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EXECUTIVE SUMMARY 
 
ORTECH Consulting Inc. (ORTECH) was requested by Clean Harbors Canada Inc., (Clean Harbors) to 
conduct a mercury emission testing program at the incineration facility located in Corunna, Ontario. 
 
Mercury emission tests were performed at the Incinerator Exhaust Stack following the procedures 
outlined in US EPA Method 30B, “Determination of Total Vapour Phase Mercury Emissions from Coal-
Fired Combustion Sources Using Carbon Sorbent Traps” to determine the amount of total vapour phase 
mercury present in the gas stream. 
 
The test method states that the recovery spike must be within 50 to 150 percent of the expected mass 
collected in the traps during sampling.  Six pairs of tube samples were collected during one day of 
testing on July 20, 2016.  To ensure that at least one of the spike concentrations would fall within the 
concentration range requirements of the test method one tube from each of the six pairs of adsorbent 
tubes were spiked with increasing amounts of mercury, ranging from 100 ng to 2600 ng, by the 
analytical laboratory prior to commencing the test program. 
 
The results of three of the pairs of tubes, including the spike that best represented the mercury 
concentration in the stack gas at the time of testing, are reported. 
 
The average combustion gas values for each test period were obtained from the plant continuous 
emission monitoring (CEM) system.  The average oxygen concentration for each test was used to 
determine the dry reference concentration adjusted to 11% oxygen. 
 
The average mercury emission data from the triplicate total vapour phase mercury tests is provided 
below: 
 

Mercury Parameter Average 

Dry Reference Concentration (µg/Rm3)* 1.49 

Dry Adjusted Concentration (µg/Rm3)** 1.24 

 

* reference conditions are 25C and 1 atmosphere 

** at 25C and 1 atmosphere, adjusted to 11% oxygen 
 
During the emission testing program, the powdered activated carbon (PAC) injection rate was 22.6 
lb/hr. 
 



 
 

Mercury Emission Testing 
at the Clean Harbors Sarnia Facility (July 2016), Report #21701| Page 5 

1. INTRODUCTION 
 
ORTECH Consulting Inc. (ORTECH) was requested by Clean Harbors Canada Inc., (Clean Harbors) to 
conduct a mercury emission testing program at the incineration facility located in Corunna, Ontario. 
 
Mercury emission tests were performed at the Incinerator Exhaust Stack following the procedures 
outlined in US EPA Method 30B, “Determination of Total Vapour Phase Mercury Emissions from Coal-
Fired Combustion Sources Using Carbon Sorbent Traps” to determine the amount of total vapour phase 
mercury present in the gas stream. 
 
The average combustion gas values for each test period were obtained from the plant continuous 
emission monitoring (CEM) system.  The average oxygen concentration for each test was used to 
determine the dry reference concentration adjusted to 11% oxygen. 
 
Six pairs of adsorbent tubes were collected during one day of sampling on July 20, 2016.  The spike 
tubes from each test pair were spiked with increasing amounts of mercury, ranging from 100 ng to 
2600 ng, prior to commencing the test program to ensure that at least one of the spike concentrations 
would fall within the concentration range requirements of the test method.  The test method states 
that the recovery spike must be within 50 to 150 percent of the expected mass collected in the traps 
during sampling.  The results of three of the pairs of tubes, including the spike that best represented 
the mercury concentration in the stack gas at the time of testing, are reported. 
 
All tables referenced herein are included in Appendix 1. 
 

2. SAMPLING LOCATION 
 
The Incinerator Exhaust Stack has an inside diameter of 1.52 meters at the sampling platform and 1.22 
meters at the stack exit.  The stack height above grade is 68.6 meters. 
 
Mercury sampling was conducted at the breeching connecting the induced draft fan to the stack.  
Sampling was conducted at a single point in the center of the duct. 
 
Previous testing programs conducted by ORTECH at the Clean Harbors Incinerator Exhaust Stack have 
shown that there is no stack gas stratification between the breeching connecting the induced draft fan 
to the stack and the stack sampling platform location. 
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3. SAMPLING METHODOLOGY 
 
Mercury emission tests were performed following the procedures outlined in US EPA Method 30B, 
“Determination of Total Vapour Phase Mercury Emissions from Coal-Fired Combustion Sources Using 
Carbon Sorbent Traps”. 
 
ORTECH used two probes in parallel so that the mercury traps were only 1 to 2 inches apart. Each 
probe was heated to approximately 135oC to prevent condensation of the stack gas on the sampling 
media. Each mercury trap was also specially designed for sampling at wet sources. Each tube had an 
extended section of glass to allow for the heating of the stack gas before it came into contact with the 
sampling media. 
 
The sampling methodology is briefly described as follows.  Each sorbent trap was removed from the 
clean sorbent trap storage container, the end caps were removed from the traps and the traps were 
attached to the end of the sampling probe and leak checked.  The probe was inserted into the stack 
and the sample pumps were started.  Stack gas was drawn through the traps and into the sampling 
probe and the sampled gas stream then passed through a series of empty impingers followed by a 
silica gel trap to remove any remaining traces of moisture prior to the pump and dry gas meter. 
 
A run consisted of paired mercury traps, identified as either A or B, sampled simultaneously.  In each 
tube pair one of either the A or B tube was spiked with a known quantity of mercury.  Due to the 
variability in the mercury concentration in the stack gas and the necessity to have the spiked tubes 
prepared at least two weeks in advance of the testing program, six pairs of tubes were used for the 
sampling program to ensure that at least one of the spike concentrations would fall within the 
concentration range requirements of the test method. 
 
Each test run was sixty minutes in duration at an approximate sampling rate of one liter per minute. 
 
At approximately five minute time increments throughout each test, the following information was 
measured and recorded for each sampling train: 
 

 Elapsed sampling time 

 Dry gas meter volume 

 Dry gas meter temperatures 

 Control module orifice pressure 

 Sampling pump vacuum 
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At the start and finish of each sampling run the sampling trains were leak-checked.  The leakage rate 
for each train must not exceed 4% of the average sampling rate for the collection period.  If a trap pair 
did not have an acceptable initial leak check, the leak was found and repaired and/or the traps were 
replaced with a new pair until no leak was discernible.  All the leak checks performed for the traps used 
showed no discernible leak through the test train. 
 
Field testing data sheets for the mercury tests are provided in Appendix 2. 
 
All of the sampling equipment used during the emission testing program was calibrated following the 
applicable reference method.  Equipment calibration data is provided in Appendix 3. 
 

4. ANALYSIS METHODOLOGY 
 
At the end of each successful sampling run, the mercury traps were removed from the test train, 
capped and placed in their appropriate sample container.  Each trap was labeled prior to being shipped 
to Ohio Lumex for analysis. 
 
The traps were analyzed by thermal decomposition with atomic absorption following the procedures 
detailed in US EPA Method 7473 (direct thermal desorption with atomic absorption and no gold 
amalgamation).  The method is applicable for total mercury “direct” testing of 40 CFR Part 75 Appendix 
K and EPA Method 30B sorbent traps. 
 
The analysis is briefly described as follows.  The sorbent trap tube end cap is removed; the glass wool 
plug closest to the appropriate carbon bed is carefully removed and separated from the carbon 
fraction.  The sorbent is transferred into a quartz ladle and then covered with anhydrous sodium 
carbonate.  The ladle is inserted into the heated analyzer thermo catalytic conversion chamber.  
Mercury is converted from a bound state to the atomic state by thermal decomposition in the furnace 
and is then detected by atomic absorption.  The mercury concentration is measured and recorded 
using an automated data acquisition system.  Both the glass wool plug and the sorbent of each bed are 
analyzed for the trap and the final mercury mass is the sum of the measurements. 
 
The Ohio Lumex analytical report for total vapour phase mercury is provided in Appendix 4. 



 
 

Mercury Emission Testing 
at the Clean Harbors Sarnia Facility (July 2016), Report #21701| Page 8 

5. QUALITY ASSURANCE/QUALITY CONTROL PROGRAM 
 
The analysis of samples for mercury was performed by thermal decomposition with atomic absorption.  
Specific analytical QC procedures for the mercury analysis are summarized below: 
 

 Calibrations are performed on the day of the analysis. 

 Three or more calibration points are used for the calibration curve. 

 The field samples analyzed must fall within a calibrated range. 

 For each calibration curve, R2 0.99, and the analyzer response must be within ± 10% for each 
standard used in the calibration. 

 Following calibration, a second source standard is analyzed.  The measured value of the 
independently prepared standard must be within ± 10% of the expected value. 

 A blank analysis is conducted prior to analyzing the samples and must be less than the method 
detection limit. 

 At the end of each set of analysis, a calibration standard is tested which must be within ±10% of the 
expected value. 

 
Approximately two weeks before the field testing, sample media was ordered from Ohio Lumex.  Six 
unspiked mercury traps and six pre-spiked mercury traps were ordered.  The pre-spiked mercury traps 
were spiked with known quantities of mercury ranging from 100 ng to 2600 ng in order to ensure that 
at least one of the traps fell within the spiking criterion stated in the test method.  The recovery spike 
must be within 50 to 150 percent of the expected mass collected in the traps during sampling 
according to the test method.  The spiking levels for the field recovery traps was estimated using 
mercury emission data from previous testing programs conducted between 2014 and 2016.  The pre-
spiked mercury trap for Test No. 1 (100 ng) was used for spike recovery determination as the 
concentrations best fit the requirements of the QA/QC criteria (within ±50% of the expected 
concentration).  The concentration in the Test No. 1 spiked tube (100 ng) was 85% of the average 
mercury collected for Test No. 1, Test No. 2 and Test No. 4 (85.2 ng). 
 
The field spike recovery provides specific verification of the performance of the combined sampling 
and analytical approach for the test program.  Six sets of paired samples, one of each pair which is 
spiked with a known quantity of mercury, were collected.  The samples were analyzed and the spike 
concentration for Test No. 1 fell within the spike range criterion stated in the test method.  The spike 
recovery for Test No. 1 was 97.4%.  US EPA Method 30B requires the spike recovery to be between 85 
% and 115%. 
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US EPA Method 30B requires the paired sorbent trap agreement to be ≤10% relative deviation for 
mercury concentrations greater than 1 µg/Rm3 or ≤20% relative deviation for mercury concentrations 
less than 1 µg/Rm3.  If the paired trap agreement is greater than the above stated limits the run is not 
valid.  All of the traps collected during the test program had concentrations greater than 1 µg/Rm3.  
The average dry adjusted mercury concentration ranged from a low of 1.09 µg/Rm3 to a high of 1.42 
µg/Rm3 for the six tests performed.  The paired trap agreement was 1.4% for Test No. 1, 9.0% for Test 
No. 2, and 2.2% for Test No. 4. 
 

6. RESULTS 
 
Six mercury runs were collected during one day of sampling on July 20, 2016.  A run consisted of paired 
mercury traps, identified as either A or B, sampled simultaneously.  The spike tubes from each test pair 
were spiked with increasing amounts of mercury, ranging from 100 ng to 2600 ng, prior to 
commencing the test program to ensure that at least one of the spike concentrations would fall within 
the concentration range requirements of the test method.  The results for Test No. 1, Test No. 2 and 
Test No. 4 are reported. 
 
The sampling schedule is summarized in Table 1.  This information includes test dates and times for 
each of the mercury runs performed.  All test times match plant time (i.e. daylight savings time). 
 
Mercury emission sample analyses for Test No. 1, Test No. 2 and Test No. 4 are provided in Table 3.  
Mercury was detected in Section 1 of each trap in quantities greater than the method detection limit 
(0.493 ng) in all of the traps.  Mercury was also collected in Section 2 in five of the twelve traps in 
quantities greater than the method detection limit.  However, the amount detected in Section 2 was 
less than 1.2% of the mercury collected in Section 1, indicating that there was no breakthrough or 
potential loss of mercury.  US EPA Method 30B states that ≤10% of the total mercury collected should 
be collected in Section 2 for mercury concentrations greater than 1 µg/Rm3 or ≤20% of the total 
mercury collected should be collected in Section 2 for mercury concentrations less than 1 µg/Rm3. 
 
Included in Table 2 are the mercury concentration calculations for Test No. 1, Test No. 2 and Test No. 4.  
The average oxygen concentration measured by the Clean Harbors CEM system for each test was used 
to determine the dry reference concentration adjusted to 11% oxygen. 
 
Approximately two weeks before the field testing, sample media was ordered from Ohio Lumex.  Six 
unspiked mercury traps and six pre-spiked mercury traps were ordered.  The pre-spiked mercury traps 
were spiked with known quantities of mercury ranging from 100 ng to 2600 ng in order to ensure that 
at least one of the traps fell within the spiking criterion stated in the test method.  The pre-spiked 
mercury trap for Test No. 1 (100 ng) was used for spike recovery determination as the concentration 
best fit the requirements of the QA/QC criteria (within ±50% of the expected concentration). 
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US EPA Method 30B states that it is acceptable to use the field recovery runs as test runs for emission 
testing as long as they meet the paired trap agreement criteria.  The mass of the mercury spike initially 
present in each of the spiked traps was subtracted from the total mercury collected in Section 1 of the 
trap.  The difference represents the amount of mercury in the stack gas. 
 
The paired trap agreement was 1.4% for Test No. 1, 9.0% for Test No. 2, and 2.2% for Test No. 4.  The 
mercury emission data from the total vapour phase mercury tests is provided below: 
 

Mercury Parameter Test 1 Test 2 Test 4 Average 

Dry Reference Conc. (µg/Rm3)* 1.56 1.53 1.39 1.49 

Dry Adjusted Conc. (µg/Rm3)** 1.30 1.25 1.18 1.24 

 

* Reference conditions are 25C and 1 atmosphere 

** At 25C and 1 atmosphere, adjusted to 11% oxygen 
 
The incinerator exhaust stack mercury concentration limit as stated in Environmental Compliance 
Approval No. 8-1030-94-006 (formerly Certificate of Approval (Air) No. 8-1030-94-006) is 50 µg/Rm3 
adjusted to 11% oxygen.  The mercury concentrations were below this limit during the test program. 
 
The spiked mercury trap recovery calculation for Test No. 1 is shown in Table 3; the spike recovery for 
Test No. 1 was 97.4.  US EPA Method 30B requires the average of the spike recoveries to be between 
85% and 115%. 
 

7. FACILITY PROCESS DATA 
 
Incinerator process data was supplied by Clean Harbors personnel for the emission test periods.  The 
process data is provided in Appendix 5 as average values for each test for the following process 
parameters: 
 

 incinerator feed rates (rich, lean, emulsion and alkaline streams) 

 volumetric flowrates (secondary air and stack gases) 

 temperatures (primary zone, secondary zone, spray dryer inlet and outlet, stack gases) 

 pressures (burner, spray dryer outlet, baghouse differential) 

 combustion gas stack concentrations (CO, HCl, CO2, H2O, THC, O2, SO2) 

 stack gas opacity 

 carbon injection rate  
 
During the emission testing program, the average powdered activated carbon (PAC) injection rate was 
22.6 lb/hr. 
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Table 1:  Mercury Test Schedule 
 

Test Test Date Sampling Period Sampling Time

Number

Start Finish min

1 July 20, 2016 9:51 10:51 60

2 July 20, 2016 11:06 12:06 60

3 July 20, 2016 12:21 13:21 60

4 July 20, 2016 13:38 14:38 60

5 July 20, 2016 14:54 15:54 60

6 July 20, 2016 16:05 17:05 60

Note: All test times match plant time (i.e. daylight savings time).  
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Table 2:  Mercury Emission Data 
 

Test/Run Tube Mercury Collected Dry Gas Mercury Concentration Paired

No. ID Section 1 Section 2 Total Volume Dry Dry Trap

Sampled Reference Adjusted Agreement

ng ng ng Rm3* μg/Rm3* μg/Rm3** %

1 A *** 84.2 0.2 84.4 0.0549 1.54 1.28 -

B 93.9 <0.49 93.9 0.0594 1.58 1.31 -

Average 1.56 1.30 1.4

2 A 91.4 1.0 92.4 0.0555 1.66 1.36 -

B *** 82.4 1.3 83.7 0.0603 1.39 1.13 -

Average 1.53 1.25 9.0

4 A 76.3 <0.49 76.3 0.0560 1.36 1.15 -

B *** 80.5 <0.49 80.5 0.0565 1.42 1.20 -

Average 1.39 1.18 2.2

Average 85.2 1.49 1.24

Note: Concentration data is only report for three tests as required by US EPA Method 30B  

*        At 25°C and 1 atmosphere

**     At 25°C and 1 atmosphere, adjusted to 11% oxygen

***  Spiked tube, mercury collected corrected for the original spike (100 ng for Test No. 1, 250 ng for Test No. 2, 800 ng for Test No. 4).  
 
 
Table 3:  Mercury Spike Tube Recovery 
 

Test Spike Spike

No. Total Volume Mercury Total Volume Mercury Concentration Recovery

Collected Sampled Concentration Collected Sampled Concentration

ng Rm3* ng/Rm3* ng Rm3* ng/Rm3* ng/Rm3* %

1 184 0.0549 3354 93.9 0.0594 1580 1774 97.4

2 334 0.0603 5538 92.4 0.0555 1665 3874 NA

4 881 0.0565 15579 76.3 0.0560 1362 14216 NA

Average 97.4

Note: The spike tubes were spiked with mercury by the analytical laboratory prior to sampling.  The original spike concentrations were 

          100 ng for Test No. 1, 250 ng for Test No. 2 and 800 ng for Test No. 4.

"NA"  Not Applicable.  Spike recovery was not calculated as spike concentration was outside the range specified in US EPA Method 30B. 

Spike Tube Unspike Tube
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Mercury Analytical Report 
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