
DGR Joint Review Panel 

412 

	  

	  

	  
	  
	  

 
	  

 
	  
	  
	  

 
	  

This chapter presents the conclusions, mitigation measures and requirements for a follow-up 
program in the format outlined in the Amendment to the Agreement to Establish a Joint Review 
Panel, August 3, 2012. 

	  
	  

 
	  

An environmental assessment must take into account mitigation measures that are technically 
and economically feasible and that would mitigate any significant adverse environmental effects 
of a project, as well as the requirements of a follow-up program in respect of that project. 
Pursuant to the Canadian Environmental Assessment Act, 2012, mitigation measures are 
measures for the elimination, reduction or control of the adverse environmental effects of a 
project, and include restitution for any damage to the environment caused by those effects 
through replacement, restoration, compensation or other means. A follow-up program means a 
program for verifying the accuracy of the environmental assessment and determining the 
effectiveness of mitigation measures. 

	  

The Minister of the Environment must take the implementation of any mitigation measures that 
the Minister considers appropriate into account in deciding if the project is or is not likely to 
cause significant adverse environmental effects. 

	  

For the project to go forward, the Minister must establish the conditions in relation to the 
environmental effects as referred to in subsections 5(1) and 5(2) of the Canadian Environmental 
Assessment Act, 2012 with which OPG must comply. The conditions must include the 
implementation of mitigation measures and a follow-up program that were taken into account in 
reaching the environmental assessment decision. 

	  
	  

 
	  

To avoid significant adverse environmental effects, OPG must implement all of the items that it 
has committed to in its October 17, 2014 List of Commitments from the Additional Hearing Days 
in September 2014 and in its August 25, 2014 Updated DGR Project Consolidated Commitment 
Lists Report. 

	  

	  
 

	  
In relation to effects on fish, as defined in section 2 of the Fisheries Act and fish habitat as 
defined in subsubsection 2(1) of that Act (the Canadian Environmental Assessment Act, 2012 
subparagraph 5(1)(a)(i) environmental component), the Panel concludes that the project is not 
likely to cause significant adverse environmental effects, provided that OPG implements the 
following mitigation measures: 
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Recommendation 8.20: In order to avoid significant adverse effects to nearshore habitat 
in MacPherson Bay, OPG shall submit, prior to construction and to the satisfaction of 
the CNSC, a management plan that provides a detailed description of the options 
available to increase the capacity of the drainage ditch at Interconnecting Road in the 
event the flow exceeds the capacity of the ditch. The plan shall identify the relative 
potential effects of each of the options on the ecology of MacPherson Bay, and 
consider the relative effects when selecting and implementing the preferred option. 

	  

Recommendation 8.33: In order to avoid significant adverse effects to fish and fish 
habitat, OPG shall, during site preparation and construction, implement measures to 
mitigate the effects of culvert installation at the North and South Railway Ditches. 
Measures shall include: embedding culverts below the bed of the ditch, isolating and 
dewatering the culvert site during construction, revegetating the banks upon completion 
of construction, and deploying sediment and erosion control measures during 
construction. In-water works shall not occur between July 1 and September 30. 

	  

Recommendation 10.2: In order to avoid significant adverse environmental effects, 
including effects to fish or fish habitat, due to malfunctions, accidents or malevolent 
acts, OPG shall develop and implement a detailed spill response plan for all phases of 
the project. The spill plan must be acceptable to the CNSC and include an assessment 
of containment methods, locations and strategies to demonstrate that spill mitigation 
will be deployed in time to prevent downstream effects. 

	  
To verify the accuracy of the prediction of effects on fish and fish habitat and to determine the 
effectiveness of mitigation measures, OPG shall undertake the following: 

	  
Recommendation 8.15: In order to confirm the predictions in the environmental 

assessment and ensure compliance with the Fisheries Act, OPG shall, to the 
satisfaction of the CNSC and in consultation with Environment Canada, monitor 
concentrations of relevant contaminants of concern and conduct acute and chronic 
toxicity tests on the contents of the stormwater management pond prior to discharge. 

	  

Recommendation 8.16: In order to confirm the predictions in the environmental 
assessment, and to ensure compliance with the Fisheries Act, OPG shall implement a 
follow-up program, to the satisfaction of the CNSC, to monitor a broad spectrum of 
parameters (e.g., other metals, phosphate, total petroleum hydrocarbons) at the point 
of discharge of the storm water management pond quarterly, during site preparation 
and construction, and later during operations. 

	  

Recommendation 8.17: In order to verify predictions in the environmental assessment and 
the effectiveness of the mitigation of water quality by the stormwater management 
system, and as support for the design of the follow-up monitoring program in 
MacPherson Bay, OPG shall, in consultation with Environment Canada and to the 
satisfaction of the CNSC, conduct an effluent dispersion study in MacPherson Bay after 
commissioning of the stormwater management pond. 
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Recommendation 8.18: In order to verify predictions in the environmental assessment 
and the effectiveness of the mitigation of water quality by the stormwater management 
system, OPG shall, in consultation with Environment Canada and to the satisfaction of 
the CNSC, conduct follow-up monitoring in MacPherson Bay during site preparation 
and construction, and later during operations. The follow-up monitoring program shall 
include water quality, sediment quality, benthic invertebrate community indicators, and 
caged bivalve studies at sampling locations and frequencies determined in consultation 
with Environment Canada and to the satisfaction of the CNSC. OPG shall ensure that 
there are adequate baseline data for all follow-up monitoring indicators prior to site 
preparation. 

	  

Recommendation 8.19: In order to verify predictions in the environmental assessment, 
OPG shall develop, to the satisfaction of the CNSC, a follow-up program for flow 
reduction rates in the North Railway Ditch and Stream C, during site preparation and 
construction. If monitoring results indicate differences from predictions, OPG shall, to 
the satisfaction of the CNSC, determine whether mitigation measures are required to 
ensure there are no significant adverse effects on surface water quantity. 

	  

Recommendation 8.34: In order to confirm the predictions in the environmental 
assessment regarding effects to fish and fish habitat, OPG shall develop and 
implement, prior to site preparation and to the satisfaction of the CNSC, a follow-up 
program for aquatic life in the stormwater management system and the ditch at 
Interconnecting Road. The program shall include the collection of supporting water 
quality and sediment quality data to be used to conduct a risk assessment for fish, fish 
habitat and aquatic birds. 

	  

Recommendation 14.1: In order to confirm environmental assessment predictions 
regarding effects on lake whitefish, OPG shall develop a follow-up program which 
includes provisions to incorporate input from interested stakeholders, including the 
Saugeen Ojibway Nation fisheries specialists. The follow-up program should reflect the 
increasing understanding of the role of MacPherson Bay in the ecology of the area, and 
should include mitigation measures that may be implemented to protect lake whitefish 
and lake whitefish nursery areas, to the satisfaction of the CNSC. 

	  

	  
 

	  
In relation to effects on aquatic species as defined in subsection 2(1) of the Species at Risk Act 
(the Canadian Environmental Assessment Act, 2012 subparagraph 5(1)(a)(ii) environmental 
component), the Panel concludes that the project is not likely to cause significant adverse 
environmental effects, provided that OPG implements the following mitigation measures: 

	  
Recommendation 8.36: In order to avoid significant adverse effects to snapping turtle 

habitat, OPG shall maintain appropriate water levels in the northeast marsh, during and 
after the re-routing of the drainage ditch, to the satisfaction of CNSC and in 
consultation with Environment Canada. 

	  
Recommendation 8.37: In order to avoid significant adverse effects to turtle species at 

risk, OPG should delay the infilling of “Wetland 3” until the latter years of the site 
preparation and construction phase. 



Environmental Assessment Report 

415 

	  

	  

	  
	  

Recommendation 8.39: In order to avoid significant adverse effects on snapping turtles, 
OPG shall, to the satisfaction of CNSC, implement a management plan to relocate 
snapping turtles from “Wetland 3” to the northeast marsh prior to the infilling of 
“Wetland 3”. The plan should be reviewed by Environment Canada and the Ontario 
Ministry of Natural Resources. 

	  
To verify the accuracy of the prediction of effects on aquatic species at risk and to determine the 
effectiveness of mitigation measures, OPG shall undertake the following: 

	  
Recommendation 8.38: In order to confirm the predictions in the environmental 

assessment regarding snapping turtles, OPG shall conduct turtle surveys of Wetland 3 
throughout the years prior to its infilling. A qualified biologist experienced in turtle 
surveys should conduct a minimum of three surveys per year on sunny days, beginning 
as soon as the ice cover has melted. The third survey should occur no later than mid- 
June. OPG shall relocate turtles to the northeast marsh. 

	  

	  
 

	  
The  Panel  concludes  that  the  project  is  not  likely  to  cause  significant  adverse  effects  to 
migratory birds, as defined in subsection 2(1) of the Migratory Birds Convention Act, 1994 (the 
Canadian Environmental Assessment Act, 2012 subparagraph 5(1)(a)(iii) environmental 
component). 

	  

To verify the accuracy of the prediction of effects on migratory birds and to determine the 
effectiveness of mitigation measures, OPG shall undertake the following: 

	  
Recommendation 8.32: In order to confirm the predictions in the environmental 

assessment regarding effects to migratory birds and migratory bird habitat, OPG shall 
develop and implement a follow-up program, prior to site preparation and to the 
satisfaction of the CNSC. The program shall include management measures to 
effectively avoid or minimize the risk of detrimental effects to migratory birds, their 
nests and eggs, if adverse effects are observed. The plan shall include the provision 
that if nests are found in open areas, these nests be flagged, marked and buffers 
placed around them so that no work within the buffer areas occurs until the nesting 
cycle is complete. 

	  

	  
 

	  
The Panel concludes that the project is not likely to cause significant adverse effects on federal 
lands, in a province other than Ontario or outside of Canada (the Canadian Environmental 
Assessment Act, 2012 paragraph 5(1)(b)). 

	  

	  
 

	  
The Panel concludes that the project is not likely to cause significant adverse effects with 
respect to Aboriginal peoples (the Canadian Environmental Assessment Act, 2012 paragraph 
5(1)(c)). 
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In order for the project to go forward, a Licence to Prepare Site and Construct pursuant to the 
Nuclear Safety and Control Act must be obtained. To avoid significant adverse environmental 
effects on environmental components not otherwise referred to in paragraph 5(1)(a) and (b) of 
the Canadian Environmental Assessment Act, 2012, OPG must implement the following 
mitigation measures: 

	  
Recommendation 7.1: In order to avoid significant adverse effects to human health and 

the environment due to potential actinide exposure, OPG shall develop and establish 
thresholds and appropriate screening methods for actinides, to the satisfaction of 
CNSC, for all waste packages to be emplaced in the DGR. OPG shall also develop a 
contingency plan for managing waste packages that exceed these thresholds. The 
thresholds, screening methods and contingency plans should be in place before an 
operating licence is issued. 

	  

Recommendation 7.7: Before a licence to operate the DGR is issued, and in order to 
reduce the likelihood of significant adverse environmental effects due to a container 
breach before closure of the DGR, OPG shall provide, to the satisfaction of the CNSC, 
an inspection protocol for waste containers, beyond visual inspection, that must be 
followed before their placement in the DGR. The protocol shall include procedures that 
ensure that container venting mechanisms will remain functional following 
emplacement in the DGR. 

	  

Recommendation 7.9: In order to avoid significant adverse effects to human health, 
before a licence to operate the DGR is issued, OPG shall develop and implement, to 
the satisfaction of the CNSC, a detailed plan on how it would mitigate a scenario where 
intermediate-level waste containers fail in filled chambers at a time when the DGR was 
still in operation. The plan should evaluate the anticipated exposures to the workforce if 
the rooms were completely filled, as well as during the period when the retrieval of 
containers would still be possible via planned access routes. 

	  

Recommendation 7.10: In order to prevent significant adverse effects to human health, 
due to container breaches, OPG shall investigate and report to the CNSC, on a regular 
basis starting prior to construction and until the end of the Operations phase, on the 
effectiveness of existing and emerging imaging technologies which could be used to 
detect waste-to-container interactions that may lead to container breaches. If effective 
non-destructive testing methods become available they should be promptly instituted to 
supplement visual inspections of waste packages. 

	  

Recommendation 8.2: Prior to site preparation, OPG shall finalize and submit a detailed 
plan to manage air emissions, to the satisfaction of CNSC. The management plan 
should be reviewed by Environment Canada, Health Canada and the Ontario Ministry 
of the Environment and Climate Change. The plan should include details of the 
mitigation measures, including thresholds for corrective management actions; 
frequency of site inspections; and record keeping. 
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Recommendation 8.3: In order to avoid significant adverse effects on near-surface 
hydrology, prior to beginning construction of the stormwater management system, OPG 
shall verify that the overburden stratigraphy at the site is the same as predicted in the 
EIS. If unexpected, higher permeability, stratigraphy is encountered, OPG must assess 
the potential effect on water levels in the northeast marsh and evaluate and implement 
mitigation options. 

	  

Recommendation 8.8: In order to avoid significant adverse effects to near-surface 
groundwater, OPG shall place a liner, acceptable to CNSC, under the waste rock 
management areas to direct leachate to a treatment facility or the stormwater 
management pond. The liner shall be placed during site preparation and construction, 
and be developed in consultation with Environment Canada. 

	  

Recommendation 8.9: In order to avoid significant adverse environmental effects to near- 
surface groundwater, OPG shall not dispose of waste rock outside the boundaries of 
the stormwater management pond collection system, during any phase of the project, 
without the permission of the CNSC. 

	  

Recommendation 8.11: In order to avoid significant adverse effects to surficial and 
shallow bedrock groundwater, OPG shall place a liner under the stormwater 
management pond. The liner shall be placed during site preparation and construction. 
The specifications of the liner should be developed in consultation with Environment 
Canada. 

	  

Recommendation 8.12: In order to avoid significant adverse effects to surface water 
quality, OPG shall, prior to construction, submit to the CNSC a plan for treatment of all 
water destined for discharge from the stormwater management pond. OPG shall treat 
stormwater management pond releases, to the satisfaction of the CNSC, such that they 
comply with section 36 of the Fisheries Act throughout construction, operations and 
decommissioning. 

	  

Recommendation 8.13: In order to prevent significant adverse environmental effects due 
to over-topping of the stormwater management system, OPG shall review and, if 
necessary, revise the design of the stormwater management system, to the satisfaction 
of the CNSC, based upon an assessment of the likelihood of significant changes in the 
return period and magnitude of major storm events. 

	  

Recommendation 8.14: In order to prevent significant adverse effects to surface water, 
OPG shall, to the satisfaction of the CNSC, prepare a contingency plan to mitigate 
effects of severe storm-related uncontrolled overland flow to Stream C, Baie de Doré, 
and MacPherson Bay during the period of site preparation before the stormwater 
management system is fully functional. 

	  

Recommendation 8.40: In order to avoid significant adverse effects on eastern 
ribbonsnake, eastern milksnake and their habitats, OPG shall develop and implement a 
management plan, to the satisfaction of the CNSC, to ensure site preparation and 
construction activities to not disrupt individuals of these species, snake eggs, gestation 
sites, or hibernacula. OPG should seek input and advice from Environment Canada 
and the Ontario Ministry of Natural Resources in developing the plan. 
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Recommendation 8.41: In order to avoid significant adverse effects on turtles and 
snakes, OPG shall, to the satisfaction of CNSC, ensure that mitigation measures are in 
place to prevent turtles and snakes from entering the DGR Site, and “Wetland 3” in 
particular, prior to and during the site preparation and construction phase. Measures 
should include the installation of exclusion fencing along the southern and eastern 
edges of the DGR site. Environment Canada should be consulted regarding the 
specifications of the fence. 

	  

Recommendation 8.43: In order to avoid significant adverse effects on the project due to 
climate change, OPG shall develop and regularly update a climate change strategy, to 
the satisfaction of the CNSC. The strategy should incorporate up-to-date climate 
change models and adaptive management, and be included in the environmental 
management system for the DGR. 

	  
To  verify  the  accuracy  of  the  prediction  of  environmental  effects  and  to  determine  the 
effectiveness of mitigation measures, OPG shall undertake the following: 

	  
Recommendation 6.2: In order to verify predictions in the environmental assessment and 

avoid effects of the environment on the project, OPG shall, prior to construction, 
conduct and prepare an updated assessment of the probable maximum precipitation 
event. The updated probable maximum precipitation event shall incorporate the 
potential effect of climate change and a rigorous sensitivity analysis shall be performed. 
The shaft collar height shall be increased to an appropriate elevation based on the 
updated probable maximum precipitation event, to the satisfaction of the CNSC. 

	  

Recommendation 6.4: In order to confirm the predictions in the environmental 
assessment regarding post-closure containment of radionuclides and other 
contaminants, OPG shall initiate long-term testing of seal material behaviour under 
similar conditions and depths to those that each seal material will experience at the 
proposed DGR site. The testing program shall include experimental and theoretical 
demonstrations of the long-term performance of the seals. OPG shall consider the 
chemical, hydraulic and physical interaction of the seals with specific rock formations 
and the associated excavation damage. The rock formations to be considered shall 
include the host and cap formations, and other formations that influence the long-term 
safety case. The test program shall commence as soon as possible prior to site 
preparation and construction, and be conducted to the satisfaction of the CNSC. The 
safety case should be updated taking the results of this work into consideration. 

	  

Recommendation 7.5: In order to confirm the predictions in the environmental 
assessment that there will be no significant adverse effects to human health and the 
environment due to releases of container contents prior to their emplacement in, and 
the closure of, the repository panels, OPG’s Waste Acceptance Criteria shall be 
finalized and approved by the CNSC before a licence to operate the DGR is issued. 
The Waste Acceptance Criteria should be reviewed by both the CNSC and an 
independent third-party, acceptable to the CNSC. 
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Recommendation 7.6: Before a licence to operate the DGR is issued, to confirm the 
prediction in the environmental assessment that no further measures are required to 
control condensation from, and leakage of, sludges following packaging, OPG shall 
perform research, and report on, the predicted long-term stability (up to 
decommissioning) of the solidified active liquid waste sludges and the potential release 
of liquids when exposed to conditions applicable to the DGR, to the satisfaction of 
CNSC. 

	  

Recommendation 8.1: In order to confirm the prediction in the environmental assessment 
of no significant adverse effects on air quality, and to address specific concerns of 
individuals living at or near the critical receptor locations used in the EIS models, OPG 
shall, to the satisfaction of the CNSC, conduct a monitoring program for NOx and 
particulates, including PM10 and PM2.5, during site preparation and construction. 

	  

Recommendation 8.4: In order to verify predictions in the environmental assessment 
regarding the shallow bedrock aquifer, OPG shall, prior to site preparation, update the 
hydrogeologic properties of the till cover in the water balance and surface 
water/groundwater interaction numerical models. The models should be updated to the 
satisfaction of the CNSC, as more data become available. 

	  

Recommendation 8.5: In order to verify predictions in the environmental assessment 
regarding leachate quality, prior to construction OPG shall improve the characterization 
of the leachate that will be generated by the waste rock piles, by performing kinetic 
leach tests on existing core samples. During shaft excavation OPG shall conduct field 
cell studies on the material being deposited in the dolostone, shale, and limestone 
waste rock piles to verify leachate compositions and the acid generation potential 
under prevailing conditions. 

	  
Recommendation 8.6: In order to verify predictions in the environmental assessment 

regarding leachate quality, prior to construction OPG shall submit to the CNSC a waste 
rock characterization program for contaminants of concern other than those linked to 
acid generating potential (including, but not limited to metals and metalloids released 
under alkaline conditions, total dissolved solids and hydrocarbons). The OPG waste 
rock characterization program shall be based on sampling full-strength leachates and 
be valid for the duration of construction. 

	  

Recommendation 8.7: In order to verify the predictions in the environmental assessment 
that there will be no significant adverse effects to aquatic life from the waste rock pile 
runoff, OPG shall, to the satisfaction of the CNSC, develop a waste rock follow-up 
program. The follow-up program shall occur through all preclosure phases of the 
project and shall address the quantity and quality of leachate and surface runoff 
directed to the stormwater management system, and shall include sampling of full 
strength leachates. 

	  

Recommendation 8.10: In order to verify the predictions in the environmental assessment 
regarding the effectiveness of the design of the stormwater management system, OPG 
shall calibrate and verify hydrological and water quality models over the life of the 
project with new information as it becomes available, including but not limited to, 
leachate geochemistry and flow rates. The models should be calibrated and verified 
prior to site preparation, at the end of construction, and periodically during operations, 
to the satisfaction of the CNSC. 
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Recommendation 8.21: In order to confirm predictions in the environmental assessment 
regarding effects on wetland water levels, OPG shall conduct monthly monitoring of 
water levels in the northeast marsh, beginning prior to site preparation and construction 
in order to establish a baseline. A follow-up program shall then be established, in 
consultation with Environment Canada and to the satisfaction of the CNSC. 

	  

Recommendation 8.22: In order to confirm the predictions in the environmental 
assessment, OPG shall conduct a sediment quality follow-up program in MacPherson 
Bay during construction and operations. Prior to construction, OPG shall collect 
additional baseline sediment quality data at the ditch at Interconnecting Road and 
MacPherson Bay. All sampling shall be conducted to the satisfaction of the CNSC. 

	  

Recommendation 8.23: Prior to site preparation and construction, OPG shall use 
information from existing and planned groundwater monitoring wells for verification of 
the environmental assessment predictions regarding the zone of influence from 
dewatering during excavation and construction. The verified predictions regarding the 
zone of influence shall be used for the final design of shaft excavation procedures and 
infrastructure, including mitigation of groundwater inflow from surficial and shallow 
bedrock groundwater zones 

	  

Recommendation 8.24: During construction, in order to confirm predictions in the 
environmental assessment, OPG shall implement a follow-up program for groundwater 
quality and groundwater inflow rates into the shafts and repository, to the satisfaction of 
the CNSC. If groundwater inflows exceed predicted values or if the zone of influence is 
larger than expected, OPG shall implement mitigation measures to either reduce 
groundwater inflow or the zone of influence. If groundwater loadings and/or 
concentrations of contaminants of concern exceed environmental assessment 
predictions, OPG shall implement mitigation measures to avoid adverse effects to 
surface water quality, to the satisfaction of the CNSC. 

	  

Recommendation 8.25: In order to verify the predictions in the environmental 
assessment, OPG shall, prior to shaft sinking, enhance its capability to detect and 
monitor the movement of the tritium plume originating from the WWMF by adding an 
adequate number of monitoring wells up-gradient of the DGR shafts, to the satisfaction 
of the CNSC. 

	  

Recommendation 8.26: In order to verify the predictions in the environmental 
assessment, prior to shaft sinking, OPG shall conduct a comprehensive assessment of 
the migration of the tritium plume originating from the WWMF site, to the satisfaction of 
the CNSC. The assessment shall include updated modelling of the tritium plume 
migration. If groundwater modelling or monitoring indicates that the tritium plume may 
reach the shaft before the shaft collars are installed, OPG shall prepare a contingency 
plan, to the satisfaction of the CNSC. 
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Recommendation 8.27: In order to confirm the absence of significant adverse effects on 
plants and plant communities, OPG shall monitor the presence of cattails and other 
aquatic plants important as habitat within the stormwater drainage system, including 
the stormwater management pond. Baseline conditions should be established prior to 
habitat disturbance, and follow-up monitoring should take place after the disturbance of 
habitat during site preparation, construction and operations phases. This monitoring 
program should be conducted to the satisfaction of the CNSC and be included in the 
OPG environmental management system for the project. OPG shall address any 
significant adverse change in these plant communities that, in turn, would have the 
potential to affect significant species, such as amphibians and reptiles, in accordance 
with the Species at Risk Act. 

	  

Recommendation 8.28: In order to confirm the absence of significant adverse effects on 
plants and plant communities as predicted in the environmental assessment, OPG 
shall implement a follow-up program to monitor the naturalization of disturbed areas, 
during construction and operations, to the satisfaction of the CNSC. If monitoring 
indicates the presence of invasive plant species and noxious weeds, OPG shall 
implement appropriate mitigation measures. 

	  

Recommendation 8.29: In order to verify the prediction in the environmental assessment 
that there will be no significant adverse effects on plants due to changes in air quality, 
OPG shall monitor indicators of effects of changes in air quality on plants, both on the 
Project Area and in the Site Study Area. This monitoring shall occur during site 
preparation and construction and be conducted to the satisfaction of the CNSC. 

	  

Recommendation 8.31: In order to confirm predictions in the environmental assessment 
regarding effects on aquatic and semi-aquatic species, prior to construction OPG shall 
submit a follow-up program to the satisfaction of the CNSC. The program shall contain 
mitigation measures to be taken, should concentrations of total dissolved solids in the 
storm water management system be observed at levels with the potential to affect 
sensitive plant or animal species. The plan shall include provisions for the 
establishment of a self-sustaining plant community that will provide habitat for 
amphibians, birds, invertebrates and small-bodied fish. 

	  

Recommendation 8.35: In order to confirm the prediction in the environmental 
assessment that there would be no loss of significant plant species, OPG shall confirm 
the absence of significant plant species in the Project Area prior to site preparation. If 
significant species are located, OPG shall, in conjunction with appropriate federal and 
provincial agencies and the CNSC, take action to avoid or mitigate the potential loss. 

	  

Recommendation 8.42: In order to confirm the predictions in the environmental 
assessment regarding radiation effects on terrestrial and aquatic species, OPG shall 
conduct a follow-up program, to the satisfaction of the CNSC, of radiation levels in air, 
water, soil, sediment, terrestrial and aquatic biota in the Project Area and Local Study 
Area. 

	  

Recommendation 9.3: In order to confirm the absence of significant adverse effects from 
radon and radon progeny, as predicted in the environmental assessment, OPG shall 
conduct a follow-up program for radon, acceptable to the CNSC. Radon monitoring 
locations shall include: within the exhaust air shaft at surface, and near the waste rock 
management area. The follow-up program shall be established prior to site preparation 
and construction and include the establishment of baseline radon conditions. 
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Recommendation 9.4: In order to confirm the environmental assessment prediction of no 
significant adverse effects to human health from acrolein exposure, OPG shall conduct 
a follow-up program for acrolein during site preparation, construction and operations, to 
the satisfaction of the CNSC. 

	  

Recommendation 9.5: In order to confirm EIS predictions and the effectiveness of 
mitigation, the noise and vibration monitoring committed to by OPG shall be conducted 
to the satisfaction of the CNSC and shall be included in the environmental 
management system for the project. Monitoring shall take place throughout the pre- 
closure phases of the project. OPG should identify additional monitoring locations in 
consultation with Health Canada, the Ontario Ministry of the Environment and Climate 
Change, Aboriginal communities and residents in the Local Study Area. OPG shall 
develop explicit action levels for noise mitigation, acceptable to the CNSC, taking into 
consideration input from Aboriginal communities, and permanent and seasonal 
residents in the Local Study Area. 

	  

Recommendation 9.6: In order to confirm the environmental assessment prediction of no 
significant adverse effects from exposure to radiation for members of the public, 
including members of Aboriginal groups, OPG shall add the collection of soil samples 
within the Site Study and Local Study Area to the Radiological Environmental 
Monitoring Program for the DGR during the Construction Phase. 

	  

Recommendation 11.1: In order to confirm the environmental assessment prediction of 
no significant adverse socio economic effects to valued social and economic 
components due to dust and noise, OPG shall develop a follow-up program, 
acceptable to the CNSC, prior to site preparation and construction. 

	  

Recommendation 13.5: In order to confirm predictions in the environmental assessment, 
OPG shall provide additional gas generation modelling for the decommissioned DGR 
as part of its Geoscientific Verification Plan, which will validate the microbial 
degradation processes of the waste. OPG shall also augment the Geoscientific 
Verification Plan to include modelling of gas generation from decommissioning waste to 
ensure that there will be timely information available for the design and implementation 
of the mitigation measures associated with reduction of gas generation. These 
verification activities should be carried out prior to operations, to the satisfaction of the 
CNSC. 

	  

Recommendation 13.6: Before a licence to operate the DGR is issued, in order to 
confirm the predictions in the EIS and Postclosure Safety Assessment regarding the 
ability of the DGR to perform in a manner that will protect human health and the 
environment, OPG shall perform probabilistic calculations for radiation exposures to 
humans and non-human biota for the Normal Evolution and Disruptive Scenarios, to 
the satisfaction of the CNSC. These calculations should supplement the deterministic 
calculations in the current long-term safety case assessment in order to increase 
confidence. 

	  

Recommendation 13.7: In order to confirm the predictions in the environmental 
assessment regarding potential long-term effects of Disruptive Scenarios on Lake 
Huron, OPG’s future modelling for all variant cases of the Disruptive Scenarios shall 
provide clear and accessible evaluations of the amounts and activities of discharges 
into Lake Huron via the shallow and intermediate groundwater systems, to the 
satisfaction of the CNSC. 
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In addition to its conclusions regarding significant adverse effects, mitigation and follow-up 
under the Canadian Environmental Assessment Act, 2012, the Panel also recommends that the 
following be addressed in the event that permission is granted to proceed with a Licence to 
Prepare Site and Construct: 

	  
Recommendation 3.1: Before a Licence to Prepare Site and Construct is granted, OPG 

shall submit to the CNSC an updated list of mitigation commitments for each identified 
adverse effect. OPG shall remove out-dated or redundant commitments from this list. 

	  

Recommendation 6.1: Prior to construction, OPG shall provide, to the satisfaction of the 
CNSC, detailed designs for all above-ground and underground structures to 
demonstrate compliance with the National Building Code of Canada. 

	  

Recommendation 6.7: OPG shall include in its adaptive management system a complete 
and clearly defined set of action levels, which would trigger a safety review process 
and, if necessary, mitigation. The management system shall be completed to the 
satisfaction of the CNSC prior to construction. 

	  

Recommendation 6.8: OPG shall perform additional geomechanical characterization 
work at sites located throughout the repository footprint to increase the quantity and the 
spatial distribution of site data collected during the preliminary site investigation 
phases. This work shall commence during site preparation and construction and should 
continue during operations, and be completed to the satisfaction of the CNSC. 

	  

Recommendation 6.9: OPG shall, during construction, undertake additional in situ stress 
magnitude and orientation testing at the depth of the repository within the Cobourg 
Formation. In situ stress measurement tests shall be conducted at sites located apart 
from the two planned Geoscientific Verification Plan shaft sites and be completed prior 
to emplacement room construction activities. OPG should consider third-party review of 
in situ testing and stress data information. All testing shall be done to the satisfaction of 
the CNSC. 

	  

Recommendation 9.1: OPG shall, before a licence to prepare the site and construct is 
granted, develop a program to monitor the long-term integrity of supports in the 
repository, to the satisfaction of the CNSC. The monitoring program should include in 
situ testing. 

	  

Recommendation 9.2: In order to reduce the risk of worker injury due to rockburst and/or 
rockfall events, OPG shall install a near-field micro-seismic monitoring network, to the 
satisfaction of the CNSC. The monitoring network shall be installed during construction 
and cover the repository footprint. It should remain operational during the operations 
phase of the project. 
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Recommendation 10.1: OPG shall implement the mitigation measures and contingency 
plans identified in Table 5.3.3-1 and Section 5.5 of the Malfunctions, Accidents and 
Malevolent Acts Technical Support Document to the satisfaction of the CNSC, during 
site preparation, construction, and operations. 

	  

Recommendation 10.3: OPG shall develop and implement a plan, prior to site 
preparation, to reduce the likelihood of underground vehicular traffic accidents and 
rockfall accidents, to the satisfaction of the CNSC. 

	  

Recommendation 10.4: OPG shall implement the mitigation measures and contingency 
plans identified in Section 4.4 of the Malfunctions, Accidents and Malevolent Acts 
Technical Support Document, to the satisfaction of the CNSC. 

	  

Recommendation 10.5: OPG shall develop detailed room closure procedures to be 
deployed in the event that structural failures, inadvertent radiologic releases or other 
malfunctions or accidents occur within, or external to, waste emplacement rooms. 
Room closure procedures must incorporate the design of portable closure walls, or any 
other engineered barrier materials within the repository excavations that can be 
deployed rapidly to mitigate worker hazards when such events occur. OPG shall 
develop these procedures prior to construction, to the satisfaction of the CNSC. 

	  

Recommendation 10.6: OPG shall deploy fixed, real-time monitoring equipment in each 
active emplacement room, and on worker-operated vehicles, as part of its radiation 
protection program during the operations phase, to the satisfaction of the CNSC. 

	  

Recommendation 10.7: To the satisfaction of the CNSC, OPG shall seek and apply 
operational experience gained from malfunctions and accidents at international 
repositories, including but not limited to the WIPP, in its contingency, mitigation and 
other planning processes, during all phases of the project. 

	  

Recommendation 11.2: OPG shall, to the satisfaction of the CNSC, conduct a monitoring 
program to confirm the effects of the project on access to and availability of rental 
housing, temporary lodging and tourist accommodation in the Local and Regional 
Study Areas, during site preparation and construction. 

	  
Recommendation 13.1: Prior to construction, OPG shall enhance the Geoscientific 

Verification Plan through the inclusion of additional deep boreholes (minimum of three) 
that are to be drilled beyond the footprint of the proposed DGR to verify the continuity 
and structural integrity of the Cobourg Formation and the cap rock sequence. These 
boreholes should be subject to the same geologic, hydrogeologic, and geomechanical 
investigation as the original deep boreholes, to the satisfaction of the CNSC. 

	  

Recommendation 13.3: Prior to site preparation and construction, OPG shall undertake a 
quantitative assessment of the hydrocarbon potential of the Cambrian and Ordovician 
strata present in the Regional and Local Study Areas, to the satisfaction of the CNSC. 
The assessment should consider current trends in extractive technologies for 
hydrocarbons and energy resource futures. OPG shall institute a periodic review of this 
document to reflect the evolving trends in natural resource evaluation. 

	  

Recommendation 13.4: Prior to construction, OPG shall re-assess mean shaking levels 
due to a maximum magnitude earthquake, to the satisfaction of the CNSC. The 
reassessment shall adopt methodologies employed by Natural Resources Canada and 
the United States Geological Survey, and consider mitigation strategies or plans for 
conditions of “beyond-design” ground motions. 
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In addition to its conclusions regarding significant adverse effects, mitigation and follow-up 
under the Canadian Environmental Assessment Act, 2012, the Panel also recommends that the 
following be considered during future licensing should the project be permitted to proceed: 

	  
Recommendation 3.2: As part of its public information program, OPG shall prepare 

succinct, plain language explanations of the application of the Precautionary Principle 
to any future studies or assessments regarding the DGR. These explanations should 
be included in any future public proceedings regarding the DGR. 

	  

Recommendation 6.3: In order to enhance post-closure containment of radionuclides and 
other contaminants OPG should, prior to decommissioning, and to the satisfaction of 
the CNSC, identify materials and procedures that could be used to enhance the 
effectiveness of the monolith and surrounding transmissive zone as a barrier against 
contaminant transport to the shaft. 

	  

Recommendation 6.5: In order to enhance post-closure containment of radionuclides and 
other contaminants, OPG shall research comparative seal behaviour of bentonite/sand 
mixtures having composition ratios other than 70/30. The test program should 
commence prior to site preparation and construction and be conducted to the 
satisfaction of the CNSC. 

	  

Recommendation 6.6: In order to enhance post-closure containment of radionuclides and 
other contaminants, prior to construction, OPG shall initiate research on a range of 
potential candidate seal materials to assess the influence of DGR in situ saline 
groundwaters on the effectiveness of these materials as a barrier. At the time of 
decommissioning, OPG should select the seal materials with the best observed 
performance for use in the DGR, in conjunction with CNSC and based on the results of 
the research. 

	  

Recommendation 6.10: Prior to decommissioning, in order to enhance post-closure 
containment of radionuclides and other contaminants, OPG should develop measures, 
acceptable to the CNSC, to monitor and mitigate stress-induced fracturing of shaft 
walls prior to placement of shaft seal materials. 

	  

Recommendation 7.2: In order to ensure that the Waste Inventory Verification Plan 
continues to be revised and updated at appropriate intervals, prior to and throughout 
the Operations phase, OPG should subject the Waste Inventory Verification Plan to 
periodic review by an external third party, acceptable to the CNSC, at intervals 
determined by, but not limited to, the addition of new waste streams. 

	  

Recommendation 7.3: In order to retain flexibility to reduce the volume of waste stored in 
the DGR, OPG should prepare, to the satisfaction of CNSC and before a licence to 
operate the DGR is issued, an adaptive management plan that includes management 
actions to exploit potential future options for the disposal of low-level waste. 

	  

Recommendation 7.4: OPG should minimize the volume of waste stored in the DGR to 
the extent practicable through waste reduction and recycling initiatives. 
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Recommendation 7.8: In order to protect human health and the environment during 
operations, OPG should take all steps necessary to ensure the integrity of waste 
packages over the entire preclosure period of the DGR, to the satisfaction of the 
CNSC. 

	  

Recommendation 8.30: In order to enhance the potential of the Project Area as future 
habitat, OPG shall, prior to decommissioning, submit a detailed revegetation plan for 
the waste rock pile to the CNSC. OPG should consult with Environment Canada when 
developing the plan. 

	  

Recommendation 13.2: Before a licence to operate the DGR is issued, the Geoscientific 
Verification Plan should be augmented by the inclusion of a marine 3D seismic survey 
under a portion of Lake Huron bordering the Bruce nuclear site, to the satisfaction of 
the CNSC. 

	  

Recommendation 13.8: In order to enhance postclosure safety of the DGR, OPG shall 
develop an active adaptive management system in support of its Postclosure Safety 
Assessment. The management system shall include the geoscience verification 
activities of the Geoscientific Verification Plan with additions that ensure consideration 
of full, complete and clearly defined action levels for all geoscience verification 
activities. The action levels shall include critical action levels associated with 
fundamental components of the safety case, i.e., low permeability of host and cap rock; 
absence of major fractures; and, absence of economically viable resources. In addition, 
the system shall identify specific options to adapt, modify and manage the project in 
response to changes in key indicators. The adaptive management system shall be 
developed to the satisfaction of the CNSC prior to the start of the site preparation and 
construction phase of the DGR. 

	  

	  
 

	  
	  

In the course of the review, the Panel has identified several areas where the Canadian 
Environmental Assessment Agency can improve upon the current guidance for the conduct of 
environmental assessments under the Canadian Environmental Assessment Act, 2012, as well 
as improving public access to records from completed environmental assessments. The Panel 
has also made several recommendations to the Canadian Nuclear Safety Commission, which it 
feels will improve on the future regulatory oversight of the DGR. 

	  
Recommendation 3.A: Future guidance for the conduct of environmental assessments 

under the Canadian Environmental Assessment Act, 2012 should include an explicit list 
of sustainability indicators for use in each category of project, such as mining, oil and 
gas, linear development, and ports and harbours. The guidance should include 
examples of how sustainability can better be incorporated into the evaluation of 
significance of adverse effects. 
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Recommendation 3.B: Future guidelines for the conduct of environmental assessment 
under the Canadian Environmental Assessment Act, 2012 should include explicit 
recognition of the role of values in establishing the appropriate level of precaution, and, 
further, should provide guidance regarding the methods and approaches for use in 
incorporating values into the application of the Precautionary Principle. Explicit 
consideration of the values inherent in Aboriginal world views should be included. 
Applicable case studies illustrating the role of values in establishing the level of 
precaution should be described. 

	  

Recommendation 3.C: To allow convenient public and Government Agency access to all 
records related to the review of the project, the complete Canadian Environmental 
Assessment Registry for the project should remain available for the duration of the 
project and as far into the future as possible. 

	  

Recommendation 7.A: In order to further the goal of waste reduction, as required by 
CNSC Regulatory Policy P-290, the CNSC should develop guidance for waste 
reduction, setting goals and timelines relevant to the project. 

	  

Recommendation 7.B: In anticipation of future decommissioning waste streams, the 
CNSC should review its classification and management criteria for intermediate-level 
waste and compare them with international practice. 

	  

Recommendation 9.A: The CNSC should work with the Ontario Ministry of Labour and 
any other agencies with roles and responsibilities related to worker health and safety to 
clarify roles and responsibilities for the regulatory oversight of the DGR. Building upon 
these relationships, the CNSC should also establish a site-specific, dedicated, and 
coordinated inspectorate team for the DGR site, with the objective of having qualified 
staff with extensive training in nuclear operations and underground hard rock mining. 

	  

Recommendation 9.B: The Panel recommends that the CNSC continue to participate in 
international studies seeking to identify long-term health effects of low-level radiation 
exposures and suggests that DGR nuclear energy workers be included in CNSC 
longitudinal studies. 

	  

Recommendation 13.A: The CNSC, in consultation with other government agencies 
including Natural Resources Canada and the Ontario Ministry of Natural Resources, 
should evaluate institutional control options to restrict access to the surface and sub- 
surface of the DGR site. The evaluation should be completed in time to support the 
decommissioning licensing phase. 


