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1 Summary of Monitoring and Follow-up Programs 

1.1 Background 

Monitoring and follow-up programs are implemented to assess the environmental performance of 

the Wheeler River Project (the Project) relative to the predictive assessment that has been 

completed in support of the environment assessment process. Such monitoring is needed since 

there is always some level of uncertainty associated with environmental assessment (EA) 

predictions. Monitoring and follow-up programs provide the information that is required to verify 

predicted effects (or their absence), evaluate the effectiveness of mitigation measures and for the 

purpose of confirming compliance with statutory requirements. These programs also serve as a 

conduit for communications with Indigenous Communities and interested parties in that they 

provide real-time information regarding Project performance. 

A pictorial representation of the relationship between the design/EA and implementation stages of 

the Project is provided in Figure 1.1-1. As can be seen, the monitoring and follow-up program is the 

link between the predictive (i.e., design/EA) and performance (i.e., implementation phases of the 

assessment) stages of the Project. 
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Figure 1.1-1:  Relationship Between Project Design/Environmental Assessment Process and Project Implementation 
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Conceptual monitoring and follow-up programs to be undertaken by Denison Mines Corp. 

(Denison) in relation to each of the discipline-specific assessments have been presented in 

Section 6 Atmospheric and Acoustic Environment through Section 13 Economics of the 

Environmental Impact Statement (EIS) for the proposed Project, as applicable. These programs will 

serve to address the uncertainties associated with the effects predictions and the performance of 

mitigation, verify the effects predictions, and identify any unanticipated effects and provide for the 

implementation of adaptive management to limit these effects. 

As indicated above, the monitoring and follow-up programs information presented herein is 

conceptual in nature and provides a preliminary description of the activities proposed for the 

Project. Further detailed programs will be developed as Project designs are finalized that may 

influence the nature, frequency, and locations of monitoring. In addition, input from regulatory 

agencies, the public and Indigenous Peoples will be considered. These monitoring and follow-up 

programs will be finalized as the Project advances into and through the licensing process. At that 

time, program design documentation will include sufficient detail on the type, quantity and quality 

of information required to reliably verify predicted effects (or absence of them) and confirm the 

effectiveness of mitigation. These programs will be prepared consistent with the following 

Canadian Standards Association’s Standards, as applicable: N288.4-10 (Environmental Monitoring 

Programs at Class I Nuclear Facilities and Uranium Mines and Mills [CSA Group 2010]); N288.5-11 

(Effluent Monitoring Programs at Class I Nuclear Facilities and Uranium Mines and Mills [CSA Group 

2011]); and, N288.7-15 (Groundwater Protection Programs At Class I Nuclear Facilities and Uranium 

Mines and Mills [CSA Group 2015]). 

Monitoring and follow-up programs will be integrated with Denison’s overall Environmental 

Management System (EMS) framework and implemented through the various programs, plans and 

procedures that would be developed therein. Denison understands that the accountability for 

monitoring and follow-up programs lies with corporation, and as such is committed to ensuring 

adequate resources, both personnel and financial, are made available. Within that context Denison 

would delegate responsibility to implement monitoring and follow-up programs to qualified 

persons within the organization. 

Monitoring and follow-up programs will be carried out throughout all phases of the Project. For 

reference, the following phases were identified for the Project (Table 1.1-1), as described in 

Section 2 Project Description of the EIS.  
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Table 1.1-1:  Project Phases and Timelines Associated with the Wheeler River Project 

Phase Duration Description 

Construction 2 years 

Development of access roads and air strip; clearing, level and grading of the project site, 

laydown area; wellfield and freeze hole drilling; ground freezing; batch plant operation 

(concrete); development of surface infrastructure (camp, administration buildings, 

plants, ponds, pads and support infrastructure); waste management (incineration and 

landfill operation); water management (including treatment); power generation – 

generators; groundwater supply and release; surface water withdrawal; fuel 

management (e.g., propane for comfort heating; vehicle and aircraft fuel); on-site and 

off-site operation of vehicles and transportation of materials; air transportation for 

workers. 

Operation 15 years 

Operation of the in situ recovery (ISR) wellfield; wellfield and freeze wall drilling; 

operation of freeze wall; expansion of pond and pads; operation of the ISR processing 

plant and production of uranium concentrate; water withdrawal from groundwater or 

surface water body; management of surface water (including seepage and site run-off); 

water treatment of human waste (black, grey and kitchen water treated and discharged 

to an effluent pond) and process water; water release to groundwater and/or surface 

water body; waste management (composting and landfill operation); hazardous waste 

management (temporary storage, handling, and off-site transportation); contaminated 

waste management (temporary storage, handling, and off-site transportation); storage 

and disposal of process waste rock and radioactive plant precipitates; on-site and off-

site operation of vehicles and transportation of materials; power supply – generators 

and back-up generators; package and transport of nuclear substances; fuel 

management (e.g., propane for comfort heating; vehicle and aircraft fuel); air 

transportation for workers. 

Decommissioning 5 years 

Mining horizon remediation and thawing of freeze wall; process water treatment and 

release; closure of ISR and freeze wells and infrastructure; salvageable asset removal ( 

including site power transmission lines and electrical infrastructure); demolition and 

disposal of non-salvageable surface infrastructure and materials; remediation of 

contaminated areas (wellfield, waste pads, ponds, water treatment location, and 

process plant area); reclamation disturbed areas (site, roads, camp, and airstrip); site 

water management, treatment and release; power generation – generators; waste 

management (incineration and landfill operation); management of hazardous materials; 

on-site and off-site operation of vehicles and transportation of materials. 

Post-Decommissioning 15 years 

Environmental monitoring. 

Regulatory site inspections. 

Engagement – site visit from interested parties. 

 

1.2 Information Management 

Information management is a key management system priority and processes that define the 

information management system, including information management needs, standards, and 

responsibilities, would be developed as part of the overall EMS. 

Information and data collected through monitoring and follow-up programs will be stored and 

tracked to make sure they can be used to fulfill their specific objective(s). Information and data 

quality objectives will be defined a priori, and information and data collected will be assessed 

relative to these objectives to make sure quality assurance and control requirements are met. 
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Denison will store information and data generated from the EA monitoring and follow-up program 

in a robust database for future analysis and reporting. Analysis of results from the monitoring and 

follow-up program will be reported and submitted to the relevant regulatory agencies as required. 

In addition, a process for sharing information derived from monitoring and follow-up programs 

would be developed to provide timely and transparent sharing of information with government 

departments, Indigenous Groups and interested parties. 

1.3 Adaptive Management 

Denison is committed to achieving continual improvement in environmental performance through 

its EMS. As part of this overall commitment to continual improvement, monitoring and follow up 

programs will be implemented via an adaptive management approach. Adaptive management is a 

systematic process for continuously improving environmental management practices by learning 

from their outcomes. It provides the flexibility to address/accommodate new circumstances, to 

adjust monitoring, to identify and implement new mitigation measures, or to modify existing 

measures throughout all Project phases. Further, it provides a means to confirm that the 

monitoring elements remain valid, meet regulatory requirements, and be responsive to evolving 

objectives.  

The adaptive management process is shown pictorially in Figure 1.3-1. The process includes: 

 conceptualizing issues to identify solutions, sources of uncertainty and risks; 

 designing specific implementation strategies with measurable indicators with predefined 

thresholds of acceptable and unacceptable levels of change; 

 implementing the strategy; 

 tracking and reporting on monitoring activities and results; 

 investigating incidents and unexpected results, including results that exceed any thresholds 

and/or action levels (i.e., environmental performance criteria) that will be established as early 

warning signs to potentially changing site conditions, and/or non-conformance and non-

compliance events. Such thresholds and/or actions levels would be developed based on 

predictions that have been made as part of effects assessment as detailed herein; 

 developing and implementing corrective and preventative measures; and 

 establishing a feedback loop through continued monitoring and updated monitoring and follow 

up programs, as necessary. 

As seen in Figure 1.3-1, communication is central to and permeates all aspects of the adaptive 

management process. Communication with Indigenous Communities and interested parties 

provides the opportunity for two-way communication, feedback, and support. 

Further to the above, if an environmental monitoring and follow-up program identifies predicted 

effects are greater than anticipated, Denison will evaluate whether these effects could result in 
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changes to the conclusions in this EIS. If changes are confirmed, then Denison will evaluate the 

need for revised mitigation actions and management practices to manage effects. As highlighted 

above, Denison’s interpretation of monitoring data would include reference to environmental 

performance criteria. An exceedance of environmental performance criteria would trigger Denison 

to respond to further investigate the potential issue. Based on this investigation, where need for 

revised mitigations is identified these measures would be developed and implemented. It is 

expected that the adaptive management process would be informed by input sought from 

Indigenous people, stakeholders, and regulatory agencies. 

 

Figure 1.3-1:  Adaptive Management Framework 

 

1.4 Commitment to Proactive Consultation and Engagement 

Denison is committed to proactively seek, engage, and support meaningful discussion with the 

interested parties and Indigenous Peoples on issues and opportunities related to the Project, 

including the EA monitoring and follow-up programs. 

Accordingly, Denison would establish a specific protocol regarding consultation and engagement 

related to monitoring and follow-up programs. The protocol would establish a process by which 

information would be sought/shared during all phases of monitoring and follow-up program 
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implementation (design, execution, assessment, interpretation) and it would be expected that 

information collected through such activities would feed directly into the adaptive management 

process described above.  

Denison would continually evaluate its consultation and engagement related to monitoring and 

follow-up programs, internally and with its external Project partners to provide a culture of 

continual improvement. 

1.5 Summary of Monitoring and Follow-up Programs 

As indicated, conceptual monitoring and follow-up programs (or program elements) to be 

undertaken by Denison in relation to each of the discipline-specific assessments have been 

presented in Section 6 through Section 13 of the EIS, as appropriate. This information is 

consolidated in this EIS section (Section 16 Assessment Summary and Conclusions) for ease of 

reference. 

Conceptual monitoring and follow-up programs are summarized by Valued Component (VC) in 

Table 1.5-1, highlighting the following:  

 the applicable section of the EIS;  

 the residual effect that has been identified that is associated with the program element and the 

project phase in which the effect is predicted; 

 the objective of the program element; 

 the monitoring program and framework; and 

 the expected duration of the program element. 

Additional program information regarding the program element’s relationship to the Project’s EMS 

programs and plans is also provided.
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Table 1.5-1:  Wheeler River Monitoring and Follow-up Program Summary 

Valued 

Component 
EIS Reference Project Phase and Residual Effect Monitoring Project Objective(s) Conceptual Monitoring Program Framework and Components Duration of Program Additional Information 

Air Quality Section 6 

Atmospheric 

and Acoustic 

Environment, 

Section 6.1 Air 

Quality 

Construction, Operation, and 

Decommissioning phases: 

Exceedances of 24-hour total 

suspended particulate (TSP) 

criterion. 

To confirm the residual effects of the 

Project on Air Quality and demonstrate 

compliance with provincial ambient air 

quality standards. 

An air quality monitoring will be an extension of the ongoing baseline monitoring program for the 

Project and will include TSP, dustfall, uranium, select metals and radionuclides in TSP and/or 

dustfall, passive NO2 and radon. 

All Project phases An adaptive Environmental Management System 

will be developed to include air quality 

management plan. The air quality management 

plan will contain monitoring requirements which 

will be finalized during permitting and licensing. 

The air quality management plan will incorporate 

monitoring requirements directed by provincial 

and federal regulators and by Indigenous groups 

and other Interested Parties as requested. Air 

quality monitoring will detail the air quality 

monitoring objectives, sampling design and 

methods. A dust management will be developed 

to outline operational procedures and controls 

used to control fugitive emissions of particulate 

matter from unpaved roads, open areas, and 

material stockpiles. Dust   monitoring will be 

designed to evaluate the effectiveness of these 

measures and will also include a community 

complaints and response procedure. 

Construction and Operation 

phases: Exceedances of 24-hour 

PM10 criterion. 

Construction, Operation, and 

Decommissioning phases: 

Exceedances of 1-hour NO2 

criterion. 

Operation phase: Exceedances off 

24-hour uranium criterion. 

Noise Section 6 

Atmospheric 

and Acoustic 

Environment, 

Section 6.2 

Noise 

Construction phase: Daytime 

increase in noise over baseline.  

To confirm that the Project is 

compliant with the federal and 

provincial guidelines that have been 

adopted for this assessment.  

Noise monitoring will be similar in nature to baseline monitoring that was completed in support of 

this assessment and will be finalized during permitting and licensing. Sound levels will be monitored 

on a continuous basis using a calibrated Class 1 sound level meter and data logger.  

All Project phases The Environmental Management System will 

incorporate plans and monitoring for noise and 

will be directed by provincial and federal 

regulators and any received input from 

Indigenous groups and other Interested Parties as 

requested.  

Geology Section 7 

Geology and 

Groundwater 

Operation phase: Maximum 

subsidence at ground surface 

predicted to be between 5 to 7.5 

cm and corrected with mitigative 

measures 

As part of the mining operations, 

detailed monitoring activities will be 

completed to assess the performance 

of various components of the Project 

associated with engineering mining 

designs, subsidence and performance, 

and infrastructure designs to protect 

the Geology VC.  

Pre- and post-elevation measurements will be taken at the well collars to account for any vertical 

movement between construction and decommissioning; however, it is anticipated that changes 

may not be measurable as they are within the bounds of error of other surface activities.  

All Project phases Contingency plans, including measures for 

adaptive management, and emergency 

preparedness plans will be designed to safeguard 

the local environment. 

Groundwater  Section 7 

Geology and 

Groundwater 

No residual effects (with the 

implementation of mitigation 

measures) have been identified. 

The Project has the potential to either 

directly, through the ISR process, or 

indirectly influence groundwater 

quality and/or quantity near the 

Project Area. Groundwater conditions 

will be monitored extensively prior to, 

during, and post Operation. A 

Groundwater Protection and 

Groundwater Monitoring Plan (GWMP) 

will provide a detailed groundwater 

monitoring plan for the Project. The 

GWMP is informed by the 

understanding of existing groundwater 

conditions at the Project Area, the 

reactive transport modelling of 

groundwater constituents of potential 

concern (COPC) associated with the 

restored mining zone, and the 

commitments made within the Geology 

The groundwater well monitoring network and sampling plan will be flexible and adapted at each 

stage to identify any changes in groundwater quality and quantity associated with mining activities 

in a timely fashion. The spatial pattern of monitoring wells (i.e., well locations and density) and the 

sampling schedule will reflect the spatial and temporal distribution of COPC, guided by anticipated 

operational conditions and by the range of constituent behaviours identified in the site-specific 

COPC fate and transport modelling. The monitoring system will be designed at each phase of the 

Project to provide adequate coverage of all hydrostratigraphic units.  

The chemical and physical constituents to be monitored in groundwater were established in the 

Hydrogeological Baseline Report, and from review of the Project Description for surface facilities. 

They include:  

 pH; 

 oxidation-reduction potential (ORP); 

 electrical conductivity (EC); 

 sulfate; 

 other major ions (total alkalinity, bicarbonate, carbonate, chloride, sodium, magnesium, 

potassium, calcium); 

All Project phases A Groundwater Protection and Groundwater 

Monitoring Program will be developed as part of 

the Environmental Management System and is a 

mandatory components of the CSA N288.7-15 

standard Groundwater protection programs at 

Class I nuclear facilities and uranium mines and 

mills. The GWMP is a ‘living document’ that will 

be adapted and updated as required to achieve 

the level of environmental protection committed 

to in the EIS, over the life of the Project. 
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Valued 

Component 
EIS Reference Project Phase and Residual Effect Monitoring Project Objective(s) Conceptual Monitoring Program Framework and Components Duration of Program Additional Information 

and Groundwater section of this 

report.  

The requirements of the GWMP are to 

be able to demonstrate, at each phase 

of the Project, that: 

 excursions are not occurring and, 

if excursions do occur, to provide 

early warning/a timely signal of 

when and where there are 

occurring, such that appropriate 

further evaluation and actions 

can be undertaken;  

 commitments made in the EA 

have been achieved; and 

 protection of groundwater end 

use/receiving environment. 

 uranium, iron, aluminum, and heavy metals/trace elements; 

 nitrogen species (ammonium, nitrate, nitrite); 

 radionuclides (226Ra, 230Th, 210Pb and 210Po); and 

 temperature. 

There are additional constituents of potential concern, including volatile organic compounds, that 

will be monitored in association with a small number of surface facilities. 

Not all the above parameters will be measured in groundwater at all sampling locations, or during 

each sampling event. Higher priority has been given to some parameters that are key indicators of 

site activity-related changes in water quality. The list of parameters being analyzed at any given 

location and time will be rationalized in the GWMP for each Project phase, and for each Project 

area (i.e., surface facilities versus ISR mining horizon versus freeze wall perimeter, etc.). 

Surface Water 

Quantity 

Section 8 

Aquatic 

Environment, 

Section 8.1 

Surface Water 

Quantity 

Following mitigation and through 

water management of the site, no 

residual adverse effects on Surface 

Water Quantity are predicted to 

occur.  

As no significant residual effects were 

identified and uncertainty was low with 

respect to the assessment of Project 

effects on Surface Water Quantity, a 

follow-up program is not required. 

However, it is suggested that continued 

hydrologic monitoring is important to 

provide Project phase information to 

monitor predictions and support 

effluent discharge permitting and 

approvals (i.e., meet approvals for 

continued surface water quality levels).  

The long-term hydrological monitoring study at the Project site has been in place since 2011. The 

program should remain consistent to allow for the continued establishment of long-term 

streamflow trends at the site through relationships to long-term operating hydrometric gauging 

stations in the same watershed. Monitoring should continue to include the following: 

 streamflow monitoring; 

 lake level monitoring; and 

 installation of stage dataloggers. 

Monitoring stations should continue to survey at locations throughout the two main watersheds 

reporting to Russell Lake, identified as Watersheds A and B. Hydrometric monitoring at streamflow 

stations should include measurement of stream discharge and water level survey and maintenance 

of in-stream dataloggers.  

All Project phases An Environmental Management System will be 

developed to include surface water monitoring 

and effluent monitoring plans. 

Surface Water 

Quality  

Section 8 

Aquatic 

Environment, 

Section 8.2 

Surface Water 

Quality 

Following mitigation, and through 

water management of the Project 

site, no residual adverse effects on 

Surface Water Quality are 

predicted to occur. 

Monitoring and follow-up are proposed 

for the Surface Water Quality VC to 

verify the accuracy of the predicted 

effects and the effectiveness of the 

proposed mitigation measures. The 

surface water quality monitoring 

program should be considered in 

conjunction with the surface water 

quantity (hydrology) monitoring 

program. 

The surface water quality monitoring and follow-up program will have the following objectives: 

 collecting and recording surface water quality to confirm that source and receiving water 

quality predictions are consistent with those presented in the EIS; and 

 monitoring to confirm the effluent and receiving water quality meet applicable regulation 

criteria. 

The monitoring and follow-up program will include measurement of water quality parameters to 

meet regulatory criteria (i.e., provincial discharge permits, Metal and Diamond Mining Effluent 

Regulation [MDMER, Government of Canada 2022] and CSA N288.4). At a minimum, this will 

include collection of non-radiological parameters (e.g., metals, nutrients, hardness, temperature, 

pH, total dissolved solids (TDS), total suspended solids [TSS], and sulphate) and radiological 

parameters. 

Monitoring will occur within the collection ponds, specifically the Effluent Monitoring and Release 

Ponds and the receiving water (Whitefish Lake). Water quality monitoring in the natural 

environment will occur at the point of discharge (near-field) at LA-5 (Whitefish Lake South), at an 

upstream reference location (Whitefish Lake North [LA-6]) and at downstream locations (far-field 

locations). The far-field monitoring locations will be located in Whitefish Lake South (LA-5) prior to 

its discharge to McGowan Lake (LA-1). 

Constituent concentrations will be compared to the values used in the EIS and to applicable 

regulatory criteria or objectives. 

All Project phases An Environmental Management System will be 

developed to include surface water monitoring 

and effluent monitoring plans. 
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Valued 

Component 
EIS Reference Project Phase and Residual Effect Monitoring Project Objective(s) Conceptual Monitoring Program Framework and Components Duration of Program Additional Information 

Fish and Fish 

Habitat 

Section 8 

Aquatic 

Environment, 

Section 8.3 Fish 

and Fish Habitat 

Construction, Operation, and 

Decommissioning phases: Decrease 

in surface water quality. 

Construction, Operation, and 

Decommissioning phases: 

Reduction of fish habitat. 

Construction, Operation, and 

Decommissioning phases: 

Reduction in surface water quantity 

(flow and level). 

Monitoring and follow-up are proposed 

for the Fish and Fish Habitat VC to 

verify the accuracy of the predicted 

effects and the effectiveness of the 

proposed mitigation measures. The fish 

and fish habitat monitoring program 

should be considered in conjunction 

with the surface water quantity 

(hydrology), surface water quality, 

sediment quality and benthic 

invertebrates and fish health 

monitoring programs as it is specifically 

tied to these monitoring programs 

from the perspective of pathways of 

effects. Specifically, monitoring of 

water quality in the effluent monitoring 

ponds and other catchment ponds 

prior to discharge to the environment 

will be important to provide context to 

further evaluate Project-related effects 

on Fish and Fish Habitat in the 

receiving water environment (i.e., 

Whitefish Lake). 

The fish and fish habitat monitoring and follow-up program will include the following: 

 collecting and recording surface water quality data to confirm that source and receiving 

water quality predictions for mobilization of solids are consistent with those presented in the 

EIS; 

 monitoring to confirm that effluent and receiving water quality meet applicable regulation 

criteria; 

 monitoring changes in fish communities/populations within the Project Local Study Area 

(LSA); and 

 monitoring changes in physical fish habitat within the receiving environment of LA-5. 

Fish and fish habitat monitoring will include collection of metrics associated with species presence, 

abundance, and life history parameters (e.g., survival, condition, growth) to meet applicable agency 

guidance (i.e., MDMER and CSA N288.4). 

Changes in fish 

communities/ 

populations will be 

assessed through 

comparison of 

Construction, 

Operation, and 

Decommissioning 

results to pre-

development.  

The Environmental Management System will 

include fish and fish habitat monitoring 

requirements that will occur in tandem with 

water quality, sediment quality, benthic 

invertebrate, and fish health sampling. Sampling 

locations will be co-located to facilitate 

comparison to water quantity, water quality, and 

sediment quality characteristics. 

Specific monitoring and follow-up plans for the 

Fish and Fish Habitat VC will be prepared to 

refine and finalize the approach and specific 

metrics following consultation with Indigenous 

groups, other stakeholders, and relevant federal 

and provincial agencies with interest in the 

development and implementation of this VC-

specific program. 

Follow and monitoring would be implemented 

through surface water monitoring and effluent 

monitoring plans. 

Sediment 

Quality and 

Benthic 

Invertebrates 

Section 8 

Aquatic 

Environment, 

Section 8.4 

Sediment 

Quality and 

Benthic 

Invertebrates 

Construction, Operation, and 

Decommissioning phases: change 

in sediment quantity and physical 

quality (particle size). 

Construction, Operation, and 

Decommissioning phases: change 

in sediment quality (chemical). 

Construction, Operation, and 

Decommissioning phases: change 

in aquatic habitat (area). 

Construction, Operation, and 

Decommissioning phases: change 

in water level or flow. 

Monitoring and follow-up are proposed 

for the Sediment Quality and Benthic 

Invertebrates VCs to verify the 

accuracy of the predicted effects and 

effectiveness of proposed mitigation 

measures.   

The sediment quality and benthic invertebrate monitoring program should be considered in 

conjunction with the surface water quantity (hydrology) (Section 8.1) and surface water quality 

(Section 8.2) monitoring programs as sediment quality and benthic invertebrate are specifically tied 

to surface water quantity and quality from the perspective of pathways of effects. Specifically, 

monitoring of TSS in the effluent monitoring ponds and other catchment ponds prior to discharge 

to the environment will be important to provide context to further evaluate Project-related effects 

on sediment and benthic invertebrate communities in the receiving water environment (i.e., 

Whitefish Lake). The sediment quality and benthic invertebrate monitoring and follow-up program 

will have the following objectives: 

 collecting and recording surface water quality to confirm that source and receiving water 

quality predictions for mobilization of solids are consistent with those presented in the EIS; 

 monitoring to confirm that effluent and receiver sediment quality meet applicable regulation 

criteria; and 

 monitoring benthic invertebrate community structure and abundance in the near-field 

discharge area to assess any changes that may be attributable to the Project. 

The monitoring and follow-up program will include measurement of sediment quality parameters 

to meet regulatory criteria (i.e., provincial discharge permits, MDMER [Government of Canada 

2022] and CSA N288.4). At a minimum, this will include collection of non-radiological parameters 

(e.g., metals, nutrients, pH, and sulphate), radiological parameters, and physical characteristics 

(grain size). 

Benthic invertebrate community monitoring will include the collection of samples following 

regulatory guidance (Government of Canada 2022) on proper collection and analysis to detect 

change in biota assemblages. This will include reasonable replication over a geographic area.  

Metrics assessed will be associated with benthic invertebrate community diversity, evenness, 

density, taxa richness, and similarity indices. 

Sediment and benthic invertebrate monitoring will occur in tandem and sampling locations will be 

co-located to facilitate comparison of benthic invertebrate community metrics with sediment 

quality characteristics.  

All Project phases An Environmental Management System will 

include programs to be implemented to monitor 

the aquatic environment through liquid effluent 

monitoring and surface water monitoring plans. 
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Valued 

Component 
EIS Reference Project Phase and Residual Effect Monitoring Project Objective(s) Conceptual Monitoring Program Framework and Components Duration of Program Additional Information 

Sediment and benthic invertebrate monitoring in the natural environment will occur at the point of 

discharge in Whitefish Lake South (near-field), at an upstream reference location (Whitefish Lake 

North), and at downstream locations (far-field). The far-field monitoring locations will be located in 

Whitefish Lake South prior to its discharge to McGowan Lake. 

Constituent concentrations will be compared to the values used in the EIS and to applicable 

regulatory criteria or objectives. 

Fish Health Section 8 

Aquatic 

Environment, 

Section 8.5 Fish 

Health 

Construction, Operation, and 

Decommissioning phases: change 

in water quality. 

Construction, Operation, and 

Decommissioning phases: change 

in sediment quality. 

Construction, Operation, and 

Decommissioning phases: change 

in fish tissue concentration. 

Monitoring and follow-up are proposed 

for the Fish Health VC to verify the 

accuracy of the predicted effects and 

the effectiveness of the proposed 

mitigation measures. 

The fish health monitoring program should be considered in conjunction with the surface water 

quality monitoring (Section 8.2), fish and fish habitat monitoring (Section 8.3), and sediment and 

benthic invertebrate monitoring (Section 8.4) programs as it is specifically tied to these monitoring 

programs from the perspective of pathways of effects. Specifically, monitoring of water quality in 

the effluent monitoring ponds and other catchment ponds prior to discharge to the environment 

will be important to provide context to further evaluate Project-related effects on Fish Health in the 

receiving water environment (i.e., LA-5 – Whitefish Lake South). 

The fish health monitoring and follow-up program will have the following objectives: 

 collecting and recording surface water quality to confirm that source and receiving water 

quality predictions for mobilization of solids are consistent with those presented in the EIS; 

 monitoring to confirm that effluent and receiving water quality meet applicable regulation 

criteria; and 

 monitoring changes in fish tissue concentrations of COPC that may be attributable to the 

Project. 

The monitoring and follow-up program will include measurements of fish health to meet regulatory 

criteria (i.e., provincial tissue residue guidelines for the protection of piscivorous wildlife, MDMER 

[Government of Canada 2022] and CSA N288.4). At a minimum, this will include collection of 

representative fish species from multiple trophic levels and size classes to investigate the 

bioaccumulation potential of non-radiological (e.g., molybdenum, selenium, mercury, and other 

metals) and radiological parameters. Fish will also be assessed for their general health condition 

through assessment of condition and growth metrics consistent with those described in current or 

updated Metal and Diamond Mining Effluent Regulations (MDMER) Environmental Effects 

Monitoring (EEM) technical guidance (e.g., Environment Canada 2012). 

Fish health monitoring will occur in tandem with surface water quantity (hydrology), surface water 

quality, sediment quality and benthic invertebrates and fish health monitoring programs. Sampling 

locations will be co-located to facilitate comparison to water quality and sediment quality 

characteristics.  

Sediment and benthic invertebrate monitoring in the natural environment will occur at an 

upstream reference location (i.e., LA-6 – Whitefish Lake North), at a downstream near-field location 

close to the point of discharge (i.e., LA-5 – Whitefish Lake South), and at downstream far-field 

locations (i.e., in LA-5 – Whitefish Lake South prior to its discharge to LA-1 – McGowan Lake). 

Fish tissue concentrations will be compared to the values used in the EIS and to applicable 

regulatory criteria or objectives (i.e., provincial tissue residue guidelines for the protection of 

piscivorous wildlife, MDMER [Government of Canada 2022]). The assessment will also include 

comparison of fish tissue COPC concentrations between a pre-mining period (i.e., before) and the 

Construction, Operation, and Decommissioning period (i.e., after). It is recognized that additional 

collection of pre-mining fish tissue concentrations in Whitefish Lake and a reference area are 

needed. 

All Project phases An Environmental Management System will 

include programs to be implemented to monitor 

the aquatic environment through liquid effluent 

monitoring and surface water monitoring plans. 

Terrain Section 9 

Terrestrial 

Environment, 

Section 9.1 

Terrain, Soil, 

and Organic 

Matter/Peat 

Construction phase: Effects are 

predicted to result in a change in 

terrain morphology and terrain 

stability from baseline conditions.  

Operation and Decommissioning 

phases: Change in terrain 

morphology anticipated to be 

Verify that the Project is constructed to 

design specifications (i.e., in a manner 

that meets geotechnical requirements) 

and that mitigation measures are both 

appropriate and effective in relation to 

the level of geotechnical risk.  

Construction and geotechnical monitoring will be implemented in accordance with other mitigation 

and monitoring plans under the Environmental Management System such as, surface erosion and 

sediment controls, soil and vegetation monitoring, and   decommissioning plans. Construction 

monitoring procedures will clearly define and delineate indicators and descriptors to identify 

potential deficiencies (e.g., types of slope failures and leading causes), triggers and corrective 

actions.  

The timing/frequency 

of monitoring and 

reporting 

requirements will be 

determined in 

consultation with 

qualified personnel 

responsible for 

Adaptive management processes will be applied 

to update and refine the Environmental 

Management System components (e.g., 

incorporating additional maintenance, 

monitoring, and/or best management practices 

[BMPs]) to reduce effects during the lifetime of 

the Project. 
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within the natural range of 

variability. No anticipated change 

in terrain stability. 

construction and 

geotechnical 

oversight (e.g., 

Professional 

Engineer).  

Soil Section 9 

Terrestrial 

Environment, 

Section 9.1 

Terrain, Soil, 

and Organic 

Matter/Peat 

Change in soil quantity (volume) 

and soil quality (textural 

properties) within or at the limits of 

the natural range of variability. 

Verify that mitigation measures are 

both appropriate and effective and 

provide a procedure to adapt 

mitigation measures if/where 

necessary.  

Period monitoring of soil stockpiles will be conducted to evaluate the stability of salvaged soil, e.g., 

in relation to potential erosion and/or degradation. Soil inventory data, including volume and 

location, will be recorded by construction supervisors at the time of soil stockpiling. 

Soil quality monitoring—comprising scheduled collection of soil from permanent sampling locations 

for analysis of COPC—will be conducted. This will provide a mechanism to evaluate potential 

effects of dust on soil quality, and other interrelated VC. Soil quality monitoring procedures will 

clearly define and delineate indicators and descriptors to identify potential deficiencies (e.g., COPC 

exceedances), triggers and corrective actions. These procedures will identify the key personnel 

(e.g., managers, superintendents, and technical leads) responsible for document review, approval, 

and implementation).  

If/where mitigation measures are not deemed to be successful, adaptive management processes 

will be employed to revise the environmental management plans (e.g., incorporating additional 

maintenance, monitoring, and/or BMPs) to reduce effects during the lifetime of the Project. 

Periodic monitoring 

of soil stockpiles will 

be conducted 

(as/when necessary) 

during Operation.  

Soil quality 

monitoring will be 

conducted during 

Operation. Soil 

quality monitoring 

data will be compiled 

and reported 

annually/periodically.  

Monitoring of soil salvage activities will be 

implemented in accordance with other mitigation 

and monitoring plans, under the Environmental 

Management System including the erosion and 

sediment controls, soil and vegetation 

monitoring, and decommissioning plans.  

Organic 

Matter/Peat 

Section 9 

Terrestrial 

Environment, 

Section 9.1 

Terrain, Soil, 

and Organic 

Matter/Peat 

Change in the quantity of organic 

matter/peat within or at the limits 

of the natural range of variability.  

Verify that mitigation measures are 

both appropriate and effective and 

provide a procedure to adapt 

mitigation measures if/where 

necessary. 

Period monitoring of soil stockpiles will be conducted to evaluate the stability of salvaged soil (e.g., 

in relation to potential erosion and/or degradation). Soil inventory data, including volume and 

location, will be recorded by construction supervisors at the time of soil stockpiling.  

If/where mitigation measures are not deemed to be successful, adaptive management processes 

will be employed to revise the environmental management plans (e.g., incorporating additional 

maintenance, monitoring, and/or BMPs) to reduce effects during the lifetime of the Project. 

Periodic monitoring 

of soil stockpiles will 

be conducted 

(as/when necessary) 

during Operation. 

Monitoring of soil salvage activities will be 

implemented in accordance with other mitigation 

and monitoring plans, under the Environmental 

Management System including the surface 

erosion and sediment controls, soil and 

vegetation monitoring, and decommissioning 

plans. 

Vegetation and 

Ecosystems 

Section 9 

Terrestrial 

Environment, 

Section 9.2 

Vegetation and 

Ecosystems 

All Project phases: Change in areal 

extent of habitat types. 

All Project phases: Change in 

concentration of constituents of 

concern in plant tissue. 

Verify that mitigation measures are 

both appropriate and effective and 

provide a procedure to adapt 

mitigation measures if/where 

necessary. 

Targeted monitoring and inspection will be undertaken to verify that mitigation measures to 

reduce effects on Vegetation and Ecosystems have been appropriately applied, maintained, and 

removed, where necessary. Construction monitoring procedures will clearly define and delineate 

indicators and descriptors to identify potential deficiencies, triggers, and corrective actions. The 

procedures will identify the key personnel (e.g., Managers, Superintendents and Technical Leads) 

responsible for document review, approval, and implementation.   

Vegetation monitoring will be conducted periodically throughout all Project Phases to reduce the 

potential for effects on vegetation associated with routine vegetation clearing and maintenance 

within the Project Area and to avoid the introduction and spread of invasive plant species. 

Vegetation monitoring will verify compliance and evaluate the success of mitigation measures and 

management plans specific to Vegetation, including surface erosion and sediment controls, soil and 

vegetation monitoring, and decommissioning plans, and applicable approval conditions. These 

procedures will identify the key personnel (e.g., Managers, Superintendents and Technical Leads) 

responsible for document review, approval, and implementation.  

Vegetation and soil sampling and laboratory analyses for constituents of concern commenced in 

2017 and will be conducted periodically throughout all Project Phases to identify if plants within the 

Vegetation LSA are accumulating constituents of concern within their tissues. Monitoring for 

constituents of concern in vegetation will be completed in accordance with the methodologies 

outlined within the Environmental Management System  

Targeted monitoring 

and inspection will be 

undertaken during 

Construction.  

Where mitigation measures are not deemed to 

be successful, adaptive management techniques 

will be employed. Findings during monitoring, as 

well as revised BMPs, improved scientific 

methods, and regulatory changes will be 

incorporated into the environmental 

management plans to reduce effects during the 

lifetime of the Project.  

Listed Plant 

Species 

Section 9 

Terrestrial 

Environment, 

Section 9.2 

Vegetation and 

Ecosystems 

All Project phases: Change in the 

number of known listed plant 

occurrences. 

To verify EA predictions and identify 

mitigation measures to protect Listed 

Plant Species occurrences, as 

appropriate. 

Pre-construction listed plant surveys will be undertaken within the Project Area within ecosites that 

were not encountered during the 2017 surveys, as well as within selected areas of the Project Area 

with the potential to support listed plants (e.g., transitional habitats favoured by Alaskan 

clubmoss). Should occurrences of listed plant species be identified within the Project Area, site- and 

species-specific mitigation measures will be developed by a qualified vegetation ecologist in 

accordance with the programs developed under the Environmental Management System to avoid 

and/or minimize potential Project Effects.  

Listed plant surveys 

will be undertaken in 

the pre-construction 

phase.  

Findings during monitoring will be incorporated 

into the programs within the Environmental 

Management System to reduce effects during the 

lifetime of the Project.  
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Wetlands Section 9 

Terrestrial 

Environment, 

Section 9.2 

Vegetation 

All Project phases: Change in the 

areal extent of wetlands. 

Verify that mitigation measures are 

both appropriate and effective and 

provide a procedure to adapt 

mitigation measures if/where 

necessary. 

Targeted monitoring and inspection will be undertaken to verify that mitigation measures to 

reduce effects on Wetlands VCs have been appropriately applied, maintained, and removed, where 

necessary. Construction monitoring procedures will clearly define and delineate indicators and 

descriptors to identify potential deficiencies, triggers, and corrective actions. The procedures will 

identify the key personnel (e.g., Managers, Superintendents and Technical Leads) responsible for 

document review, approval, and implementation. 

Targeted monitoring 

and inspection will be 

undertaken during 

Construction.  

Where mitigation measures are not deemed to 

be successful, adaptive management techniques 

will be employed. Findings during monitoring, as 

well as revised BMPs, improved scientific 

methods, and regulatory changes will be 

incorporated into the programs within the 

Environmental Management System to reduce 

effects during the lifetime of the Project.  

Ungulates 

Furbearers 

Woodland 

Caribou 

Section 9 

Terrestrial 

Environment, 

Section 9.3 

Ungulates, 

Furbearers, and 

Woodland 

Caribou 

All Project phases: Alteration 

and/or loss of habitat. 

All Project phases: Change in 

mortality. 

Verify that Project design and 

mitigation measures have been 

appropriately applied and maintained. 

Following verification, the success of 

Project design and mitigation measures 

will be evaluated to assist in the 

determination of additional mitigation 

measure requirements.  

Pre-construction wildlife surveys conducted in accordance with the environmental programs and 

plans developed under the Environmental Management System prior to the commencement of any 

vegetation clearing or soil disturbance. 

Wildlife species routinely monitored (e.g., through the Project-wide implementation of the current 

wildlife card system) throughout the life of the Project in accordance with the wildlife monitoring 

plans (including implemented setback distances during sensitive time periods, if applicable). 

Progressive reclamation and revegetation of disturbed areas (i.e., transitioning into wildlife habitat) 

monitored in accordance with the Decomissioning Plan. 

Management plans, 

will be considered 

living documents, and 

updated when 

warranted to include 

input from 

consultations, 

monitoring results, 

regulatory or 

legislative changes, 

and any updated, 

improved, or revised 

BMPs and scientific 

methods.  

An adaptive management process will be 

employed, after applicable consultations and 

approvals, where implemented mitigation 

measures are found to be unsuccessful. 

Raptors 

Migratory 

Breeding Birds 

Bird Species at 

Risk 

Section 9 

Terrestrial 

Environment, 

Section 9.4 

Raptors, 

Migratory 

Breeding Birds, 

and Bird Species 

at Risk 

All Project phases: Alteration 

and/or loss of habitat. 

All Project phases: Change in 

mortality. 

Verify that Project design and 

mitigation measures have been 

appropriately applied and maintained. 

Following verification, the success of 

Project design and mitigation measures 

will be evaluated to assist in the 

determination of additional mitigation 

measure requirements. 

Pre-construction nest surveys conducted in accordance with the programs developed under the 

Environmental Management System   prior to the commencement of any vegetation clearing or soil 

disturbance. 

Avian species routinely monitored throughout the life of the Project in accordance with the Wildlife 

Management Plan (including implemented setback distances during sensitive time periods, if 

applicable). 

Progressive reclamation and revegetation of disturbed areas (i.e., transitioning into avian habitat) 

monitored in accordance with the Reclamation Plan.  

Management plans, 

will be considered 

living documents, and 

updated when 

warranted to include 

input from 

consultations, 

monitoring results, 

regulatory or 

legislative changes, 

and any updated, 

improved, or revised 

BMPs and scientific 

methods. 

An adaptive management process will be 

employed, after applicable consultations and 

approvals, where implemented mitigation 

measures are found to be unsuccessful. 

Human Health Section 10 

Human Health, 

Section 10.1 

Human Health 

Potential residual effect identified 

due to exposure of the 

Fisher/Trapper to selenium during 

Operation. 

Monitoring with the objective to collect 

environmental data to verify 

Environmental Risk Assessment (ERA) 

model predictions, and to provide data 

to improve model predictions as the 

Project begins. 

The environmental monitoring program to support the ERA should be designed in conjunction with 

monitoring to support the water quality, sediment quality, fish health VCs.  

The Environmental Monitoring Program (EMP) would follow the requirements and guidance in CSA 

N288.4-19, Environmental monitoring programs at nuclear facilities and uranium mines and mills 

and include collection of surface water, sediment, and soil samples as well as fish tissue samples, 

benthic invertebrate tissue samples, and country foods such as blueberries. Monitoring locations 

should be focused on potential exposure locations including Whitefish Lake, McGowan Lake, and 

Russell Lake, as well as suitable reference locations. Constituents of potential concern for analysis 

would include those identified as COPC in the ERA, including metals and uranium-238 series 

radionuclides, and chloride and sulphate in lake waters. Monitoring could extend to include other 

COPC for other purposes, such as meeting regulatory requirements for monitoring, or addressing 

COPC of public interest based on experience at other uranium mines and process plants. 

All Project phases; 

however, the 

program design will 

evolve as more data 

are collected.  

The EMP supports the Environmental 

Management System and feeds into ERA updates 
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Worker Health 

and Safety 

Section 10 

Human Health, 

Section 10.2 

Worker Health 

and Safety 

There were no residual effects 

identified.   

Monitoring of radiation exposure to 

workers throughout all phases of the 

Project is a key component of the 

Radiation Protection Plan (RPP).  

Licensees are required to use a dosimetry service that is licensed by the Canadian Nuclear Safety 

Commission (to measure and monitor the doses of radiation received by and committed to Nuclear 

Energy Workers (NEWs) who have a reasonable probability of receiving one or both of: 

 an effective dose greater than 5 mSv in a one-year dosimetry period; and 

 an equivalent dose to the skin, or to the skin of the hands and feet, that is greater than 50 

mSv in a one-year dosimetry period. 

All NEWs are required to wear personal dosimeters, measured at regular intervals (three months). 

Dosimetry monitoring will document worker exposures to radiation and will demonstrate 

compliance with dose limits. Personal dosimeters are measuring external gamma exposure; 

however, personal alpha dosimetry may be implemented in areas where exposure to uranium and 

decay products is increased (ISR plant). A bioassay program may be implemented to monitor 

internal exposure of workers that will have a higher exposure to uranium and its progeny. 

In addition to personal dose monitoring, area monitoring for gamma radiation, radon and/or 

radioactive dust in air will be performed in work areas where higher exposures are expected. This 

will provide information for estimating doses in these areas to facilitate safe work planning. Action 

levels and administrative levels for exposure will be defined, and monitoring data will be compared 

to these levels, to make sure that corrective action can be taken as needed to maintain worker 

doses ALARA. 

All Project phases Monitoring will be implemented as part of the 

Radiation Protection Plan. 

Indigenous 

Land and 

Resource Use 

Section 11    

Land and 

Resource Use, 

Section 11.1 

Indigenous Land 

and Resource 

Use 

  Monitoring and follow-up in relation to the key indicators associated with Indigenous Land and 

Resource Use, such as aquatics, terrain, and wildlife, are addressed in those portions of the report, 

respectively (see Sections 8 and 9). 

Denison is committed to ensuring that the monitoring and follow-up activities from these other 

respective disciplines informs a part of programs designed to share information in a transparent 

manner with the Indigenous Communities of Interest with whom Denison is regularly engaging 

about the Project. Such an information-sharing program would consider the involvement of the 

Regulators to make sure the information available addresses the issues identified as concerns.  

As part of agreement negotiating processes, specific monitoring measures and approaches may be 

negotiated between Denison and the parties pertaining to the parameters of Indigenous Land and 

Resource Use.  

  

Other Land and 

Resource Use 

Section 11    

Land and 

Resource Use, 

Section 11.2 

Other Land and 

Resource Use 

   

Monitoring and follow-up in relation to the key indicators associated with Other Land and Resource 

Use, such as aquatics, terrain, and wildlife, are addressed in those portions of the report, 

respectively (see Sections 8 and 9). 

Denison is committed to ensuring that the monitoring and follow-up activities from these other 

respective disciplines informs a part of programs designed to share information in a transparent 

manner with the General Public, and specifically those Communities of Interest and Nearby Land 

Users with whom Denison is regularly engaging about the Project. Such an information-sharing 

program would consider the involvement of the Regulators to make sure the information available 

addresses the issues identified as concerns.  

  

Heritage 

Resources 

Section 11    

Land and 

Resource Use, 

Section 11.3 

Heritage 

Resources 

  During Project activities, all personnel working on site will be made of the Heritage Resources 

Management Plan (HRMP) and the possibility of affecting unknown Heritage Resources. Should 

new Heritage Resources be identified, the HRMP will be followed and additional archaeological 

assessment and/or monitoring of ground disturbance activities may be required. Any changes to 

the Project (i.e., expansion of the Project Area or the addition of additional infrastructure) that 

might affect Heritage Resources must be submitted to the Heritage Conservation Branch for their 

review, and additional Heritage Resource Impact Assessments may be required. 
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Cultural 

Expression 

Section 12 

Quality of Life, 

Section 12.1 

Cultural 

Expression 

  Monitoring and follow-up in relation to the key indicators associated with Cultural Expression, such 

as aquatics, terrain, and wildlife, are addressed in those portions of the report, respectively (see 

Sections 8 and 9). 

Additionally monitoring will occur in relation to the elements of the Traditional Diet through 

Denison’s EMP, such as that which is designed to address and consider Human Health (see Section 

10).  

  

Community 

Well-being 

Section 12 

Quality of Life, 

Section 12.2 

Community 

Well-being 

  No specific monitoring is anticipated for Community Well-Being. Government departments and 

private-sector companies that provide community services will continue to monitor the ongoing 

demand.  

Through regular liaising with Indigenous and non-Indigenous Communities of Interest, Denison will 

generally understand any arising circumstances in relation to the Project, and will work with 

appropriate entities on the matter, where appropriate.  

  

Infrastructure 

and Services 

Section 12 

Quality of Life, 

Section 12.3 

Infrastructure 

and Services 

  No monitoring is anticipated for Community Infrastructure and Services. In terms of traffic, the 

Saskatchewan Ministry of Highways and Transportation is responsible for highway maintenance. 

Government departments and private-sector companies that provide community infrastructure 

and services will continue to monitor the ongoing demand for community health and emergency 

services. Through regular liaising with Indigenous and non-Indigenous Communities of Interest, 

Denison will generally understand any arising circumstances in relation to the Project, and will work 

with appropriate entities on the matter, where appropriate.  

  

Economy Section 13 

Economics 

All Project phases: Adverse effects 

related to the traditional economy. 

Monitoring and follow-up are required 

to confirm the residual and cumulative 

effects and any uncertainties 

Denison will work with the Province of Saskatchewan to develop the Project’s Surface Lease 

Agreement, which typically includes commitments related to an overall and Human Resource 

Development Agreement, along with annual human resources development plans. Annual 

reporting may include metrics such as total employment and employment of residents in the LSA 

and Regional Study Area (RSA), disaggregated employment by sex and Indigenous identity (self-

identified), total wages in dollars, northern procurement volumes in dollars and percentage of total 

procurement, any details on training partnerships and employee development, and community 

involvement such as scholarships, outreach, and information sharing with northern residents 

(Government of Saskatchewan 2018).  

All Project phases NA 
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