
MELIADINE WQ-MOP: 

MONITORING PROGRAM

Preliminary Results of Second Monthly Sampling 
Event

24 August 2020 (with updates)



WQ-MOP COMMITMENTS (UPDATED) 
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M O N I T O R I N G  A N D  T E S T I N G  P R O G R A M S

Working Group Meeting – 24 August 2020



SAMPLING STATIONS
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DISCHARGE AND WATER CHEMISTRY
D I S C H A R G E  Q U A L I T Y  – K E Y  I N D I C AT O R S

Working Group Meeting – 24 August 

2020
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WATER CHEMISTRY (UPDATED)
R E C E I V I N G  E N V I R O N M E N T  – K E Y  I N D I C AT O R S

Working Group Meeting – 24 August 

2020
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WATER CHEMISTRY

WAT E R  C O L U M N  P R O F I L E S  – S P E C I F I C  

C O N D U C T I V I T Y

Working Group Meeting – 24 August 

2020
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WATER CHEMISTRY
E D G E  O F  M I X I N G  Z O N E  – R E M O T E  L O G G I N G  D ATA

Working Group Meeting – 24 August 

2020
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WATER CHEMISTRY
P L U M E  D E L I N E AT I O N  S T U D I E S

Working Group Meeting – 24 August 

2020

• Plume delineation studies 

completed in Meliadine Lake 

on July 21 and August 13, 

2020

• Data currently in review; 

however, preliminary results 

suggest that the plume is 

rapidly assimilated within the 

receiving environment
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WATER CHEMISTRY
P R E L I M I N A R Y  R E S U LT S  O F  T H E  P L U M E  D E L I N E AT I O N  S T U D I E S

Working Group Meeting – 24 August 

2020



SELECTED TESTS
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T O X I C I T Y  T E S T I N G  P R O G R A M

• Acute toxicity tests (weekly)

◦ 96-h Rainbow Trout survival test

◦ 48-h Daphnia magna survival test

• Chronic toxicity tests (monthly)

◦ 21-day Daphnia magna (freshwater crustacean) survival and reproduction test

◦ 14-day Hyalella azteca (benthic invertebrate) survival and growth test

◦ 72-hour Lemna minor (duckweed; aquatic macrophyte) survival and growth test

◦ 7-day Fathead Minnow (freshwater fish) survival and growth test

Working Group Meeting – 24 August  

2020



ACUTE TOXICITY TEST RESULTS
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S U R V I VA L

Sample Date

Rainbow Trout Daphnia magna

LC50 Mortalities LC50 Mortalities

7 June 2020 >100 0 >100 0

14 June 2020 >100 0 >100 0

21 June 2020 >100 0 >100 0

28 June 2020 >100 0 >100 0

5 July 2020 >100 0 >100 0

12 July 2020 >100 0 >100 0

19 July 2020 >100 0 >100 0

26 July 2020 >100 0 >100 0

2 Aug 2020 >100 - >100 -

Working Group Meeting – 24 August  

2020



CHRONIC TOXICITY TESTING
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R E M I N D E R S

Site-specific Test Design:

1. Control for the low hardness conditions in 
Meliadine Lake by testing multiple laboratory 
controls with varying TDS

2. Select relevant references to compare 
organism responses in mid-field and edge of 
mixing zone stations 

3. Set-up the test design so that the health and 
validity of the tests can be properly assessed, 
while accounting for the non-standard (low 
hardness) exposure conditions expected 
during the test

Working Group Meeting – 24 August  

2020



CHRONIC TOXICITY TESTING
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E VA L U AT I O N  C R I T E R I A

Staged Approach:

1. Compare results of the undiluted samples to the 

range in response observed at the reference 

stations

2. Evaluate the dose response relationship 

observed along the dilution series for edge of 

mixing zone stations

3. Assess the response in the laboratory controls to 

determine if an effect could be related to an 

artifact of the test design

Working Group Meeting – 24 August  

2020



CHRONIC TOXICITY TESTING
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R O U N D  1  F I N A L  FAT H E A D  R E S U LT S

Working Group Meeting – 24 August  

2020

1. Compare results of the undiluted 

samples to the range in response 

observed at the reference stations

2. Evaluate the dose response 

relationship observed along the dilution 

series for edge of mixing zone stations



CHRONIC TOXICITY TESTING
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R O U N D  1  F I N A L  D A P H N I A  R E S U LT S

Working Group Meeting – 24 August  

2020

1. Compare results of the undiluted samples to the 

range in response observed at the reference stations

2. Evaluate the dose response relationship observed 

along the dilution series for edge of mixing zone 

stations



CHRONIC TOXICITY TESTING
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R O U N D  1  F I N A L  D U C K W E E D  R E S U LT S

Working Group Meeting – 24 August  

2020

1. Compare results of the undiluted 

samples to the range in response 

observed at the reference stations

2. Evaluate the dose response 

relationship observed along the dilution 

series for edge of mixing zone stations



CHRONIC TOXICITY TESTING
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R O U N D  1  F I N A L  H YA L E L L A R E S U LT S

Working Group Meeting – 24 August  

2020

1. Compare results of the undiluted 

samples to the range in response 

observed at the reference stations

2. Evaluate the dose response 

relationship observed along the dilution 

series for edge of mixing zone stations

*Survival in controls met the recommended test criteria; however, growth was less 

than the recommended criteria of 0.1 mg/organism in each of the tests.



CHRONIC TOXICITY TESTING
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H YA L E L L A – R O U N D  1  – M E L - 1 3 - 0 1  I N T E R P R E TAT I O N

Reference Comparison Dose Response

Working Group Meeting – 24 August  

2020



PRELIMINARY ROUND 2 CHRONIC TOXICITY RESULTS
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M E L - 1 4  E F F L U E N T  D U C K W E E D  G R O W T H  R E S U LT S

Working Group Meeting – 24 August  

2020

Frond Count Biomass



PRELIMINARY ROUND 2 CHRONIC TOXICITY RESULTS
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R E C E I V I N G  E N V I R O N M E N T  D U C K W E E D  G R O W T H  R E S U LT S

Working Group Meeting – 24 August  

2020

Frond Count Biomass



PRELIMINARY ROUND 2 CHRONIC TOXICITY RESULTS
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M E L - 1 4  E F F L U E N T  FAT H E A D  M I N N O W  S U R V I VA L  A N D  G R O W T H  R E S U LT S

Working Group Meeting – 24 August  

2020

Survival Growth



PRELIMINARY ROUND 2 CHRONIC TOXICITY RESULTS
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R E C E I V I N G  E N V I R O N M E N T  FAT H E A D  M I N N O W  S U R V I VA L  A N D  G R O W T H  

Working Group Meeting – 24 August  

2020

Survival Growth



PRELIMINARY ROUND 2 CHRONIC TOXICITY RESULTS
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M E L - 1 4  E F F L U E N T  H YA L E L L A S U R V I VA L  R E S U LT S

Working Group Meeting – 24 August  

2020



CHRONIC TOXICITY TESTING
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S U M M A R Y  F I N D I N G S

• Preliminary results do not suggest adverse effects in mid-field and edge of mixing zone stations relative to reference 

locations

• As per Working Group recommendations, the MEL-14 effluent was tested for chronic toxicity during the second round 

of monthly testing 

o Preliminary results do not suggest significant adverse effects up to the 100% undiluted full-strength sample

• Organism response in these low conductivity waters has high variability, which needs to be considered in the test 

design and interpretation of results

• Testing with Daphnia magna and Hyalella azteca were successful during the first monthly testing; however, sub-lethal 

results for growth and reproduction in these invertebrate tests appear to be lower in low conductivity receiving 

environment waters relative to standard test conditions. This needs to be considered when evaluating test results. The 

testing program has been designed to control for this; however, the non-standard conditions can create some 

uncertainty with respect to organism response. 

o The addition of the MEL-14 effluent should provide additional support for this interpretation, as the higher 

conductivity of the sample allows for more standard test conditions relative to the receiving environment testing.

Working Group Meeting – 24 August  

2020



KEY MESSAGES (UPDATED)
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S U M M A R Y

 Constituents in the effluent are not being released at levels 

which are harmful in Meliadine Lake

 The monitoring data confirms that the diffuser is working 

as planned and that the water being released is not 

harmful to Meliadine Lake

 The release of the water is going as planned and testing 

and continuous monitoring shows that harmful effects on 

the environment, fish, and other aquatic life are not 

occurring

 Discharge volumes are lower than planned, as 

precipitation has been lower than average this year

 Agnico Eagle is working on alternative strategies for 

discharging CP1 water into Meliadine Lake, one of which 

consists of recirculating CP1 water into the Process Plant

 Meliadine Lake is the source of freshwater for the camp 

and we have not observed changes in the drinking water 

quality at the camp

Working Group Meeting – 24 August 

2020



Test Footer 26

Discharge Edge of mixing zone Mid-field Reference

TDS Threshold (mg/L) 3,500 1,000 n/a n/a

Maximum Measured Concentration of TDS (mg/L) 3,100 115 35 50

Survival Test Pass n/a n/a n/a

Growth and Reproduction Test n/a Pass Pass Pass

Notes: n/a = not applicable; TDS = total dissolved solids; mg/L = miligrams per litre.



THANK YOU

Questions and Discussion


