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BAFFINLAND IRON MINES CORPORATION 

MARY RIVER PROJECT 

 

SECTION 1.0 - INTRODUCTION 

In accordance with the MMER, the purpose of this report is to summarize the monitoring that took place during 
the 2016 open water season at Baffinland Iron Mines Corporation’s (Baffinland) Mary River Project.  

Mining at the Mary River Project is currently conducted as a surface (contour strip) mining operation. High-
grade iron ore processing at the Mary River Project consists of crushing and screening, with no further milling 
or processing required.  

On July 10, 2015, Baffinland Mary River Project became subject to the Metal Mining Effluent Regulations 
(MMER) under the Fisheries Act as a result of the discharge of effluent in excess of 50 m3 from a temporary 

mine waste rock settling pond. Environment and Climate Change Canada was notified on June 29, 2016 of a 
change in location of the Station MS-08 Final Discharge Point (FDP) commensurate with the commissioning 
of the permanent waste rock sedimentation pond. Information pertaining to the change in FDP location, 
including a general description, specifications, geographic coordinates, and receiving waterbody for the new 
discharge was included in the notification. 

On June 18, 2016, Environment and Climate Change Canada was provided with notification and pertinent 
information regarding the addition of a new final discharge point (FDP). The new effluent FDP, which is 
referred to as Station MS-06, represents the Mary River Project’s second federal compliance monitoring 
station, adding to the existing Station MS-08 FDP from the mine’s waste rock sedimentation pond.  

Letters of notification sent by Baffinland to Environment and Climate Change Canada in 2016 are provided in 
Appendix A. 

MS-08 

A waste rock pad and disposal area has been constructed east of the current mining operations. Seepage 
and storm water runoff originating from the waste rock pile is intercepted by perimeter collection ditches and 
directed to the permanent sedimentation pond. The permanent waste rock sedimentation pond is constructed 
as a lined earthen walled basin with an approximate capacity of 9,200 m3 and a surface area of 11,000 sq. m. 
Waste rock runoff (i.e., effluent) accumulated in the settling pond is treated for solids removal via pond-based 
settling. Upon reaching 80% (or 0.5 m freeboard) capacity, effluent from the sedimentation pond is pumped 
overland using a Gorman or Wajax 6” or 4” trash pump. The current FDP discharges effluent to the tundra at 
the end of a 700 m layflat line at the following geographic coordinates (1983 North American Datum): 

2016 ENVIRONMENT AND CLIMATE CHANGE CANADA METAL MINING EFFLUENT
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Final Discharge Point MS-08 Latitude: 71° 20’ 41.6” Longitude: 79° 13’ 00.9” 

Effluent discharge flow is monitored during periods of discharge through the use of a Badger M5000 3” or 6” 
magmeter. The frequency of effluent discharge is dictated by the level and capacity of the settling pond and 
as such, effluent is discharged intermittently, on an as-needed basis, from approximately late June to 
early/mid-September during the open water season. Consequently, implementation of MMER effluent and 
water quality monitoring is restricted to periods of effluent discharge rather than throughout the year (details 
provided in Appendix D). Since the mine became subject to MMER, effluent quality monitoring at the MS-08 
final discharge point has been initiated and is conducted during periods of discharge (deleterious substances, 
acute toxicity, effluent characterization, effluent sub-lethal toxicity sampling and volume monitoring). 

The current (new) MS-08 FDP lies within the same watershed, but upstream of the old MS-08 FDP. Briefly, 
treated effluent from the new FDP is discharged overland (no defined channel) and flows east north-east over 
boulder-cobble till material approximately 600 metres before entering a headwater depression that contains 
natural flow only intermittently. The gradient of the depression continues eastward, eventually forming a clearly 
defined channel approximately 1170 metres down gradient of the MS-08 final discharge point. This channel 
drains southeast approximately 740 metres before discharging into an unnamed tributary. From this 
confluence, the unnamed tributary flows south approximately 3.3 km before discharging into the Mary River. 
The unnamed tributary is believed to be non-fish bearing, due to the combination of complete freeze up during 
winter and steep gradient, as well as lack of suitable fish habitat. Thus, the Mary River represents the initial 
fish bearing waters reached by mine effluent, and is proposed as the Mary River Project’s receiving body for 
EEM reporting.  

Two water monitoring stations were established on the Mary River for the purpose of MMER water quality 
monitoring, including a reference station (MS-08-US) and an effluent-exposed station (MS-08-DS) located 
upstream and downstream, respectively. Geographic coordinates for the Mary River water monitoring stations 
are shown below: 

MS-08-US (Reference) Latitude: 71° 18’ 37.8” Longitude: 79° 11’ 13.5” 

MS-08-DS (Effluent-Exposed) Latitude: 71° 18’ 38.9” Longitude: 79° 12’ 09.4” 

MS-06 

A sedimentation pond has been constructed to treat seepage and stormwater runoff originating from the 
mine’s ore crusher and stockpile pad. Briefly, seepage and storm water runoff originating from the ore 
stockpile that has been intercepted by perimeter collection ditches, swales, and sumps is directed to the ore 
stockpile sedimentation pond during the open-water season. The ore stockpile sedimentation pond has been 
constructed as a lined earthen walled basin with an approximate capacity of 4500 m3 and approximate 
dimensions measuring 62m x 60m x 1.2m (length x width x depth). Runoff (i.e., effluent) collected in the 
sedimentation pond is treated for solids removal via pond-based settling. Upon reaching approximately 80% 
(or 0.3m freeboard) capacity, effluent from the settling pond is pumped using a gas-powered Honda centrifugal 
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3” trash pump (Model #WT40X - 433 gal/min) to the existing treated sewage effluent pipeline and 
subsequently to the Mary River outfall located approximately 1.3 km southeast of the sedimentation pond. 

The geographic coordinates (1983 North American Datum) for the final discharge point (outfall location) and 
compliance location (for the pond itself) are as follows: 

Final Discharge Point MS-06 Latitude: 71° 18’ 06.2” Longitude: 79° 15’ 28.9” 

Compliance Location for the Pond Latitude: 71° 18’ 41.0” Longitude: 79° 16’ 51.1” 

Effluent discharge flow is monitored continuously during periods of discharge through the use of a Badger 
M5000 3” magmeter. Because the frequency of effluent discharge from the crusher pad and ore stockpile 
sedimentation pond will be dictated by precipitation levels and climatic conditions, it is anticipated that effluent 
will be discharged intermittently, on an as-needed basis, from approximately mid-July to mid-September 
during the open water season. As a result, implementation of MMER effluent and water quality monitoring will 
be restricted to periods when the pond effluent is not frozen and/or periods where there is effluent discharge. 

At Station MS-06, effluent is pumped and transferred via the treated sewage effluent pipe to the outfall location 
near Mary River. Mary River is a fish bearing waterbody at the location that receives the Station MS-06 effluent 
discharge, and is the proposed receiving waterbody for monitoring of potential effects from the existing Station 
MS-08 discharge. Two stations have been established previously on Mary River for the purpose of MMER 
water quality monitoring, including a reference station (MS-08-US) and an effluent-exposed station (MS-08-
DS), for the existing Station MS-08 effluent discharge. An additional receiving environment water quality 
monitoring station has been established on Mary River to monitor influences from Station MS-06 discharge. 
Geographic coordinates for the Mary River water quality monitoring stations are as follows: 

MS-08-US (Reference) Latitude: 71° 18’ 37.8” Longitude: 79° 11’ 13.5” 

MS-08-DS (Effluent-Exposed) Latitude: 71° 18’ 38.9” Longitude: 79° 12’ 09.4” 

MS-06-DS (Effluent-Exposed) Latitude: 71° 18’ 01.5” Longitude: 79° 15’ 32.8” 

A site map showing location of sampling points is included in Appendix A. 
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SECTION 2.0 - EFFLUENT AND WATER QUALITY MONITORING 

The following section discusses the effluent and water quality monitoring for discharges from MS-08 and MS-06 during 2016. Due to weather related 
logistical constraints and holding time requirements, water samples were collected on August 30 for the mine waste rock sedimentation pond (MS-
08) effluent discharge on September 1 and 2. 

2.1 SUMMARY OF DELETERIOUS SUBSTANCES MONITORING 

Deleterious Substance monitoring was performed on eight (8) dates at times of discharge, seven dates for MS-08 and one date for MS-06. Frequency 
of sampling was dictated by dates when discharge was performed. The detections limits, mean monthly averages and mean monthly limits are displayed 
below in Table 1 and 2 along with the results for sample analysis performed. All Certificates of Analysis are provided in Appendix B. The daily and 
monthly cumulative volumes of effluent discharged from MS-08 and MS-06 for 2016 are displayed in Table 3 and 4. The last date of discharge in 2016 
was September 12 from Station MS-06.  

Month 
As 

(mg/L) 
Cu 

(mg/L) 
Pb 

(mg/L) 
Ni 

(mg/L) 
Zn 

(mg/L) 
TSS 

(mg/L) 
Ra 226 
(Bq/L) 

Lowest 
pH 

Highest 
pH 

Effluent 
Volume 

(m3) 
Detection 
Limits 

0.00010 0.0010 0.00010 0.00050 0.0030 2.0 0.0045* 0.10 0.10 - 

19-Jul-16 0.00011. 0.0053 0.00061 0.0024 0.005 10.4 0.01 7.31   

26-Jul-16 0.0001 0.0036 0.0003 0.0212 0.0157 4.2 0.01 7.45   

July 0.0001 0.0045 0.0005 0.0118 0.010 7.3 0.01 7.31 7.45 517.0 

08-Aug-16 0.00013 0.0018 0.00044 0.034 0.0052 18.0 0.01 7.19   

09-Aug-16 0.0001 0.0047 0.0001 0.0711 0.0079 2.0 0.028 6.92   

16-Aug-16 0.0001 0.0022 0.0001 0.0743 0.0078 2.0 0.014 7.03   

22-Aug-16 0.0001 0.0016 0.0001 0.0727 0.0069 2.0 0.01 6.89   

30-Aug-16 0.0001 0.001 0.0001 0.0671 0.007 2.9 0.011 7.21   

August 0.0001 0.002 0.0002 0.064 0.007 5.4 0.015 6.89 7.21 3717.0 
Mean Monthly Limit 0.50 0.30 0.20 0.50 0.50 15.0 0.37 - - - 
*Minimum Detectable Limit 

Table 1 - Analytical Results of Effluent Deleterious Substances MS-08 
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Month As 
(mg/L) 

Cu 
(mg/L) 

Pb 
(mg/L) 

Ni 
(mg/L) 

Zn 
(mg/L) 

TSS 
(mg/L) 

Ra 226 
(Bq/L) 

Lowest 
pH 

Highest 
pH 

Effluent 
Volume 

(m3) 
Detection 
Limits 

0.00010 0.0010 0.00010 0.00050 0.0030 2.0 0.0045* 0.10 0.10 - 

12-Sep-16 0.00014 0.001 0.00013 0.0005 0.003 4.4 0.015 7.98  85.5 

September 0.00014 0.001 0.00013 0.0005 0.003 4.4 0.015 7.98 7.98 85.5 
Mean 
Monthly 
Limit 

0.50 0.30 0.20 0.50 0.50 15.0 0.37 - - - 

*Minimum Detectable Limit 
Table 2 - Analytical Results of Effluent Deleterious Substances MS-06 

 

Date 
Volume 

Discharged 
(m3) 

Date 
Volume 

Discharged 
(m3) 

Date 
Volume 

Discharged 
(m3) 

20-Jul-16 135.0 06-Aug-16 308.7 01-Sep-16 584.6 
21-Jul-16 252.8 07-Aug-16 656.4 02-Sep-16 687.0 
22-Jul-16 129.0 08-Aug-16 302.5   

  17-Aug-16 83.8   
  18-Aug-16 567.2   
  19-Aug-16 767.0   
  29-Aug-16 566.8   
  30-Aug-16 232.3   
  31-Aug-16 286.3   

July 516.8 August 3771.0 September 1271.6 

Table 3 - Volumes Effluent Discharged MS-08 

 

 



 MARY RIVER PROJECT 

    2016 MMER Annual Report 

  March 31, 2017 

 

2016 MMER Annual Report Page 6 of 12 

 

 

Date 
Volume 

Discharged 
(m3) 

12-Sep-16 85.5 
September 85.5 

Table 4 - Volumes Effluent Discharged MS-06 

 

 

2.2 ACUTE TOXICITY 

The Acute Toxicity Testing was performed at MS-08 on July 19, August 16, and August 30, 2016 as discharge quantities allowed. All samples were 
confirmed non-toxic (refer to Appendix B for Certificates of Analysis). Due to logistical and holding time requirements the monthly acute lethality sample 
collected at MS-06 on September 12, 2016 could not be analysed upon receipt at the laboratory. 

Sample 
Number 

Sample 
ID 

Date 
Sample 

Collected 
 

Results for Rainbow Trout 
Acute Lethality Tests 

(mean percentage mortality in 
100% effluent test 

concentration) 

Results for Daphnia magna 
Monitoring Tests 

(mean percentage mortality in 
100% effluent test 

concentration) 

48375 MS-08 2015-07-19 0 0 
48686 MS-08 2015-08-16 10 0 
48803 MS-08 2015-08-30 0 0 

Table 5 - Results of Acute Lethality Tests and Daphnia magna Tests MS-08 
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2.3 EFFLUENT CHARACTERIZATION 

Effluent characterization was conducted at each of the final discharge locations and water quality monitoring included two effluent-exposed stations 
(MS-08-DS and MS-06-DS) located downstream of the effluent discharges from the respective final discharge locations and a reference station (MS-
08-US) situated upstream of any mine effluent-related influences. The required variables are shown in Tables 6.1 to Table 8.2 below, more details of 
these results and the optional site-specific parameters measured can be found in the Certificates of Analysis; Appendix B of this report. CCME - Water 
Quality Guidelines for the Protection of Aquatic Life for long term exposure (CCME LT WQG) are included as supplementary information in Tables 6.1 
to Table 8.2.  

Effluent Characterization MS-08 

Date 
Hardness 

(mg/L) 
Alkalinity 

(mg/L) 
Aluminum 

(mg/L) 
Cadmium 

(mg/L) 
Iron 

(mg/L) 
Mercury 
(mg/L) 

Molybdenum 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

Electrical 
Conductivity 
(μmhos/cm) 

MDL 10 10 0.0030 0.000010 0.030 0.000010 0.000050 0.050 0.020 3.0 
19-Jul-16 25 11 0.660 0.00001 0.774 0.00001 0.0005 0.02 0.221 63.3 
16-Aug-16 683 21 0.020 0.00019 0.333 0.00001 0.000052 0.694 4.95 1240.0 
30-Aug-16 718 16 0.057 0.000174 0.268 0.00001 0.00005 0.719 5.23 1300.0 
CCME LT WQG (mg/L) - - 0.1 0.00009 0.3 0.000026 0.073 - 13 - 

Table 6.1 - Results from Effluent Characterization MS-08 

Effluent Characterization MS-06 

Date 
Hardness 

(mg/L) 
Alkalinity 

(mg/L) 
Aluminum 

(mg/L) 
Cadmium 

(mg/L) 
Iron 

(mg/L) 
Mercury 
(mg/L) 

Molybdenum 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

Electrical 
Conductivity 
(μmhos/cm) 

MDL 10 10 0.0030 0.000010 0.030 0.000010 0.000050 0.050 0.020 3.0 
12-Sep-16 133 57 0.078 0.00001 0.110 0.00001 0.00385 0.02 0.744 318.0 
CCME LT WQG (mg/L) - - 0.1 0.00009 0.3 0.000026 0.073 - 13 - 

Table 6.2 - Results from Effluent Characterization MS-06 
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Effluent Characterization MS-08 Effluent-Exposure Area (MS-08-DS) 

Date 
Hardness 

(mg/L) 
Alkalinity 

(mg/L) 
Aluminum 

(mg/L) 
Cadmium 

(mg/L) 
Iron 

(mg/L) 
Mercury 
(mg/L) 

Molybdenum 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

Electrical 
Conductivity 
(μmhos/cm) 

MDL 10 10 0.0030 0.00001 0.030 0.00001 0.000050 0.050 0.020 3.0 

20-Jul-16 32 37 0.308 0.00001 0.251 0.00001 0.000174 0.02 0.02 73.5 

29-Aug-16 82 75 0.572 0.00001 0.484 0.00001 0.000465 0.02 0.022 193.0 

CCME LT WQG (mg/L) - - 0.1 0.00009 0.3 0.000026 0.073 - 13 - 
Table 7.1 - Results from Effluent Characterization MS-08 Effluent-Exposure Area 

Effluent Characterization MS-06 Effluent-Exposure Area (MS-06-DS) 

Date 
Hardness 

(mg/L) 
Alkalinity 

(mg/L) 
Aluminum 

(mg/L) 
Cadmium 

(mg/L) 
Iron 

(mg/L) 
Mercury 
(mg/L) 

Molybdenum 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

Electrical 
Conductivity 
(μmhos/cm) 

MDL 10 10 0.0030 0.00001 0.030 0.00001 0.000050 0.050 0.020 3.0 

12-Sep-16 115 102 0.000012 0.000012 0.150 0.00001 0.00101 0.02 0.569 248.0 

CCME LT WQG (mg/L) - - 0.1 0.00009 0.3 0.000026 0.073 - 13 - 
Table 7.2 - Results from Effluent Characterization MS-06 Effluent-Exposure Area 

Effluent Characterization MS-08 Effluent-Reference Area Upstream (MS-08-US) 

Date 
Hardness 

(mg/L) 
Alkalinity 

(mg/L) 
Aluminum 

(mg/L) 
Cadmium 

(mg/L) 
Iron 

(mg/L) 
Mercury 
(mg/L) 

Molybdenum 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

Electrical 
Conductivity 
(μmhos/cm) 

MDL 10 10 0.0030 0.00001 0.030 0.00001 0.000050 0.050 0.020 3.0 

20-Jul-16 32 33 0.211 0.00001 0.170 0.00001 0.000172 0.02 0.02 70.5 

29-Aug-16 80 72 0.475 0.00001 0.372 0.00001 0.000471 0.02 0.02 189.0 

CCME LT WQG (mg/L) - - 0.1 0.00009 0.3 0.000026 0.073 - 13 - 
Table 8.1 - Results from Effluent Characterization MS-08 Effluent-Reference Area 

 
 


