 

regarding the types and quantities 

of intermediate-level radioactive 

waste that are acceptable in the 

NSDF.  

The extent of allowable contamination and 

content of intermediate-level waste should 

be further defined by the proponent to 

prevent unacceptable quantities or types 

of intermediate-level waste from being 

deposited in the NSDF. 

 

There is some confusion if the 

PCSA was included in the NSDF 

licensing agreement.  

If the PCSA is not included in the licence 

terms, once the NSDF is in the early 

stages of operation, a review should be 

conducted on long-term post-closure 

planning documents.  

 

In the terms of the licence, a 

description of the disposal facility 

design itself, potential pathways 

from the facility to the 

environment, and potential 

impacts and/or mitigation 

measures were not well 

described.  

 

A summary of the design, potential 

contaminant pathways, mitigation 

strategies, wastewater treatment, and 

leachate collection would be useful in the 

WAC document to provide licence 

condition context, and should be included.   
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Canadian Nuclear Safety 

Commission (2022). Written 

submission from the Canadian 

Nuclear Laboratories, 

Commission Public Hearing 

Part 1, February 22, 2022 

(CMD22-H7.1) 

 

It is unclear whether 

decomposition of organic material 

and dewatering of soils have been 

accounted for in the design of the 

NSDF. 

 

Further clarification should be given by 

the proponent regarding whether 

considerations have been made regarding 

leachate production from organics 

decomposition and soil dewatering.  

 

Landfill gas capture is mentioned 

in this licensing document, 

although it is not clear how 

methane gas production will be 

mitigated.  

 

More clarification should be given in the 

licensing document to describe the landfill 

gas capture and gas monitoring for 

radionuclides. 

Exposure of the ECM cells to 

weather events prior to closure 

and sealing remains uncertain, as 

the potential for runoff and 

increased leachate production 

during precipitation events may 

cause unpredictable treatment 

volumes.  

 

Additional information should be provided 

in the licensing document on how open 

cell precipitation treatment has been 

accounted for in the design and operation 

of the ECM. 

Groundwater monitoring across 

the site and in potential stratified 

groundwater regimes was not well 

described in licensing documents. 

Clarification should be provided for 

concerns regarding the impacts on 

shallow vs. intermediate groundwater 

regimes, and/or contamination in the 

seasonally wetted zone, and monitoring of 

those concerns (if any).  

 

The guidelines for the maximum 

acceptable concentrations of 

radionuclides in groundwater are 

derived from Heath Canada’s 

Drinking Water Quality 

Guidelines, which are not 

appropriate for surface water 

discharges.  

 

Clarification should be provided for why 

Drinking Water Quality Guidelines were 

proposed and why the guidelines will be 

protective of ecological receivers and the 

aquatic environment. If Drinking Water 

Guidelines are not sufficiently protective, 

alternative appropriate guidelines should 

be included in the licence. 

The fate of the metals and 

radionuclides separated from the 

leachate during the water 

treatment process was not 

described in the background 

documents.   

Collection and disposal of the residuals, 

which may contain elevated 

concentrations of metals and 

radionuclides should be clarified.  
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CNSC stated that several 

radionuclides and non-radiological 

constituents may be present in 

the wastewater at concentrations 

exceeding discharge targets.   

  

Contingency plans for treating leachate if 

the water treatment system is not 

operational should be provided.  

There is some ambiguity 

surrounding the number and 

volume of long-lived radionuclides 

(half-life >30 years). 

 

The volume of allowable longer-lived 

radionuclides is not clear and should be 

specified.  

 

The method by which tritium will 

be pre-screened before on-site 

acceptance as a pre-treatment 

precaution was not well 

described.  

 

The method should be clarified by the 

proponent to confirm that appropriate 

tritium pre-screening occurs.  

The environmental impacts and 

framework for detecting project-

related effects are not well 

understood from this document.  

A summary of or reference to these 

guidelines and mitigation strategies 

should be readily available in the CNSC 

Commission Member Document for ease 

of review and public confidence in the 

project.  

 
Canadian Nuclear Safety 
Commission (2022). Licence 
Amendment, required 
approvals for the construction 
of the Near Surface Disposal 
Facility, Canadian Nuclear 
Laboratories Chalk River 
Laboratory, Commission 
Public Hearing Part 1, 
scheduled for February 22, 
2022 (CMD22-H7). 

 

If unacceptable waste is found, 

adequate actions will be taken to 

halt work, remove contamination, 

clean the area and evaluate 

disposal options, although the 

specific actions are not clear from 

this document.  

 

Reference to protocols for the “adequate 

actions” should be provided for 

transparency and to ensure that 

unacceptable waste is handled 

appropriately by the licensee. 

“The waste acceptance criteria for 

the NSDF will limit the level of 

contamination, limiting the 

magnitude of surface water and 

groundwater quality changes,” 

however no rationale was given 

for how this will protect surface 

water quality or what mitigation 

strategies will be implemented if a 

leak is detected. 

Details on the response framework for 

detecting project-related effects should be 

provided, or a reference provided for 

response protocols in another document if 

water quality changes are detected. 
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Waste that does not comply with 

the NSDF WAC will be 

temporarily stored in a separate 

controlled area, but details of the 

temporary storage area (i.e., 

containment protocols) were not 

included in this document.  

Containment protocols for the temporary 

storage area, including a description of 

appropriate controls and monitoring, could 

be provided in the licensing documents for 

clarity and to ensure that ancillary 

temporary storage areas are adequately 

regulated by the licence. 

   

Golder & Canadian Nuclear 

Laboratories (May 2021). 

NSDF Environmental Impact 

Statement 232-509220-REPT-

004. Revision 3.  

 

There is some ambiguity 

surrounding the proportions of 

waste included in the ECM, as it 

is stated in the WAC that ~90% of 

the waste in the ECM would 

contain contaminated soils and 

building materials. 

 

Details on the proportion of wastes that 

will be accepted in the ECM should be 

consistent between the core documents 

and should be addressed by the licensee.  

It is unclear whether maximum 

concentrations will remain below 

applicable environmental quality 

criteria, or if there will be 

radiological attenuation and site-

specific criteria for groundwater at 

the site.   

The expected spatial and temporal 

groundwater quality should be clearly 

defined, so that potential environmental 

impacts can be accurately assessed, 

planned for, and approved. 

 

Key information regarding the 

environmental context of this 

project is difficult to find in this 

document without a detailed 

review.  

Key environmental impact monitoring and 

response frameworks should be 

summarized and made readily available in 

the core licensing documents, even if 

contextual shortcomings are addressed in 

the EIS. 

The groundwater velocity at the 

Chalk River site was not clearly 

defined in the EIS or licensing 

documents. 

Groundwater velocity should be described 

in the EIS and licensing documents to 

evaluate whether an appropriate 

groundwater monitoring program will be 

conducted.  

National Nuclear Security 

Administration (2016). Nevada 

Security Site Waste 

Acceptance Criteria. U.S. 

Department of Energy.  

Considerations for particle and 

radionuclide resuspension 

(included in Nevada WAC) do not 

appear to be accounted for in 

NSDF WAC, which may be a 

Clarification should be provided by the 

licensee for how particulate matter will be 

safely contained within the NSDF. 
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 concern for contaminated soil 

placement.   

 

LATA Environmental Services 

of Kentucky (2013). Waste 

Acceptance Criteria for the 

Treatment, Storage, and 

Disposal Facilities at the 

Paducah U.S. Department of 

Energy Site. PAD-WD-

0011/R1. U.S. Department of 

Energy, Office of 

Environmental Management.  

Leak detection protocols (included 

in Paducah WAC) were not 

encountered in the NSDF WAC.  

More clarification should be given by the 

licensee regarding CNL’s policies for 

detecting and responding to leaks in 

packaging before it is sealed in its 

respective cell. 

 

 

 

CLOSING 

 

Thank you for the opportunity to conduct this review for Northwatch.  If you have any questions or concerns, 

please contact Emily Ham at your earliest convenience. 

 

Sincerely, 

Per.  Hutchinson Environmental Sciences Ltd. 

 

 

 

Emily Ham, M.Sc., G.I.T. 

Junior Environmental Scientist 

emily.ham@environmentalsciences.ca 

 

Reviewed by: 

 

David Leeder, P.Geo. Limited 

Senior Environmental Scientist 

david.leeder@environmentalsciences.ca        


