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Useful Definitions 
This list contains definitions of symbols, units, abbreviations, and terminology that may be unfamiliar to the reader. 
 
ABA Acid Base Accounting 

ARD Acid Rock Drainage 

BV Bureau Veritas Laboratories 

CPR Crown Pillar Recovery 

CPRT Crown Pillar Recovery Trench 

CRM Certified Reference Materials 

CWP Contact Water Pond 

DQO Data Quality Objective 

DTMF Dissolved concentration exceeds Total for Field-filtered Metals sample 

EC Electrical Conductivity 

HCT Humidity Cell Test 

LOD Limit of Detection 

LOR Limit of Reporting 

ML Metal Leaching 

NP Neutralization Potential 

NNP Net Neutralization Potential 

NPR Neutralization Potential Ratio 

ORP Oxidation Reduction Potential 

PAG Potentially Acid Generating 

QA/QC Quality Assurance/Quality Control 

ROQ Run of Quarry 

SFE Shake Flask Extraction 

SGS SGS Canada Inc. 

TIA Tailings Impoundment Area 

TDS Total Dissolved Solids 

TSS Total Suspended Solids 

WRP Waste Rock Pad 

WRSA Waste Rock Storage Area 
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Executive Summary 
Agnico Eagle Mines Ltd. (Agnico Eagle) retained SRK Consulting (Canada) Inc. (SRK) to prepare a 
report documenting the metal leaching and acid rock drainage (ML/ARD) monitoring programs carried 
out in 2024 at the Doris and Madrid North mines at the Hope Bay project. These activities are required 
as part of Agnico Eagle’s Water Licence 2AM-DOH1335 Amendment No. 2 (the Water Licence; NWB 
2018) and materials management plans, including the Waste Rock, Ore and Mine Backfill 
Management Plan, Hope Bay Project, Nunavut [WROMP] (Agnico Eagle 2022a) and Quarry 
Management Plan [QMP] (Agnico Eagle 2022b).   

In 2024, the following activities occurred: 

 Quarrying activities included 10 blasts at Quarry 2, 35 blasts at Quarry D, and two blasts at Quarry 
E. 

 Construction activities used 145,468 t of blasted rock from Quarry D and 12,648 t of crushed 
material from blasted rock sourced from Quarry 2 for the following: 

– Quarry D Ramp using blasted rock from Quarry D.  

– Windy Road (km 4) using blasted rock from Quarry D and crushed rock from Quarry 2. 

– Exploration Road using blasted rock from Quarry D and crushed rock from Quarry 2. 

– Fresh Water Intake Road using blasted rock from Quarry D. 

– Naartok Pad using blasted rock from Quarry D and crushed rock from Quarry 2. 

– Pad U using blasted rock from Quarry D. 

– Roberts Bay using blasted rock from Quarry D. 

– Windmill Access Road using blasted rock from Quarry D. 

– Blind Hill 4 Road using crushed rock from Quarry 2. 

 Approximately 6,000 t of blasted rock from Quarry E was moved to the Naartok Pad. 

 There was no mining at Doris Mine. 

 There was no ore mined at Madrid North. 10,100 t of material blasted for exploration in the Madrid 
North (Naartok East) underground was used to construct an access ramp to the Naartok East 
portal. An additional 32,000 t of waste rock from the Madrid WRSF was also used to construct the 
same access ramp.   

 There were no tailings produced in 2024.   

This interpretive report fulfills the regulatory requirements for the geochemical monitoring programs 
executed by Agnico for waste rock, tailings, quarry rock and construction rock.  
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1 Introduction 
Agnico Eagle Mines Ltd. (Agnico Eagle) retained SRK Consulting (Canada) Inc. (SRK) to prepare a 
report that documents the metal leaching and acid rock drainage (ML/ARD) monitoring conducted in 
2024 at Doris and Madrid, Hope Bay Project. The geochemical monitoring programs are documented 
in Water Licence 2AM-DOH1335 Amendment No. 2 (the Water Licence; NWB 2018) and materials 
management plans, including the Waste Rock, Ore and Mine Backfill Management Plan, Hope Bay 
Project, Nunavut [WROMP] (Agnico Eagle 2022a) and Quarry Management Plan [QMP] (Agnico Eagle 
2022b). The geochemical monitoring requirements outlined in the Water Licence and management 
plans are summarized in Table 2-1 to Table 2-4 in Section 2.  

This document was prepared by SRK as a stand-alone report to be appended to Agnico Eagle’s 2024 
NWB Annual Report. It was prepared using information and data obtained by Agnico Eagle and SRK.  

The report is organized as follows: 

 Section 2 – Monitoring Requirements and Conformity Assessment: An overview of 
commitments in the Water Licence and management plans is presented along with an assessment 
of compliance in 2024.  

 Section 3 - Summary of Material Management: An overview of materials movement and 
management in 2024.   

 Section 4 – Methods and QA/QC: An overview of sample collection, analytical test work and data 
interpretation methods used to assess ML/ARD and quality assurance and quality control (QA/QC) 
measures employed during sample collection, lab testing and data analysis.  

 Section 5 – Doris Waste Rock Monitoring: A summary of the monitoring program and 
assessment of ML/ARD potential of waste rock from Doris mine.  

 Section 6 – Madrid North Waste Rock Monitoring: A summary of the monitoring program and 
assessment of ML/ARD potential of waste rock from Madrid North mine. 

 Section 7 – Quarry and Construction Rock Monitoring: A summary of the monitoring program 
and assessment of ML/ARD potential of blasted quarry rock from Quarry D and Quarry 2 and as-
built construction rock.   

 Section 8 – Tailings Monitoring: A summary of geochemical monitoring of flotation tailings 
detoxified tailings supernatant and solids and seepage from dewatered detoxified tailings placed as 
backfill in stopes of the Doris mine.  

 Section 9 – Seepage Monitoring: A summary of monitoring and results from the seepage survey 
of Doris and Madrid waste rock and selected as-built construction rock.    
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2 Monitoring Requirements and Conformity 
Assessment 

2.1 Waste Rock  

2.1.1 Doris Mine 
Monitoring plans for Doris waste rock are provided in the WROMP (Agnico Eagle 2022a), which is a 
part of the Water Licence 2AM-DOH1335 (NWB 2018). The program includes geological inspection 
and geochemical monitoring of the waste rock from the underground mine and crown pillar recovery 
(CPR), routine monitoring of the Doris Contact Water Pond 1 (CWP1) and annual seepage survey of 
waste rock temporarily stored on surface. 

A summary of the requirements of Agnico Eagle (2022a) is summarized in Table 2-1. 

Table 2-1:Doris Waste Rock Monitoring Requirements and 2024 Monitoring Summary  

Monitoring Reference Monitoring Item Monitoring Reference 
Section 

2024 Monitoring 
Summary 

Agnico Eagle (2022a) 

Conduct waste rock 
geological inspections: i) 
underground at the blast 
face by Agnico Eagle 
qualified geologists, with 
internal record keeping 
and ii) surface waste rock 
stockpile (Pad T);  

Section 3.1 - Mine Backfill 
Monitoring; Table 3-1 – 
Overview of Mine Backfill 
Monitoring Programs and 
Objectives for Doris, 
Madrid North, Madrid 
South and Boston 
 

Not applicable. The Doris 
Mine was inactive in 
2024. 

Agnico Eagle (2022a) 

Geochemical sampling 
program for CPR waste 
rock to confirm that it is 
suitable for use as 
construction rock: 
sampling frequency of 
one sample for every 
20,000 tonnes; 

Section 3.2 - Use of 
Waste Rock for 
Construction 

Not applicable. CPR 
reclaimed with placement 
backfill and cover. 

Agnico Eagle (2022a), 
NWB (2018) 

Monitoring and recording 
the volumes of waste rock 
mined, waste rock 
management 
designations (mineralized 
and non-mineralized) and 
placement locations, 
including any waste rock 
that is approved and used 
for construction (pending 
confirmatory test work 
and approval from NWB); 
to be reported monthly; 

Section 3.1 - Mine Backfill 
Monitoring; Table 3-1 –
Overview of Mine Backfill 
Monitoring Programs and 
Objectives for Doris, 
Madrid North, Madrid 
South and Boston 

Completed. Refer to 
Section 3.  
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Monitoring Reference Monitoring Item Monitoring Reference 
Section 

2024 Monitoring 
Summary 

NWB (2018) 

Annual water quality 
monitoring will be carried 
out at a surveillance 
monitoring station ST-2 
located in the Doris 
Contact Water Pond 1; 
parameters include pH, 
TSS, total ammonia, 
nitrate, nitrite, total 
sulphate, total cyanide, 
total oil and grease, 
alkalinity, chloride, and 
total metals by ICP-MS; 

Schedule I – Conditions 
Applying to General and 
Aquatic Effects 
Monitoring; Table 3 –
Monitoring Program 

Completed. Refer to 
Appendix D of the Hope 
Bay Project 2024 Nunavut 
Water Board Annual 
Report. 

Agnico Eagle (2022a) 

Annual inspections by a 
qualified geochemist of 
the designated 
nonmineralized and 
mineralized areas of the 
WRP Based on the 
inspection, geochemical 
characterization of 
representative sample set 
of waste rock placed in 
the stockpile in the 
previous year. samples; 

Section 3.1.3 – Annual 
Inspections and 
Geochemical 
Characterization of Waste 
Rock; Table 3-1 – 
Overview of Mine Backfill 
Monitoring Programs and 
Objectives for Doris, 
Madrid North, Madrid 
South and Boston 

No applicable. No new 
material was placed on 
the WRP in 2024. 

Agnico Eagle (2022a) 

Seep surveys along the 
down-gradient 
toe of the WRP and below 
the Doris Contact Water 
Pond 1 and access road 
throughout operations. 
The seep survey will be 
completed at the same 
time and will follow the 
same procedures as used 
for the seep survey 
around other 
infrastructure areas. 
However, given the 
increased importance of 
obtaining samples from 
this area, all distinct 
seeps in the immediate 
vicinity of the WRP (i.e., 
any seeps spaced more 
than 
50 meters apart) will be 
tested for a full suite of 
laboratory parameters; 
and 

Section 3.1.4 – Seep 
Survey 

Completed. Refer to 
Section 9.  
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Monitoring Reference Monitoring Item Monitoring Reference 
Section 

2024 Monitoring 
Summary 

Agnico Eagle (2022a), 
NWB (2018) 

An annual waste rock 
monitoring report, 
including the results and 
an interpretation of the 
geochemical data and a 
summary of all mitigation 
activities undertaken as a 
result of monitoring will be 
prepared and submitted to 
the NWB by March 31 of 
the year following sample 
collection (i.e., within 6 
months of collecting the 
final quarry samples). 

Agnico Eagle (2022a): 
Section 3.3 
- Documentation and 
Reporting  
 
NWB (2018): Part F - 
Conditions Applying to 
Waste Deposit and 
Management 

Completed.  Refer to 
Section 9.   

Sources: This document.  
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2.1.2 Madrid North Mine 
Except for waste rock from the Naartok East CPR, waste rock monitoring at Madrid North is outlined in 
the WROMP (Agnico Eagle 2022a), which is a part of the Water Licence (NWB 2018). Geochemical 
monitoring of waste rock from NE CPR is documented in Classification of Waste Rock in Support of 
Segregating Construction Rock from Naartok East Crown Pillar Recovery, Madrid North, Hope Bay 
(SRK 2019). SRK (2019) documents a site-based geochemical classification method to identify waste 
rock from NE CPR with a low risk of ML/ARD (non-PAG and with low potential for neutral pH arsenic 
leaching) and recommendations for operational implementation of a program to classify and segregate 
waste rock as suitable for use as construction rock. 

A summary of the requirements for Madrid North waste rock monitoring as outlined in SRK (2019) and 
Agnico Eagle (2022a) is summarized in Table 2-2. 

Table 2-2:Madrid North Waste Rock Monitoring Requirements and 2024 Monitoring Summary  

Monitoring 
Reference 

Monitoring Item Monitoring Reference Section 2024 Monitoring Summary 

Agnico Eagle 
(2022a) 

Conduct waste rock geological 
inspection at underground blast face 
by Agnico Eagle geologists, with 
internal record keeping.  

Section 3.1 - Mine Backfill 
Monitoring; Table 3-1 – Overview 
of Mine Backfill Monitoring 
Programs and Objectives for 
Doris, Madrid North, Madrid 
South and Boston 

Not applicable. Underground 
waste rock placed within the 
mine.  Refer to Section 6. 

SRK (2019) 

Geological inspection and pXRF 
analysis of Naartok East Crown Pillar 
Recovery (NE CPR) drill cuttings for 
geochemical classification of waste 
rock to determine suitability of waste 
rock as construction rock. 

Section 5 – Field 
Classification of 
Construction Rock 

Not applicable. 

Program 
documented 
in SRK 
(2020) 

Operational application of field based 
geochemical classification program of 
NE CPR waste rock (SRK 2019) to 
identify and segregate run-of-mine 
waste rock geochemically suitable as 
construction rock. 

Section 3.1.1 – Field-Based 
Classification of Waste Rock as 
Construction Rock 

Not applicable in 2024. 

Agnico Eagle 
(2022a), 
NWB (2018) 

Monitoring and recording the volumes 
of waste rock mined and placement 
locations, including waste rock that is 
approved for use in construction 
(pending confirmatory test work and 
approval from NWB); to be reported 
monthly. 

Section 3.1 - Mine 
Backfill Monitoring; 
Table 3-1 – Overview of Mine 
Backfill Monitoring 
Programs and Objectives for 
Doris, Madrid North, Madrid 
South and Boston 

Completed. Refer to Section 
3. 
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Monitoring 
Reference 

Monitoring Item Monitoring Reference Section 2024 Monitoring Summary 

Agnico Eagle 
(2022a) 

Annual inspections by a qualified 
geochemist of Madrid North WRSA to 
confirm that there are no areas with 
elevated amounts of sulphide 
mineralization, and inspections of the 
designated mineralized areas of the 
pile to look for signs of weathering and 
oxidation of the sulphides; 
representative sample set of waste 
rock to be collected. 

Section 3.1.3 - Annual 
Inspections and Geochemical 
Characterization of Waste Rock; 
Table 3-1 – Overview of Mine 
Backfill Monitoring Programs and 
Objectives for Doris, Madrid 
North, Madrid South and Boston 

Not applicable. Refer to 
Section 6. 

Refer to 
footnotes1 

Geochemical verification sampling 
program of underground waste rock 
with samples collected from 
underground mine. Sample frequency 
of one sample for every 20,000 t as 
per underground sampling program for 
underground mines.  

-- 
Not applicable. Underground 
waste rock placed within the 
mine.  Refer to Section 6. 

Agnico Eagle 
(2022a) 

Seep surveys along the down-gradient 
toe of the Madrid North WRSA and 
below the CWP and access road 
throughout operations and for at least 
2 years following mining and 
backfilling activities. The seep survey 
will be completed at the same time 
and will follow the same procedures as 
used for the seep survey around other 
infrastructure areas. However, given 
the increased importance of obtaining 
samples from this area, all distinct 
seeps in the immediate vicinity of the 
WRP (i.e., any seeps spaced more 
than 50 meters apart) will be tested for 
a full suite of laboratory parameters. 

Section 3.1.4 – Seep Survey Completed. Refer to Section 
9.  

NWB (2018) 

Routine water quality monitoring 
(sampled twice annually, weekly water 
levels) will be carried out at a 
surveillance monitoring station MMS-
1, located at the Madrid North CWP. 

Schedule I - Conditions Applying 
to General and 
Aquatic Effects Monitoring; Table 
3 –Monitoring Program 

Completed. Refer to 
Appendix D of the Hope Bay 
Project 2024 Nunavut Water 
Board Annual Report. 

Agnico Eagle 
(2022a), 
NWB (2018) 

An annual waste rock monitoring 
report, including the results and an 
interpretation of the geochemical data 
will be prepared and submitted to the 
NWB by March 31 of the year 
following sample collection (i.e., within 
6 months of collecting the final quarry 
samples). 

Agnico Eagle (2022a): Section 
3.3 
- Documentation and Reporting  
 
NWB (2018): Part F - Conditions 
Applying to Waste Deposit and 
Management 

Completed. Refer to Section 
9. 

Sources: This document. 

Notes:  
1 Not in Agnico Eagle (2022a). Monitoring based on advice of SRK.   
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2.2 Quarry and Construction Rock 
Details on the monitoring program for quarries and as-built construction rock for Doris and Madrid 
infrastructure are provided in the QMP (Agnico Eagle 2022b) and for waste rock used as construction 
rock, the WROMP (Agnico Eagle 2022a). A summary of the requirements is provided in Table 2-3. 

Table 2-3: Quarry and Construction Rock Monitoring Requirements and 2024 Monitoring 
Summary  

Monitoring Item Monitoring Reference 
Section1  

2024 Monitoring Summary 

Visual inspections and sampling at the quarry face by 
site geologist or geochemist at least once per week 
when the quarries are in active use. 

Section 3.1.1- Quarry 
Visual Inspection 

Completed for Quarry D. Visual 
inspections were not completed 
for Quarry 2 and Quarry E in 
2024.  These quarry produced 
low volumes of rock in 2024 
(12,648 t and ~6,000 t, 
respectively). Rock used for 
construction will be monitored in 
2025 as per the QMP.  

Collection and testing of two samples per year from 
each active quarry for total sulphur analysis, and, if the 
sulphur content exceeds 0.1%, the samples would be 
subjected to full ABA tests. A subset of samples will be 
subjected to shake flask extraction tests. The ABA tests 
would be done on the whole sample and on the -2 mm 
size fraction to determine whether there is any 
concentration of sulphides in the fine component of the 
rock. 

Section 3.1.3 – Quarry 
Rock Sampling 

Completed for Quarry D. One set 
of samples was collected from 
Quarry 2 in 2024 and is 
considered sufficient given the 
volume of rock blasted in 2024 
(12,648 t). Samples were not 
collected from the small volume 
of blasted rock from Quarry E 
(~6,000 t). Rock used for 
construction will be monitored in 
summer 2025 as per the QMP.   

Quarry sumps will be monitored as described under the 
routine site water quality monitoring program. 

Section 3.1.4 – Quarry 
Sump Monitoring 

Completed for Quarry D. Refer to 
Appendix D of the Hope Bay 
Project 2024 Nunavut Water 
Board Annual Report. 

Visual inspection of each mined-out quarry will be 
completed at least once per year in order to ensure that 
the site remains safe, and no environmental or public 
health and safety concerns have developed. If 
potentially acid generating (PAG) waste rock has been 
placed in the quarries, the area will be inspected to 
ensure that the 2 m cover remains intact, and no seeps 
are evident. 

Section 3.3.1 Completed. PAG rock has not 
been placed in the quarries. 
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Monitoring Item Monitoring Reference 
Section1 

2024 Monitoring Summary 

A seep survey will be conducted around all 
infrastructure components that have been constructed 
or modified within the previous year. Field pH, electrical 
conductivity (EC), Eh, and temperature readings will be 
collected. A water sample will be collected from a 
minimum of 10% of the identified ephemeral seeps and 
will be submitted for laboratory analyses, as detailed in 
Quarry Management Plan (Agnico Eagle 2022b). 
Established reference stations will also be monitored to 
provide basis for comparing this to waters that are not 
influenced by the development activities. 

Section 3.3.2 To be completed in 2025. 

An annual quarry monitoring report, including the results 
and an interpretation of the geochemical data will be 
prepared and submitted to the NWB by March 31 of the 
year following sample collection (i.e. within 6 months of 
collecting the final quarry samples). 

Section 4 – 
Documentation and 
Reporting 

Completed. Refer to Sections 7 
and 9. 

Sources: This document. 

Notes:  
1 Monitoring Reference is the QMP unless waste rock is used as construction rock (Monitoring Reference is the WROMP). 
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2.3 Tailings 
The geochemical monitoring program for flotation tailings slurry and detoxified tailings are specified in 
Schedule I, Tables 1 to 3 of the Water Licence (NWB 2018) and includes the following monitoring 
stations: process plant tailings water discharge (TL-5), flotation tailings solids (TL-6), detoxified tailings 
solids1 (TL-7A), detoxified tailings supernatant (TL-7B) and seepage from underground backfilled 
stopes (TL-11). Station TL-7B was added to the Water Licence (NWB 2018) and monitoring 
commenced in 2019. A summary of the monitoring requirements is presented in Table 2-4.  
  

                                                      
1Detoxified tailings are referred to as cyanide leach residue in the Water Licence. Station TL-7A supercedes station TL-7.  
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Table 2-4:Tailings Monitoring Requirements and 2024 Monitoring Summary  

Monitoring Item Monitoring Reference Section 
(Water Licence) 2024 Monitoring Summary 

Sampling of the supernatant from flotation 
tailings slurry discharge (TL-5) once per 
month for the analysis of pH, TSS, 
ammonia, nitrate, nitrite, sulphate, cyanide 
(WAD, free and total), and total metals by 
ICP-MS. Cyanate and thiocyanate should 
be analyzed quarterly. 

Schedule I – Conditions Applying 
to General and Aquatic Effects 
Monitoring; Table 3 – Monitoring 
Program 

Not applicable, processing plant 
not operational in 2024.  

Maintain monthly records of tonnages and 
locations of disposal for flotation tailings 
(TL-6) discharged into the TIA and 
detoxified tailings (TL-7A) placed in the 
underground mine in stopes as backfill. 

Schedule I – Conditions Applying 
to General and Aquatic Effects 
Monitoring; Table 3 – Monitoring 
Program 

Not applicable, processing plant 
not operational in 2024. 

Analysis of a homogenized monthly 
composite sample of flotation tailings 
solids (TL-6), from equal amounts of 
weekly samples, for total sulphur, sulphate 
sulphur, TIC, and trace element content. 

Schedule I – Conditions Applying 
to General and Aquatic Effects 
Monitoring; Table 3 – Monitoring 
Program 

Not applicable, processing plant 
not operational in 2024. 

Monthly sampling and analysis of 
detoxified tailings solids (TL-7A) for 
moisture content. 

Schedule I – Conditions Applying 
to General and Aquatic Effects 
Monitoring; Table 3 – Monitoring 
Program 

Not applicable, processing plant 
not operational in 2024. 

Monthly sampling and analysis of 
detoxified 
tailings filtrate (TL-7B) for total metals by 
ICP-MS (including sulphur), TIC, WAD 
cyanide, cyanate and thiocyanate. 

Schedule I – Conditions Applying 
to General and Aquatic Effects 
Monitoring; Table 3 – Monitoring 
Program 

Not applicable, processing plant 
not operational in 2024. 

Bi-annual seepage surveys of 
underground backfilled stopes with 
opportunistic sampling of seepage (TL-11) 
for the analysis of pH, electrical 
conductivity (EC), trace metals by ICP-
MS, alkalinity, acidity, sulphate, cyanide 
(WAD, free, and total), total ammonia, 
nitrate and nitrite. 

Schedule I – Conditions Applying 
to General and Aquatic Effects 
Monitoring; Table 3 – Monitoring 
Program 

Completed. Refer to Section 8. 

Preparation of an annual tailings 
monitoring report to be submitted to the 
NWB by March 31 of the year following 
sample collection and including the results 
and interpretation of the geochemical data 
for tailings solids (TL-6, TL-7A, TL-7B), 
and results and interpretation of seepage 
data from the bi-annual underground 
seepage survey of backfilled stopes (TL-
11). 

Schedule B – General Conditions Completed. Refer to Section 8. 

Sources: This document. 



2024 Annual Geochemistry Monitoring Report, Hope Bay Project 
Summary of Material Production and Management    FINAL  

 

 

SRK CONSULTING (CANADA) INC.    MARCH 2025    LF/LB 11 
 

3 Summary of Material Production and Management 

3.1 Waste Rock 

3.1.1 Doris 
In April 2015, underground mining was re-initiated at Doris after a period of care and maintenance, 
with placement of waste rock on surface commencing in October 2015. In 2023, production was 
suspended at the Doris mine, and underground exploration took place between January and April 
2023. In 2024, no mining activities occurred at the Doris mine.  

3.1.2 Madrid North 
In 2019, mining was initiated at Madrid North with the development of the Naartok East Crown Pillar 
Recovery (NE CPR) in July and then the decline for the underground mine in December. Mining at 
Madrid North was halted at the end of March 2020 due to the Covid-19 global pandemic. Mining 
activities at Madrid North briefly restarted between January and February 2021, with the development 
of the underground decline.  

In 2024, development of the Naartok East portal, located in the NE CPR, was initiated. Between 
September and December 2024, 10,100 t of waste rock was produced from the Naartok East decline 
and used to construct an underground exploration ramp in the Madrid North (Naartok East) 
underground. Additionally, 32,000 t of waste rock was transported from the Madrid WRSF to construct 
the same underground exploration ramp. Section 3.3 outlines locations where quarry rock was used for 
construction rock in 2024.  

3.2 Quarry Development  
In 2024, there were 10 blasts at Quarry 2, two blasts at Quarry E, and 35 blasts at Quarry D (Figure 
3-1). Section 3.3 outlines locations where quarry rock was used for construction rock in 2024. 

3.3 Construction Rock 
A summary of waste rock and quarry rock used for construction is presented in Table 3-1 and 2024 
construction projects are depicted on a map in Figure 3-2. In summary, a total of 42,100 t of waste rock 
sourced from the NE CPR decline and Madrid WRSA (all placed within the NE CPR to support 
exploration activities) and a total of 164,116 t of quarry rock from Quarry 2, D and E was used for 
construction.   
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Table 3-1: Summary of 2024 Construction Projects 

Placement location Waste Rock Quarry Rock1,2 

 Madrid 
WRSF 

NE 
CPR 

Decline 

Quarry D Quarry E Quarry 
2 

Size Fraction3 

Units t t t t t mm 

Within NE CPR 32,000 10,100 - - - - 

Naartok Pad - - 30,518 ~6,000 8,846 0-75 

Naartok Pad - - - - 306 0-50 

Quarry D Ramp - - 2,346 - - - 

Windy road km 4 - - 442 - 68 0-50 

Exploration Road - - 64,630 - 3,394 0-200 

Fresh Water Intake 
Road 

- - 21,896 - - - 

Pad U - - 11,322 - - - 

Robert's Bay Road 
Widening 

- - 2,380 - - - 

Windmill Access 
Road 

- - 11,934 - - - 

       

Blind Hill 4 Road - - -  34 0-35 

Total 32,000 10,100 145,468 ~6,000 12,648 - 
Notes: 
1Rock from Quarry 2 was used as surface crush. 
2Quarry rock volumes were converted from m3 to t using a conversion factor of 2 t per m3. 
3Denotes crush size of Quarry 2 rock. 

3.4 Tailings 
The process plant has been in care and maintenance since mid-October 2021 and did not operate in 
2024. No tailings were produced in 2024.  
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4 Methods and QA/QC 
Geochemical monitoring programs include geological inspections and laboratory analysis. Analytical 
field tests (Section 4.1.1) are completed by either SRK or Agnico Eagle. Laboratory analysis is carried 
out by external commercial labs (Section 4.1.2). QA/QC (Section 4.2) and data interpretation (Section 
4.3) are completed by SRK. In this report, all laboratory results have been rounded to two significant 
figures to account for analytical uncertainty.  

4.1 Analytical Methods 

4.1.1 Field Test Work 
Test work conducted in the field is executed by field staff.   

4.1.1.1 Solids Samples 

Rinse tests completed on sieved fine fractions (-2 mm) of samples and involved mixing a 1 to 1 ratio of 
distilled water and solids and measuring the resulting pH and electrical conductivity (EC).  

4.1.1.2 Seepage Samples 

Field measurements of pH, conductivity, temperature, and oxidation reduction potential are determined 
using handheld meters that are calibrated daily. Seepage flow rates were measured in the field by 
using a flow meter (MF OTT Pro Flow Meter) or using visual estimates. 

4.1.2 Laboratory Test Work 

4.1.2.1 Solids Samples 

Solids testing was completed at Bureau Veritas (BV) in Burnaby, BC using the following analytical 
methods: 

 Acid Base Accounting (ABA): 

– Paste pH (Sobek et al. 1978). 

– Total sulphur by Leco. 

– Sulphate sulphur by hydrochloric (HCl) acid leach based on a modified version of ASTM 
Method D 2492-02. 

– Total inorganic carbon (TIC) where the sample is reacted with HCl and the evolved CO2 is 
measured by Leco or using a coulometer. 

– Fizz test and modified neutralization potential (MEND 1991). 



2024 Annual Geochemistry Monitoring Report, Hope Bay Project 
Methods and QA/QC    FINAL  

 

SRK CONSULTING (CANADA) INC.    MARCH 2025    LF/LB 16 
 

 Metals analysis by aqua regia digest followed by Inductively Coupled Plasma Mass Spectrometry 
(ICP-MS) multi-element scan of 8 major elements (e.g., aluminum, calcium, magnesium, sodium, 
potassium, iron, sulphur) and 29 trace elements (e.g., arsenic, zinc, copper, cadmium, lead). 

 Shake flask extraction (SFE) tests on the sieved -2 mm fraction using deionized water with a 3:1 
liquid to solid ratio and a 24-hour shaking period (MEND 2009). Leachates from the SFE tests are 
analyzed for pH, conductivity, total alkalinity, sulphate, nitrate, ammonia, acidity and dissolved 
metals (including mercury and selenium).  

4.1.2.2 Water Samples 

Routine water quality monitoring samples from the sumps and outside the berm of the contact water 
pond downstream of the Madrid North WRSA (Section 9.2.5), freshet seepage samples (Sections 
9.2.3, 9.2.4, and 9.2.6) and underground seepage samples (Section 8.2.1) were submitted to ALS 
Laboratory, in Yellowknife, NT for the analysis of the following parameters: 

 Physical parameters: pH, EC, total suspended solids (TSS),  

 Major anions: alkalinity, chloride, sulphate. 

 Nutrients: ammonia, nitrite and nitrate  

 Dissolved metals by ICP-MS.  Samples were filtered and preserved at the time of sampling in the 
field. 

Selected sample sets were also analyzed for the following parameters: 

 Total dissolved solids (TDS, freshet seepage and underground seepage only). 

 Acidity (freshet seepage and underground seepage only), 

 Phosphorus (freshet seepage and underground seepage only).  

 Total metals by ICP-MS (Madrid North WRSA routine samples only). 

 Free, total and WAD cyanide (underground seepage only). 

 Total cyanide (freshet seepage and Madrid North WRSA routine samples other than CWP Berm – 
Outside only). 

4.2 QA/QC 
A number of QA/QC programs were executed as part of the geochemical monitoring programs at Hope 
Bay and are summarized as follows: 

 Agnico Eagle executed the Quality Assurance and Quality Control Plan documented in Agnico 
Eagle (2022c) during collection of quarry rock and seepage water quality samples (Sections 7 to 
9). SRK has not reviewed Agnico Eagle (2022c) or the outcomes.  

SRK (2024b: SRK’s QAQC program includes an assessment of field sampling procedures, evaluation 
of laboratory inhouse QAQC methods and overall data review: 

– Field and travel blanks are analyzed to identify any potential contamination within samples.  
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– A comparison of field and laboratory measurements is undertaken to assess potential changes 
in composition during storage and transit or identify any issues attributed to field equipment or 
the recording of field results.  

– Field duplicate samples are submitted blindly for analysis and results are assessed to 
determine the reproducibility of the data.  

– SRK reviews in-house laboratory QAQC data including results of method blank samples, 
laboratory split duplicates and standard/certified reference materials.  

– An ion balance is calculated on all water samples to determine the balance between positively 
charged cations and negatively charged anions.  

– Where total and dissolved metals are reported, SRK reviews the data to ensure that total 
metals are consistently reported higher than dissolved metals. 

– For acid base accounting data, SRK compares total sulphur with sulphate sulphur results and 
sulphur determined by ICP to sulphur determined by Leco furnace. Neutralization potential data 
is compared with paste pH and fizz test results to ensure a reasonable correlation. 

SRK conducts QC checks for all data received that are documented in the QA/QC section for each 
monitoring program, e.g., Sections 7.2.1 and 8.3.1. 

4.3 Data Interpretation 

4.3.1 ARD Classification 
Sulphide sulphur is calculated as the difference between total sulphur and sulphate. Acid potential (AP) 
was calculated using sulphide sulphur.   

The ratio of TIC to AP provides a measure of the ARD potential of the sample with ARD classification 
summarized as follows:  

 Non-potentially ARD generating (non-PAG):  TIC/AP > 3 or total sulphur ≤ 0.1%. 

 Uncertain: 1 ≤ TIC/AP < 3 and total sulphur > 0.1%.   

 PAG: TIC/AP < 1 and total sulphur > 0.1%.   

Interpretations of values of NP/AP were the same as TIC to AP. The criteria for TIC/AP and NP/AP 
values follows guidance from MEND (2009) and the sulphur criterion is based on Day and Kennedy 
(2015), which takes into consideration ability of acid-consuming silicate minerals to neutralize weak 
acidity. Samples with a total sulphur content <0.10% are classified as non-PAG regardless of the 
TIC/AP ratio.  
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4.3.2 ML Potential 
Trace element data for solid samples were compared to ten times average crustal abundance (CA) for 
basalt (Price 1997) as an indicator of enrichment. Selenium could not be assessed because 
concentrations were below the detection limit or within the range of analytical error.  
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5 Waste Rock from Doris Mine  
The purpose of the monitoring program is to geochemically characterize waste rock stored on surface 
and compare the geochemical characteristics with the baseline geochemical characterization program 
(SRK 2015a). 

In 2024, the Doris Mine was in care and maintenance. There was no production of waste rock or ore.  
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6 Waste Rock from Madrid North Mine 
In 2024, there was no ore production at the Madrid North Mine. Underground exploration activities 
between September and December 2024 resulted in the production of 10,100 t of waste rock that was 
used to construct an underground exploration ramp in the Madrid North (Naartok East) underground. 
Section 3.1.2 and Table 3-1 present waste rock production volumes and placement location as 
construction rock.  
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7 Quarry Rock and As-Built Construction Materials 
Monitoring requirements for quarries and quarry rock associated with Hope Bay are specified in Water 
Licence (NWB 2018), Water Licence 2BE-HOP1232 (NWB 2022), the Framework Agreement signed 
between TMAC and the Kitikmeot Inuit Association (KIA) for belt wide land tenure and the QMP 
(Agnico Eagle 2022b).  

7.1 Methods 

7.1.1 Quarry Monitoring 
Quarry activities in 2024 included 10 blasts at Quarry 2, 35 blasts at Quarry D, and two blasts at 
Quarry E. As per the QMP (Agnico Eagle 2022b), Agnico Eagle geologists conducted visual geological 
inspections of the active quarry face at least once per week during periods of active blasting to verify 
geological characteristics, including lithology according to the Hope Bay geological logging codes, 
sulphide content (type, quantity, and habit), carbonate content (type, quantity, and fizz test with 10% 
HCl), evidence of oxidation and the presence or absence of fibrous actinolite. Sample collection of 
ROQ rock for geochemical characterization of Quarry D was conducted twice per year as per the 
methods in Section 3.1.3 of the QMP (Agnico Eagle 2022b). One set of samples was collected from 
Quarry 2 in 2024 and is considered sufficient given the relatively low volume of rock blasted (12,648 t). 
The samples collected from Quarry D for geochemical characterization were also geologically 
described. Geological descriptions and geochemical characterization of Quarry 2 and Quarry E were 
not completed in 2024 (see Section 7.2.2.1). As-built construction monitoring will be conducted in 
summer 2025 (Section 7.1.2), as per the QMP. 

 Table 7-1: Summary of Quarry Inspections and Samples Collected 

Location Inspection Date1 Samples Collected2 

Quarry D 
4-Sep-24 3 

21-Oct-24 2 

Quarry 2 8-Jun-24 2 

Sources: This document. 

Notes: 
1 Inspection report for Quarry 2 not available at time of report writing. 
2 Complete ABA data not available for September 2024 Quarry D samples 

Table 7-1 presents a summary of geological inspections and sample collection for geochemical 
characterization according to the methods outlined in the QMP. 
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Table 7-2: Summary of ABA Analyses for Quarry Monitoring Samples 

Rock 
Source 

Sample 
Date 

Sample 
ID 

Sieve 
Size 

Paste 
pH 

Total 
S  SO4 Sulphide AP1 TIC Modified 

NP TIC/AP NP/AP 

s.u. % % % kg 
CaCO3/t kg CaCO3/t kg CaCO3/t - - 

Quarry 
2 8-Jun-24 

CAHBC1
00612  <1 cm 9.0 0.16 0.02 0.14 4.4 110 110 25 26 

CAHBC1
00612 <2 mm 8.8 0.22 0.03 0.19 5.9 200 210 42 39 

CAHBC1
00613  <1 cm 8.9 0.16 0.06 0.10 3.1 130 120 34 36 

CAHBC1
00613 <2 mm - 0.22 - - - - - - - 

Quarry 
D 

4-Sep-
242 

SRK-
QD-01-

24 
<1 cm - 0.13 - - - - - - - 

SRK-
QD-01-

24 
<2 mm - 0.16 - - - - - - - 

SRK-
QD-02-

24 
<1 cm - 0.15 - - - - - - - 

SRK-
QD-02-

24 
<2 mm - 0.20 - - - - - - - 

SRK-
QD-04-

24 
<1 cm - 0.05 - - - - - - - 

SRK-
QD-04-

24 
<2 mm - 0.06 - - - - - - - 

21-Oct-
243 

B011501 <1 cm - 0.08 - - - - - - - 

B011501 <2 mm - 0.09 - - - - - - - 

B011502 <1 cm - 0.07 - - - - - - - 

B011502 <2 mm - 0.10 - - - - - - - 

Source: https://srk.sharepoint.com/sites/NACAPR003064/Internal/!070_Project_Data/030_Subcontractor/BV/ C443858V2R-R2025-01-29_10-15-
24_R006_Att_4_ARD_Report-C443858_final_(29-Jan-25)_QAQC_mlt 

 
Notes: 1AP calculated from sulphide sulphur. 
2Complete ABA, trace metals, and SFE testing is underway and will be provided as an addendum to this report. 
3Further analysis is not required because total sulphur values do not exceed 0.10%. 
“-“ denotes data not available.  
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Figure 7-1: Modified NP vs. TIC, Quarry 2 Material 
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Figure 7-2: ARD Classifications by Modified NP/AP, Quarry 2 Material 
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Figure 7-3: ARD Classifications by TIC/AP, Quarry 2 Material 

7.2.2.3 Elemental Analyses 

The trace element content for Quarry 2 samples is presented in Table 7-3 with complete laboratory 
results presented in Appendix A3. All parameters were less than ten times the average crustal 
abundance for basalt indicating no appreciable enrichment.  
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7.2.2.4 SFE Tests 

SFE parameters for Quarry 2 samples are presented in Appendix A4.   

SFE pH was 9.5 and 9.6. Values of EC were from 68 and 72 µS/cm. Major cation chemistry was 
dominated by sodium (6.3 and 6.8 mg/L) with lesser calcium (4.9 and 5.0 mg/L), while major anions 
were dominated by total alkalinity (25 and 23 mg/L). Concentrations of nitrate were 0.26 mgN/L and  
0.22 mgN/L and ammonia was 0.088 and 0.11 mgN/L. Overall, trace element concentrations were low. 

7.2.3 As-Built Construction Monitoring 
Due to local climate conditions (heavy snow cover in the winter), as-built construction monitoring for 
the Hope Bay Project occurs during the summer months. Many of the 2024 construction projects took 
place after September 2024 (Section 3.3). Geological inspection and geochemical sampling of the 
2024 as-built construction rock will take place during summer of 2025.  
 

  



2024 Annual Geochemistry Monitoring Report, Hope Bay Project 
Tailings    FINAL  

 

SRK CONSULTING (CANADA) INC.    MARCH 2025    LF/LB 31 
 

8 Tailings 

8.1 Background 
In the processing plant, there are two sections: the concentrate lines (CL1 and CL2) and the 
Concentrate Treatment Plant (CTP). Cyanide is a reagent used exclusively in the CTP to dissolve gold 
from the solid concentrate which is then captured by resin. The concentrate lines (CL) react poorly to 
the presence of cyanide and so this side must be kept free of cyanide for the process to perform well. 
The final stage of the CTP is cyanide destruction. Cyanide is destroyed using the INCO SO2 process. 
When in operation, the detoxified slurry was filtered, and the solids (TL-7A) were combined with waste 
rock and placed underground as permanent backfill. Since there was no tailings production in 2024, 
the above did not occur. Seepage surveys of the backfilled detoxified tailings (TL-11) are conducted bi-
annually. The detoxified tailings filtrate (TL-7B) is pumped to the tailings thickener where it is combined 
with the flotation tailings slurry. Tailings slurry supernatant (TL-5) and solids (TL-6) are discharged to 
the TIA. The detoxification circuit is run to produce a total cyanide level of less than one part per million 
(1 ppm).  

When the process plant is operational, the solution from the detoxification circuit and final detoxified 
tailings are routinely analyzed for weak acid dissociable (WAD) and total cyanide species by mill 
personnel to monitor the performance of the cyanide detoxification circuit.   

Hope Bay initiated ore processing at the Doris mill and commenced deposition of flotation tailings in 
the Doris tailings impoundment area (TIA) in January 2017 and placement of detoxified tailings as 
backfill in stopes of the Doris Mine in February 2017. The geochemical monitoring of tailings 
commenced in February 2017. In October 2019, ore processing started from Madrid North (Naartok 
East Crown Pillar Recovery, NE CPR) at the Doris mill. Ore from the NE CPR is blended with Doris ore 
for processing at a target ratio of a maximum 25% Naartok East ore to 75% Doris ore. The Doris mill 
did not operate in 2024. 

8.2 Methods 
As discussed in Section 3.4, the process plant was in care and maintenance throughout 2024 and 
accordingly the scope of tailings monitoring was limited to the underground seepage monitoring 
program in accordance to the Waste Rock, Ore, and Mine Backfill Management Plan (Agnico Eagle 
2022a).  





2024 Annual Geochemistry Monitoring Report, Hope Bay Project 
Tailings    FINAL  

 

SRK CONSULTING (CANADA) INC.    MARCH 2025    LF/LB 33 
 

8.3 Results and Discussion 

8.3.1 QA/QC 
The data from the underground stope seepage samples (TL-11) all passed SRK’s QC checks except 
for the following: 

 The field vs. lab pH exhibited greater than 1 pH unit difference for TL11-120 West Limb 
(EO2407635-001) and TL11-110-Right (EO2407635-004). Field and lab pH were checked and 
verified. 

 The field vs. lab EC for TL11-110-Right (EO2407635-004) and 120 Level (EO2410127-002) failed 
QC. Field and lab EC were checked and verified.  

 There was no field duplicate for dissolved metals analysis. 

SRK does not consider the above failures to have a material impact on the overall conclusions made 
on the laboratory data. All data were accepted as received. 

8.3.2 Seepage Monitoring of Backfilled Stopes (TL-11) 
Selected water quality analyses of the seepage monitoring samples collected in the vicinity of the 
underground stopes are provided in Table 8-1 and full results are included in Appendix B1. The results 
are compared to median and 5th and 95th percentile concentrations reported in the previous TL-11 
monitoring surveys (2017 to 2023).  

pH ranged between 8.1 and 8.7 and all values were typically within the historical range of TL-11 
seepage data. All 2024 samples exhibited pH values above the 50th percentile from the historical 
sample set (2017 to 2023) and two of the samples were above the 95th percentile from the historical 
sample set.  

EC results ranged from 9,100 to 17,000 µS/cm with the lowest values at Level 110 EXT, Level 114, 
and Level 134 Doris (9,100 to 11,000 µS/cm). Since 2020, EC values have been approximately five 
times lower than seepage samples collected from 2017 to 2019 (Figure 8-1). 
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Figure 8-1: EC timeseries plot for underground seepage (TL-11)  
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Table 8-1: Summary of Underground Stope Seepage and Ponded Water Samples (TL-11) 

  September November 
Historical Statistics (2017-2023) 

Sample ID  TL11-120 West 
Limb 

TL11-110-
Left TL11-110-Right TL11-134 Doris CPR TL11-114 TL11-120 TL11-110 EXT 

Date Sampled  9/1/2024 9:10 9/1/2024 9:55 9/1/2024 9:50 9/1/2024 10:40 11/3/2024 14:00 11/3/2024 13:30 11/3/2024 14:20 P05 P50 P95 

Parameter Units Water Water Water Water Water Water Water n=40 n=40 n=40 

Flow Rate L/s 

Medium Flow, 
No 

Measurement 
Recorded 

Medium 
Flow, No 

Measuremen
t Recorded 

Medium Flow, No 
Measurement 

Recorded 

High Flow, No 
Measurement 

Recorded 
Moderate Flow, No 

Measurement Recorded 
Moderate Flow, No 

Measurement 
Moderate Flow, No 

Measurement 
   

pH pH 8.2 8.1 8.2 8.2 8.4 8.7 8.1 6.7 7.8 8.4 

Conductivity uS/cm 13000 17000 16000 9500 9100 12000 10600 290 18000 100000 

Total Suspended 
Solids mg/L 68 150 240 3.0 36.0 44.0 44.0 3.0 49 690 

Total Dissolved 
Solids mg/L 8100 11000 11000 11000 5100 7200 6200 290 11000 80000 

Sulphate (SO4) mg/L 510 870 860 530 380 550 370 16 860 1300 

Alkalinity, Total (as 
CaCO3) mg/L 200 250 250 250 210 210 210 45 210 260 

Chloride (Cl) mg/L 4200 5500 5400 2900 2900 4100 3600 130 7200 47000 

Calcium (Ca)-
Dissolved mg/L 170 310 320 200 130 170 160 40 330 15000 

Magnesium (Mg)-
Dissolved mg/L 240 390 370 190 190 260 230 12 410 1600 

Potassium (K)-
Dissolved mg/L 70 87 86 50 55 72 67 2.4 110 550 

Sodium (Na)-
Dissolved mg/L 2200 2600 2600 1500 1600 2200 1900 30 3400 11000 

Cyanide, Total mg/L 0.014 0.0097 0.0076 0.0050 0.013 0.0056 0.0052 0.0050 0.024 0.33 

Cyanide, Weak 
Acid Diss mg/L 0.0050 0.0050 0.0050 0.0050 0.020 0.0050 0.0050 0.0050 0.0050 0.024 

Cyanide, Free mg/L 0.0050 0.0050 0.0050 0.0050 0.020 0.0050 0.0050 0.0050 0.0050 0.022 

Ammonia, Total (as 
N) mg/L 0.028 0.31 0.23 0.19 0.36 0.043 0.087 0.031 5.7 350 

Nitrate (as N) mg/L 3.6 9.8 8.8 3.5 0.79 3.5 2.1 0.26 14 520 

Nitrite (as N) mg/L 0.010 0.68 0.65 0.043 0.023 0.023 0.028 0.0013 0.53 16 

Aluminum (Al)-
Dissolved mg/L 0.010 0.010 0.010 0.010 0.0050 0.010 0.010 0.0050 0.020 0.10 

Antimony (Sb)-
Dissolved mg/L 0.0010 0.0010 0.0010 0.0010 0.00050 0.0010 0.0010 0.00022 0.0020 0.010 

Arsenic (As)-
Dissolved mg/L 0.0021 0.0010 0.0011 0.0010 0.0042 0.00205 0.0011 0.00068 0.0036 0.010 
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  September November 
Historical Statistics (2017-2023) 

Sample ID  TL11-120 West 
Limb 

TL11-110-
Left TL11-110-Right TL11-134 Doris CPR TL11-114 TL11-120 TL11-110 EXT 

Barium (Ba)-
Dissolved mg/L 0.025 0.027 0.027 0.022 0.033 0.026 0.044 0.0052 0.032 0.56 

Beryllium (Be) 
Dissolved mg/L 0.00020 0.052 0.00020 0.00020 0.00010 0.00020 0.00020 0.00004 0.0005 0.01 

Boron (B)-
Dissolved mg/L 1.4 1.8 1.7 1.1 1.3 1.5 1.2 0.039 2.02 3.5 

Cadmium (Cd)-
Dissolved mg/L 0.000062 0.00017 0.00020 0.00021 0.000025 0.000054 0.000050 0.000015 0.00023 0.032 

Chromium (Cr)-
Dissolved mg/L 0.0050 0.0050 0.0050 0.0050 0.0025 0.0050 0.0050 0.00050 0.0035 0.010 

Cobalt (Co)-
Dissolved mg/L 0.0069 0.011 0.011 0.010 0.0037 0.0078 0.0023 0.00015 0.026 0.21 

Copper (Cu)-
Dissolved mg/L 0.0083 0.010 0.011 0.011 0.0057 0.0079 0.0020 0.0043 0.021 0.57 

Iron (Fe)-Dissolved mg/L 0.10 0.10 0.10 0.10 0.050 0.10 0.10 0.020 0.20 1.0 

Lead (Pb)-
Dissolved mg/L 0.0042 0.00050 0.00050 0.00050 0.00025 0.00060 0.00050 0.000095 0.0010 0.14 

Manganese (Mn)-
Dissolved mg/L 0.48 0.55 0.45 0.51 0.22 0.45 0.14 0.013 1.1 9.8 

Molybdenum (Mo)-
Dissolved mg/L 0.0042 0.0036 0.0036 0.0023 0.0046 0.0042 0.0027 0.00037 0.0044 0.033 

Nickel (Ni)-
Dissolved mg/L 0.014 0.023 0.024 0.023 0.0037 0.014 0.0050 0.00097 0.043 0.40 

Selenium (Se)-
Dissolved mg/L 0.00057 0.0022 0.0018 0.0010 0.00025 0.00054 0.00050 0.00022 0.0022 0.014 

Silver (Ag)-
Dissolved mg/L 0.00010 0.00023 0.00020 0.00010 0.000050 0.00010 0.00010 0.000010 0.00020 0.041 

Strontium (Sr)-
Dissolved mg/L 2.1 3.5 3.4 1.6 1.8 2.1 2.2 0.083 3.8 32 

Sulfur (S)-
Dissolved mg/L 200 340 350 200 140 190 120 5.8 350 590 

Zinc (Zn)-Dissolved mg/L 0.030 0.010 0.015 0.027 0.020 0.013 0.010 0.0082 0.036 1.8 

Source: https://srk.sharepoint.com/sites/NACAPR003064/Deliverables/2024 Annual Reports/Doris Madrid/020_Tables/[NA CAPR003064_HopeBay_TailingsMonitoringData_2024_TL7B & TL11_Charts_lf_rev00.xlsx] 
 

Notes:Blue italics = Value less than laboratory detection limit. Detection limit shown. 

Metal(loid) concentrations are reported as dissolved. 

Hardness not analyzed in 2024.
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Potential sources of the major ions include i) process reagents (sodium), ii) sulphide oxidation with 
resulting carbonate dissolution from waste rock and detoxified tailings (sulphate, calcium and 
magnesium), iii) drilling brine (calcium and chloride) and iv) saline groundwater (seawater 
composition).   

All 2024 seepage samples have a major cation chemistry dominated by sodium (1,500 to 2,900 mg/L). 
Chloride is the dominant anion (2,900 to 5,900 mg/L). Concentrations of other major ions were low 
(<400 mg/L) other than sulphate, which ranged from 370 to 870 mg/L.   

This major ion signature is characteristic of seawater, although seepage concentrations are more dilute 
than seawater; these samples are probably indicative of saline groundwater.  

The 2022 annual report (SRK, 2023) noted a data trend where the majority of underground seepage 
samples collected since 2020 were influenced by saline groundwater whereas the majority of samples 
collected between 2017 to 2019 were not. The seepage samples collected in 2024 follows this trend.    

Figure 8-2 to Figure 8-11 presents the TL-11 monitoring sample collected since 2017 for key 
parameters. The results of the September and November 2024 seepage surveys are summarized as 
follows: 

 The decrease in EC from 2020 onwards coincides with a decrease in concentrations of a number 
of key parameters including dissolved chromium, cadmium (Figure 8-2), cobalt (Figure 8-3), copper 
(Figure 8-4), nickel (Figure 8-5), selenium (Figure 8-6), zinc (Figure 8-7), and silver (Figure 8-11). 
These trends continued through 2024.  

 One or more samples reported some parameter concentrations greater than the 50th percentile 
from the historical sample set including TSS, TDS, total alkalinity, nitrite (as N), sulphate, and 
dissolved concentrations of arsenic, barium, beryllium, lead, molybdenum, silicon, silver, uranium, 
and zinc. All seepage sample results were below the 95th percentile from the historical sample set 
except for dissolved beryllium for the Level 110 sample collected from the left side of the waste pile 
in September (TL11-110-Left).  

 Samples collected from the waste pile at the base of Level 110 reported the highest sulphate 
concentrations, ranging between 860 and 870 mg/L (Figure 8-8). These results were greater than 
the 50th percentile from the historical sample set and it is possible that contact with the waste rock 
is contributing to the sulphate load in these seepage samples. Sulphate concentrations in all other 
seepage samples ranged between 370 and 550 mg/L.   

 Total alkalinity timeseries data is plotted in Figure 8-9. Concentrations were between the 50th and 
95th percentile from the historical sample set in all samples (210 to 250 mg/L as CaCO3) except the 
sample from Level 120 (West Limb) in September (200 mg/L as CaCO3).  

 Dissolved arsenic was above the 50th percentile from the historical sample set in one seepage 
sample from Level 114 (0.0042 mg/L) but lower in all other samples ranging from below the limit of 
detection (<0.0010mg/L) to 0.0025 mg/L. (Figure 8-10). The higher dissolved arsenic result 
reported at Level 114 is consistent with the 2022 and 2023 seepage sampling in this area (SRK 
2023 and 2024).  
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 Levels of ammonia and nitrate were below the 50th percentile from the historical sample set in all of 
the seepage samples. Consistent with results from 2023, nitrite concentrations were below the 50th 
percentile from the historical sample set in all samples except for the two seeps collected from the 
Level 110 waste pile which reported concentrations below the 95th percentile (0.65 and 0.68 mg/L 
as N).  

 Chromium concentrations were below analytical limits of detection in all seepage samples, but the 
detection limit varied between <0.0025 and <0.0050 mg/L.  

 Zinc was below the 50th percentile from the historical sample set in all samples (below the limit of 
detection [0.01 mg/L] to 0.027 mg/L) except for sample 110 EXT which reported a concentration of 
0.044 mg/L between the 50th and 95th percentile from the historical sample set.  

 Samples collected from 2024 all reported total cyanide below the 50th percentile from the historical 
sample set. WAD and free cyanide were below the analytical limit of detection in all seepage 
samples. 

 The results suggest that seepage samples collected between 2017 and 2019 represent contact 
water of detoxified tailings whereas concentrations in samples collected between 2020 and 2022 
are more dilute and likely represent contact water mixed with saline groundwater. Concentrations 
in 2023 seepage samples were similarly dilute, however without chloride data, a saline source 
could not be assessed. 2024 seepage samples are consistent with post-2019 trends, suggesting 
continued contact water mixed with saline groundwater. 
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Figure 8-2: Dissolved cadmium timeseries plot for underground 
seepage (TL-11) 

 

Figure 8-3: Dissolved cobalt timeseries plot for underground seepage 
(TL-11) 

 

Figure 8-4: Dissolved copper timeseries plot for underground 
seepage (TL-11) 
 

 
 

Figure 8-5: Dissolved nickel timeseries plot for underground seepage 
(TL-11)  

 

 

Figure 8-6: Dissolved selenium timeseries plot for underground 
seepage (TL-11) 

 

 

  

 

Figure 8-7: Dissolved zinc timeseries plot for underground seepage 
(TL-11) 
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Figure 8-8: Sulphate timeseries plot for underground seepage (TL-11) 
 

 

Figure 8-9: Total alkalinity timeseries plot for underground seepage 
(TL-11) 

 

Figure 8-10: Dissolved arsenic timeseries plot for underground 
seepage (TL-11) 

 

Figure 8-11: Dissolved silver timeseries plot for underground 
seepage (TL-11)  
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9 Seepage Survey 

9.1 Methods 

9.1.1 Sample Collection and Analysis 
The freshet seepage survey monitors contact water from waste rock and construction rock 
(infrastructure). The freshet seepage surveys were conducted in accordance with the Hope Bay Project 
Quarry Management Plan (QMP; Agnico Eagle 2022b) and WROMP (Agnico Eagle 2022a). Three 
reference sites were sampled as part of the program. 

Agnico Eagle conducted the 2024 waste rock freshet seepage survey from May 27th to June 7th, 2024 
and monthly sampling of water in the Madrid North Waste Rock Storage Area (WRSA) Contact Water 
Pond (CWP) and Sumps on May 20th, June 12th, July 10th, August 18th, and September 16th, 2024 
(Table 9-1, Figure 9-1 to Figure 9-7).  

The Madrid portal pad and overburden stockpile were monitored for saline seepage that was indicated 
in 2020. Additionally, the South Dam buttress was sampled in 2024. 

For waste rock, the freshet seepage survey involves walking the toe of all waste rock stockpiles and 
the downstream toe of a section of the Doris camp pad where waste rock contact water bypasses 
collection ponds but is intercepted by downstream sumps. Water samples from the Madrid CWP and 
Sumps are waste rock drainage from the Madrid North WRSA.  

At each seepage station, field measurements are documented and a water sample collected for 
analysis as per Sections 4.1.1.2 and 4.1.2.2, respectively. As per the QMP, the construction seepage 
survey is conducted once following construction. Agnico Eagle collected a total of 34 samples as 
detailed in Table 9-1. Two duplicate samples, two field blanks, and one travel blank were also collected 
and submitted to ALS Environmental Labs in Burnaby, BC for laboratory analysis as part of SRK’s 
recommended quality assurance/quality control (QA/QC) program. At each station, Agnico Eagle 
collected field measurements and collected a sample for laboratory analysis (outlined in Section 
4.1.2.2).  

All samples were analyzed for pH, EC, alkalinity, ammonia, bromide, chloride, fluoride, nitrate, nitrite, 
phosphorus, sulphate, dissolved metals, and total suspended solids (TSS). For Doris, Portal Pad, and 
Madrid WRSA freshet seepage samples (CWP-01), total dissolved solids (TDS) and acidity were also 
analyzed. For the Madrid CWP and Sump samples, total metals were analyzed as per the Water 
Licence. Total cyanide was analyzed for Doris, Madrid North Sump samples and CWP samples 
(MMS1-N, MMS1-S). All samples were filtered and preserved in the field, as required. 
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Table 9-1: Summary of 2024 seepage survey locations 
Mine Area Material Source Sample Area No. of Samples5 
Reference Background Reference (Doris-Windy 

Road) 
3 

Doris Waste Rock Stockpiles (Pad 
T)1 

Toe of the waste rock 
stockpiles on Pad T 

3 

 Embankment immediately 
downstream of the waste 
rock and ore stockpile on 
Pad I and upstream of the 
Doris Contact Water Pond 
1 

2 

  Toe of the access roads 
located down-gradient of 
the Doris waste rock 
stockpiles 

1 

 Infrastructure South Dam buttress 1 

Madrid North Overburden from NE CPR2,6  Overburden Stockpile 0 

 Waste Rock from NE CPR6 Portal Pad 2 

 Waste Rock Stockpiles (at 
WRSA) 

WRSA Pad Seepage 0 

 Outside CWP Berm 1 

  Sump 1, 2 3, and 43 14 

  Contact Water Pond 
(CWP)3,4 

10 

Sources: Compiled in text 

Notes:  
1 Referred to as Waste Rock Influenced Area (WRIA) in text. 
2 Stockpile also contains minor amounts of rock from Quarry D & NE CPR that was used for construction. 
3 Routine water quality samples. 
4 Collected from stations MMS1-N and MMS1-S (Figure 9-7). 
5 Areas with no samples collected were surveyed but no seepage was observed. 
6 Scope of seepage monitoring is saline seepage and associated water quality.  
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9.2 Results and Discussion 
Figure 9-1 to Figure 9-8 present location maps of the seepage samples, surveyed areas, and of the as-
built alignment of the Doris and Madrid mine areas. A complete set of field observations and 
measurements is provided in Appendix C1. Appendix C2 contains the laboratory water chemistry 
results. 

9.2.1 Quality Assurance and Quality Control 
Section 4.2 outlines QA/QC program criteria for water samples. A summary of QA/QC results for 
seepage samples is provided in Table 9-2 

Results are summarized as follows: 

 Two samples (MMS1-S1 and 24-PCP-01) failed on field EC vs. lab EC with a 103% and >30% 
relative percent difference, respectively. 

Overall, data were accepted as received because the failures were not material to data interpretation. 

  



https://srk.sharepoint.com/sites/NACAPR003064/Deliverables/2024
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Table 9-3: Summary of physical parameters and major ions for 2024 reference seepage samples 

Sample ID Date pH EC TDS Total 
Alkalinity 

Total 
Ammonia 

Total 
Cyanide 

Cl NO3 NO2 SO4 Ca Mg K Na 

s.u. µS/cm mg/L mg/L as 
CaCO3 

mg/L as N mg/L mg/L mg/L as N mg/L as N mg/L mg/L mg/L mg/L mg/L 

REFSEEP01 11-Jul-24 7.3 66 64 22 0.020 <0.0050 5.6 <0.0050 <0.0010 0.51 4.4 3.0 0.099 5.4 

REFSEEP02 11-Jul-24 7.8 410 290 54 0.042 <0.0050 82 <0.0050 <0.0010 14 24 8.6 0.47 39 

REFSEEP03 11-Jul-24 7.9 190 110 49 0.023 <0.0050 19 <0.0050 <0.0010 14 17 3.8 0.48 13 

Sources: https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
 
 

Table 9-4: Summary of dissolved metals for 2024 reference seepage samples 

Sample ID Date Al Ba As Cd Co Cu Fe Mn Mo Ni Se Sr Zn 

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

REFSEEP01 11-Jul-24 0.086 0.0027 0.00024 <0.000010 <0.00010 0.0032 0.17 0.0010 0.000090 0.0030 0.000069 0.015 0.0025 

REFSEEP02 11-Jul-24 0.023 0.0060 0.00028 <0.000010 0.00013 0.0016 0.12 0.0048 0.000087 0.0019 0.000066 0.082 0.0017 

REFSEEP03 11-Jul-24 0.021 0.0048 0.00013 <0.000010 <0.00010 0.0012 0.13 0.012 <0.00010 0.00060 <0.00005 0.035 <0.001 

Sources: https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
 

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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9.2.3 Doris Waste Rock Influenced Area 
Locations of seepage samples collected from the Doris Camp Pad are shown in Figure 9-2. 

Field Data  

Table 9-5 presents field results for the Doris seepage samples. 

Field pH ranged from 7.5 to 8.2 pH units for all seepage locations. Field EC ranged from 290 to 
10,000 µS/cm. Based on the results of surveys from previous years, samples collected from the Doris 
camp pad area were categorized into the following three groups: 

 Group 1: samples collected immediately downstream of waste rock on Pad T (24-DC-03, 24-DC-
04, and 24-DC-05) and waste rock and ore on Pad I at the upstream embankment of the Doris 
Contact Water Pond 1 (24-PCP-01 and 24-PCP-02). Some of these samples showed waste rock 
and ore influenced chemistry with elevated EC while others exhibited chemistries that were not 
indicative of waste rock seepage.  

 Group 2: samples collected at the toe of the access roads showing chemistry impacted by waste 
rock/ore and detoxified tailings (24-DC-08).  

 Group 3: samples collected at the toe of the access roads showing diluted source loading from 
detoxified tailings and little to no waste rock and ore influence. No Group 3 samples were collected 
in 2024.  
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Table 9-5: Summary of field results for 2024 Doris WRIA seepage samples 

Group1 Sample ID Date 
pH EC ORP Temperature Flow 

s.u. µS/cm mV2 °C m/s 

1 

24-PCP-01 23-May-24 8.1 740 180 8.4 0.019 

24-PCP-02 7-Jun-24 8.0 3,300 250 9.2 -4 

24-DC-03 3-Jun-24 8.2 2,000 210 10 -3  

24-DC-04 2-Jun-24 8.4 290 200 3.2 0.166 

24-DC-05 2-Jun-24 8.2 590 220 7.7 -4 

2 24-DC-08 7-Jun-24 7.5 10,000 240 4.8 0.032 

3 None - - - - - - 

Source: 
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024 

Notes:  

- Denotes data was not collected 
1 Groups are defined as follows: 

 1 – Direct waste rock contact water  
 2 –Waste rock and detoxified tailings influence  
 3 –Detoxified tailings influence with little to no waste rock influence  

2 Field calibrated ORP measurements 
3 No flow recorded 
4 Unable to measure due to low flow  
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All contact water from waste rock and at toe of the road is intercepted by water management collection 
systems and pumped to the Doris Tailings Impoundment Area. 
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Table 9-6: Summary of physical parameters and major ions for 2024 Doris WRIA seepage samples 

Group1 Sample ID Date 
pH EC TDS Total 

Alkalinity 
Total 

Ammonia 
Total 

Cyanide Cl NO3 NO2 SO4 Ca Mg K Na 

s.u. µS/cm mg/L mg/L as 
CaCO3 mg/L as N mg/L mg/L mg/L 

as N 
mg/L 
as N mg/L mg/L mg/L mg/L mg/L 

1 

24-PCP-01 23-May-24 8.1 450 290 83 0.078 0.12 36 1.5 0.010 99 50 11 3.7 32 

24-PCP-02 7-Jun-24 8.3 3,200 2000 200 2.0 <0.0050 750 11 0.14 210 220 45 18 350 

24-DC-03 3-Jun-24 8.3 1,900 1200 180 18 0.012 210 21 0.095 440 93 44 12 220 

24-DC-04 2-Jun-24 8.1 260 140 75 0.098 <0.0050 14 1.4 0.0054 33 83 44 12 220 

24-DC-05 2-Jun-24 8.2 550 300 89 2.6 0.0068 61 5.6 0.028 77 36 11 3.6 47 

2 24-DC-08 7-Jun-24 7.8 10,000 6200 78 47 0.033 2700 170 0.56 580 960 180 44 780 

3 None - - - - - - - - - - - - - - - 

Sources: https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024 

Notes:  

- Denotes data was not collected. 
1 Groups are defined as follows: 

1 – Direct waste rock contact water  
 2 – Waste rock and detoxified tailings influence  
 3 –Detoxified tailings influence with little to no waste rock influence   
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Table 9-7: Summary of dissolved metals for 2024 Doris WRIA seepage samples 

Group1 Sample ID Date 
Al As Cd Co Cu Fe Mn Mo Ni Se Zn 

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

1 24-PCP-01 23-May-24 0.025 0.0011 0.0000057 0.00061 0.0028 0.055 0.080 0.0020 <0.00050 0.00087 <0.0010 

 24-PCP-02 7-Jun-24 0.0098 0.0017 0.000058 0.0018 0.013 0.031 0.066 0.10 0.0022 0.0015 <0.0010 

 24-DC-03 3-Jun-24 0.011 0.0015 <0.000010 0.00063 0.0031 <0.020 0.12 0.013 <0.0010 0.0040 <0.0020 

 24-DC-04 2-Jun-24 0.015 0.047 <0.000005
0 0.00028 0.0012 <0.010 0.011 0.0013 0.0055 0.00057 <0.0010 

 24-DC-05 2-Jun-24 0.017 0.00038 <0.000005
0 0.00018 0.00050 <0.010 0.057 0.0020 <0.00050 0.00047 <0.0010 

2 24-DC-08 7-Jun-24 <0.010 0.0013 0.00096 0.0035 0.0065 <0.10 1.2 0.0054 0.010 0.0071 0.012 

3 None - - - - - - - - - - - - 

Sources: https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024 

Notes:  

- Denotes data was not collected. 
1 Groups are defined as follows: 
  1 – Direct waste rock contact water  

 2 –Waste rock and detoxified tailings influence  
2 3 –Detoxified tailings influence with little to no waste rock influence   
 



https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx


https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx


https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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9.2.4 Doris Infrastructure 
One seepage sample was collected from the Doris South Dam buttress (Figure 9-5) in 2024. 

Field Data 

Table 9-9 presents a summary of the field results for the South Dam buttress seepage sample for 
construction monitoring. 

Field pH was 7.6 and Field EC was 280 µS/cm. 

Table 9-9: Summary of field results for 2024 seepage from the South Dam buttress 

Sample ID Date pH EC ORP Temperature Flow 

s.u. µS/cm mV1 °C m/s 

24-DC-06 4-Jun-24 7.6 280 220 6.8 0.022 

Source:https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20
Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
Notes: 

1 Field calibrated ORP measurements 

Laboratory Data 

Table 9-10 and Table 9-11 present the analytical data for the 2024 sample of seepage from the South 
Dam buttress.  

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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Table 9-10: Summary of physical parameters and major ions for 2024 seepage from the South Dam buttress  

Sample 
ID 

Date pH EC TDS Total 
Alkalinity 

Total 
Ammonia 

Total 
Cyanide 

Cl NO3 NO2 SO4 Ca Mg K Na 

s.u. µS/cm mg/L mg/L as 
CaCO3 

mg/L as N mg/L mg/L mg/L as 
N 

mg/L as 
N 

mg/L mg/L mg/L mg/L mg/L 

24-DC-06 4-Jun-24 7.9 260 150 81 0.084 0.0059 20 0.13 0.0043 25 18 9.2 2.6 18 

Source: https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 

 

Table 9-11: Summary of dissolved metals for 2024 seepage from the South Dam buttress 

Sample ID Date Al As Cd Co Cu Fe Mn Mo Ni Se Zn 

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

24-DC-06 4-Jun-24 0.036 0.0017 <0.0000050 0.00024 0.0030 0.049 0.039 0.00094 0.0020 0.00009
0 

0.001
1 

Source: https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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9.2.5 Madrid Waste Rock Storage Area 
Approximately 32,000 t of waste rock was removed from the WRSA for use as construction rock in the 
NE CPR (Section 3.1.2). Routine monitoring stations and freshet seepage survey locations are shown 
in Figure 9-6.  

The freshet seepage survey included one sample collected from the downstream toe of the CWP berm 
(24-CWP-01). No seepage at the toe of the waste rock stockpiles or Madrid WRSA pad was observed. 
Monthly monitoring stations included the two stations within the CWP and Sumps 1 to 4, all of which 
are referred to as routine stations. Four monthly samples (June, July, August and September) were 
collected from all routine stations except Sump 3, for which samples were collected in June and July 
only. One additional sample was collected in May at each of the CWP stations. There was no new 
waste rock placed on the Madrid WRSA in 2024. 

Water Management 

Water management at the Madrid North WRSA includes four water collection sumps and the Madrid 
North contact water pond (CWP). Sump 1 to Sump 3 collect drainage from the WRSA that does not 
report directly to the CWP. Sump 4 was installed in 2022 and is located downstream of the CWP to 
collect seepage that has been bypassing the liner at the downstream berm of the CWP since 2020 and 
could not be remediated with the placement of overburden in 2021. Runoff/seepage water from the 
WRSA or CWP that reports to the sumps is transferred to the CWP, therefore water chemistry at the 
CWP is influenced by waste rock seepage draining to CWP and the collection sumps. Discharge of 
effluent onto the tundra from the CWP is in accordance with the effluent quality limits provided in the 
Water License. Water that does not meet these criteria is transferred to the TIA via water truck.  

Field Data 

Table 9-12 presents a summary of the field results for seepage samples and monthly routine 
monitoring data at the Madrid North WRSA.  

Field results are summarized as follows:  

 Seepage at the downstream toe of the CWP berm: Field pH for CWP-01 was 7.8 pH units.  Field 
EC at CWP-01 was 1200 µS/cm.  

 Madrid CWP: Field pH was generally highest in the CWP, ranging from 7.4 to 8.6. Field EC values 
were higher at MMS1-N (170 to 5,500 µS/cm) compared to MMS1-S (150 to 1,700 µS/cm) and 
values peaked in August and September at both locations. 

 Sump 1 to 4: Field pH ranged from 6.4 to 8.2. Field EC values ranged from 250 to 48,000 µS/cm 
peaking in August to September for all stations except Sump 3, which was dry in August and 
September.  
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Table 9-12: Summary of field results for 2024 Madrid North WRSA seepage and routine 
monitoring samples 

Monitoring 
Program 

Area Sample ID Date pH EC ORP Temperature Flow 

s.u. µS/cm RmV1 °C L/s 

Freshet 
Seepage  

D/S 
Toe 
of 
CWP 
Berm 

24-CWP-
01 
 

24-Jun-24 
 
 

7.8 
 

1200 
 
 

200 
 

4.3 
 

Very low 
flow; visual 
estimate 

Routine 
Monitoring 

Madrid 
CWP MMS1-N 20-May-24 8.4 170 190 - - 

 MMS1-N 12-Jun-24 8.6 860 190 - - 

 MMS1-N 10-Jul-24 8.5 1500 170 - - 

  MMS1-N 18-Aug-24 8.3 5500 180 - - 

  MMS1-N 16-Sep-24 7.4 3700 260 - - 

  MMS1-S 20-May-24 8.1 150 190 - - 

  MMS1-S 12-Jun-24 7.9 780 220 - - 

  MMS1-S 10-Jul-24 8.3 520 160 - - 

  MMS1-S 18-Aug-24 8.1 1700 160 - - 

  MMS1-S 16-Sep-24 8.1 1500 250 - - 

 Sump 1 MMS1-S1 12-Jun-24 7.8 500 230 - - 

 MMS1-S1 10-Jul-24 8.1 600 160 - - 

 MMS1-S1 18-Aug-24 7.3 7900 180 - - 

  MMS1-S1 16-Sep-24 7.5 3000 360 - - 

 Sump 2 MMS1-S2 12-Jun-24 6.7 1800 200 - - 

  MMS1-S2 10-Jul-24 6.5 28000 210 - - 

  MMS1-S2 18-Aug-24 6.4 48000 200 - - 

  MMS1-S2 16-Sep-24 6.7 35000 360 - - 

 Sump 3 MMS1-S3 12-Jun-24 7.4 1000 210 - - 

  MMS1-S3 10-Jul-24 7.9 720 170 - - 

 Sump 4 MMS1-S4 12-Jun-24 7.3 250 190 - - 

  MMS1-S4 10-Jul-24 7.9 560 180 - - 

  MMS1-S4 18-Aug-24 8.2 550 190 - - 

  MMS1-S4 16-Sep-24 7.3 720 -1.9 - - 

Sources:https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Dori
s-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 

Notes: “-“ denotes data not available 
1 Field calibrated ORP measurements 

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx


 

 

2024 Annual Geochemistry Monitoring Report 
Seepage Survey    FINAL 

SRK CONSULTING (CANADA) INC.    MARCH 2025    LF/LB 67 

Laboratory Data 

Table 9-13 and Table 9-14 present the analytical data for the Madrid WRSA samples. 

Laboratory pH for all Madrid WRSA samples ranged from 6.9 to 8.4. Laboratory EC values for WRSA 
samples ranged from 140 to 5,800 µS/cm except for Sump 2 (17,000 to 41,000 µS/cm).  

Seepage chemistry for the Madrid North WRSA samples and is summarized as follows: 

 Seepage downstream of the berm of the CWP: Major cation chemistry was dominated by sodium 
(140 mg/L) and calcium (54 mg/L) and major anion chemistry was dominated primarily by chloride 
(170 mg/L), sulphate (180 mg/L), and/or alkalinity (170 mg/L as CaCO3). 

 Madrid CWP: Concentrations of major ions were generally higher at MMS1-N than MMS1-S. At 
both stations, major cations were dominated primarily by sodium (11 to 750 mg/L and 11 to 
170 mg/L at MMS1-N and MMS1-S, respectively) and calcium (14 to 280 mg/L and 12 to 120 mg/L 
at MMS1-N and MMS1-S, respectively). At both stations, anions consisted of alkalinity (46 to 340 
mg/L as CaCO3 and 35 to 200 mg/L as CaCO3 at MMS1-N and MMS1-S, respectively), chloride 
(14 to 1,400 mg/L and 14 to 320 mg/L at MMS1-N and MMS1-S, respectively), and sulphate (14 to 
950 mg/L and 130 to 320 mg/L at MMS1-N and MMS1-S, respectively).  

 The sump samples are summarized as follows: 

– Sump 1: Major cations were dominated by sodium (48 to 430 mg/L) and calcium (34 to 1,100 
mg/L), while major anions were dominated by chloride (58 to 620 mg/L), total alkalinity (110 to 
170 mg/L as CaCO3), and sulphate (42 to 240 mg/L).  

– Sump 2: Sump 2 samples exhibited the highest laboratory EC values (17,000 to 41,000 µS/cm) 
of all Madrid North WRSA seepage samples by nearly an order of magnitude (next highest 
value was 5,800 µS/cm). Major ions and EC peaked in the August and September samples. 
Cations were dominated by calcium (1,900 to 4,700 mg/L) and sodium (1,000 and 3,000 mg/L) 
with lesser magnesium (490 to 1,200 mg/L), while major anions were dominated by chloride 
(6,100 to 17,000 mg/L) with lesser sulphate (100 to 360 mg/L). The highest chloride 
concentrations were observed at Sump 2 (17,000 mg/L in August, 14,000 in September, and 
10,000 mg/L in July).  

– Sump 3: Major cations were dominated by sodium (120 and 140 mg/L) with lesser calcium (18 
and 31 mg/L), while major anions were dominated by were dominated by total alkalinity (160 
and 210 mg/L as CaCO3) with lesser chloride (51 and 140 mg/L) and sulphate (68 to 110 
mg/L). 

– Sump 4: Major cations were dominated by calcium (26 to 61 mg/L) with lesser sodium (16 to 
25 mg/L), and major anions were dominated by total alkalinity (56 to 160 mg/L as CaCO3) with 
lesser chloride (35 to 86 mg/L). 

Nitrogen concentrations can be an indicator of residual explosives on the surfaces of underground 
waste rock (SRK 2021). Results for ammonia and nitrate at the Sumps are summarized as follows:  

 Ammonia concentrations were highest at Sump 2 in the August and September samples (27 mg/L 
and 23 mg/L). All other sumps were within the range of 0.011 mg/L to 0.49 mg/L. 
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 Nitrate concentrations were highest at Sump 2 in the August and September samples (75 mg/L 
and 56 mg/L). The other two samples at Sump 2 had nitrate concentrations (8.9 mg/L and 13 mg/L) 
that were elevated as compared with samples from the other sumps, which ranged from 0.011 
mg/L to 4.2 mg/L).   

 Elevated chloride, ammonia, and nitrate concentrations suggest contact water from underground 
waste rock is draining to Sump 2 and to a lesser degree Sump 1. 

 CWP routine samples: Ammonia concentrations at MMS1-N and MMS1-S ranged from 0.010 to 
1.5 mg/L as N and nitrate concentrations ranged from 0.16 to 12 mg/L as N. Concentrations of 
nitrate were generally lower at MMS1-N compared to MMS1-S. Whereas concentrations of chloride 
were generally lower at MMS1-N compared to MMS1-S.  

 Freshet seepage at the downstream toe of CWP berm (measured in June): the concentration of 
ammonia (0.016 mg/L as N) was slightly lower than routine June CWP measurements (0.037 mg/L 
as N and 0.047 mg/L as N for MMS1-N and MMS1-S, respectively). The concentration of nitrate at 
CWP-01 (0.91 mg/L as N) was in line with routine June CWP measurements (0.24 mg/L as N and 
2.5 mg/L as N for MMS1-N and MMS1-S, respectively).  

 Sulphate is an indicator of overall sulphide oxidation. Concentrations are summarized as follows:   

– Sulphate concentrations showed a seasonal increase from May to August at all locations 
except a slight decrease from June to July at Sump 3. September concentrations were roughly 
equivalent to slightly lower than August concentrations at all locations. 

– Sulphate concentrations were lowest at Sump 4 (<20 mg/L).  

– MMS1-N (after May), MMS1-S (after May), Sump 1 (after July), Sump 2, Sump 3 (except July), 
and the seepage sample downstream of the CWP berm: Sulphate concentrations were >100 
mg/L and were highest for MMS1-N samples (950 and 580 mg/L in August and September, 
respectively). Concentrations at MMS1-S and Sump 2 in August and September were the next 
highest (ranging from 310 to 360 mg/L).  

– The higher sulphate concentrations suggest contact water from NE CPR waste rock with higher 
sulphide content are draining to each location with the exception of Sump 4. NE CPR waste 
rock overall has higher sulphide content than the waste rock from the underground decline 
(SRK 2017).  

 Arsenic concentrations are summarized as follows (in decreasing order): 

– Sump 3 and MMS1-N: Sump 3 had the highest arsenic concentration (0.18 and 0.23 mg/L). 
Arsenic was also elevated at MMS1-N compared to other stations, ranging from 0.031 to 
0.15 mg/L. 

– CWP berm seepage, MMS1-S, and Sump 1: Arsenic concentrations and ranged from 0.0074 to 
0.073 mg/L. 

– Sumps 2 and 4: Concentrations were relatively low, ranging from 0.00054 to 0.0048 mg/L.  
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 Cobalt concentrations are summarized as follows (in decreasing order): 

– Except for Sump 3, cobalt concentrations exhibited a generally increasing trend from May/June 
to September. Sump 2 concentrations in August and September were 0.013 and 0.028 mg/L.  

– For MMS1-N (August, September), MMS1-S (August, September), Sump 1 (August, 
September), Sump 2 (June, July), Sump 3 (June), and Sump 4 (July through September): 
concentrations ranged from 0.0022 to 0.0084 mg/L.  

– MMS1-N (May through July), MMS1-S (May through July), Sump 1 (June, July), Sump 3 (July), 
Sump 4 (June), and seepage downstream of CWP berm: concentrations tended to be towards 
the lower range of observed values, ranging from 0.00015 to 0.00093 mg/L.   

 Nickel concentrations are summarized as follows (in decreasing order): 

– MMS1-N, MMS1-S (August, September), CWP berm seepage, Sump 1 (August, September), 
Sump 2, and Sump 3: nickel concentrations ranged from 0.0065 to 0.056 mg/L 

– MMS1-S (May through July), Sump 1 (June, July), and Sump 4: nickel concentrations were on 
the lower range of observed values, ranging from 0.0013 to 0.0056 mg/L. 

 Manganese concentrations are summarized as follows (in decreasing order): 

– Except for Sump 3, manganese concentrations exhibited a generally increasing trend from 
May/June to September. Sump 2: August and September concentrations were 4.6 and 6.3 
mg/L, respectively.  

– MMS1-N (September), Sump 1 (August, September), and Sump 2 (June, July): Concentrations 
ranged between 0.86 and 1.8 mg/L. 

– MMS1-N (May through August), MMS1-S, Sump 1 (June, July), CWP berm seepage, Sump 3, 
and Sump 4: Concentrations were lower, ranging from 0.0021 to 0.37 mg/L. 

 Selenium concentrations are summarized as follows (in decreasing order):  

– Sump 2 and MMS1-N (August): selenium concentrations ranged from 0.0077 to 0.026 mg/L.  

– MMS1-N (July, September), MMS1-S (June through September), CWP berm, Sump 1 (June 
through August), and Sump 3 (July): concentrations ranged from 0.00093 to 0.0050 mg/L.  

– MMS1-N (May and June), MMS1-S (May), Sump 1 (September), Sump 3 (June), and Sump 4: 
concentrations were lower with values ranging from 0.000085 to 0.00089 mg/L.  

 Zinc concentrations are summarized as follows:  

– Zinc concentrations were variable with the highest concentrations generally observed during 
fall. Sump 1 (July through September), Sump 2 (July through August), Sump 3, and Sump 4 
(July through August): concentrations ranged between 1.4 and 19 mg/L.  

– June zinc concentrations in Sumps 1, 2, and 4 ranged from 0.61 to 0.88 mg/L. 

– MMS1-N, MMS1-S, and CWP berm seepage: Zinc concentrations were less than ten times the 
detection limit, and ranged from <0.0010 mg/L to 0.0078 mg/L. 
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Table 9-13: Summary of physical parameters and major ions for 2024 Madrid North WRSA seepage and routine monitoring samples 

Source:https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 

Notes: “-“ denotes data not available 

  

Monitoring Program Area Sample ID Date 
pH EC TDS Total Alkalinity Total Ammonia Cl NO3 NO2 SO4 Ca Mg K Na 

s.u. µS/cm mg/L mg/L as CaCO3 mg/L as N mg/L mg/L as N mg/L as N mg/L mg/L mg/L mg/L mg/L 

Freshet Seepage CWP Berm (Downstream) 24-CWP-01 24-Jun-24 8.2 1200 700 170 0.016 170 0.91 0.0013 180 54 23 11 140 

Routine Monitoring  Madrid CWP MMS1-N 20-May-24 7.8 160 - 46 0.027 14 0.16 0.0019 14 14 3.7 1.8 11 

 MMS1-N 12-Jun-24 8.3 750 - 110 0.037 120 0.24 0.0058 120 36 19 8.8 120 

 MMS1-N 10-Jul-24 8.4 1500 - 160 0.054 240 0.60 0.0058 180 61 33 12 190 

  MMS1-N 18-Aug-24 7.9 5800 - 190 1.5 1400 12 0.14 950 280 130 46 750 

  MMS1-N 16-Sep-24 8.1 3600 - 340 1.3 730 1.1 0.024 580 190 110 22 390 

  MMS1-S 20-May-24 7.7 140 - 35 0.026 14 0.26 0.0020 13 12 2.6 1.3 11 

  MMS1-S 12-Jun-24 8.1 800 - 110 0.047 82 2.5 0.011 130 53 16 7.0 85 

  MMS1-S 10-Jul-24 8.2 530 - 89 0.010 51 1.3 0.0027 82 36 9.9 4.1 53 

  MMS1-S 18-Aug-24 7.9 1500 - 190 0.11 170 5.8 0.021 320 100 33 12 170 

  MMS1-S 16-Sep-24 8.4 1500 - 200 0.030 320 3.0 0.0087 320 120 38 10 160 

 Sump 1 MMS1-S1 12-Jun-24 8.0 500 - 110 0.014 58 1.2 0.0011 42 34 11 3.9 48 

 MMS1-S1 10-Jul-24 8.3 580 - 120 0.011 61 1.4 0.0034 64 41 13 4.7 58 

 MMS1-S1 18-Aug-24 7.7 2500 - 150 0.24 590 4.2 0.021 230 1100 120 47 430 

  MMS1-S1 16-Sep-24 8.0 2600 - 170 0.043 620 0.80 0.0065 240 170 58 16 240 

 Sump 2 MMS1-S2 12-Jun-24 7.1 17000 - 30 17 6100 13 0.28 100 1900 490 90 1000 

  MMS1-S2 10-Jul-24 7.2 27000 - 26 22 10000 8.9 <0.10 200 2900 830 130 1800 

  MMS1-S2 18-Aug-24 6.9 41000 - 35 27 17000 75 0.28 360 4700 1200 180 3000 

  MMS1-S2 16-Sep-24 7.4 35000 - 86 23 14000 56 0.19 310 3800 1100 120 2500 

 Sump 3 MMS1-S3 12-Jun-24 7.8 1000 - 160 0.22 140 0.62 0.0091 110 31 21 11 140 

  MMS1-S3 10-Jul-24 8.3 720 - 210 0.027 51 1.6 <0.0050 68 18 12 8.4 120 

 Sump 4 MMS1-S4 12-Jun-24 7.7 250 - 56 0.042 35 0.013 <0.0010 9.2 26 3.4 1.1 16 

  MMS1-S4 10-Jul-24 8.1 510 - 150 0.42 65 0.011 0.0015 13 52 14 2.5 22 

  MMS1-S4 18-Aug-24 7.9 540 - 140 0.44 77 0.016 0.0013 16 54 14 2.7 23 

  MMS1-S4 16-Sep-24 8.0 250 - 160 0.49 86 0.081 0.0012 16 61 15 3.0 25 

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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Table 9-14: Summary of dissolved metals for 2024 Madrid North WRSA seepage and routine monitoring samples 

Monitoring 
Program Area Sample ID Date 

Al As Cd Co Cu Fe Mn Mo Ni Se Zn 

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Freshet 
Seepage 

CWP Berm 
(Downstream) 24-CWP-01 24-Jun-24 0.010 0.039 0.0000099 0.00025 0.0078 <0.010 0.0021 0.0044 0.0074 0.0015 <0.0010 

 

Routine 
Monitoring  

Madrid CWP 
MMS1-N 20-May-24 0.0099 0.13 <0.0000050 0.00081 0.00084 <0.010 0.020 0.00086 0.015 0.00035 <0.0010 

MMS1-N 12-Jun-24 0.026 0.070 0.0000061 0.00054 0.0044 <0.010 0.047 0.0037 0.0091 0.00089 <0.0010 

 MMS1-N 10-Jul-24 0.011 0.040 <0.000010 0.00070 0.0062 0.017 0.068 0.0041 0.013 0.0014 <0.0010 

  MMS1-N 18-Aug-24 0.0099 0.15 0.000080 0.0048 0.0073 <0.050 0.33 0.016 0.056 0.016 <0.0050 

  MMS1-N 16-Sep-24 0.0088 0.031 0.000050 0.0061 0.011 0.88 1.1 0.0057 0.039 0.0046 0.0020 

  MMS1-S 20-May-24 0.0072 0.021 <0.0000050 0.00015 0.0010 <0.010 0.023 0.00055 0.0016 0.00020 <0.0010 

  MMS1-S 12-Jun-24 0.013 0.015 0.000020 0.00074 0.0095 <0.010 0.035 0.0023 0.0044 0.0015 0.0030 

  MMS1-S 10-Jul-24 0.015 0.013 0.000012 0.00033 0.0064 <0.010 0.012 0.0014 0.0030 0.00093 <0.0010 

  MMS1-S 18-Aug-24 0.012 0.016 0.000067 0.0022 0.015 0.020 0.084 0.0033 0.011 0.0038 0.0056 

  MMS1-S 16-Sep-24 0.0094 0.073 0.000086 0.0084 0.014 0.17 0.24 0.0026 0.012 0.0027 0.0078 

 

Sump 1 MMS1-S1 12-Jun-24 0.0056 0.014 0.0000061 0.00032 0.0030 0.016 0.021 0.0026 0.0013 0.0010 0.80 

 MMS1-S1 10-Jul-24 0.0054 0.050 <0.000010 0.00029 0.0038 0.010 0.0034 0.0032 0.0024 0.0014 1.4 

 MMS1-S1 18-Aug-24 0.0097 0.029 0.00047 0.0059 0.0095 0.074 1.1 0.0057 0.020 0.0050 2.7 

  MMS1-S1 16-Sep-24 0.014 0.0074 0.00010 0.0037 0.0064 0.027 1.2 0.0018 0.0065 0.00028 11 

 Sump 2 MMS1-S2 12-Jun-24 <0.0050 0.00062 0.00099 0.0055 0.0046 0.36 0.86 <0.00025 0.015 0.0077 0.61 

  MMS1-S2 10-Jul-24 0.010 <0.0010 0.0027 0.0065 0.0048 <0.10 1.8 <0.00050 0.027 0.014 3.4 

  MMS1-S2 18-Aug-24 0.014 <0.0010 0.0044 0.013 0.0087 <0.10 4.6 <0.00050 0.041 0.026 19 

  MMS1-S2 16-Sep-24 <0.050 <0.0050 0.0036 0.028 0.016 <0.50 6.3 <0.0025 0.051 0.020 3.2 

 Sump 3 MMS1-S3 12-Jun-24 0.024 0.18 0.000017 0.0022 0.015 0.13 0.36 0.0035 0.017 0.00059 6.6 

  MMS1-S3 10-Jul-24 0.040 0.23 <0.000015 0.00054 0.014 0.083 0.031 0.0071 0.016 0.0012 3.5 

 Sump 4 MMS1-S4 12-Jun-24 0.035 0.00054 0.000012 0.00093 0.011 0.11 0.055 0.000072 0.0038 0.000085 0.88 

  MMS1-S4 10-Jul-24 0.0097 0.0022 0.000016 0.0054 0.0086 0.24 0.28 0.00096 0.0049 <0.00010 8.8 

  MMS1-S4 18-Aug-24 0.0077 0.0022 0.000013 0.0046 0.0084 0.30 0.22 0.0011 0.0048 0.00015 13 

  MMS1-S4 16-Sep-24 0.0096 0.0048 0.000012 0.0073 0.011 0.11 0.37 0.0015 0.0056 0.00018 17 
Sources:https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
 

Source:https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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Table 9-16: Summary of physical parameters and major ions for 2024 Madrid Infrastructure 

Area Sample 
ID 

Date pH EC TDS Total 
Alkalinity 

Total 
Ammonia 

Cl NO3 NO2 SO4 Ca Mg K Na 

s.u. µS/cm mg/L mg/L as 
CaCO3 

mg/L as N mg/L mg/L as 
N 

mg/L as 
N 

mg/L mg/L mg/L mg/L mg/L 

Madrid 
N. Portal 

Pad 

24-MAD-
01 

27-May-
24 

7.9 170 110 62 0.040 11 0.19 0.0092 12 24 3.7 1.3 9.1 

24-MAD-
02 

27-May-
24 

7.8 370 230 83 0.043 43 0.10 0.0051 43 31 8.4 2.6 39 

Sources : https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 

 

Table 9-17: Summary of dissolved metals for 2024 Madrid Infrastructure 

Area Sample ID Date Al As Cd Co Cu Fe Mn Mo Ni Se Zn 

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Madrid N. Portal Pad 24-MAD-01 27-May-24 0.012 0.0018 <0.0000050 0.00018 0.0026 0.040 0.024 0.00071 0.0014 0.00013 <0.0010 

24-MAD-02 27-May-24 0.012 0.0010 <0.0000050 0.00023 0.0023 0.058 0.026 0.00046 0.0021 0.00015 <0.0010 

Sources : https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
 

https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx
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Comparison to Previous Surveys  

Figure 9-11 and Figure 9-12 provide a comparison of selected parameters for Madrid Infrastructure 
seepage samples from 2020 to 2024. 

Portal Pad 

The 2020 seepage survey of the Portal Pad indicated saline seepage (EC >35,000 µS/cm) dominated 
by calcium and chloride (Figure 9-17), elevated concentrations of cadmium (0.0025 to 0.0032 mg/L), 
cobalt (0.14 to 0.53 mg/L), manganese (210 to 460 mg/L), nickel (0.058 to 0.24 mg/L), and zinc (0.25 
and 0.33 mg/L) and for one sample, a pH of 4.9 (SRK 2021). Notably zinc was never identified as a 
metal leaching concern in geochemical baseline studies of waste rock. An investigation of the portal 
pad concluded that conceptually the source loads were not due to weathering of waste rock but 
accelerated rates of metal leaching in the presence of high ionic strength drilling brine (SRK 2021). 
Furthermore, the acidic pH was attributed to organic acids in the active layer and/or release of acidity 
from ion exchange between seepage and tundra.    

Between the 2020 and 2021 seepage surveys, Agnico Eagle remediated the Portal Pad by removing 
areas of the Pad that were saline with disposal within the NE CPR. Accordingly, the results of the 2021 
to 2024 seepage survey are an indicator of the reclamation activities. The 2024 Portal Pad seepage 
chemistry in the context of reclamation activities are presented in a Piper Plot (Figure 9-17) and are 
summarized as follows:  

 All seepage measured in 2024 was non-acidic and has been since 2021.  

 Concentrations of calcium (24 and 31 mg/L) and chloride (11 to 43 mg/L) were lower by one order 
of magnitude compared to 2020. Sulphate concentrations (12 to 43 mg/L), which are an indicator of 
sulphide oxidation, have been relatively stable since 2022. 

 Nitrogen-containing constituent concentrations, which are present in or residuals of explosives, 
have been considerably lower since 2021 compared to 2020 concentrations, including ammonia 
(two to three orders of magnitude lower), nitrate (one to four orders of magnitude lower) and nitrite 
(up to two orders of magnitude lower). Ammonia concentrations have shown a decreasing trend 
since 2020, whereas nitrate and nitrate have been stable within the same range of values from 
2021 to 2023.  

 Trace element concentrations have been generally stable or decreasing since 2020 including 
dissolved arsenic (up to one order of magnitude decrease), cobalt (two to three orders of 
magnitude), cadmium (one to two orders of magnitude), cobalt (two to three orders of magnitude), 
manganese (one to three orders of magnitude), nickel (one order of magnitude), and zinc (one to 
two orders of magnitude).  

The results of the 2024 Portal Pad seepage survey indicates that reclamation activities have improved 
seepage chemistry and that metal concentrations have decreased. Seepage monitoring downstream of 
the Portal Pad can be discontinued.   
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Figure 9-11: Time series plots for dissolved sulphate, chloride, calcium, ammonia, nitrate, and nitrite for Portal Pad samples 

   

    
Sources : https://srk.sharepoint.com/sites/FS208/Internal/ !Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx] 
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Figure 9-12: Times series plots of arsenic, cobalt, cadmium, nickel, manganese, and zinc for Portal Pad samples 

   

   
Sources : https://srk.sharepoint.com/sites/FS208/Internal/ !Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
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Figure 9-13: Piper plot of Madrid North Portal Pad water quality samples (2020 to 2024) 

 
Source: 
https://srk.sharepoint.com/sites/FS208/Internal/!Project_Data%20(Not%20Job%20Specific)/19_Geochem/Working%20Files/Seepage/Doris-
Madrid%20seepage%20compilation/DorisMadridSeep_WQData_REV04_2024.xlsx 
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10 Summary and Conclusions 
Material production, management and geochemical monitoring conducted in 2024 for waste rock, 
quarry rock, construction rock and tailings are summarized in the sections below. 

10.1 Waste Rock 

10.1.1 Doris 
In 2024, the Doris mine was in care and maintenance. As a result, no waste rock was placed on the 
stockpile at the Madrid North WRSA and no waste rock solids monitoring was conducted.  

10.1.2 Madrid North  
In 2024, the Madrid North Mine was in care and maintenance. Underground exploration activities 
between September and December 2024 resulted in the production of 10,100 t of waste rock that was 
used to construct an underground exploration ramp in the Madrid North (Naartok East) underground. 
An additional 32,000 t of waste rock from the Madrid WRSF was also used to construct the same 
underground exploration ramp. These materials were placed within the mine and therefore monitoring 
is not required.  

10.2 Quarry Rock 
In 2024, there were 10 blasts at Quarry 2, 35 blasts at Quarry D, and two blasts at Quarry E.  The 
results of the quarry monitoring program in 2024 are summarized as follows: 

 Geological inspections of the active quarry face in Quarry D in September indicated that the rock 
was mafic metavolcanics (1a). Fibrous actinolite was not present. Total sulphur values for Quarry D 
samples collected in September ranged from 0.05 to 0.15% for the coarse fraction and 0.06 to 
0.20% for the fine fraction. Further analyses (ABA, trace elements, and SFE) are currently in 
progress and results will be submitted as an addendum to this report. Quarry D samples collected 
in October had total sulphur content that did not exceed 0.10% and therefore did not require further 
testing. 

 Quarry 2 ROQ rock samples had total sulphur content of 0.16% for the coarse fraction and 0.22% 
for the fine fraction. Further analysis by ABA indicated that all samples were classified as non-PAG 
by NP/AP and TIC/AP.   Paste pH ranged from 8.8 to 9.0. Elemental analysis indicated that all 
parameters were less than 10 times the average crustal abundance for basalt, indicating no 
appreciable enrichment. Overall, trace element concentrations from the SFE analysis were low. 

 Geological inspections and geochemical characterizations were not completed for Quarry E due to 
the relatively low volume of rock blasted in 2024 (~6,000 t). Inspection and characterization of this 
small volume of rock will be completed in summer 2025. 
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10.3 Construction Rock 
Between April and June 2024, 32,000 t of waste rock from the Madrid WRSF was moved to the Madrid 
North underground to construct an underground exploration ramp to access the Naartok East portal. 
Additionally, a total of 10,100 t of waste rock was produced from exploration activities in the Madrid 
North Mine between September and December 2024, all of which was placed within the Madrid North 
Underground (specifically Naartok East Pit) to construct the same underground exploration ramp. In 
June/July 2024, approximately 3,000 m3 of blasted rock from Quarry E was moved to the Naartok Pad. 
Between September 2024 and December 2024, quarry and waste rock were used to construct the 
following: 

 Quarry D Ramp using 2,346 t of blasted rock from Quarry D. 

 Windy road km 4 using 441 t of blasted rock from Quarry D and 34 m3 of crushed rock for surfacing 
material from Quarry 2. 

 Exploration Road using 64,630 t of blasted rock from Quarry D and 1,697 m3 of crushed rock for 
surfacing material from Quarry 2. 

 Fresh Water Intake Road using 21,896 t of blasted rock from Quarry D. 

 Naartok Pad using 30,518 t of blasted rock from Quarry D, approximately 6,000 t of blasted 
material from Quarry E and 9,152 t of crushed rock for surfacing material from Quarry 2. 

 Pad U using 11,322 t of blasted rock from Quarry D. 

 Roberts Bay road widening using 2,380 t of blasted rock from Quarry D. 

 Windmill Access Road using 11,934 t of blasted rock from Quarry D. 

 Blind Hill 4 road using 34 t of crushed rock from Quarry 2 

Due to local climate conditions (heavy snow cover in the winter), as-built construction monitoring for 
the Hope Bay Project occurs during the summer months. Many of the 2024 construction projects took 
place after September 2024. Therefore, geological inspection and geochemical sampling of the 2024 
as-built construction rock will take place during summer of 2025.  

10.4 Tailings 
The process plant has been in care and maintenance and has not produced tailings since mid-October 
2021. Accordingly, geochemical monitoring of tailings was limited to the opportunistic seepage 
sampling from underground backfilled stopes (TL-11).  Results are summarized as follows: 

 In all samples, pH ranged between 8.1 and 8.7 and all values were within the historical range of 
TL-11 seepage data except one sample from November 2024. All 2024 samples exhibited pH 
values above the 50th percentile from the historical sample set (2017 to 2023) and two of the 
samples were above the 95th percentile from the historical sample set.  

 EC results were >5,000 µS/cm (9,000 to 17,000 µS/cm) for all 2024 samples. The highest EC 
values were reported in both sides of the waste pile at Level 110 (September 24); these results 
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ranged from 16,000 to 17,000 µS/cm. Since 2020, EC values have been approximately five times 
lower than seepage samples collected from 2017 to 2019 (Figure 8-1). 

 All 2024 seepage samples have a major cation chemistry dominated by sodium (1,500 to 
2,900 mg/L). Chloride is the dominant anion (2,900 to 5,900 mg/L) in the 2024 samples. This major 
ion signature is characteristic of seawater, although concentrations are more dilute than seawater.  

 The decrease in EC from 2020 onwards coincides with a decrease in concentrations of a number 
of key parameters including dissolved chromium, cadmium, cobalt, copper, nickel, selenium, zinc, 
and silver. These trends continued through 2024.  

 Samples collected from the left and right side of the waste pile at Level 110 reported the highest 
sulphate concentrations, ranging between 860 and 870 mg/L. These results were greater than the 
50th percentile from the historical sample set. Sulphate concentrations in all other seepage samples 
ranged between 370 and 550 mg/L.   

 The results suggest that seepage samples collected between 2017 and 2019 represent contact 
water of detoxified tailings whereas concentrations in samples collected between 2020 and 2022 
are more dilute and likely represent contact water mixed with saline groundwater.  Concentrations 
in 2023 seepage samples were similarly dilute, however without chloride data, a saline source 
could not be assessed. 2024 seepage samples are consistent with post-2019 trends, suggesting 
continued contact water mixed with saline groundwater. 

10.5 Seepage 
The scope of the 2024 seepage survey included monitoring of the Doris TIA South Dam buttress, the 
road at Madrid North (near Windy Lake), waste rock at Doris and Madrid, and three reference sites, 
located in the undisturbed tundra and not subject to mine influences. Saline seepage from the Madrid 
portal pad (SRK 2022) was also included in the 2024 seepage survey. 

Doris Waste Rock Influenced Area 

Seepage at the waste rock influenced area was characterized according to three groups:  

 Group 1 –Five samples collected immediately downstream of waste rock on Pad T or downstream 
of waste rock and ore on Pad I at the upstream embankment of the Doris Contact Water Pond 1. 
Two out of five of these samples show waste rock and ore influenced chemistry with elevated EC 
and chloride while the other three samples had lower EC values.   

 Group 2 – Samples collected at the toe of the access roads showing waste rock and ore impacted 
chemistry with loading from detoxified tailings. The Group 2 sample exhibited high EC and high 
concentrations of ammonia, chloride, nitrate, sulphate, cadmium, cobalt, copper, manganese, 
nickel, selenium, and zinc.  

A summary of seepage chemistry for these groups is as follows: 

 pH for all seepage samples was non-acidic (7.5 to 8.4).   
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 The major ion chemistry is summarized as follows: 

– Group 1: cation chemistry was dominated by calcium (36 to 220 mg/L) and sodium (32 to 
350 mg/L) while major anion chemistry was dominated by chloride (14 to 750 mg/L), sulphate 
(33 to 440 mg/L), and alkalinity (75 to 200 mg/L).  

– Group 2: cation chemistry were dominated by calcium (960 mg/L) and sodium (780 mg/L) and 
anion chemistry was dominated by chloride (2700 mg/L) and sulphate (580 mg/L).  

Since 2020, the downstream access road samples (i.e. Group 2) had higher concentrations of chloride, 
ammonia, and nitrate than samples collected at the toe of Pad I (i.e. Group 1) which suggested an 
additional loading source other than waste rock (SRK 2021). The loading source is hypothesized to be 
detoxified tailings that was unintentionally placed on the Doris pad in 2020 with the source of chloride, 
ammonia and nitrate from the mill. In the 2024 seepage samples, the access road sample (in Group 2) 
continued to have higher concentrations of ammonia, nitrate, and chloride than were observed for 
Group 1 samples. However, concentrations of ammonia, nitrate, and chloride in Group 1 and Group 2 
samples generally decreased from previous years and confirm continued flushing of a finite volume of 
spilled detoxified tailings. All drainage from the Doris camp pad, including seepage captured in the 
collection sumps downstream of the toe of the access road, is pumped to the sediment control pond 
(SCP) prior to transfer to the TIA. In 2024, water from the SCP accounted for approximately 10% of 
total inflow volumes entering the main TIA and 4% of the total volume stored in the main TIA. 

Doris Infrastructure 

One seepage sample was collected from the Doris South Dam buttress (Figure 9-5.) in 2024. 

The laboratory pH was 7.9 and the laboratory EC was 260 µS/cm. Dissolved arsenic and dissolved 
manganese (0.0017 mg/L and 0.039 mg/L, respectively) were each slightly elevated when compared 
with concentrations measured in the reference samples, but all other dissolved metals concentrations 
were low. 

Madrid North Waste Rock Storage Area 

The water quality sample set in 2024 included i) one freshet seepage sample collected from the 
downstream toe of the CWP berm, and ii) monthly water quality samples from the contact water pond 
(CWP), Sump 1, Sump 2, Sump 3, and Sump 4. Sump 4 was installed in 2022 to collect seepage that 
has been bypassing the liner at the downstream berm of the CWP since 2020 and could not be 
remediated with the placement of overburden in 2021. All drainage from the Waste Rock Storage Area 
is captured by downstream sumps and pumped back to the CWP.  
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A summary of the results are as follows:  

 All samples were non-acidic (pH 6.9 to 8.4) and laboratory EC values ranged from 140 to 41,000 
µS/cm. Sump 2 samples exhibited the highest laboratory EC values (17,000 to 41,000 µS/cm) of all 
Madrid North WRSA seepage samples by nearly an order of magnitude (next highest value was 
5,800 µS/cm). Major ions and EC peaked in the August and September samples.  

 For the freshet seepage sample collected from the downstream toe of the CWP berm, major cation 
chemistry was dominated by sodium (140 mg/L) and calcium (54 mg/L) and major anion chemistry 
was dominated primarily by chloride (170 mg/L), sulphate (180 mg/L), and/or alkalinity (170 mg/L 
as CaCO3). In the Madrid CWP concentrations of major ions were generally higher at MMS1-N 
than MMS1-S. At both stations, major cations were dominated primarily by sodium (11 to 750 mg/L 
and 11 to 170 mg/L at MMS1-N and MMS1-S, respectively) and calcium (14 to 280 mg/L and 12 to 
120 mg/L at MMS1-N and MMS1-S, respectively). At both stations, anions consisted of alkalinity 
(46 to 340 mg/L as CaCO3 and 35 to 200 mg/L as CaCO3 at MMS1-N and MMS1-S, respectively), 
chloride (14 to 1,400 mg/L and 14 to 320 mg/L at MMS1-N and MMS1-S, respectively), and 
sulphate (14 to 950 mg/L and 130 to 320 mg/L at MMS1-N and MMS1-S, respectively).  

 The major cation chemistry for all Madrid WRSA samples was dominated by sodium (16 to 3,000 
mg/L) and calcium (11 to 4,700 mg/L). Anion chemistry for all samples was dominated by chloride 
(35 to 620 mg/L except for Sump 2, which ranged from 6,100 to 17,000 mg/L) and alkalinity 
(Sumps 1 and 4 ranged from 56 to 160 mg/L as CaCO3) or sulphate (Sumps 1, 2, and 3 ranged 
from 42 to 360 mg/L). Concentrations of all major ions were variable with time, notably calcium and 
sodium concentrations have been decreasing with the exception of a few outliers (mostly from 
Sump 2).  

 Higher chloride concentrations at Sump 2 compared to other areas within the Madrid North WRSA 
are likely the result of rock saturated with drilling brine placed in areas that drain to Sump 2. 
Elevated chloride, ammonia, and nitrate concentrations suggest contact water from underground 
waste rock is draining to Sump 2 and to a lesser degree Sump 1. 

 Nitrogen concentrations are indicative of residual explosives present on the surfaces of 
underground waste rock. Ammonia (0.010 to 1.5 mg/L with outliers at Sump 2 of 17 to 27 mg/L) 
and nitrate (0.011 to 4.2 mg/L with outliers at in August at MMS1-N and all samples from Sump 2 
ranging from 8.9 to 75 mg/L) concentrations have generally decreased over time and in 2024 were 
highest at Sump 1, Sump 2 and fall measurements at MMS1-N, suggesting evapoconcentration in 
the CWP and that contact water from underground waste rock is draining to these sumps. 

 Zinc and manganese concentrations (indicative of accelerated leaching from raw brine) have 
shown a slightly decreasing trend since 2020 except in Sump 2, and zinc concentrations continue 
to suggest there is drainage of contact water from the NE CPR to the sumps.   
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Madrid Infrastructure 

The Madrid Portal Pad seepage chemistry is summarized as follows: 

 Laboratory pH ranged from 7.8 to 7.9 and EC ranged from 170 to 570 µS/cm.  

 The major cation chemistry was dominated by sodium (9.1 to 39 mg/L) and calcium (24 to 38 mg/L) 
while major anions were dominated by total alkalinity (62 to 83 mg/L), sulphate (12 to 43 mg/L) and 
chloride (11 to 43 mg/L).  

 Ammonia concentrations ranged from 0.040 to 0.043 mg/L as N. Nitrate concentrations ranged 
from 0.10 to 0.19 mg/L as N and nitrite concentrations ranged from 0.0051 to 0.0092 mg/L as N.  

 Trace element concentrations have been generally stable or decreasing since 2020 including 
dissolved arsenic (up to one order of magnitude decrease), cobalt (two to three orders of 
magnitude), cadmium (one to two orders of magnitude), cobalt (two to three orders of magnitude), 
manganese (one to three orders of magnitude), nickel (one order of magnitude), and zinc (one to 
two orders of magnitude).  

The results of the 2024 Portal Pad seepage survey indicates that reclamation activities have improved 
seepage chemistry and that seepage monitoring at this location can be discontinued. 
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Appendix A Quarry Rock Monitoring  



 

 

 

Appendix A1 Geological Inspection Records 























 

 

Appendix A2 ABA Data 







 

 

 

Appendix A3 Aqua Regia Metals Data 





 

 

Appendix A4 SFE Test Data 





 

 

Appendix B Tailings Monitoring 



 

 

Seepage Monitoring of Backfilled Stopes 

 

 

Appendix B1 Seepage Monitoring Data (TL-11) 





 

 

Appendix C Construction and Waste Rock Water Quality 
Monitoring 



 

 

Appendix C1 Field Observations, Freshet Seepage 
Monitoring  





 

 

 

  

Appendix C2 Lab Data, Freshet Seepage Monitoring 
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