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Executive summary  

Baffinland Iron Ore Corporation (Baffinland) retained Wood Environment & Infrastructure Solutions 
(Wood) to conduct performance source testing on two Eco Waste Incinerators located in Mary River and 
Port Milne on Baffin Island, Nunavut.  Testing was performed in order to ensure that Baffinland was 
meeting its obligations to the Nunavut Government. 

The program was designed to measure incinerator emissions of total suspended particulate (TSP), 
mercury, and dioxins and furans (D/F).  In-stack concentrations were calculated for these contaminants 
and compared against the Canadian Council of Minister of the Environment Canada-Wide Standards 
(CWS). 

Testing was conducted from 18 August 2019 to 21 August 2019 at the Port Milne site, and from 23 
August 2019 to 25 August 2019 at the Mary River site. 

The testing results are summarized in Tables ES.1 to ES.3. Measurements were carried out in August of 
2019.  Sampling, analysis and reporting procedures were followed as per the Ontario Source Testing Code 
(OSTC) and U.S. Environmental Protection Agency (U.S. EPA) methods. 

This report is subject to the Appended Statement of Limitations. 

 
 

Table ES.1: Average Stack Gas Characteristics 

Source Flow 
(DRm3/s)* 

Oxygen 
(% dry) 

Carbon Dioxide 
(% dry) 

Moisture 
(%) 

Stack Temp. 
(°C) 

Eco Waste – Mary 
River 

1.11 13.5% 5.72% 6.08% 713 

Eco Waste – Port 
Milne 

0.828 15.4% 4.67% 6.99% 532 

 *DRm3 = Dry reference cubic metres (25°C, 101.3 kPa) 
 
 

Table ES.2: Mary River Incinerator - Summary of In-Stack Limits  

Contaminant Units 
In-Stack 

Concentration* 
CWS 

Criteria 
% Of 

Criteria 

TSP mg/DRm3 13.24 N/A N/A 

Mercury µg/DRm3 0.013 20 0.06% 
Dioxin/Furan 

TEQ 
pg/DRm3 393 80 491% 

  *Average of three tests, corrected to 11% O2 
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Table ES.3: Port Milne Incinerator - Summary of In-Stack Limits  

Contaminant Units 
In-Stack 

Concentration* 
CWS 

Criteria 
% Of 

Criteria 

TSP mg/DRm3 61.89 N/A N/A 

Mercury µg/DRm3 0.567 20 2.84% 
Dioxin/Furan 

TEQ pg/DRm3 4498 80 5622% 

  *Average of three tests, corrected to 11% O2 
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1.0 INTRODUCTION 
Baffinland Iron Ore Corporation (Baffinland) retained Wood Environment & Infrastructure Solutions 
(Wood) to conduct performance source testing on two Eco Waste Incinerators located in Mary River and 
Port Milne on Baffin Island, Nunavut. Testing was conducted from 18 August 2019 to 21 August 2019 at 
the Port Milne site, and from 23 August 2019 to 25 August 2019 at the Mary River site. 

The incinerator exhausts were tested for the following contaminants: 
 
• Emission flow rates within the duct; 
• Total suspended particulate matter (TSP); 
• Mercury; 
• Dioxins and furans; and 
• Combustion gases (O2, CO2). 
 
The incinerators are used to burn various wastes including personal domestic waste, kitchen waste, 
dewatered sewage sludge, paper, packaging, lumber and textiles, documents, occasional tires and clinical 
and medical waste. 
 
The program was designed to measure the incinerators’ emissions. In-stack concentrations were 
calculated for the above contaminants and compared against the Canadian Council of Ministers of the 
Environment Canada-Wide Standards (CWS).  

Sampling, analysis and reporting procedures were followed as per the Ontario Source Testing Code 
(OSTC). 
 

1.1 Summary of Test Program 

The test contaminants included in this program and the corresponding testing protocols are listed below 
in Table 1. 

Table 1: Test Contaminants 

Test Contaminant Sampling Method Analytical Method 

Flow Rate OSTC Methods 1 – 4 N/A 

Total Suspended Particulate (TSP) OSTC Method 5 Gravimetric 

Metals U.S. EPA Method 29 ICAP, CVAAS 

Dioxins / Furans Env. Canada EPS 1/RM/2 EPS 1/RM/3 HRMS 

Oxygen/Carbon Dioxide (O2/CO2) U.S. EPA Method 3A 
Electrochemical /  

Non-dispersive Infrared 

Note: EPA 40CFR60 – United States Environmental Protection Agency  
  EPS – Environment Canada’s Environmental Protection Series 

  OSTC – Ontario Source Testing Code 
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1.2 Test Program Organization 

1) Company Name:  Baffinland Iron Ore Corp 

 Company Address / Plant Location: 
Mary River Mine Site 
Baffin Island, Nunavut 

 Contact Name: William Bowden 
 Position: Project Manager 
 Telephone No.: 647-253-0596 x6016 
 Email: William.bowden@baffinland.com 
   
2) Sampling Company: Wood Environment & Infrastructure Solutions  
 Project Coordinator: Steve McClure 
 Telephone No.:  (905) 568-2929 
 Fax No.: (905) 568-1686 
 Email: steve.mcclure@woodplc.com 
 Sampling Team: Ozgun Kizilkaya, Steve McClure 
   
3) Analytical Laboratory:  ALS Global 
 Project Coordinator: Ron McLeod 
 Telephone No.: (905) 331-3111 
   
   
   

mailto:steve.mcclure@woodplc.com
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2.0 SOURCE DESCRIPTION 
 
Baffinland operates two dual chambered diesel fired Eco Waste incinerators, one each at Port Milne, and 
one at the Mary River site, in Nunavut. At each incinerator, wastes are manually loaded into the primary 
chamber whose function is to perform pyrolysis and gasification, and combustion of fixed carbon. The 
secondary chamber completes the combustion, and ensures that black soot is not released from the 
exhaust stack. The incinerator capacity is 2000kg per day. 
 
Normal operation of the incinerators includes:  

- loading waste into the primary chamber,  
- pre-heating of the secondary chamber to a fixed set point  
- firing the primary once the secondary chamber has achieved the set point temperature.  

 
Once firing of the primary chamber has begun and combustion was established, emissions testing at the 
stack commenced.  
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3.0 TEST PROGRAM 
 

3.1 Objectives 

 
The purpose of the test program was to establish whether the performance of the installed equipment 
(Eco-Waste incinerator) meets emission guarantees.  
 
Test objectives include the following: 
 
• Measurement of the exhaust gas characteristics and emission rates of the contaminants; and 

• Comparing in-stack concentrations to the Canada-Wide Standards for mercury and dioxins/furans. 
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3.2 Test Matrix 

 
The test matrix for this program is provided below in Table 2. 
 

Table 2: Test Matrix 

No. of 
Runs / 
Unit 

Sample/ 
Pollutant 

Method 
Number 

 
Sample 

Run 
(min) 

Analytical 
Method 

Analytical 
Laboratory 

3 
Particulate 

Matter / Hg 
OSTC 5 

EPA M29 
120 

Gravimetric 
ICP, CVAAS 

ALS Global 

3 Dioxins / Furans EPS 1/RM/2 180 
GC/HRMS 

GC/MS 
ALS Global 

6 O2 and CO2 EPA Method 3A 120/180 Electrochemical 
Wood 

Analyzer 
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4.0 SAMPLING LOCATIONS 
Gas streams emitted from the incinerators are discharged through a stack having an exit diameter of 
0.80m.  Figure 1 displays the incinerator and sampling location. 
 
The isokinetic sampling locations are located as follows: 
 
Port Milne: 
ID:  0.80 m 
Distance to upstream disturbance: approximately 4 diameters 
Distance to downstream disturbance: >2 diameters 
Only one traverse was tested due to port access issues. 
 
For isokinetic tests, a total of six (6) sampling points (six (6) per traverse) were tested. 
 
Mary River: 
ID:  0.80 m 
Distance to upstream disturbance: approximately 4 diameters 
Distance to downstream disturbance: >2 diameters 
 
For isokinetic tests, a total of six (6) sampling points (six (6) per traverse) were tested. 
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5.0 SAMPLING AND ANALYTICAL PROCEDURES 
 

5.1 Total Suspended Particulates and Mercury  

 
Sampling for total suspended particulate matter and trace metals was conducted with a single isokinetic 
sampling train based on Method 5 of the Ontario Source Testing Code and EPA Method 29.  A pre-tared 
quartz filter with low metal traces was used.  The standard Method 5 train was modified to include the 
following impinger solutions from U.S. EPA Method 29 for metals: 
 
• Impinger 1 100 ml of 4% KMnO4 / 10% H2SO4 
• Impinger 2 100 ml of 4% KMnO4 / 10% H2SO4 
• Impinger 3 Empty 
• Impinger 4 Silica Gel 
 
The sampling time per test, excluding port changes, leak checks or process interruptions, was 
120 minutes. Triplicate test runs were conducted.  Each traverse point was sampled for 10 minutes.  At 5-
minute intervals throughout each test, the following information was measured and recorded for the 
modified Method 5 Train: 
 
• Sampling time 
• Dry gas meter volume 
• Pitot tube pressure 
• Stack gas temperature 
• Probe, oven and impinger temperatures 
• Dry gas meter temperatures 
• Control module orifice pressure 
• Sampling pump vacuum pressure 
 
The sampling equipment consisted of a Method 5 train equipped with an air cooled quartz probe.  
Velocity measurements were taken using a pre-calibrated S-type pitot assembly in conjunction with an 
inclined manometer.  Temperature measurements were made with a K-type thermocouple in conjunction 
with a digital thermometer.  Sample volumes were determined with positive displacement dry gas meters.  
The gas meters were calibrated prior to the test program using a reference laboratory gas meter.   
 
Following the conclusion of each test, the probe and sampling train were disassembled and recovered at a 
clean location on site.  Particulate weights were determined by measuring the weight gain of the 
particulate filter along with the weight of the residue collected within the probe liner with an acetone 
probe rinse.  Combined, these values represent the total suspended particulate catch per test. 

 
In accordance with OSTC Method 5, all filters were desiccated for a period of 24 hours prior to weighing 
and acetone from all probe rinses was evaporated to dryness so as to avoid including any unnecessary 
moisture in the overall sample weight. 
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Mercury analyses on each sample were performed by the selected CALA accredited laboratory following 
U.S. EPA Method 29 using Cold Vapour Atomic Absorption Spectroscopy (CVAAS) analysis. 
 

5.2 Dioxins/Furans 

 
Sampling for dioxins and furans was conducted using a single isokinetic sampling train in accordance with 
the “Reference Method for Source Testing: Measurement of Releases of Selected Semi-Volatile Organic 
Compounds from Stationary Sources”, Environment Canada Report EPS 1/RM/2.  Performance of the 
method involved the use of an integrated sampling train consisting of a quartz filter (pre-rinsed with a 
Hexane/Acetone solution), condenser, polymeric resin trap (XAD-2), and impingers.  The use of the 
condenser ensured that the sample gas passing through the XAD-2 resin trap was maintained at a 
temperature below 20ºC.   
 
All glassware, filters and resin used for this program were proofed prior to the performance of the 
sampling program in order to ensure no background organic contamination. 
 
The sampling time per test, excluding port changes, leak checks or process interruptions, was 180 minutes 
and the sample volume exceeded 3.0 dry reference m3.  Triplicate test runs were conducted.  The source 
gas was collected using an air cooled quartz probe and then passed through the filter, condenser, XAD-2 
resin, and impingers in sequence.   
 
The front half of the impinger train, filter, resin, condensate trap and impinger contents were recovered as 
per the procedures outlined in the method for subsequent analysis according to the Environment Canada 
Method EPS 1/RM/3.  
 
The Toxic Equivalency (TEQ) was calculated for dioxins and furans using the World Health Organization 
2005 Toxic Equivalency Factors.  
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5.3 Combustion Gases 

 
For the purpose of determining molecular weight and to correct for oxygen content, testing for O2 and 
CO2 was conducted. Sample gas was measured with every isokinetic reading throughout the sampling 
period following a modified US EPA Method 3A.  Analyzer calibrations were conducted with US EPA 
Protocol 1 calibration gas.  
 
As per the Canada-Wide Standards, the sample concentrations were corrected to 11% oxygen.  
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6.0 RESULTS 
 

6.1 Schedule of the Test Program 

 
The sampling program was conducted from 18 August 2019 to 25 August 2019 per the following 
schedule: 
 

Table 3: Mary River Test Schedule 

Test ID Date Start Finish 

ORG-1 23-Aug-19 8:23 11:23 

ORG-2 24-Aug-19 13:14 16:14 

ORG-3 25-Aug-19 11:01 14:01 

   

MET-1 23-Aug-19 10:39 12:39 

MET-2 24-Aug-19 16:42 18:42 

MET-3 25-Aug-19 14:27 16:29 
 

Table 4: Port Milne Test Schedule 

Test ID Date Start Finish 

ORG-1 18-Aug-19 13:12 16:12 

ORG-2 19-Aug-19 7:24 10:24 

ORG-3 20-Aug-19 9:58 12:58 

   

MET-1 18-Aug-19 16:39 18:40 

MET-2 20-Aug-19 10:59 12:59 

MET-3 21-Aug-19 13:27 15:27 
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6.2 Test Results 

 
Results of the sampling program can be found within Tables 5 to 12.  Calculations are shown in Appendix 
A.  Field data sheets can be found in Appendix C. 
 
These results are subject to the Appended Statement of Limitations (Appendix E). 

 

Table 5: Summary of Stack Gas Characteristics – Mary River 

Test ID Flow 
(DRm3/s)* 

Oxygen 
(% dry) 

Carbon 
Dioxide 
(% dry) 

Moisture 
(%) 

Stack 
Temp. 

(°C) 

ORG-1 1.08 11.6% 6.84% 7.65% 828 
ORG-2 1.09 13.9% 5.40% 5.15% 739 
ORG-3 1.18 13.3% 6.06% 6.92% 731 

Average 1.12 12.9% 6.10% 6.58% 949 
MET-1 1.15 13.0% 6.08% 6.16% 668 
MET-2 1.10 14.9% 4.74% 4.93% 646 
MET-3 1.06 14.3% 5.20% 5.69% 665 

Average 1.10 14.1% 5.34% 5.59% 659 
Total Average 1.11 13.5% 5.72% 6.08% 713 

*DRm3 = Dry reference cubic metres (25°C, 101.3 kPa)  
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Table 6: Summary of Stack Gas Characteristics – Port Milne 

Test ID Flow 
(DRm3/s)* 

Oxygen 
(% dry) 

Carbon 
Dioxide 
(% dry) 

Moisture 
(%) 

Stack 
Temp. 

(°C) 

ORG-1 0.855 14.7% 5.47% 8.89% 563 
ORG-2 1.03 14.1% 5.57% 7.90% 618 
ORG-3 0.877 14.6% 5.14% 8.34% 534 

Average 0.923 14.5% 5.39% 8.37% 572 
MET-1 0.842 16.5% 3.87% 6.01% 483 
MET-2 0.836 16.3% 3.90% 5.29% 500 
MET-3 0.805 16.1% 4.07% 5.49% 495 

Average 0.828 16.3% 3.94% 5.60% 493 
Total Average 0.875 15.4% 4.67% 6.99% 532 

*DRm3 = Dry reference cubic metres (25°C, 101.3 kPa) 
 
 

Table 7: Summary of In-Stack Concentrations – Mary River 

Contaminant Units 
In-Stack 

Concentration* 
Criteria 

% Of 
Criteria 

TSP mg/DRm3 13.24 N/A N/A 

Mercury µg/DRm3 0.013 20 0.06% 

Dioxin/Furan 
TEQ 

pg/DRm3 393 80 491% 

*Average of three tests, corrected to 11% O2 
 

Table 8: Summary of In-Stack Concentrations – Port Milne 

Contaminant Units 
In-Stack 

Concentration* 
Criteria 

% Of 
Criteria 

TSP mg/DRm3 61.90 N/A N/A 

Mercury µg/DRm3 0.567 20 2.84% 

Dioxin/Furan 
TEQ 

pg/DRm3 4498 80 5622% 

*Average of three tests, corrected to 11% O2 
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Table 9: Testing Results: TSP/Mercury – Mary River 

Compound CAS 
Test 1 
(g/s) 

Test 2 
(g/s) 

Test 3 
(g/s) 

Average 
(g/s) 

TSP N/A 0.010  0.004  0.0158  0.010  
Mercury 7439-97-6 5.66E-09 1.61E-08 5.29E-09 9.03E-09 

 

Table 10: Testing Results: TSP/Mercury – Port Milne 

Compound CAS 
Test 1 
(g/s) 

Test 2 
(g/s) 

Test 3 
(g/s) 

Average 
(g/s) 

TSP N/A 0.029  0.023  0.020 0.024  
Mercury 7439-97-6 2.51E-07 1.41E-07 2.62E-07 2.18E-07 

 

Table 11: Testing Results: Dioxins/Furans – Mary River 

Compound CAS 
Test 1 
(pg/s) 

Test 2 
(pg/s) 

Test 3 
(pg/s) 

Average 
(pg/s) 

2,3,7,8-TCDD 1746-01-6 34  7  10  17  
1,2,3,7,8-PeCDD 40321-76-4  169  36  43  83  

1,2,3,4,7,8-HxCDD 39227-28-6  118  22  38  59  
1,2,3,6,7,8-HxCDD 57653-85-7  221  45  154  140  
1,2,3,7,8,9-HxCDD 19408-74-3  247  42  118  136  

1,2,3,4,6,7,8-HpCDD 35822-46-9  1535  187  865  862  
OCDD 3268-87-9  2490  203  718  1137  

2,3,7,8-TCDF 51207-31-9  178  72  92  114  
1,2,3,7,8-PeCDF 57117-41-6  322  61  87  156  
2,3,4,7,8-PeCDF 57117-31-4  602  179  242  341  

1,2,3,4,7,8-HxCDF 70648-26-9  508  93  132  244  
1,2,3,6,7,8-HxCDF 57117-44-9  600  99  139  279  
2,3,4,6,7,8-HxCDF 72918-21-9  764  168  258  397  
1,2,3,7,8,9-HxCDF 60851-34-5  184  42  63  96  

1,2,3,4,6,7,8-HpCDF 67562-39-4  2270  281  507  1019  
1,2,3,4,7,8,9-HpCDF 55673-89-7  278  63  83  141  

OCDF 39001-02-1 1153  189  375  573  
Dioxins/Furans (TEQ) N/A 718  162  242  374  
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Table 12: Testing Results: Dioxins/Furans – Port Milne 

Compound CAS 
Test 1 
(pg/s) 

Test 2 
(pg/s) 

Test 3 
(pg/s) 

Average 
(pg/s) 

2,3,7,8-TCDD 1746-01-6 82  769  54  302  
1,2,3,7,8-PeCDD 40321-76-4  318  1996  240  852  

1,2,3,4,7,8-HxCDD 39227-28-6  230  1034  304  523  
1,2,3,6,7,8-HxCDD 57653-85-7  433  1165  359  653  
1,2,3,7,8,9-HxCDD 19408-74-3  444  1416  401  754  

1,2,3,4,6,7,8-HpCDD 35822-46-9  2811  4749  4347  3969  
OCDD 3268-87-9  3007  3467  10322  5599  

2,3,7,8-TCDF 51207-31-9  393  3205  294  1297  
1,2,3,7,8-PeCDF 57117-41-6  826  5419  563  2270  
2,3,4,7,8-PeCDF 57117-31-4  1022  4371  826  2073  

1,2,3,4,7,8-HxCDF 70648-26-9  959  4196  925  2027  
1,2,3,6,7,8-HxCDF 57117-44-9  1148  4633  1049  2277  
2,3,4,6,7,8-HxCDF 72918-21-9  1211  2736  1569  1839  
1,2,3,7,8,9-HxCDF 60851-34-5  418  746  454  539  

1,2,3,4,6,7,8-HpCDF 67562-39-4  2873  7168  5027  5023  
1,2,3,4,7,8,9-HpCDF 55673-89-7  678  860  848  795  

OCDF 39001-02-1 1596  1451  3546  2198  
Dioxins/Furans (TEQ) N/A 1322  6294  1202  2939  
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7.0 CLOSURE 
The Wood sampling team is grateful for the cooperation of Baffinland Iron Ore during the execution of 
this test program. Wood looks forward to future projects together. 
 
 
 
Yours truly, 
Wood Environment & Infrastructure Solutions 
a Division of Wood Americas Limited 
 
 
Prepared by:      Reviewed by:  
 
 
 
 

     
             
Ryan Fletcher, P Eng.     Steve McClure, B.E.S. 
Air Quality Services     Manger, Air Quality Services 
Wood        Wood 
Environment & Infrastructure Solutions   Environment & Infrastructure Solutions 
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Limitations (optional) 
1. The work performed in the preparation of this report and the conclusions presented are subject to the 

following: 

a. The Standard Terms and Conditions which form a part of our Professional Services Contract; 

b. The Scope of Services; 

c. Time and Budgetary limitations as described in our Contract; and 

d. The Limitations stated herein. 

2. No other warranties or representations, either expressed or implied, are made as to the professional services 
provided under the terms of our Contract, or the conclusions presented. 

3. The conclusions presented in this report were based, in part, on visual observations of the Site and attendant 
structures. Our conclusions cannot and are not extended to include those portions of the Site or structures, 
which are not reasonably available, in Wood’s opinion, for direct observation. 

4. The environmental conditions at the Site were assessed, within the limitations set out above, having due 
regard for applicable environmental regulations as of the date of the inspection. A review of compliance by 
past owners or occupants of the Site with any applicable local, provincial or federal bylaws, orders-in-council, 
legislative enactments and regulations was not performed. 

5. The Site history research included obtaining information from third parties and employees or agents of the 
owner. No attempt has been made to verify the accuracy of any information provided, unless specifically 
noted in our report. 

6. Where testing was performed, it was carried out in accordance with the terms of our contract providing for 
testing. Other substances, or different quantities of substances testing for, may be present on-site and may 
be revealed by different or other testing not provided for in our contract. 

7. Because of the limitations referred to above, different environmental conditions from those stated in our 
report may exist. Should such different conditions be encountered, Wood must be notified in order that it 
may determine if modifications to the conclusions in the report are necessary. 

8. The utilization of Wood’s services during the implementation of any remedial measures will allow Wood to 
observe compliance with the conclusions and recommendations contained in the report. Wood’s 
involvement will also allow for changes to be made as necessary to suit field conditions as they are 
encountered. 

9. This report is for the sole use of the party to whom it is addressed unless expressly stated otherwise in the 
report or contract. Any use which any third party makes of the report, in whole or the part, or any reliance 
thereon or decisions made based on any information or conclusions in the report is the sole responsibility of 
such third party. Wood accepts no responsibility whatsoever for damages or loss of any nature or kind 
suffered by any such third party as a result of actions taken or not taken or decisions made in reliance on the 
report or anything set out therein. 

10. This report is not to be given over to any third party for any purpose whatsoever without the written 
permission of Wood. 

11. Provided that the report is still reliable, and less than 12 months old, Wood will issue a third-party reliance 
letter to parties that the client identifies in writing, upon payment of the then current fee for such letters. All 
third parties relying on Wood’s report, by such reliance agree to be bound by our proposal and Wood’s 
standard reliance letter. Wood’s standard reliance letter indicates that in no event shall Wood be liable for 
any damages, howsoever arising, relating to third-party reliance on Wood’s report. No reliance by any party 
is permitted without such agreement. 
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