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Ottawa, ON  K1P 5S9 

4501-CNNO-20-0013-L 
SP-2020-001 

 
Dear Mr. Leblanc, 
 

APPLICATION FOR AMENDMENT OF THE PORT HOPE LONG-TERM LOW-LEVEL RADIOACTIVE WASTE MANAGEMENT 
PROJECT WASTE NUCLEAR SUBSTANCE LICENCE (WNSL-W1-2310.02/2022) 

 
The purpose of this letter is to apply for a licence amendment of the Port Hope Long-Term Low-Level Radioactive Waste 
Management Project Waste Nuclear Substance Licence, WNSL-W1-2310.02/2022 (WNSL) [1]. This application is 
submitted in accordance with Section 24(2) of the Nuclear Safety and Control Act. 
 
Attachment A to this letter summarizes the information required by Section 6 of the General Nuclear Safety and Control 
Regulations, in support of the amendment application. 
 
The subject of this amendment application relates to a request for the acceptance of revised clean-up criteria for arsenic 
and uranium that are identified in Appendix C of the Waste Nuclear Substance Licence [1].  
 
In making this application for a licence amendment, CNL has accordingly provided CNSC staff with additional supporting 
information [2]. 
 
To assist the Commission in their consideration of this application please refer to Attachment B for a brief summary of 
the justification to support the licence amendment request. 
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CNL looks forward to hearing from you with regard to the present amendment application concerning changes to 
Appendix C of the licence [1]. In the meantime, if you should require any additional information regarding this matter, 
please contact me directly at 905-885-8830, extension 41016. 
 
Sincerely, 
 
 
 
 
Scott Parnell 
General Manager, Historic Waste Program Management Office 
 
SM:jy 
 
 
References: 

[1] Canadian Nuclear Safety Commission Waste Nuclear Substance Licence - Port Hope Long-Term Low-Level 
Radioactive Waste Management Project, WNSL-W1-2310.02/2022, Expiry Date: 2022 December 31. 

[2] Letter – S. Morris (CNL) to R. Buhr (CNSC) Information in Support of a Proposed Application for a Licence 
Amendment for the Port Hope Long-Term Low-Level Radioactive Waste Management Project  
(WNSL-W1-2310.02/2022), 4501-CNNO-20-0012-L, 2020 March 31. 

[3] Report - Criterion Evaluation for Uranium in Soil in Port Hope, SENES Consultants Limited,  
4501-01611-042-000-0002, Revision 0, 2012 May. 

[4] Report - A Review of Arsenic in Soil as Part of the Port Hope Area Initiative, Wood/Intrinsik, 2019 December. 
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Attachment A 

Information Required by Section 6 of the General Nuclear Safety and Control Regulations – Application for 
Amendment, Revocation or Replacement of Licence 

 

Requirements: 
 

6. An application for the amendment, revocation or replacement of a licence shall contain the following 

information: 
 

(a) a description of the amendment, revocation or replacement and of the measures that will be taken 
and the methods and procedures that will be used to implement it; 

(b) a statement identifying the changes in the information contained in the most recent application for 
the licence; 

(c) a description of the nuclear substances, land, areas, buildings, structures, components, equipment 
and systems that will be affected by the amendment, revocation or replacement and of the manner 

in which they will be affected; and 
(d) the proposed starting date and the expected completion date of any modification encompassed by 

the application. 
 
6(a) CNL is proposing that the clean-up criteria for arsenic and uranium identified in item 6(b) (Table A below), should 

replace the clean-up criteria currently listed in Appendix C of the Port Hope Long-Term Low-Level Radioactive 
Waste Management Project WNSL [1].  Implementation of the proposed revised criteria will follow the 
requirements of the Port Hope Area Initiative Remediation Verification Standard Operating Procedure [4].  

 
6(b) The information presented in Table A below indicates the currently approved clean-up criteria (CC) as listed in 

Appendix C of the WNSL [1], and the proposed revised CC levels for both arsenic and uranium that are being 
requested through this licence amendment application. 

 
Table A: Current and Proposed Clean-up Criteria (CC) 

 

  

Units 

Port Hope 
Sites/Residential/Parkland/Insti

tutional 

Port Hope Sites 
Industrial/Commercial/Community 

Welcome WMF and Highland 
Drive Landfill 

*COPC   Current CC Proposed CC Current CC Proposed CC Current CC Proposed CC 

Arsenic ppm 18 100 18 100 40 100 

Uranium ppm 23 35 33 35  76 76  
*Contaminant of Potential Concern  
 



 UNRESTRICTED 
   PAGE 4 OF 8 
  
 

 Historic Waste Program Management 
Office 

115 Toronto Road 
Port Hope, Ontario  

Canada, L1A 3S4 
Telephone: 905-885-0291  

Fax:  905-885-9344 

 

Bureau de gestion du Programme des 
déchets historiques 

115, rue Toronto 
Port Hope (Ontario) 

Canada, L1A 3S4 
Téléphone:   905-885-0291  

Télécopieur:  905-885-9344 

 

© Canadian Nuclear Laboratories 
 

6(c) The Port Hope Remediation Verification Standard Operating Procedure (RVSOP) [4] is a document that describes 
the land, areas, buildings, structures, components that will be affected by the amendment . Following issuance of 
the proposed licence amendment for the arsenic and uranium clean-up criteria, all relevant tables and references 
associated with the clean-up listed in the RVSOP document will be revised and updated. 

 
6(d) The proposed implementation of the revised clean-up criteria for arsenic and uranium would be immediately upon 

the licence amendment being issued for use, and these values would remain in effect until any future changes 
approved by the Commission. 
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Attachment B 

Additional Information – Application for Amendment of Licence WNSL-W1-2310.02/2022 
 
Introduction: 
 
The Port Hope Area Initiative Management Office (PHAI MO) is responsible for cleaning up historic low -level radioactive 
contamination at residential properties, major sites, parklands and municipal properties as well as the clean -up of the 
existing federally owned Welcome and Port Granby Waste Management Facilities. Through the Port Hope Project, an 
estimated 1.2 million cubic metres of remaining historic low level radioactive waste (LLRW) currently located in Port 
Hope on residential, parkland, landfill, roadway, commercial, industrial, waste management/consolidation and harbour 
sites will be removed and consolidated in a new engineered above ground long-term waste management facility. 
 
Soil containing LLRW that is subject to the CNSC licence is defined by exceedances of the PHAI CC. These are listed in 
Appendix C of the WNSL and include 10 primary contaminants of potential concern (COPCs) and 11 secondary COPCs. 
The PHAI CC are largely derived from those used by the Ontario Ministry of the Environment, Conservation and Parks 
(MECP) under the Records of Site Condition Regulation (O. Reg. 153/04). 
 
Rationale: 
 
Please refer to the additional information provided below that highlights the technical summary for this licence 
amendment request. These summaries are taken from larger technical reports [3][4] that were submitted to CNSC staff 
[2] to demonstrate, using multiple lines of evidence, that the proposed changes to the arsenic and uranium criteria are 
both safe to human health and the environment, and can be applied to the PHAI remediation activities for current and 
foreseeable unrestricted use. 
 
Uranium: 
 
Based upon the large volumes of contaminated soil to be addressed by the Port Hope and Port Granby Projects, 
project-specific soil clean-up criteria were developed during the planning phase following protocols and regulatory 
guidance in use at that time (EcoMetrix 2005). Project specific clean-up criteria were developed for radium-226, 
antimony, arsenic, lead and uranium. 
 
At that time, it was determined that the project-specific criteria for antimony, arsenic and lead would be utilized if it was 
considered to be more appropriate and agreed to by the key stakeholders. For uranium, a project-specific criterion of 
35 ppm was developed for residential/parkland land use. 
 
The PHAI criteria were reviewed by a number of regulatory agencies including Health Canada, the Canadian Nuclear 
Safety Commission (CNSC) and the Ministry of the Environment Conservation and Parks (MECP) as well as by subject 
matter experts retained by the Municipalities of Port Hope and Clarington.  
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Since the development of the PHAI uranium in soil criterion, the MECP and Canadian Council of Ministers of the 
Environment (CCME) have published generic clean-up criterion of 23 ppm for residential land use. In addition, in 2011 
the CNSC conducted bioaccessibility tests on Port Hope soils and determined an upper bound gastric and intestinal 
bioaccessibility of 83%. The introduction of a generic criterion and updated bioaccessibility studies using Port Hope soils 
has resulted in a re-examination of the PHAI uranium in soil criterion. 
 
An evaluation of the PHAI uranium in soil criterion of 35 ppm for current and foreseeable unrestricted use was 
undertaken for a toddler (the most important receptor) using standard risk assessment principles following methods and 
default assumptions provided by the MECP in their risk assessment documentation under O. Reg. 153/04. The 
evaluation was based upon a multi-media approach which considered exposure pathways including direct contact with 
soil, consumption of backyard produce, as well as ingestion of drinking water, inhalation of air, and consumption of 
supermarket foods. In addition, the evaluation assumed that the uranium in Port Hope soils  was 100% bioaccessible, 
even though historical and recent tests conducted by the CNSC indicate that the bioaccessibility is less than 100%.  
 
In general, many risk assessments evaluate single or a few sources of contamination and a limited number of exposure 
pathways. To address this issue, the MECP under O. Reg. 153/04 recommends apportioning 20% of the total exposure to 
any one pathway; thus a Hazard Quotient (HQ) value under 0.2 represents a situation in which no adverse health effects 
are likely to be associated with the estimated level of exposure for a single pathway. However, in multi -media 
assessments, the estimation of exposures is associated with all major exposure sources (e.g., air, drinking water, soil and 
supermarket foods) such that the total exposure of each receptor is being adequately accounted for and therefore the 
use of an HQ value of 1.0 is considered to be appropriate to represent an “acceptable level” of exposure.  
 
In addition to the MECP risk model, a regulatory risk model from Health Canada was applied as an additional line of 
evidence to support the results of the evaluation. 
 
The evaluation demonstrated that: 
 

 The Hazard Quotient (HQ) value for toddlers exposed to uranium in soil at a concentration of 35 ppm using the 
multi-media approach considering all major exposure pathways (air, drinking water, soil, backyard produce and 
supermarket food) and 100% bioaccessibility was below 1 (i.e., 0.78) indicating that it is not anticipated that adverse 
effects to human health would occur at these levels. 
 

 The inclusion of bioaccessibility levels at values less than 100% in the calculations further reduced the HQ values to 
0.69 for 81% bioaccessibility (CNSC recommended value) and 0.57 for 61% bioaccessibility (PHAI MO recommended 
value), providing additional support to the conclusion that adverse effects on human health are unlikely at a uranium i n 
soil concentration of 35 ppm. 
 

 The use of the different regulatory approach (Health Canada) also resulted in an HQ value below 1 at 0.46, thereby 
providing further support that adverse effects on human health are unlikely at a uranium in soil concentration of 
35 ppm. 
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 A separate analysis accounting for consumption of uranium in domestic well water at a concentration of 2.8 µg/L was 
conducted which also resulted in an HQ value below 1 at 0.91, providing further support that there is not anticipated to 
be an unacceptable level of risk with a uranium in soil concentration of 35 ppm. 
 

 Although there is a data gap with respect to indoor dust, an assessment of the potential exposure through this 
pathway showed that it is not expected that this data gap would affect the conclusions of the assessment. 
 
The multiple lines of evidence presented in this evaluation using MECP and Health Canada risk models demonstrate that 
35 ppm is protective of the most exposed residential receptor (the toddler) and, thus, remains a scientifically sound 
criterion that can be applied to the PHAI remediation activities for current and foreseeable unrestricted use.  
 
Arsenic: 
 
For arsenic, because standard risk assessment approaches result in health-based criteria below background levels in soil, 
the PHAI CC of 18 ppm is based on what is estimated by the MECP as background levels in undisturbed soils in Ontario 
(defined as the Ontario Typical Range, i.e., 98th percentile concentration found in old urban parkland soil). Based on the 
results of more than 25,000 soil samples collected to date as part of the PHAI Radiological Property Survey of 3600 
properties, arsenic concentrations in Port Hope soils exceed this value approximately 10% of the time, meaning the 
majority of remediation decisions are being driven by the presence of arsenic (uranium, radium-226 and thorium-230 
exceed their PHAI CC 2.5%, 3.2% and 1% of the time, respectively). 
 
As arsenic is a common contaminant in waste from the processing and smelting of ores, many communities involved in 
this industry have been faced with the challenge of addressing the potential health risk of arsenic contaminated soils. 
Community-based studies completed in various locations in Ontario, Flin Flon, Manitoba and the Northwest Territories 
(NWT) concluded that, despite arsenic concentrations in soil well in excess of provincial and national clean-up criteria, 
levels of exposure as measured by urinary arsenic concentrations were not measurably different from control 
communities where arsenic in soil was not elevated relative to background. On this basis, soil removal was not 
recommended on the understanding that doing so would have little if any benefit in reducing arsenic exposure in the 
community. While similar conclusions were reached in studies involving communities in the United States, the United 
Kingdom and Australia, these studies, which generally involved higher levels of arsenic in soil, were able to discern a 
trend towards increased exposure to arsenic over a control population at mean soil concentrations in excess of 
100 ppm.  
 
On the basis of the information reviewed, the report [4] recommends an intervention level for arsenic in Port Hope soil 
of 100 ppm. As opposed to the community-based studies that have been reviewed, it is recommended that decisions 
regarding remediation would be based on individual soil samples exceeding this limit and not the mean within the 
community. Considering the mean soil concentration of arsenic in Port Hope soils is approx imately 9.7 ppm, this 
provides a level of conservatism to the interpretation of the community-based studies that have been examined as part 
of the review. 
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The difference between the existing PHAI CC for arsenic of 18 ppm and the recommended intervention level of 100 ppm 
may lead to the suggestion that residents of Port Hope will be at increased risk from exposure to arsenic in soil. As 
evidenced by studies conducted in various jurisdictions involving a range of arsenic levels in soil, the use of arsenic 
exposure data in regulatory decision-making related to evaluating communities impacted by arsenic is necessary and 
commonly taken as part of a weight-of-evidence approach to assessing health risk. 
 
In conclusion, soil arsenic concentrations of up to ~100 ppm are not expected to result in elevated arsenic exposure. 
Consequently, there is little evidence to support removal and replacement of soils with arsenic concentrations below 
this threshold. 

 




