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December 10th, 2021 
 
Richard Dwyer  
Manger of Licencing 
Nunavut Water Board 
P.O. Box 119, Gjoa Haven 
Nunavut, X0B 1J0 
 
RE: Meliadine Mine 2020 Annual Report Agnico Eagle Mines Limited water licence 2AM-
MEL1631  
 
Dear Mr. Dwyer, 
 
Agnico Eagle Mines Limited thanks the Nunavut Water Board (NWB) for the opportunity to 
address follow-up comments received for Agnico Eagle Mines Limited’s Meliadine Gold Mine 
Project 2020 Annual Report.  
 
The following information and comments are intended to address comments outlined in the below 
referenced letters.  
 

210928 2AM-MEL1631 2020 Annual Report AEM Response ECCC Reply-iMLE 
211004 2AM-MEL1631 CIRNA Reply to AEM Response on 2020 Annual Report-IMLE 

 
 
Should you have any questions or require further information, please do not hesitate to contact 
us.  
 
With our best regards, 
 
 

 
Anne-Laurence Paquet 
anne-laurence.paquet@agnicoeagle.com     
RMMS & Compliance Technician 
                        

 
Sara Savoie        
sara.savoie@agnicoeagle.com   
819-759-3555 x 4608143    
RMMS & Compliance Coordinator 



 
 

2 
 

Crown-Indigenous Relations and Northern Affairs (CIRNA) 
 
 

CIRNA-01: Higher than Expected TDS in CP1 (Follow-up on 2019 report comment)  
 
Recommendation(s) 
 
Provide information with the 2021 Annual Report on the nature and make-up of “rest of site” (as 
per the SNC upper bound model report) areas/facilities that contributed so significantly to the TDS 
loadings to CP1.  
 
Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th 2021 (CIRNAC-1.8), the 
term “rest of site” is a grouping of the areas and facilities on site where runoff reports directly to 
CP1 and not the other containment ponds’ catchment areas (CP3, CP4, CP5, and CP6). The 
following facilities are included in the “rest of site” and contribute discrete TDS loadings to the 
CP1 watershed: natural ground with vegetation, disturbed ground, a portion of Waste Rock 
Facility 1 (WRSF1), a portion of the Tailings Storage Facility (TSF), the Landfill area, and the Ore 
Stockpile (OP2). Additionally, treated effluent produced by the Sewage Treatment Plant (STP), 
Landfarm Oil-Water treatment, and Reverse Osmosis Plant (RO) are also included in this list. 
 
CIRNAC Comment to AEM Response 

 
AEM has provided a list of what facilities comprise the “rest of site” area, specifically: all areas 
and facilities on site where runoff reports directly to CP1 including natural ground with vegetation, 
disturbed ground, a portion of Waste Rock Facility 1 (WRSF1), a portion of the Tailings Storage 
Facility (TSF), the Landfill area, and the Ore Stockpile (OP2) and additionally, treated effluent 
produced by the Sewage Treatment Plant (STP), Land farm Oil-Water treatment, and Reverse 
Osmosis Plant (RO).  
 
While this information provides slightly more description of the components that make up the “rest 
of site”, additional information is required by CIRNAC to understand potential sources of TDS 
loadings from these areas. For example, AEM states that the “rest of site” included,  
 

• “a portion of Waste Rock Storage Facility 1 (WRSF1)” - how large an area and a 
description of the condition of the pile? (Was it an active with fresh waste rock, was it 
compacted, etc., anything that would help in understanding how the runoff from this portion 
of the site might have contributed concentrations and loadings..)  
 

• “a portion of the Tailings Storage Facility pile” – as per WRSF1 above, no information is 
provided on how large an area, or the condition of the area that was draining to CP1.  

 

• “the ore stockpile” – no information is provided on the size or amount of ore in the ore 
stockpile.  
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Given the significant contribution of the “rest of site” to CP1 loadings, a more fulsome 
understanding of the components that make up the “rest of site” would help to assess how the 
unexpected elevated TDS situation arose. For example, was it related to the pre-start of milling 
operations (buildup of ore stockpile, etc.) and would not continue during operation or whether 
these sources could be expected to continue to contribute TDS loadings in future. Note that the 
SNC model shows significant reduction in future loadings from the “rest of site”. 
  
CIRNAC recommends that to obtain a better understanding of the contribution of the “rest of site” 
going forward, information on the concerns stated above should be provided and monitored. 
 
Agnico Eagle Follow-Up Response  
 
AEM recognizes that CIRNAC is seeking further clarification of the term “rest of site”, which was 
used in the report memorandum titled “Assessment of Water Balance and Water Quality Forecast 
around pond CP1 at Meliadine” provided during the NWB Water Licence amendment process. 
AEM would like to specify that this terminology was used during NWB Water Licence amendment 
process only and not the 2020 Annual Report. However, AEM clarifies that “rest of site” within the 
aforementioned memorandum refers simply to the CP1 catchment (i.e., runoff reporting directly 
to CP1 without being pumped from CP3, CP4, CP5 or CP6). AEM recognizes that the terminology 
generated confusion and that “CP1 catchment to CP1” would have been a more appropriate term. 
 
To address CIRNAC’s request for better understanding of TDS loading contributions, AEM will 
work towards a model reporting method within annual reports with a focus on improving clarity. 
Discussion will focus on behavior of TDS concentrations in surface Contact Water reporting to 
CP1 during the reported year, and, if any TDS concentration peaks are observed, identification of 
potential sources that might have contributed to higher loads of TDS. This will be adopted with 
the 2022 submission of the updated Water Balance and Water Quality model as per Schedule B 
and Part E Item 13 of the Amended Water Licence. 
 
With respect to the requested information regarding areas and conditions of facilities such as 
WRSF1 and OP2, this information is provided in the most up to date versions of the Mine Waste 
Management Plan and Ore Storage Management Plan. 
 
 
CIRNA-02: Higher than Predicted Acid Rock Drainage (ARD) Potential of Filtered Tailings 
(Follow-up on 2019 report comment).  
 
Recommendation(s) 
 
Provide the report on the laboratory findings regarding the determination of Neutralizing Potential 
Ratio (NPR), whenever it is completed.  
 
Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th 2021 (CIRNAC-1.7), the 
laboratory investigation confirmed that that SGS Lakefield was biasing results low for carbonate 
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and Agnico Eagle now have supporting information from the analytical laboratory. This report is 
available in Appendix. 
 
CIRNAC Comment to AEM Response 

 
In response, AEM provided an SGS letter dated 27 April 2021 which provided the results of a 
comparison of the Carbonate Analysis carried out by SGS Lakefield in 2020 (using a pyrolysis 
technique as referenced in ASTM E1915) compared to a Carbonate Analysis carried out by SGS 
Burnaby (using a coulometric titration (MEND-2009).The test noted that both laboratories reported 
equivalent total carbon values, but that the carbonate values reported by the Burnaby Laboratory 
was consistently higher than those reported by Lakefield. On the basis of these findings, SGS re-
analyzed all 2020 tailings samples to compare acid leaching values to the pyrolysis values and 
found the same results. 
 
Based on these finding SGS stated that using the ASTM pyrolysis method was not ideal for tailings 
samples and the coulometric techniques provided a more robust analytical method. Per the SGS 
letter the pyrolysis results in the Annual Report did contain a bias toward low the carbonate results 
for the site tailings samples analyzed. 
 
CIRNAC is satisfied with AEM’s response. 
 
Agnico Eagle Follow-Up Response 
 
Agnico Eagle thanks CIRNAC for their feedback and considers the issue is solved.  
 
 

CIRNA-03: Surface Disposition of Waste Rock  

 
Recommendation(s) 

 

• Provide additional discussion/information in the Annual Report with respect to the 
distribution by location and quantity of waste rock used for construction and placed in the 
waste rock storage facilities;  

• Provide information confirming that waste rock used for construction was Non-PAG;  

• Provide summary tables of annual and cumulative waste rock volumes in the Annual 
Report that use the same formats as Tables 3.3 and 4.3 of the Mine Waste Management 
Plan; and  

• Provide plans and sections illustrating the status of the WRSFs as at the end of 2020.  
 
Agnico Eagle Answer 
 
Agnico Eagle thanks CIRNAC for their comment.  
 
Agnico Eagle refers CIRNAC to the Mine Waste Management Plan (Version 7) for the quantities 
of waste rock per major location (including waste rock storage facilities) and summary tables of 
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annual and cumulative waste rock volumes and will improve referencing to the relevant sections 
of the Mine Waste Management Plan in future annual reports.  
 
With regards to the waste rock used for construction, Agnico Eagle wishes to clarify that relative 
to ARD potential, as stated in the 2020 Annual Report, findings are consistent with predictions 
that the majority of operational waste rock would be non-PAG and that ARD potential is low. The 
small number of samples with NPR less than 1 are considered as low risk given the excess 
neutralization in all other samples collected.  
 
As per the plans and sections illustrating the status of the WRSFs as of the end of 2020, Agnico 
Eagle will liaise directly with CIRNAC to clarify what type of information CIRNAC wishes to see 
on the plans and sections and ensures it provides the appropriate information.  
 
CIRNAC Comment to AEM Response 

 
Bullet 1 – AEM has stated that the information requested is provided in the Mine Waste 
Management Plan Version 7 and has committed to providing more details and referencing in the 
Annual Reports going forward. 
 
CIRNAC notes that the details are at times not provided, or not clear in the MWMP, given the 
commitment that AEM has provided CIRNAC is of the opinion that this response is sufficient to 
address the concern raised. 
Bullet 2 – AEM has stated that the findings of predictions for the waste rock derived as part of 
this mine development will be non-PAG with a low ARD potential. No reference to the report where 
these results were presented has been provided. AEM is reiterating a summary from the 
document that was used to report the analytical work done in this regard. 
 
CIRNAC would like AEM to provide results of the non-PAG with a low ARD potential. 
 
Bullets 3 & 4 – AEM has committed to liaise with CIRNAC on the format for the presentation of 
information with respect to the placement of material into the WRSFs. It is not clear if AEM plans 
to complete this work for the 2020 Annual Report or going forward with future Annual Reports. 
 
CIRNAC’s opinion is that this response only partially addresses the concern raised. It is not clear 
if AEM would like to discuss this with CIRNAC in the future. More clarity is required for these 
identified concerns. 
 
Agnico Eagle Follow-Up Response 
 
Relative to Bullet 1, Agnico Eagle takes note CIRNAC considers the answer provided by Agnico 
Eagle on September 10th to fully address the concern raised.   
 
Relative to Bullet 2, Agnico Eagle would refer CIRNAC to the 2020 Annual Geochemical Report, 
included as Appendix 11 of the 2020 Annual Report.  
 

Section 4 presents the results and discussion on ARD potential for the waste rock: 
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• from underground: “The classification of all Meliadine waste rock samples from 
underground since testing began in 2017 are provided in Figure 4 and a summary of 
ratios are provided in Table 1. As predicted by Golder (2014), the majority of 
operational waste rock (i.e. muck) samples collected to date are non-PAG. Samples 
from 2017, 2018 and 2019 have also been included for ease of comparison to historical 
results. 
There were a few samples with a NPR less than 1. These samples are considered a 
low risk given the excess neutralization in all other samples collected.” 

• from open pit (Tiriganiaq Pit 2): “Mining for Tiri 2 began in 2020 and the ARD results 
followed similar trends with the underground waste rock results with the exception that 
all ratios were greater than 2 indicating non-PAG.” 

• from SP4 Containment Pond: “The potential for SP4 to produce ARD was based on 
NPR ratios, but also a sulphur limit of 0.1%, meaning that any samples with 0.1% or 
less, sulphur would be non-PAG regardless of the NPR ratio. Based on the two criteria, 
there was no samples collected that were classified as PAG. However, there was one 
sample that would be classified as uncertain, which had an elevated sulphur content 
of 1.34%. This one sample does not appear to be consistent with all other samples 
collected to data and is not a material risk for water quality given the excess of 
carbonate in all other rocks tested in 2020.” 

 
Hence, 2020 geochemical findings are consistent with the Final Environmental Impact 
Statement (FEIS) (Golder 2014) predictions that the majority of operational waste rock would 
be non-PAG and that ARD potential is low (SD 6-3 Geochemical Characterization of Waste 
Rock, Ore, Tailings and Overburden, Meliadine Gold Project, Nunavut).  

 
Relative to Bullets 3 & 4, as per December 3rd, 2021 teleconference call with CIRNAC, Agnico 
Eagle will improve referencing to relevant sections of the Annual Geotechnical Report in future 
annual report.  
 
As per the Meliadine 2020 Annual Report, Agnico Eagle welcomes the opportunity to clarify that 
information relative to the status of the WRSF at the end of 2020, including plans and sections 
can be found in the following sections of the 2020 Annual Geotechnical Inspection Report 
(Appendix 06 of the Meliadine 2020 Annual Report):  
 

• Executive summary 

• Section 14.0  

• Appendix Q (provides plan views, sections, detailed designs, photographs and ground 
temperature profiles). 

 
 
CIRNA-04: Tailings Storage Facility (TSF) Capacity  
 
Recommendation(s) 
 

• Provide a discussion of 2020 placement that includes reference to how and where 
materials were placed along with “as built” plans or sections as at the end of 2020;  
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• Provide additional information in the Annual Report verifying placement was in accordance 
with the Mine Waste Management Plan; and  

• Provide plan(s) and section(s) illustrating the physical status of the TSF as at the end of 
2020.  

 
Agnico Eagle Answer 
 
Agnico Eagle thanks CIRNAC for their comment.  
 
As per answer to CIRNAC-03, Agnico Eagle refers CIRNAC to the Mine Waste Management Plan 
(Version 7) for material quantities per major location (including tailings storage facilities) and will 
improve referencing to the relevant sections of the Mine Waste Management Plan in future annual 
reports.  
 
Agnico Eagle will provide a statement in future annual report to indicate if placement was in 
accordance with the Mine Waste Management in future annual reports.  
 
As for the plans and sections illustrating the status of the TSF as of the end of 2020, Agnico Eagle 
will liaise directly with CIRNAC to clarify what type of information CIRNAC wishes to see on the 
plans and sections and ensures it provides the appropriate information. 
 
CIRNAC Comment to AEM Response 

 
Bullets 1 & 2 – AEM has stated the information requested is provided in the Mine Waste 
Management Plan Version 7 and has committed to providing more details and referencing in 
the annual reports going forward.  
 
CIRNAC notes that the details are at times not provided, or not clearly provided in the MWMP, 
CIRNAC is satisfied that this response is sufficient to address the concern raised.  
 
Bullet 3 – AEM has committed to liaise with CIRNAC on the format for the presentation of 
information with respect to the placement of material in to the TSF. It is not clear if AEM plans 
to complete this work for the 2020 Annual Report or going forward with future Annual Reports.  
 
CIRNAC’s opinion is that this response only partially addresses the concern raised. It is not 
clear if AEM would like to discuss this with CIRNAC in the future. More clarity is required for 
this identified concern. 
 
Agnico Eagle Follow-Up Response 
 
Relative to Bullets 1 and 2, Agnico Eagle takes note CIRNAC considers the answer provided by 
Agnico Eagle on September 10th addresses the concern raised.   
 
Relative to Bullet 3, as per December 3rd, 2021 teleconference call with CIRNAC, Agnico Eagle 
will improve referencing to relevant sections of the Annual Geotechnical Report in future annual 
report.  
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As per the Meliadine 2020 Annual Report, Agnico Eagle welcomes the opportunity to clarify that 
information relative to the physical status of the TSF at the end of 2020 can be found in the 
following sections of the 2020 Annual Geotechnical Inspection Report (Appendix 06 of the 
Meliadine 2020 Annual Report):  
 

• Executive summary  

• Section 6.0  

• Appendix I (provides plans, photographs and ground temperature profiles). 
 
 

CIRNA-05: Reporting on Milling Operations  
 
Recommendation(s) 

 

• Add a section to future annual reports describing mill operations at the Meliadine site (e.g., 
days of milling, tons of ore processed, tailings generated, water used, and related activities 
on cyanide management and consumption and tailings detoxification, etc.); and  

• Provide information regarding 2020 milling operations and activities at the Meliadine Mine 
for review by interested parties.  

 
Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th, 2021 (CIRNAC-1.5), 
Agnico Eagle wishes to clarify that mill operations do not fall under critical infrastructures. 
Licenced and regulatory mill related reporting requirements are addressed in the annual report 
and other sectoral reports submitted to regulators throughout the year. 
 
CIRNAC Comment to AEM Response 
 
AEM’s response makes it clear that AEM does not plan to provide the information requested in 
this comment within the context of the Annual Report but rather points out that this information is 
provided in other submissions provided to the regulator throughout the year. 
 
CIRNAC’s opinion is that AEM’s response does not address the concerns raised in the CIRNAC 
Annual Report review. CIRNAC reiterates the request that this information be summarized in the 
Annual Report. 

 
Agnico Eagle Follow-Up Response 
 
Agnico Eagle thanks CIRNAC for their comment and as per as per December 3rd, 2021 
teleconference call with CIRNAC, Agnico Eagle wishes to clarify that information requested by 
CIRNAC can be found in the 2020 Annual Report and in operational management plans:  
 

• Section 2.1.3 of the 2020 Annual Report provides information on mining activities and 
Agnico proposes to add information on days of milling in future reports 
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• Section 4.4. of the 2020 Annual Report provides information related to tailings  

• Section 3 of the 2020 Annual Report provides information related to water usage  

• The Mine Waste Management Plan provides information relative to tailings management  

• Information relative to cyanide management is in management plans referenced in answer 
to CIRNA-08. This information is being regrouped in a cyanide management plan which 
will be submitted in 2022. 

 
The structure of the Meliadine Annual Report was developed to facilitate assessment of 
compliance with applicable Water Licences and Project Certificate. Due to the large number of 
stakeholders involved in reviewing the Meliadine Annual Report – and the fact the required 
reporting requirements are already addressed – Agnico Eagle does not feel restructuring of the 
Annual Report is required at this time. 
 

 
CIRNA-06: Tracking Acid Rock Drainage (ARD) Classified Waste Rock Volumes  

 
Recommendation(s) 

 
In all future Annual Reports, track volumes of waste rock classified as PAG and uncertain ARD 
from the underground mine and open pits.  
Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th, 2021 (CIRNAC-1.1), 
Agnico Eagle is implementing changes regarding tracking volumes of waste rock classified as 
PAG and uncertain ARD potential and will report on these in the 2021 Annual Report. 
 
CIRNAC Comment to AEM Response 
 
As per earlier comments, AEM asserts that the information is contained in the Mine Waste 
Management Plan but has committed: 
 

• future Annual Reports will have: improved referencing to the MWMP; a statement if 
placement was in accordance with the MWMP; and  

• that AEM will liaise directly with CIRNAC with respect to the type of information CIRNAC 
wishes to see on the plans and sections to ensure appropriate information is provided.  

 
CIRNAC is of the opinion if all aspects are implemented, that the commitments provided address 
the recommendations. 

 
Agnico Eagle Follow-Up Response 
 
Agnico Eagle thanks CIRNAC for their comment and considers the issue is solved. 
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CIRNA-07: Geotechnical Concerns / Issues  
 
Recommendation(s) 

 

• Add a section to the Geotechnical Inspection Report that provides clear and concise 
information on the status of any permafrost degradation that may be occurring on site; and  

• Include reporting of piezometric and inclinometer measurements in the Annual Report.  

 
Agnico Eagle Answer 
 
Agnico Eagle thanks CIRNAC for their comment.  
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th, 2021 (CIRNAC-6.1), 
Agnico Eagle wishes to clarify both the Annual Geotechnical Inspection and related report are 
carried out according to Agnico Eagle's Water Licence and Project Certificate requirements.  
 
Agnico Eagle monitors and maps permafrost conditions through its thermal monitoring program, 
results of which are in the Annual Geotechnical Inspection Report. 
 
For consistency purposes and to facilitate yearly comparisons between the reports, Agnico Eagle 
does not believe CIRNAC's proposed change to the structure of the Annual Geotechnical Report 
is necessary at this time. 
 
Currently, there are no piezometers (due to permafrost conditions) or inclinometers used on site. 
Agnico Eagle is currently assessing the possibility of installing inclinometers or similar alternatives 
and should they be installed following this assessment, Agnico Eagle will include this information 
in future annual reports.  

 
CIRNAC Comment to AEM Response 
 
Bullet 1 – AEM states that the Annual Geotechnical Report provides the required information 
regarding monitoring and mapping of permafrost conditions. It was not clear from CIRNAC’s 
review of the Annual Geotechnical Report that there was a summary discussion regarding 
permafrost degradation nor comment on any locations where this may be of concern other than 
to say some was observed.  
 
CIRNAC’s opinion is that a summary of the Annual Geotechnical Report, that includes a section 
specific to CIRNAC’s requests with respect to permafrost degradation should be provided with 
specific references. 
 
Bullet 2 – AEM states that there are currently no operational inclinometers or piezometers on 
site. Once this instrumentation is present and operational then AEM will report on the monitoring 
results.  
CIRNAC is satisfied with the response. Would like to know the timing to have these instruments 
installed and when reporting will be initiated by AEM. 
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Agnico Eagle Follow-Up Response 
 
Relative to Bullet 1, Agnico Eagle would like to reiterate that the 2020 Annual Geotechnical 
Inspection (Appendix 6 of the 2020 Annual Report) presents the information relative to permafrost 
degradation, whenever observed on the site’s infrastructures.  
 
The geotechnical inspection is required to be conducted on Agnico Eagle’s facilities by a 
geotechnical engineer and in accordance with the Canadian Dam Association (CDA) Dam Safety 
Guidelines (CDA 2013) where applicable. The inspection includes the observation of the 
geotechnical aspects of the Mine facilities/structures, as well as the review of the associated 
instrumentation data.  
 
The performance of each facility/structure inspected is presented and discussed in distinct 
subsections of the report. Permafrost conditions (including degradation or thaw settlement issues, 
when observed), are reported for a given structure in its specific subsection. Below are 2 
examples: 
 

• Collection Pond CP4, Associated Channels, and Berms (section 3.4.5, p.10): “Collection 
Pond CP4 and its associated infrastructure is performing adequately. Thaw settlement 
has occurred in the original ground above the pond rockfill slope protection, but the slopes 
appear to be stable. The thaw settlement is like that observed in 2019. The settlement and 
the impact on the pond should continue to be monitored to determine if any remedial action 
is required.” 

• Channel 3 (section 5.2, p. 17): “The road adjacent to the channel has some cracking and 
slumping on the side slopes adjacent to the channel. There was also settlement and 
slumping on the east side of the channel in the native ground. Both the settlement on the 
road slope and in the native ground is attributed to the thawing of permafrost due to ground 
disturbance.” 

 
In addition, measured ground temperatures from instrumentation are also provided in Appendix 
of the Annual Geotechnical Inspection, and results are discussed throughout the report, for each 
structure, as applicable.  
 
Agnico Eagle will improve referencing to the Geotechnical Inspection Report in future annual 
reports. 
 
Relative to Bullet 2, Agnico Eagle considers the issue is solved. 
 
 

CIRNA-08: Cyanide Management and Use Handling  

 
Recommendation(s) 

 
Provide a discussion of cyanide management practices and use in all future Annual Reports 
complete with appropriate appendix details as needed with respect to cyanide source, 
transportation to site, on site handling and storage, and emergency procedures. 



 
 

12 
 

Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th, 2021 (CIRNAC-5), Agnico 
Eagle thanks CIRNAC for their comment and understands cyanide management remains a 
concern within the modern gold mining industry – as such, Agnico Eagle is a signatory of the 
International Cyanide Management Code (ICMC) and Meliadine is currently working towards 
ICMC certification, with the first certification audit planned for 2022.  
 
As is the practice with the ICMC, once certified, Meliadine cyanide practices, sourcing, 
transportation to site and all other details related to ICMC requirements will be publicly available 
in the certification audit report online.  
 
Agnico Eagle wishes to clarify that cyanide management practices for the Meliadine Gold Mine 
are discussed in various operational management plans, rather than being part of the annual 
report process. For more details on its cyanide management practices, Agnico Eagle refers 
CIRNAC to its Hazardous Materials Management Plan, as well as to the Spill Contingency Plan 
and the Risk Management and Emergency Response Plan.  Should these documents be updated 
as part of the ICMC certification process, they will be submitted to regulators as per usual 
procedure. 
 
CIRNAC Comment to AEM Response 

 
AEM states that they are working to have the site certified under the International Cyanide 
Management Code (ICMC) and once this is in place the reporting of cyanide management will be 
a matter of public record. AEM state that at present, while not included in the Annual Report, the 
information requested is provided throughout the year in other regulatory submissions.  
 
CIRNAC’s opinion is that a summary of this cyanide management procedure should be provided 
in the Annual Report, that may reference other submissions provided throughout the year. 

 
Agnico Eagle Follow-Up Response 
 
As clarified during the December 3rd, 2021 teleconference call with CIRNAC, cyanide 
management practices for the Meliadine Gold Mine are discussed in management plans rather 
than being part of the annual report process – similarly to other operational management 
practices.  
 
As part of its ICMC certification process, Agnico Eagle is working on a comprehensive Cyanide 
Management Plan which will be submitted to regulators in 2022 and once Agnico Eagle is ICMC 
certified, all ICMC requirements will be publicly available in the certification audit report.  
 
Agnico Eagle is looking forward to sharing its cyanide management plan with CIRNAC and other 
stakeholders and will be reporting on the 2022 ICMC certification audit in its 2022 Annual Report.  
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CIRNA-09: Reporting on flow volumes of any watercourse diverted during 
construction activities  

 
Recommendation(s) 

 

• Provide information with respect to “Schedule B, Item #1(e) of the Water Licence 2AM-
MEL1631 that includes expected or projected consequences of the newly constructed 
access road to water balance and water quality of all freshwater bodies located south of 
Dike D-CP5 for 2020 Annual Report; and  

• Provide information with respect to “Schedule B, Item #1(h)” of the Water Licence 2AM-
MEL1631 on whether or not, any water course(s) was diverted during the construction of 
the new access road downstream of Dike D-CP5 for 2020 Annual Report. If no 
watercourses were diverted during construction, this should be specified.  

 
Agnico Eagle Answer 
 
With the construction of the of the Access Road on the downstream (south) side of D-CP5 and 
north of Tiriganiaq 02 Pit, there will be no impact on the water balance of freshwater bodies 
located south of D-CP5, as the surface water runoff in that area will remain within the Tiriganiaq 
02 Pit catchment area.   
 
Similarly, there is no expected impact on water quality of the freshwater bodies south of D-CP5, 
as surface water runoff between the downstream side of D-CP5 and Tiriganiaq 02 pit will be 
collected in Tiriganiaq 02 Pit. This water is then pumped to CP5 hence contained within the site’s 
surface contact water system catchment. 
 
No watercourses were diverted for the construction of this road. 
 
CIRNAC Comment to AEM Response 

 
Further clarification in this regard has been provided by AEM who have stated that no 
watercourses were diverted for the construction of the Access Road on the downstream side 
of D-CP5.  
 
Based on this information CIRNAC’s opinion that these concerns have been addressed. 
 
Agnico Eagle Follow-Up Response 
 
Agnico Eagle thanks CIRNAC for their comment and considers the issue is solved. 
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CIRNA-10: Tracking Volume of Freshwater obtained from other permitted locations 
for Road Dust suppression activities  

 
Recommendation(s) 
Provide information with respect to “Schedule C, Item #1 (Amend)” of the Water Licence 2BB-
MEL1424 for 2020 Annual Report that includes breakdown of the monthly and annual volumes of 
freshwater obtained from other permitted freshwater bodies (locations) other than the Meliadine 
Lake; used for the purpose of road dust suppression activities.  

 
Agnico Eagle Answer 
 

From Agnico Eagle’s records, 108 m3 (6 truckloads of 18 m3 each) of water was withdrawn from 
small ponds proximal to the All Weather Access Road (AWAR) for dust suppression activities 
during the month of August 2020. 
 
CIRNAC Comment to AEM Response 
 

AEM’s response provided the volume of water recovered from small ponds proximal to the 
All Weather Access Road for dust suppression in the month of August 2020 and as such has 
answered the questions regarding timeline and volume. However, the location of the ponds 
from which water was collected is not defined.  
CIRNAC’s opinion is that more detailed information should be provided on the locations from 
which water was taken and the volume collected from each of these locations should be 
detailed in a matrix provided in Annual Reports moving forward (it is understood that AEM 
would not likely be able to provide the location of all the small proximal ponds along the 
AWAR). 
 
Agnico Eagle Follow-Up Response 
 
AEM thanks CIRNAC for their comment and will implement better tracking quantity and locations 

of water taking activities along the AWAR for the purpose of dust suppression. However, as 

mentioned by CIRNAC, it is possible that Agnico Eagle will not be able to provide the location of 

all the small proximal ponds along the AWAR. 
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Environment and Climate Change Canada (ECCC) 
 
 
Agnico Eagle thanks ECCC for their feedback, following which it considers issues discussed in 
ECCC-1, ECCC-2, ECCC-3, ECCC-4, and ECCC-7 solved.  

 
 
ECCC-5: Non-PAG Classification Criteria 
 
ECCC recommended that AEM provide a discussion about reconsidering the non-PAG 
classification criteria reconsideration for samples with NPR<2, as expressed in the ECCC’s 
comment:  
“ECCC is of the view that Neutralization Potential Ratio (NPR) indicates the relative magnitude of 
the neutralization potential (NP) and acid potential (AP) expressed by the ratio of NP/AP (or NPR). 
The values of NP and AP are based on the acid base accounting (ABA) process, therefore, the 
rock unit that contains 0.1 wt. % of sulphur but not enough neutralization potential such that its 
NPR is equal to or less than 2, that unit or rock type should be classified as PAG. With this in 
mind, the statement by the proponent that “any samples with 0.1%, or less, sulphur would be non-
PAG regardless of the NPR ratio” does not appear to align with that classification principle.” 
 
Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th 2021 (ECCC-5), Agnico 
Eagle thanks ECCC for the above comment and recommendation. Agnico Eagle wishes to clarify 
that the 0.1% sulphur value is used at Meliadine as one approach to assess mine waste reactivity.  
 
The value is used at many other mine sites and project development studies as well because it 
has been shown to be a conservative sulphur value below which other mineral components in the 
rock (i.e. silicates) can consume the minor amounts of acidity that would get produced. Globally 
this is a commonly used approach and has been demonstrated at other sites and in other 
guidance documents: 
 

• Price W.A. (1997); MDNR (2004); Smith et al (2013).  
 
Agnico Eagle believes acid-base accounting and relatively low sulphur are both useful ways to 
characterize mine waste on site. It should also be noted that these tests are only for comparison 
with project development studies and are not being used to drive management decisions. 
 
Agnico Eagle remains available to further discuss issues related to mine waste characterization 
with ECCC at ECCC’s convenience.  
 
ECCC Comment to AEM Response 
 
ECCC agrees that weight percentage of sulfide content in a waste rock is used as one of the tools 
to determine whether waste rock is PAG or non-PAG; however, the percentage adopted as a cut 
off criteria also depends on the amount of neutralization potential available in the rock unit, or 
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where there has been a static test conducted to determine a threshold that is an appropriate cut 
off point.  
 
ECCC acknowledges that use of the sulphur content is a recognized method of screening 
samples, but does not agree with the statement by the proponent that “any samples with 0.1%, 
or less, sulphur would be non-PAG regardless of the NPR ratio”. Therefore, ECCC reiterates that 
any sample with NPR less than 2 should be treated as PAG or uncertain based on the generally 
accepted classification scheme.  
 
AEM also cited three publications but did not provide any references for the published articles. 

 
Agnico Eagle Follow-Up Response 
 
The studies from Price (1997) and from the Minnesota Department of Natural Resources (MDNR, 
2004) were shared with ECCC by email on October 23rd, 2021 and are included in Appendix.  

Agnico Eagle continues to support that rocks with less than 0.1% sulphur will not produce ARD 
regardless of there being any carbonate in the rock. The references provided support this 
approach. If rocks have more than 0.1% sulphur, then NPR is used to classify the material. 

As briefly noted in the initial response, the reason for the 0.1% sulphur criterion being appropriate 
is that other mineral components (i.e. alkaline-earth silicates) in the rock can consume acidity 
when carbonates are absent.  

Sulphur is present at varying degrees in all rocks on the planet, with an average crustal 
abundance across the globe in rocks similar to those found at Meliadine (i.e. basaltic) of around 
0.03% (Price 1997). Silicate weathering and acidity neutralization is one of the key mechanisms 
that maintain the planets streams, rivers, lakes, etc, at neutral pH with excess alkalinity despite 
incident precipitation being mildly acidic due to carbonic acid in rainwater (i.e. pH 5.6) and 
containing no alkalinity. 

Weathering of silicate minerals due to meteoric water occurs independently of sulfide mineral 
oxidation and results in release of the major elements associated with the minerals (mainly 
calcium, magnesium, sodium, iron, aluminum and silicon) and bicarbonate. The latter is formed 
as a result of exchange of protons in meteoric water formed by dissolved carbon dioxide with 
alkali and alkali earth cations in the minerals. Secondary minerals formed by this process are 
expected to include clay silicates (e.g. kaolinite, brucite, iron oxyhydroxides) and carbonates 
(magnesian calcite). These processes might be represented by reactions like: 

 
CaAl2Si2O8 + H2O + 2H2CO3

o  → Ca2+ + Al2Si2O5(OH)4 + 2HCO3
- 

 

Ca2+ + HCO3
- →CaCO3 + H+ 

Due to the large reservoir of silicate minerals in Meliadine rocks, these processes are expected 

to persist over geological time scales with rate of reaction being slowly limited by silicate 

dissolution rates and the formation of clay minerals on silicate surfaces.  
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Any acidity formed in rocks lacking carbonate minerals at Meliadine is expected to be buffered by 

three processes listed below: (1) mixing with dissolved alkalinity formed by weathering of silicate 

minerals; (2) by reaction with the solid weathering products formed my silicate weathering; or (3) 

by direct reaction with silicate minerals. 

(1) H+ + HCO3
-
→H2CO3 

(2) H+ + CaCO3→ Ca2+ + HCO3
- 

(3) CaAl2Si2O8 + 8H+
→ Ca2+ + 2Al3++ 2SiO2

0 + 4H2O 

The silicate reservoir is large at Meliadine and is expected to effectively buffer acidity generation 

from sulfide oxidation to at least 0.1% S. Based on testwork in the Duluth complex, Minnesota 

(MNDNR 2004), where the rocks are effectively devoid of carbonate, upper limit of sulphur content 

that does not result in acidic conditions has been shown to be greater than 0.2%. There are also 

no known instances of mine waste rocks with sulphur less than 0.1% that have generated acidity. 

Based on experience at other mine sites, laboratory testwork, and first principles in aqueous 

geochemistry, Agnico Eagle continues to support the use of 0.1% sulphur criterion for rocks to be 

classified as non-PAG regardless of the carbonate content. 

Reference: 

Stumm, W. and Morgan, J.J. (1996) Aquatic Chemistry, Chemical Equilibria and Rates in Natural 

Waters. 3rd Edition, John Wiley & Sons, Inc., New York. 

 
ECCC-6: Acid Rock Drainage  

 
Explain the rationale for the following statement when the majority of the tailings have been 
classified as uncertain in the PAG and non-PAG classification scheme:  

 

“if ARD could develop, permafrost will develop at least one hundred years before the onset of ARD 

due to the amount of carbonate in the tailings and arctic climate slowing reaction rates”.  
 
Agnico Eagle Answer 
 
As per 2020 Annual Report Answers provided to the NIRB on July 28th 2021 (ECCC-6), the 
statement relating to the potential onset of acidic conditions is based on the slow oxidation rate 
of sulphides, and therefore slow rate of neutralization consumption of carbonates and if slow 
enough, silicate neutralization. Therefore the statement refers to all tailings as while they may be 
classified as uncertain, they still contain enough carbonate to neutralize the acidity produced until 
many decades after operations have ended. It is also worth noting that the analytical laboratory 
recently completed an investigation showing that past carbonate analyses were biased low, 
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meaning that there is more carbonate than previously shown, which would only extend the delay 
to consumption of carbonate. The report from the analytical laboratory to this effect is available in 
appendix. 
 
ECCC Comment to AEM Response 
 
ECCC acknowledges the SGS letter indicating that the Pyrolysis method to determine the 
carbonate content is biased low, however, no results were provided after the re-analysis of the 
samples.  
 
Samples are classified as uncertain because there is not enough neutralization potential in the 
rock to make them non-PAG. Therefore, unless the classification is revised, the Proponent’s 
statement that “refers to all tailings as while they may be classified as uncertain, they still contain 
enough carbonate to neutralize the acidity produced until many decades after operations have 
ended” contradicts the generally accepted classification criteria, which is based on neutralization 
potential. 
 
Agnico Eagle Follow-Up Response 
 
A comparison of the analytical results with calculated Relative Percent Difference (RPD) between 
the two SGS laboratories of Lakefield (pyrolysis method, initial analysis) and Burnaby (coulometry 
method, re-analysis) for the tailings samples collected in late 2019 and 2020 are presented in 
Table 1 below.  
 
Table 1: Comparison of Carbonate Analysis Results 

SGS Laboratory Lakefield Burnaby  

 TIC TIC RPD % 

Sample ID 
kg 

CaCO3/t 
kg 

CaCO3/t 
Burnaby-
Lakefield 

2019 

Tailings-solid Dec 01 69 88 25% 

Tailings-solid Dec 19 73 97 28% 

2020 

Tailings-solid Jan 5 77 103 29% 

Tailings-solid Jan 19 78 118 40% 

Tailings-solid Feb 2 76 104 31% 

Tailings-solid Feb 15 80 107 28% 

Tailings-solid Mar 1 76 102 30% 

Tailings-solid Mar 15 81 107 28% 

Tailings-solid Mar 29 72 103 36% 

Tailings-solid April 12 80 103 26% 

Tailings-solid April 26 75 97 25% 

Tailings-solid May 10 76 104 32% 

Tailings-solid May 24 68 105 43% 
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Tailings-solid June 8 76 98 24% 

Tailings-solid Jun21 76 109 36% 

Tailings-solid Jul 5 74 98 27% 

Tailings-solid Jul 18 90 110 20% 

Tailings-solid Aug 2 77 99 25% 

Tailings-solids Composite Aug 10 - 23 88 118 29% 

Tailings-Solid Sept 13 73 100 31% 

Tailings-Solid Sept 27 86 108 22% 

Tailings-Solid Composite, Sept 20 - Oct 4 79 98 21% 

Tailings-solid Oct 4 78 96 21% 

Tailings-Solid Composite, Oct 4 - 18 77 99 25% 

Tailings-solid Oct 18 77 99 25% 

Tailings-Solid Composite Oct 18 - 31 74 103 33% 

Tailings-Solid Composite Nov 15 - 29 69 105.8 42% 

Average 77 103 29% 

Median 76 103 28% 

5th percentile 68 91 21% 

95th percentile 89 118 42% 

 
 
The comparison of the results shows a systematic bias low for SGS Lakefield results (pyrolysis 
method). On average, the RPD bias was 30% between the two laboratories, with a range from 
20% to 40% based on the 5th and 95th percentile values, respectively.  
 
 
Agnico Eagle does not dispute the classification of the samples once the updated carbonate 
values have been used. For samples that remain in an uncertain category, it is important to put 
context on the classification in terms of the management and closure plan for the tailings. The 
classification indicates that there is an uncertain chance that the tailings samples in question have 
the potential to produce ARD. This classification of uncertain potential is also for sulphidic material 
that is in a fully oxygenated atmosphere and above freezing conditions. The management of the 
tailings in a dry, compacted, filter pressed, and frozen facility will ensure that the potential of these 
tailings to produce ARD is inhibited. The tailings will be progressively covered during operations, 
with limited in oxygen availability and out of contact with water, all further ensuring ARD cannot 
develop.  
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APPENDIX – Acid Rock Drainage References (Price, 1997 and MDNR, 2004) 
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INTRODUCTION  
 
The Duluth Complex is a massive gabbroic intrusion in northeastern Minnesota containing low- 
grade copper and nickel sulfides, titanium oxides, and platinum group elements.  The Complex 
contains one of the largest known copper and nickel resources in the U.S.  It has also been 
developed as a source of dimension stone. 
 
The following information indicates that Duluth Complex rock with sulfur contents exceeding 
0.22 wt % produced drainage pH below 6.0 in laboratory tests.  Reasonable agreement between 
laboratory and field test pile data suggests this value may be a threshold sulfur content in the 
field.  Sulfur contents exceeding this critical value could produce acidic drainage, while those 
below it would not.  However, it was not possible to verify this relationship for field-scale wastes 
at the Dunka site, due to uncertainty in the waste rock sulfur and carbonate contents.  Trace 
metal concentrations in neutral drainage have exceeded water quality standards and their 
potential impact must also be considered.   
 
FIELD DATA 
 
Operational scale Duluth Complex rock stockpiles are present at LTV Steel Mining 
Company’s Dunka Mine.  More than 50 million tons of the sulfide-mineral-bearing rock is stored 
at the site in stockpiles covering 320 acres.  Total flow from the watershed is about one billion 
gallons per year, of which drainage associated with stockpiles has contributed roughly 5 to 20 
percent.  During the period from 1976 to 1993, the majority of stockpile drainage samples had 
pH values between 6.0 and 8.5, but values as low as 4.5 were reported.    
 
Concentrations of trace metals (Cu, Ni, Co, Zn) exceeded ambient levels by 10 to 10,000 times.  
Nickel contributed more than 90 percent of the trace metal load from the stockpiles, and its 
subsequent removal by natural processes in the Unnamed Creek system was less than 40 percent.  
Consequently, in the absence of mitigative measures, nickel concentrations would be elevated 
downstream from Duluth Complex stockpiles.  Concentrations of trace metals from the 
stockpiles reached a maximum in 1988, when nickel concentrations were as high as 80 mg/L. By 
1993, maximum nickel concentrations had decreased to 10 to 20 mg/L.  Concentrations of 
calcium, magnesium and sulfate in the stockpile drainage were also elevated.  There are 
generally fewer environmental concerns with these parameters and elevated concentrations of 
calcium and magnesium can reduce the toxic effects of trace metals.   
   
Field test piles containing 820 to 1700 metric tons of low grade copper-nickel Duluth Complex 
rock, taken from an exploration shaft, were constructed next to the MINNAMAX test shaft near 
Babbitt, Minnesota.  Sulfur contents of the test piles were 0.63 (four piles), 0.79 and 1.41 
percent.  The following conclusions on Duluth Complex rock drainage quality were drawn based 
on this small scale field monitoring program. 
 
1. Trace metal concentrations increased as pH decreased.  When pH was near 6.0, 

maximum nickel concentrations approached 100 mg/L and maximum copper 
concentrations were near 10 mg/L (Figure 1). 

 1



 
2. Drainage pH decreased while trace metal concentrations and mass release rates increased 

with time and the iron sulfide content of the stockpile (figure 2). 
 
3. For the 16-year period of record, a critical iron sulfide content appears to occur at a 

pyrrhotite (Fe0.9S) content somewhat less than 0.28 weight-percent in the bulk rock (0.6% 
total S).  Rock of similar mineralogy and particle size distribution containing more than 
this critical amount would generate acidic drainage (pH < 6.0). 

 
4. The early drainage quality was not an accurate indicator of longer-term drainage quality.  

For the test piles containing 0.6% S (FL1, FL2, and FL3), acid producing conditions did 
not occur for five to six years.  Even after the 16 years of this study, less than 12% of the 
total sulfur was released from the piles as sulfate.  Predictions based on data from the first 
years of this study would have underestimated acid production and trace metal release. 

 
 
In late 1991, rock and water quality samples were taken from five abandoned and potential 
dimension stone quarry sites in the Ely-Isabella area of northeastern Minnesota.  The 
abandoned sites and two of the potential quarry sites are located in Duluth Complex rock.  Total 
sulfur content of the rocks was less than 0.05 % and trace metal levels were low.  Consequently, 
the pH of water in the abandoned pits ranged from 6.5 to 6.8, and sulfate concentrations were 
low.  Only copper and zinc levels were higher than background levels in the area.  However, all 
of these parameters were well within water quality standards.  It should be noted that the fine 
particle size fraction associated with rock at these sites may have been considerably less than that 
at a metal mine. 
 
LABORATORY PREDICTIVE TESTS  
 
The wet-dry cycle dissolution procedure was used to examine the longer-term drainage quality 
from sixteen Duluth Complex samples (0.18 # pct S # 3.12) collected from blast holes at the 
Dunka site.   
 
Two drainage pH values are of particular interest with regard to managing the associated mine 
wastes in an environmentally sound manner.  The first is pH 6.0, a common regulatory 
requirement for drainages.  Waste rock generating drainage pH values greater than or equal to 
this value will meet standards for pH.  Trace metal concentrations in drainage from this rock may 
still exceed regulatory standards.  Thus, mine waste management plans for this rock may require 
mitigation of trace metal release but not acid neutralization (figure 3). 
 
The second critical pH value is that below which microbial catalysis of sulfide mineral oxidation 
accelerates the rate of sulfide mineral oxidation and, consequently, acid production and trace 
metal release.  Provisionally (pending closer examination of laboratory data on Duluth Complex 
dissolution) a pH value of pH 4.0 will be used for this threshold.  Drainage with pH values in the 
range of 4.0 to 6.0 will have trace metal concentrations exceeding regulatory standards (figure 
4).  Mine waste management plans for waste rock generating drainage pH values in this range 
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must mitigate release of both acid and trace metals.  Since this type of drainage is not highly 
acidic, it may be possible to mitigate the acid release by passive treatment (e.g. limestone beds, 
sulfate reduction). 
 
Rock that generates, drainage pH values below 4.0 will also require mitigation of both acid and 
trace metal release.  In contrast to the previous case, the levels of acidity and metals in this low-
pH drainage may be excessively high for practical application of passive treatment.  Thus, rock 
that generates drainage of this nature would require the most rigorous management (figure 5). 
 
Duluth Complex Tailing 
 
Teck-Cominco Inc. processed a bulk sample of Duluth Complex rock collected in April 2001.      
These tailings were produced from a total sulfide flotation process and contained 0.2% sulfur.  
Dissolution tests were conducted on 75-g samples in uncovered and covered reactors (both in 
triplicate) and in duplicate 1000-g humidity cells. 
 
Drainage pH from the small cells decreased from 7.9-8.1 at week 0 to 6.5-7.0 at week 110.  
Drainage pH values from the 1000-g humidity cells followed a similar decreasing trend and were 
at approximately 7.5 at week 110 (figure 6).  These results suggest that the potential for acid 
production in the early stages of dissolution is low. 
 
If the tailings do not generate acid, trace metal release would potentially be the major 
environmental concern. Trace metal release from the tailings showed initial elevations of nickel 
and zinc and a subsequent decrease to near the detection limit after approximately one year.  
Copper and cobalt were at or near the detection limit throughout the period of record (figure 7).   
 
Particle Size Experiment 
 
Waste rock samples from AMAX test pile FL6 (0.8% S) were selected for the Particle Size 
Experiment. The six size fractions arbitrarily selected for examination were: -270 mesh, +270/-
100 mesh, +100/-35 mesh, +35/-10 mesh, +10 mesh/-0.25 inch, and +0.25/-0.75 inch.   
 
The pH of drainage from the FL6 samples decreased as particle size decreased (figure 7).  
Release rates of sulfate, calcium, and magnesium increased as particle size decreased.  However, 
the rate of sulfate release increased to a greater extent, causing the decrease in pH with 
decreasing particle size.   
 
ADDITIONAL INFORMATION 
 
The information presented above represents a very brief summary of MN DNR research on 
Duluth Complex rock.  Additional information available includes details on the aforementioned 
studies and results of mitigation experiments designed to prevent, mitigate or treat problematic 
drainage from Duluth Complex waste.  
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Figure 1.  Trace metal concentrations and pH from AMAX test piles (1984-1991). 
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Figure 2.  Drainage pH versus time for the AMAX test piles.
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Figure 3.  pH vs. time for Dunka blast hole samples (0.18% S and 0.22%S)
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Figure 4.  pH vs. time for Dunka blast hole samples (0.40% S - 0.58% S)
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Figure 5.  pH vs. time for Dunka blast hole samples (0.70% S - 1.64% S)
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Figure 6. Duplicate, 0.2 %S, Cominco tailings from 2001 bulk sample. 
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Figure 7.  Trace metals vs. time for 0.2% S Cominco tailing (1000g reactor).  

Figure 8.  pH vs time for particle size experiment using 0.79% S rock from AMAX test shaft
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