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EXECUTIVE SUMMARY 
 
At the request of Covanta, ORTECH Consulting Inc. (ORTECH) completed a dioxin and furan, and PCB 
diagnostic testing program at the Durham York Energy Centre (DYEC).  The emission testing program 
was performed to determine emission data during three operating conditions identified as: (1) High 
Carbon Feed Rate and VLN on Air Mode, (2) Medium Carbon Feed Rate and VLN on Air Mode and (3) 
Medium Carbon Feed Rate and VLN on Gas Mode.  Testing for all operating conditions was conducted 
at the Quench Inlet and Air Pollution Control (APC) Outlet on each of the two boilers.  Dispersion 
modelling analysis of the results was not included in the scope of work for the diagnostic test program. 
 
Dioxin, furan and PCB tests were performed at the Quench Inlet and APC Outlet on Boiler No. 1 and 
Boiler No. 2 during the three operating conditions.  The semi-volatile organic compounds testing was 
conducted in accordance with Environment Canada Method EPS 1/RM/2. 
 
At the request of Covanta triplicate particulate emission tests were also conducted at the APC Outlet 
on Boiler No. 1 during the Medium Carbon Feed Rate operating condition.  These particulate emission 
tests were performed concurrently with the dioxin and furan tests performed at the Boiler No. 1 APC 
Outlet.  The particulate testing was conducted following the procedures detailed in Ontario Source 
Testing Code Method 5. 
 
Testing during the High Carbon Feed Rate and Medium Carbon Feed Rate operating conditions, while 
VLN was on air mode, was conducted between September 19 and September 30, 2016.  During the 
two week period six dioxin, furan and PCB tests were conducted at the Quench Inlet and APC Outlet 
on Unit No. 1 and seven dioxin, furan and PCB tests were conducted at the Quench Inlet and APC 
Outlet on Unit No. 2.  An additional two tests were conducted at the Quench Inlet and APC Outlet of 
both units while the VLN was operating on gas mode with a Medium Carbon Feed Rate on November 
4, 2016. 
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A summary of the dioxin and furan results is provided below.  The dioxin and furan stack emission limit stated in the facility’s 
Environmental Compliance Approval (ECA No. 7306-8FDKNX) is 60 pg TEQ/Rm3, adjusted to 11% oxygen.  Note the O. Reg. 419/05 WHO 
(2005) TEFs emission data provided includes the 12 dioxin-like PCBs. 
 

Boiler No. 
Operating 
Condition 

Test No. Sampling Date 

NATO/CCMS (1989) TEFs** O. Reg. 419/05 WHO (2005) TEFs** 

Dry Adjusted Conc. (pg TEQ/Rm
3
)* Dry Adjusted Conc. (pg TEQ/Rm

3
)* Emission Rate (ng TEQ/s) 

Quench Inlet APC Outlet Quench Inlet APC Outlet Quench Inlet APC Outlet 

Boiler No. 
1 

High 
Carbon  
VLN Air 

1 26 Sept 2016 1249 <11.8 1158 <12.5 22.7 <0.25 

2 26 Sept 2016 1112 <11.7 1029 <12.0 20.4 <0.24 

3 27 Sept 2016 1259 <6.24 1147 <6.73 23.1 <0.13 

Average  1207 <9.93 1112 <10.4 22.1 <0.21 

Medium 
Carbon  
VLN Air 

4 29 Sept 2016 1586 <9.89 1456 <10.6 28.6 <0.21 

5 29 Sept 2016 1569 <7.47 1454 <7.94 28.7 <0.16 

6 30 Sept 2016 1425 <8.42 1301 <8.98 25.8 <0.17 

Average  1527 <8.59 1404 <9.17 27.7 <0.18 

Medium 
Carbon  
VLN Gas 

7 4 Nov 2016 767 <5.49 <689 <6.25 <14.0 <0.12 

8 4 Nov 2016 1415 <5.47 <1273 <5.88 <25.6 <0.11 

Average  1091 <5.48 <981 <6.06 <19.8 <0.12 
          

Boiler No. 
2 

High 
Carbon  
VLN Air 

1 19 Sept 2016 1618 <23.5 1450 <24.0 28.8 <0.48 

2 20 Sept 2016 1003 <22.0 <899 <22.4 <17.8 <0.45 

3 20 Sept 2016 1155 <21.7 1045 <22.5 20.4 <0.45 

7 27 Sept 2016 1239 <12.5 1153 <13.5 23.1 <0.27 

Average  1254 <19.9 <1137 <20.6 <22.5 <0.41 

Medium 
Carbon  
VLN Air 

4 22 Sept 2016 1841 <18.9 1663 <19.8 32.3 <0.40 

5 23 Sept 2016 2009 <15.5 1803 <16.9 35.5 <0.33 

6 23 Sept 2016 2156 <13.8 <1942 <15.3 <38.3 <0.30 

Average  2002 <16.1 <1803 <17.3 <35.4 <0.34 

Medium 
Carbon  
VLN Gas 

8 4 Nov 2016 646 <8.03 <583 <9.69 <11.6 <0.19 

9 4 Nov 2016 696 <8.53 <637 <9.44 <12.7 <0.18 

Average  671 <8.28 <610 <9.56 <12.1 <0.18 

 

* at 25C and 1 atmosphere, adjusted to 11% oxygen 
** calculated using the full detection limit for those isomers not detected. 
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A summary of the total PCB results is provided below.  There is no total PCB stack emission limit stated 
in ECA No. 7306-8FDKNX. 
 

Boiler No. 
Operating 
Condition 

Test No. Sampling Date 

Dry Adjusted Conc. 
(pg/Rm

3
)* 

Emission Rate 
(ng/s) 

Quench Inlet APC Outlet Quench Inlet APC Outlet 

Boiler No. 
1 

High 
Carbon  
VLN Air 

1 26 Sept 2016 68686 5430 1346 110 

2 26 Sept 2016 20466 6355 406 127 

3 27 Sept 2016 63612 4647 1281 92.4 

Average  50921 5477 1011 110 

Medium 
Carbon  
VLN Air 

4 29 Sept 2016 6920 84633 136 1646 

5 29 Sept 2016 12059 76958 238 1526 

6 30 Sept 2016 7871 15550 156 302 

Average  8950 59047 177 1158 

Medium 
Carbon 
VLN Gas 

7 4 Nov 2016 81219 41916 1649 813 

8 4 Nov 2016 14532 4107 292 79.7 

Average  47876 23012 970 446 
        

Boiler No. 
2 

High 
Carbon  
VLN Air 

1 19 Sept 2016 32908 5529 654 110 

2 20 Sept 2016 38524 3444 764 68.9 

3 20 Sept 2016 21531 6526 420 132 

7 27 Sept 2016 20723 6139 415 123 

Average  28422 5410 563 108 

Medium 
Carbon  
VLN Air 

4 22 Sept 2016 31150 8710 605 176 

5 23 Sept 2016 12630 9108 249 178 

6 23 Sept 2016 10080 2780 199 54.3 

Average  17953 6866 351 136 

Medium 
Carbon 
VLN Gas 

8 4 Nov 2016 8431 1775 168 33.9 

9 4 Nov 2016 8066 1160 161 22.4 

Average  8249 1467 164 28.1 

 

*  at 25C and 1 atmosphere, adjusted to 11% oxygen 
 
A summary of the particulate matter results for the three tests conducted on Unit No. 1 are provided 
below.  The particulate matter stack emission limit stated in ECA No. 7306-8FDKNX is 9 mg/Rm3, 
adjusted to 11% oxygen. 
 

Boiler 
No. 

Operating 
Condition 

Test No. Sampling Date 
Dry Adjusted Conc. (mg /Rm

3
)* Emission Rate (g /s) 

APC Outlet APC Outlet 

Boiler No. 1 
Medium 
Carbon 
VLN Air 

4 29 Sept 2016 7.77 0.15 

5 29 Sept 2016 4.18 0.083 

6 30 Sept 2016 4.54 0.089 

Average  5.49 0.11 

 

*  at 25C and 1 atmosphere, adjusted to 11% oxygen 
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1. INTRODUCTION 
 
At the request of Covanta, ORTECH Consulting Inc. (ORTECH) completed a dioxin and furan, and PCB 
diagnostic testing program at the Durham York Energy Centre (DYEC).  The emission testing program 
was performed to determine emission data during three operating conditions identified as: (1) High 
Carbon Feed Rate and VLN on Air Mode, (2) Medium Carbon Feed Rate and VLN on Air Mode and (3) 
Medium Carbon Feed Rate and VLN on Gas Mode.  Testing for all operating conditions was conducted 
at the Quench Inlet and Air Pollution Control (APC) Outlet on each of the two boilers.  Dispersion 
modelling analysis of the results was not included in the scope of work for the diagnostic test program. 
 
Dioxin, furan and PCB tests were performed at the Quench Inlet and APC Outlet on Boiler No. 1 and 
Boiler No. 2 during the three operating conditions.  The semi-volatile organic compounds testing was 
conducted in accordance with Environment Canada Method EPS 1/RM/2. 
 
At the request of Covanta, triplicate particulate emission tests were also conducted at the APC Outlet 
on Boiler No. 1 during the Medium Carbon Feed Rate and VLN on Air Mode operating condition.  
These particulate emission tests were performed concurrently with the dioxin and furan tests 
performed at the Boiler No. 1 APC Outlet.  The particulate testing was conducted following the 
procedures detailed in Ontario Source Testing Code Method 5. 
 
Testing during the High Carbon Feed Rate and Medium Carbon Feed Rate operating conditions, while 
VLN was on air mode, was conducted between September 19 and September 30, 2016.  During the 
two week period six dioxin, furan and PCB tests were conducted at the Quench Inlet and APC Outlet 
on Unit No. 1 and seven dioxin, furan and PCB tests were conducted at the Quench Inlet and APC 
Outlet on Unit No. 2.  An additional two tests were conducted at the Quench Inlet and APC Outlet of 
both units while the VLN was operating on gas mode with a Medium Carbon Feed Rate on November 
4, 2016. 
 
The data tables for Boiler No. 1 – High Carbon Feed Rate (VLN Air Mode) and Boiler No. 1 – Medium 
Carbon Feed Rate (VLN Air Mode) and Boiler No. 1 – Medium Carbon Feed Rate (VLN Gas Mode) are 
provided in Appendix 1, Appendix 2 and Appendix 3, respectively. 
 
The data tables for Boiler No. 2 – High Carbon Feed Rate (VLN Air Mode) and Boiler No. 2 – Medium 
Carbon Feed Rate (VLN Air Mode) and Boiler No. 2 – Medium Carbon Feed Rate (VLN Gas Mode) are 
provided in Appendix 4, Appendix 5 and Appendix 6, respectively. 
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2. SAMPLING LOCATIONS 
 
The Quench Inlet sampling ports are located on the circular ductwork between the Boiler Outlet and 
the Recirculating Type Dry Scrubber Inlet.  There are two 6-inch ports, located 90 degrees apart, at the 
same height.  The Quench Inlet duct has a diameter of 1.37 meters (54 inches) at the sampling ports.  
The ports are located approximately 3.8 duct diameters (5.2 meters) downstream and 4.7 duct 
diameters (6.4 meters) upstream from the nearest flow disturbances. 
 
The APC Outlet sampling ports are located on the circular ductwork between the baghouse outlet and 
the ID Fan inlet.  There are two 6-inch ports, located 90 degrees apart, at the same height.  The APC 
Outlet duct has an inside diameter of 1.37 meters (54 inches) at the sampling ports.  The two six inch 
ports are approximately 4.4 duct diameters (6.1 meters) downstream and 0.7 duct diameters (0.94 
meters) upstream from the nearest flow disturbances. 
 
The sampling ports are located at a “non-ideal” location as defined by the Ontario Source Testing 
Code.  An “ideal” location is defined as being at least eight stack diameters downstream and at least 
two stack diameters upstream of flow disturbances. 
 

3. SAMPLING AND ANALYTICAL PROCEDURES 
 
3.1 Semi-Volatile Organic Compounds 
 
Semi-volatile organic compounds (SVOC), including dioxins, furans, and polychlorinated biphenyls 
(PCBs) were sampled using the sampling train and sampling procedures outlined in Environment 
Canada Report EPS 1/RM/2.  Major components of the sampling train were as follows: 
 

 A glass nozzle and probe liner assembly 

 A clean and proven glass fiber filter was used 

 Amberlite XAD-2 sorbent resin was used in a trap to collect semi-volatile organics 

 The first impinger was initially empty 

 The second impinger contained 100 mL of ethylene glycol 

 The third impinger was initially empty 

 The fourth impinger contained silica gel 
 
All test train and auxiliary glassware were initially cleaned according to the methods as outlined in 
Environment Canada EPS 1/RM/2 prior to commencing the test program except that the methods 
were modified by combining proofing extracts prior to analysis for the target analytes.  The glassware 
was rinsed and a proof sample taken where train components were reused during the test program. 
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Each test for semi-volatile organic compounds at the Quench Inlet involved the collection of stack gas 

sampled isokinetically at twelve points centered on equal areas along each of two traverses (at 90 to 
each other) of the duct.  The actual sampling time for the first three tests conducted at Boiler No. 2 
was two hundred and forty minutes.  Due to the high particulate loading and the expected high 
concentration of dioxins and furans at the Quench Inlet, the sampling time for the remaining tests was 
reduced to one hundred and eighty minutes.  This reduction allowed for the sampling of an entire 
traverse (90 minutes) before the filter was plugged and needed to be changed. 
 
Each test for semi-volatile organic compounds at the APC Outlet involved the collection of stack gas 

sampled isokinetically at twelve points centered on equal areas along each of two traverses (at 90 to 
each other) of the duct.  The actual sampling time for all of the tests was two hundred and forty 
minutes. 
 
At either two and a half or five minute time increments throughout each test the following 
information was measured and recorded on field data sheets: 
 

 Elapsed sampling time 

 Dry gas meter volume 

 Pitot tube pressure 

 Stack gas temperature 

 Probe, oven and impinger outlet temperatures 

 XAD-2 trap outlet temperature 

 Dry gas meter temperatures 

 Control module orifice pressure 

 Sampling pump vacuum 
 
Field data sheets for the SVOC tests conducted at Unit No. 1 and Unit No. 2 are provided in Appendix 7 
and Appendix 8, respectively. 
 
At the start and finish of sampling each traverse the sampling train was leak-checked.  A valid leak-
check as specified by the sampling method is a leakage rate of less than 0.00057 m3/min or 4% of the 
estimated average sampling rate, whichever is less.  All of the leak-checks for the tests reported, as 
detailed on the field data sheets, were acceptable. 
 
A blank train was prepared in a manner identical to the test trains for each Boiler; a single blank train 
was also prepared for the testing conducted on November 4, 2016.  The blank trains were assembled, 
transported and left at the sampling site for a period of time equal to the test trains.  The blank trains 
were treated at the sampling site in the same manner as the test trains and a gas volume of ambient 
air was drawn through the blank trains approximately equal to the leak-check volume for the test 
trains. 
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Prior to loading the field test trains, recovery data sheets were prepared to record initial weights of 
the test train components.  These sheets were also used during sample recovery to record final 
weights and determine moisture gains and sample volumes.  The train recovery data sheets are 
provided in Appendix 9. 
 
Following the conclusion of each test performed with the semi-volatile organics train, the probe was 
disconnected and all openings sealed with Teflon tape.  The test trains, including the probes, were 
taken to the on-site ORTECH mobile laboratory for sample recovery.  The train recovery procedure is 
briefly described as follows. 
 
The condition of the test train was noted.  Filter, XAD-2 trap and impinger content colours were 
recorded.  The filter housing was disassembled and the filter carefully transferred, with the use of 
Teflon coated tweezers, to a piece of pre-cleaned aluminum foil.  The filter was then folded in half 
onto itself within the foil, the foil ends crimped, then placed in a pre-cleaned glass petri dish.  Both the 
foil containing the filter(s) and the glass Petri dish were labeled. 
 
All of the impingers were wiped dry on the outside then weighed and the results used to determine 
the stack gas moisture content. 
 
The front half of the sampling train, up to but not including the trap, was brushed and rinsed 
thoroughly with acetone.  A Teflon probe brush was used to assist in dislodging particulate material 
that may have adhered to the inside surfaces of the cyclone bypass and filter top assembly.  This front 
half rinse was then repeated using hexane, with no brushing, and all rinsing was combined with the 
probe rinse sample. 
 
The XAD-2 trap was drained of excess cooling water and weighed.  The ends were then sealed with 
Teflon tape and the trap was labeled and wrapped in aluminum foil. 
 
The contents of the first three impingers were combined in a pre-cleaned amber glass sample bottle.  
Triplicate rinses of the impingers and connecting glassware back to and including the trap bottom u-
tube were performed first with HPLC water, which was added to the impinger solution sample, and 
then with acetone followed by hexane.  The acetone and hexane rinses were combined in a separate 
sample bottle from the impinger solutions. 
 
Due to the design of ORTECH’s glassware, the filter bottom, filter bottom u-tube and trap inlet stem 
were not soaked for five minutes in each of acetone and hexane.  Instead, these pieces of glassware 
were given extra rinses with each of the solvents.  Also, since ORTECH uses a one piece trap and 
condenser, the five minute soak of this component was performed by the analytical laboratory. 
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Each sample container was sealed and labeled once that portion of the recovery was completed.  The 
samples were then checked against the master sample log/chain of custody form then refrigerated 
until they were delivered to Maxxam for analysis. 
 
Semi-volatile organic analyses were performed on single composite extracts for each test according to 
EPS 1/RM/3 and EPS 1/RM/23. 
 
The SVOC analytical reports, along with the master sample log/chain of custody forms, are provided in 
Appendix 10. 
 
3.2 Particulate Matter 
 
Particulate matter was sampled using the sampling procedures outlined in Ontario Source Testing 
Code Method 5.  Major components of the sampling train were as follows: 
 

 A stainless steel nozzle and probe liner assembly  

 A glass fiber filter  

 The first and second impingers initially contained 100 mL each of DI water 

 The third impinger was initially empty 

 The fourth impinger contained silica gel 
 
Each test for particulate matter at Boiler No. 1 APC Outlet involved the collection of stack gas sampled 

isokinetically at twelve points centered on equal areas along each of two traverses (at 90 to each 
other) of the duct.  Each of the twenty-four points was sampled for eight minutes for a total actual 
sampling time of one hundred and ninety-two minutes. 
 
At four minute time increments throughout each test the following information was measured and 
recorded on field data sheets: 
 

 Elapsed 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 
 
The particulate field data sheets are provided in Appendix 11. 
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At the start and finish of sampling each traverse the sampling train was leak-checked.  A valid leak-
check as specified by the sampling method is a leakage rate of less than 0.00057 cubic meters per 
minute (m3/min) or 4% of the estimated sampling rate, whichever is less.  All of the leak-checks, as 
detailed on the field data sheets, were acceptable. 
 
Before loading of the field test trains commenced, recovery data sheets were prepared to record 
initial weights of the test train components.  These sheets were also used during sample recovery to 
record final weights and determine moisture gains and sample volumes.  The particulate train 
recovery data sheets are provided in Appendix 12. 
 
Following the conclusion of each test performed with the particulate train, the probe was 
disconnected and all openings sealed with Teflon tape.  The test trains, including the probes, were 
taken to the on-site ORTECH mobile laboratory for sample recovery.  The train recovery procedure is 
briefly described as follows. 
 
The test trains were visually inspected to ensure that no damage occurred during transportation.  The 
condition of the test train was noted.  Filter and impinger content colors were recorded.  The filter 
housing was disassembled and the filter carefully transferred to its pre-test petri dish with the use of 
Teflon coated tweezers. 
 
All the impingers were wiped dry on the outside then weighed and the results used to determine the 
stack gas moisture content. 
 
The front half of the sampling train was brushed and rinsed thoroughly with acetone.  A nylon bristle 
probe brush was used to assist in dislodging particulate material which may have adhered to the inside 
surfaces of the nozzle and probe assembly. 
 
The contents of the first four impingers were combined.  Triplicate rinses of the impingers and 
connecting glassware back to and including the Teflon filter support was performed with DI water and 
combined with the impinger solution sample. 
 
Particulate samples (front half acetone rinse and filter) collected from the Particulate Trains were 
weighed by ORTECH following the procedures outlined in Method 5 of the Ontario Source Testing 
Code.  The gravimetric analysis required measuring the weight gain on the particulate filter and the 
residue remaining from evaporation of the acetone probe rinse.  The gravimetric analysis also required 
desiccation of the samples prior to weight determination.  Samples were weighed to a constant weight 
of ±0.5 milligrams. 
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4. INTERNAL AND EXTERNAL QA/QC PROGRAM 
 
4.1 General 
 
As with other emission testing programs conducted by ORTECH, a comprehensive internal quality 
assurance/quality control (QA/QC) program was included. 
 
4.2 Pre-Test Activities 
 
Prior to the commencement of the emission testing program, the following activities were performed: 
 

 Preparation, pre-cleaning and proofing of the manual stack sampling trains and sample containers. 

 Preparation and quality checks of chemicals, reagents, filters and XAD-2 adsorbent resin. 

 Calibration of all sampling and monitoring equipment. 

 Development (and review) of data acquisition, data reduction and summary procedures. 

 Development of internal QA/QC field data sheets. 

 Review of equipment calibration logs. 

 Review of proposed field and laboratory procedures. 
 
All test train and auxiliary SVOC glassware were initially cleaned according to the methods as outlined 
in Environment Canada EPS 1/RM/2 prior to commencing the test program except that the methods 
were modified by combining proofing extracts prior to analysis for the target analytes.  The glassware 
was rinsed and a proof sample taken where train components were reused during the test program. 
 
All equipment used in the field testing program was calibrated and checked prior to the field testing 
program.  Pertinent equipment calibration data is supplied in Appendix 13. 
 
As part of ORTECH’s internal QA/QC, data acquisition, data reduction and summary procedures were 
already in place and periodic spot checks of the computer programs were performed using known 
data sets. 
 
4.3 Emission Testing QA/QC Results 
 
Prior to the field testing program, preliminary testing was completed.  Preliminary testing involved 
collecting data necessary to perform the required calculations for choosing a nozzle size to permit 
isokinetic sampling. 
 
The internal diameter of each duct was measured and the appropriate number of sampling points was 
marked on each sampling probe. 
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The following general QA/QC criteria were satisfied for each of the test trains where applicable: 
 

 All sampling equipment was cleaned and proven clean (where applicable) prior to the 
commencement of the field testing program. 

 All sampling equipment passed a visual and operational check prior to use in the field. 

 Oil filled manometer gauges which had been properly leveled and zeroed were used to measure the 
velocity pressure. 

 All sampling data was recorded in ink on preformatted data sheets. 

 Any unusual occurrences were noted during each test on the appropriate data form. 

 The field team leader reviewed all calibration and sampling data forms daily. 

 Only tapered edge sampling nozzles and S-type pitot tubes that had been visually inspected and 
caliper measured, and deemed acceptable, were used for sampling. 

 Each leg of the S-type pitot was leak-checked before the start of testing.  The leak-checks were all 
acceptable (no leak detected). 

 Each entire sampling train met acceptable leak-check criteria before and after each test, and during 
any move from one sampling traverse to another. 

 The S-type pitot tube and sampling nozzle were maintained parallel to the flow during testing and 
care was taken to ensure that they did not scrape the ports when being inserted and removed from 
the stack. 

 The probe and filter components were maintained at 120C  14C during testing.  If the probe or 
filter temperature was outside of the acceptable range the test was halted until the temperature 
could be brought back into the acceptable range. 

 
The average percent isokineticity for all tests performed were within the 90 to 110% specified in the 
sampling method. 
 
Leak-check data for all leak-checks performed on the manual sampling trains are shown on the field 
data sheets.  All of the leak-checks for the analyzed test trains met the acceptance criteria stated in 
the sampling method. 
 
4.4 Sample Recovery, Handling and Custody 
 
ORTECH’s sample identification scheme and system for handling and processing samples was initiated 
as part of ORTECH’s sample tracking system for stack emission samples.  All samples were identified by 
a unique sample number comprised of a series of numbers and letters.  A master sample log/chain of 
custody form was maintained by the QA/QC designate and was made available to the ORTECH 
personnel designated to perform the sample recovery for a specific sampling train.  Once a sample was 
collected it was labeled and checked against the sample log by the QA/QC designate. 
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The information contained within the sample number and the sample log enabled the sampling, 
recovery, data reduction and report writing personnel to easily determine the test date, test number, 
test type and train sample identification for a given sample.  To ensure continuity, the analytical 
laboratory was requested to use the ORTECH number for sample identification. 
 
The ORTECH personnel responsible for delivering samples used the master sample log/chain of 
custody form to document the transfer of the samples to the appropriate analytical laboratory.  
Appropriate care was taken when shipping the samples in order to maintain sample integrity.  Once 
the samples and master sample log/chain of custody forms were received by the analytical laboratory, 
the laboratory personnel verified that all samples had been received and their integrity maintained.  
The laboratory personnel then signed the master log and made a photocopy which ORTECH personnel 
received as a record of the chain of custody for the samples. 
 
4.5 Analytical Results 
 
It should be noted that due to the design of ORTECH’s semi-volatile organic sampling train glassware, 
the filter bottom, filter bottom u-tube and trap inlet stems are not soaked with each of the required 
solvents (acetone and hexane) during test train recovery.  Instead, these components of the test train 
were given additional rinses with each of the required solvents.  Also, because ORTECH uses a one 
piece condenser and XAD-2 trap, this component of the test train was Teflon sealed and wrapped with 
foil prior to being transported to the laboratory where it was given the required five minute soaking 
with each of acetone and hexane. 
 
Analyses for the present emission testing program were performed using acceptable laboratory 
procedures in accordance with the specified analytical protocols.  Adherence to the prescribed QA/QC 
procedures ensured data of consistent and measurable quality.  Analytical quality control focused on 
the use of control standards to provide a measure of analytical accuracy.  Replicate analysis (usually 
duplicate analysis) of the same sample was used as a means of determining precision of the various 
analytical procedures.  Also, specific acceptance criteria were defined for various analytical operations 
including calibrations, control standard analysis, drift checks, blanks, etc. 
 
ORTECH conducted the gravimetric analysis of the particulate test samples.  Laboratories at ORTECH 
are certified by Measurement Canada and the Canadian Association for Laboratory Accreditation Inc. 
(CALA) for specific analytical procedures but are not specifically certified for particulate analysis.  
ORTECH follows the reference methods for particulate determination, and these results (when 
required) have historically been acceptable to the MOECC. 
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The following general QA/QC procedures were incorporated into the analytical effort: 
 

 the on-site Field Supervisor reviewed all data and QA/QC data on a daily basis for completeness 
and acceptability 

 master sample logs were maintained for all samples collected 

 analytical QA/QC data was tabulated by the analytical laboratories using appropriate charts or 
forms 

 all hard copy raw data was maintained in organized files 
 
Specific analytical QA/QC procedures are presented in the analytical report and are briefly 
summarized below. 
 
After extraction of the SVOC train samples, staff at Maxxam added internal standards to all samples 
prior to analysis and surrogate standards were added to the filters and XAD resin prior to extraction.  
The analytical report includes the lists of the analytical surrogate standards and internal standards 
used.  The analysis of samples involved complex sample extraction and cleanup, followed by HRMS/MS 
analysis. 
 
Recovery of the dioxin and furan and dioxin-like PCB surrogate standards were between 55-168%.  The 
second column confirmation results were used for 2378-tetrachlorodibenzofuran for all tests except 
for Test No. 3 at Boiler No. 2 due to a matrix interference identified by the analytical laboratory. 
 
If the target analyte for a sample had a less than (“<”) before the result in the analytical report, the 
amount was prefaced by a less than symbol in the emission data tables.  The less than results are 
based on the estimated detection limit (EDL) reported by the analytical laboratory for each test 
sample.  A description of estimated detection limit (EDL), method detection limit (MDL) and reporting 
detection limit provided by the analytical laboratory is given in Appendix 10 along with the analytical 
reports. 
 
The emission data was calculated using the analytical results provided by Maxxam.  It was noted that 
the APC Outlet PCB results were higher than the APC Inlet for the tests (Test No. 4 to Test No. 6) 
conducted while Boiler No. 1 was operating at a Medium Carbon Feed Rate with VLN on Air Mode.  
This is unusual when compared to other results for Boiler No. 1 and Boiler No. 2.  However, when 
Maxxam was asked to verify the PCB results for Boiler No. 1, they could not say for certain based on 
current information available that the samples had been switched and thus have reaffirmed the 
results as reported.   
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5. RESULTS 
 

Dioxin, furan and PCB tests were performed at the Quench Inlet and the APC Outlet on Boiler No. 1 
and Boiler No. 2 during three process operating conditions identified as: (1) High Carbon Feed Rate 
and VLN on Air Mode, (2) High Carbon Feed Rate and VLN on Air Mode and (3) Medium Carbon Feed 
Rate and VLN on Gas Mode. 
 

At the request of Covanta, three particulate tests were also conducted on the APC Outlet of Unit No. 1 
during the Medium Carbon Feed Rate and VLN on Air Mode operating scenario. 
 

The data tables for Boiler No. 1 – High Carbon Feed Rate (VLN Air Mode) and Boiler No. 1 – Medium 
Carbon Feed Rate (VLN Air Mode) and Boiler No. 1 – Medium Carbon Feed Rate (VLN Gas Mode) are 
provided in Appendix 1, Appendix 2 and Appendix 3, respectively. 
 

The data tables for Boiler No. 2 – High Carbon Feed Rate (VLN Air Mode) and Boiler No. 2 – Medium 
Carbon Feed Rate (VLN Air Mode) and Boiler No. 2 – Medium Carbon Feed Rate (VLN Gas Mode) are 
provided in Appendix 4, Appendix 5 and Appendix 6, respectively. 
 

A detailed test schedule is provided in Table 1 (Appendix 1 to Appendix 6). 
 

5.1 Stack Gas Sampling Parameters 
 

Emission test calculations for the semi-volatile organic compounds (SVOC) tests conducted at the 
Quench Inlet and APC Outlet of Boiler No. 1 are provided in Appendix 14.  Emission test calculations 
for the SVOC tests conducted at the Quench Inlet and APC Outlet of Boiler No. 2 are provided in 
Appendix 15. 
 

Emission test calculations for the particulate tests conducted at the APC Outlet of Boiler No. 1 are 
provided in Appendix 16. 
 

Stack gas sampling parameters for each test are summarized in Table 2 (Appendix 1 to Appendix 6).  
These parameters include calibration data, nozzle diameter, dry gas volume sampled and average 
percentage of isokineticity for each test. 
 

5.2 Stack Gas Physical Parameters and Volumetric Flowrates 
 

The stack gas physical parameters for each test are presented in Table 3 (Appendix 1 to Appendix 6), 
and the stack gas volumetric flowrates for each test are presented in Table 4 (Appendix 1 to Appendix 
6). 
 

The average combustion gases for the Quench Inlet and APC Outlet were measured by the DYEC 
CEMS.  The average combustion gas concentrations for each test were used to determine the 
molecular weight of the gas stream.  The average oxygen values for each test were also used to adjust 
the concentration data to 11% oxygen. 
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5.3 Semi-Volatile Organic Compounds Emission Data 
 
The combined filter and probe rinse, and combined Amberlite XAD-2 cartridge and impinger solutions 
for each of the semi-volatile organics trains were analyzed together (one analysis per test) for semi-
volatile organic compounds including select dioxins, furans, dioxin-like PCBs and total PCBs. 
 
Dioxins and furans are groups of chemically related chlorinated organic compounds or congeners.  
There are seventy-five dioxin congeners and one hundred and thirty five furan congeners.  The 
individual congeners all have different molecular structures and they may also have different 
molecular formulae.  Individual congeners, which have the same molecular formula but different 
molecular structure, are referred to as isomers.  Groups of isomers are referred to as congener groups 
or homologues.  The basic dioxin and furan molecules have the molecular formulae C12H8O2 and 
C12H8O, respectively.  In chlorinated dioxin and furans, between one and eight chlorine atoms may 
replace an equal number of hydrogen atoms in the basic molecule. 
 
The following table lists the chlorinated dioxin and furan congener groups, and the number of isomers 
present in each group: 
 

Congener Group 
Abbreviation 

Number of Chlorine Atoms 
Per Molecule 

Molecular 
Formula 

Number of Isomers Per 
Congener Group 

Dioxins    
M1CDD 1 C12H7ClO2 2 
D2CDD 2 C12H6Cl2O2 10 
T3CDD 3 C12H5Cl3O2 14 
T4CDD 4 C12H4Cl4O2 22 
P5CDD 5 C12H3Cl5O2 14 
H6CDD 6 C12H2Cl6O2 10 
H7CDD 7 C12H1Cl7O2 2 
O8CDD 8 C12Cl8O2 1 

Furans    
M1CDF 1 C12H7ClO 4 
D2CDF 2 C12H6Cl2O 16 
T3CDF 3 C12H5Cl3O 28 
T4CDF 4 C12H4Cl4O 38 
P5CDF 5 C12H3Cl5O 28 
H6CDF 6 C12H2Cl6O 16 
H7CDF 7 C12H1Cl7O 4 
O8CDF 8 C12Cl8O 1 
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In Ontario, the Ministry of Environment and Climate Change (MOECC) normally requires that only the 
higher tetra to octa (T4CDD to O8CDD) dioxin congeners and the higher tetra to octa (T4CDF to 
O8CDF) furan congeners are included in air emission testing.  This is because the lower mono to tri 
congener groups (M1CDD to T3CDD and M1CDF to T3CDF) are considered to be generally less toxic 
than the higher congener groups and the test procedures have not been validated for these lower 
groups.  In addition, it is acceptable to the MOECC to use only specific isomers in the higher congener 
groups to compare emission data with the MOECC guideline for dioxin and furan emissions. 
 
Dioxin and furan congener group analytical results and emission data are given in Table 5 to Table 23 
for the Boiler No. 1 - High Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 1), the 
Boiler No. 1 - Medium Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 2) and the 
Boiler No. 2 - Medium Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 5).  Dioxin and 
furan congener group analytical results and emission data are given in Table 5 to Table 21 for the 
Boiler No. 1 – Medium Carbon Feed Rate (VLN Gas Mode) and Boiler No. 2 – Medium Carbon Feed 
Rate (VLN Gas Mode) operating conditions (Appendix 3 and Appendix 6, respectively).  Dioxin and 
furan congener group analytical results and emission data are given in Table 5 to Table 25 for the 
Boiler No. 2 - High Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 4). 
 
Amounts collected were assumed to be equivalent to the detection limit, where the analytical results 
were below the estimated detection limits (<EDL). 
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The total dioxin and furan congener dry adjusted concentrations and emission rates, as requested by 
Covanta, are summarized below: 
 

Boiler 
No. 

Operating 
Condition Test No. 

Sampling 
Date 

Dry Adjusted Conc. 
(ng/Rm

3
)* 

Emission Rate (ng/s) 

Quench Inlet APC Outlet Quench Inlet APC Outlet 

Boiler 
No. 1 

High Carbon 
VLN Air 

1 26 Sept 2016 70.4 1.33 1378 26.9 

2 26 Sept 2016 59.0 1.08 1173 21.5 

3 27 Sept 2016 74.2 0.70 1494 14.1 

Average  67.8 1.04 1348 20.8 

Medium 
Carbon 
VLN Air 

4 29 Sept 2016 83.6 1.02 1644 19.8 

5 29 Sept 2016 86.3 0.74 1701 14.7 

6 30 Sept 2016 80.1 0.93 1587 17.9 

Average  83.4 0.90 1644 17.4 

Medium 
Carbon 
VLN Gas 

7 4 Nov 16 45.7 <0.36 928 <7.16 

8 4 Nov 16 75.8 <0.29 1524 <5.62 

Average  60.8 <0.33 1226 <6.39 
        

Boiler 
No. 2 

High Carbon 
VLN Air 

1 19 Sept 2016 77.1 1.59 1531 31.5 

2 20 Sept 2016 52.6 1.42 1041 28.2 

3 20 Sept 2016 55.8 1.36 1090 27.5 

7 27 Sept 2016 68.3 0.93 1368 18.6 

Average  63.5 1.33 1257 26.4 

Medium 
Carbon 
VLN Air 

4 22 Sept 2016 96.7 1.22 1879 24.6 

5 23 Sept 2016 104 1.05 2040 20.5 

6 23 Sept 2016 103 0.97 2038 19.0 

Average  101 1.08 1986 21.3 

Medium 
Carbon 
VLN Gas 

8 4 Nov 16 38.6 <0.63 768 <12.1 

9 4 Nov 16 40.9 <0.66 814 <12.8 

Average  39.7 <0.65 791 <12.5 

 

*  at 25C and 1 atmosphere, adjusted to 11% oxygen 
 
Dioxin and furan specific isomer analytical results and emission data are given in Table 24 to Table 32 
for the Quench Inlet and Table 41 to Table 49 for the APC Outlet for the Boiler No. 1 - High Carbon 
Feed Rate (VLN Air Mode) operating condition (Appendix 1), the Boiler No. 1 - Medium Carbon Feed 
Rate (VLN Air Mode) operating condition (Appendix 2) and the Boiler No. 2 - Medium Carbon Feed 
Rate (VLN Air Mode) operating condition (Appendix 5).  Dioxin and furan specific isomer analytical 
results and emission data are given in Table 22 to Table 29 for the Quench Inlet and Table 38 to Table 
45 for the APC Outlet for the Boiler No. 1 – Medium Carbon Feed Rate (VLN Gas Mode) operating 
condition (Appendix 3) and the Boiler No. 2 – Medium Carbon Feed Rate (VLN Gas Mode) operating 
condition (Appendix 6).  Dioxin and furan specific isomer analytical results and emission data are given 
in Table 26 to Table 35 for the Quench Inlet and Table 44 to Table 53 for the APC Outlet for the Boiler 
No. 2 - High Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 4). 
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The isomers included in these tables are considered the most toxic of all the dioxin and furan isomers.  
They are characterized by having chlorine atoms located at the 2, 3, 7 and 8 positions of the basic 
dioxin and furan molecules. 
 
Several schemes have been proposed for calculating dioxin and furan toxic equivalents (TEQ’s) in 
which different factors have been assigned to the various isomers and congener groups.  Calculations 
in this report are based on the method preferred by the MOECC, which uses International Toxicity 
Equivalency Factors (I-TEFs). 
 
The purpose in calculating dioxin and furan emission rates as toxic equivalents is to provide a means of 
assessing and comparing the effects of dioxin and furan emission rates for different emission sources.  
In these calculations, 2,3,7,8-T4CDD, the most toxic of all the dioxin and furan isomers, is assigned an 
arbitrary value of 1.0 for a toxic equivalency factor.  Then, other dioxin and furan isomers are assigned 
toxic equivalency factors which are based on their relative toxicity compared with 2,3,7,8-T4CDD.  
Emission rates for each isomer are multiplied by their assigned factor and the products are summed to 
provide the toxic equivalency emission rate. 
 
Dioxin and furan TEQ emission data, calculated using the WHO toxic equivalency factors (TEQ), is given 
in Table 33 to Table 40 for the Quench Inlet and Table 50 to Table 57 for the APC Outlet for the Boiler 
No. 1 - High Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 1), the Boiler No. 1 - 
Medium Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 2), and the Boiler No. 2 - 
Medium Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 5).  Dioxin and furan TEQ 
emission data are given in Table 30 to Table 37 for the Quench Inlet and Table 46 to Table 53 for the 
APC Outlet for the Boiler No. 1 – Medium Carbon Feed Rate (VLN Gas Mode) operating condition 
(Appendix 3) and the Boiler No. 2 – Medium Carbon Feed Rate (VLN Gas Mode) operating condition 
(Appendix 6).  Dioxin and furan TEQ emission data are given in Table 36 to Table 43 for the Quench 
Inlet and Table 54 to Table 61 for the APC Outlet for the Boiler No. 2 - High Carbon Feed Rate (VLN Air 
Mode) operating condition (Appendix 4). 
 
Dioxin and furan TEQ dry reference adjusted concentration data, calculated using the NATO/CCMS 
(1989) toxic equivalency factors (TEQ), is given in Table 36 for the Quench Inlet and Table 53 for the 
APC Outlet for the Boiler No. 1 - High Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 
1), the Boiler No. 1 - Medium Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 2) and 
the Boiler No. 2 - Medium Carbon Feed Rate (VLN Air Mode) operating condition (Appendix 5).  Dioxin 
and furan TEQ emission data are given in Table 33 for the Quench Inlet and Table 49 for the APC 
Outlet for the Boiler No. 1 – Medium Carbon Feed Rate (VLN Gas Mode) operating condition 
(Appendix 3) and the Boiler No. 2 – Medium Carbon Feed Rate (VLN Gas Mode) operating condition 
(Appendix 6).  Dioxin and furan TEQ emission data are given in Table 39 for the Quench Inlet and Table 
57 for the APC Outlet for the Boiler No. 2 - High Carbon Feed Rate (VLN Air Mode) operating condition 
(Appendix 4). 
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A summary of the dioxin and furan results is provided below.  The dioxin and furan stack emission limit stated in the facility’s 
Environmental Compliance Approval (ECA No. 7306-8FDKNX) is 60 pg TEQ/Rm3, adjusted to 11% oxygen.  Note the O. Reg. 419/05 WHO 
(2005) TEFs emission data includes the 12 dioxin-like PCBs. 
 

Boiler No. 
Operating 
Condition 

Test No. Sampling Date 

NATO/CCMS (1989) TEFs** O. Reg. 419/05 WHO (2005) TEFs** 

Dry Adjusted Conc. (pg TEQ/Rm
3
)* Dry Adjusted Conc. (pg TEQ/Rm

3
)* Emission Rate (ng TEQ/s) 

Quench Inlet APC Outlet Quench Inlet APC Outlet Quench Inlet APC Outlet 

Boiler No. 
1 

High 
Carbon 
VLN Air 

1 26 Sept 2016 1249 <11.8 1158 <12.5 22.7 <0.25 

2 26 Sept 2016 1112 <11.7 1029 <12.0 20.4 <0.24 

3 27 Sept 2016 1259 <6.24 1147 <6.73 23.1 <0.13 

Average  1207 <9.93 1112 <10.4 22.1 <0.21 

Medium 
Carbon 
VLN Air 

4 29 Sept 2016 1586 <9.89 1456 <10.6 28.6 <0.21 

5 29 Sept 2016 1569 <7.47 1454 <7.94 28.7 <0.16 

6 30 Sept 2016 1425 <8.42 1301 <8.98 25.8 <0.17 

Average  1527 <8.59 1404 <9.17 27.7 <0.18 

Medium 
Carbon 
VLN Gas 

7 4 Nov 2016 767 <5.49 <689 <6.25 <14.0 <0.12 

8 4 Nov 2016 1415 <5.47 <1273 <5.88 <25.6 <0.11 

Average  1091 <5.48 <981 <6.06 <19.8 <0.12 
          

Boiler No. 
2 

High 
Carbon 
VLN Air 

1 19 Sept 2016 1618 <23.5 1450 <24.0 28.8 <0.48 

2 20 Sept 2016 1003 <22.0 <899 <22.4 <17.8 <0.45 

3 20 Sept 2016 1155 <21.7 1045 <22.5 20.4 <0.45 

7 27 Sept 2016 1239 <12.5 1153 <13.5 23.1 <0.27 

Average  1254 <19.9 <1137 <20.6 <22.5 <0.41 

Medium 
Carbon 
VLN Air 

4 22 Sept 2016 1841 <18.9 1663 <19.8 32.3 <0.40 

5 23 Sept 2016 2009 <15.5 1803 <16.9 35.5 <0.33 

6 23 Sept 2016 2156 <13.8 <1942 <15.3 <38.3 <0.30 

Average  2002 <16.1 <1803 <17.3 <35.4 <0.34 

Medium 
Carbon 
VLN Gas 

8 4 Nov 2016 646 <8.03 <583 <9.69 <11.6 <0.19 

9 4 Nov 2016 696 <8.53 <637 <9.44 <12.7 <0.18 

Average  671 <8.28 <610 <9.56 <12.1 <0.18 

 

* at 25C and 1 atmosphere, adjusted to 11% oxygen 
** calculated using the full detection limit for those isomers not detected. 
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The total PCB analytical results and emission data are given on the bottom of the dioxin and furan 
specific isomer tables.  The total PCB dry adjusted concentrations and emission rates are summarized 
below: 
 

Boiler No. 
Operating 
Condition 

Test No. Sampling Date 

Dry Adjusted Conc. 
(pg/Rm

3
)* 

Emission Rate 
(ng/s) 

Quench Inlet APC Outlet Quench Inlet APC Outlet 

Boiler No. 
1 

High 
Carbon 
VLN Air 

1 26 Sept 2016 68686 5430 1346 110 

2 26 Sept 2016 20466 6355 406 127 

3 27 Sept 2016 63612 4647 1281 92.4 

Average  50921 5477 1011 110 

Medium 
Carbon 
VLN Air 

4 29 Sept 2016 6920 84633 136 1646 

5 29 Sept 2016 12059 76958 238 1526 

6 30 Sept 2016 7871 15550 156 302 

Average  8950 59047 177 1158 

Medium 
Carbon 
VLN Gas 

7 4 Nov 2016 81219 41916 1649 813 

8 4 Nov 2016 14532 4107 292 79.7 

Average  47876 23012 970 446 
        

Boiler No. 
2 

High 
Carbon 
VLN Air 

1 19 Sept 2016 32908 5529 654 110 

2 20 Sept 2016 38524 3444 764 68.9 

3 20 Sept 2016 21531 6526 420 132 

7 27 Sept 2016 20723 6139 415 123 

Average  28422 5410 563 108 

Medium 
Carbon 
VLN Air 

4 22 Sept 2016 31150 8710 605 176 

5 23 Sept 2016 12630 9108 249 178 

6 23 Sept 2016 10080 2780 199 54.3 

Average  17953 6866 351 136 

Medium 
Carbon 
VLN Gas 

8 4 Nov 2016 8431 1775 168 33.9 

9 4 Nov 2016 8066 1160 161 22.4 

Average  8249 1467 164 28.1 

 

*  at 25C and 1 atmosphere, adjusted to 11% oxygen 
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5.4 Particulate Matter Emission Data 
 
At the request of Covanta triplicate particulate emission tests were also conducted at the APC Outlet 
on Boiler No. 1 during the Medium Carbon Feed Rate (VLN Air Mode) operating condition.  Particulate 
testing was conducted following the procedures detailed in Ontario Source Testing Code Method 5.  
The particulate matter emission limit stated in the facility’s Environmental Compliance Approval (ECA 
No. 7306-8FDKNX) is 9 mg/Rm3, adjusted to 11% oxygen.  The particulate matter emission data for 
each test is provided in Table 59 of Appendix 2, and is summarized as follows: 
 

Boiler No. 
Operating 
Condition 

Test No. Sampling Date 
Dry Adjusted Conc. (mg /Rm

3
)* Emission Rate (g /s) 

APC Outlet APC Outlet 

Boiler No. 1 
Medium 
Carbon 
VLN Air 

4 29 Sept 2016 7.77 0.15 

5 29 Sept 2016 4.18 0.083 

6 30 Sept 2016 4.54 0.089 

Average  5.49 0.11 

 

*  at 25C and 1 atmosphere, adjusted to 11% oxygen 
 
Prior to conducting the first test the sampling probe and nozzle was brushed and rinsed thoroughly 
with acetone.  A sample of the acetone was collected and brought to dryness with the test samples.  
The particulate matter present in the probe rinse proof sample was 4.5 mg. 
 
An acetone solution blank and a filter blank also underwent gravimetric analysis with the test samples.  
The results of the gravimetric analysis were 0.0 mg for the acetone and 0.4 mg for the filter.  The test 
results were not corrected for the amounts collected in any of the blank samples. 
 

6. FACILITY PROCESS DATA 
 
Continuous Emission Monitoring (CEM) data was supplied by DYEC personnel for the emission test 
program.  1-minute CEM data provided by DYEC was used to calculate the average oxygen, carbon 
dioxide and carbon monoxide concentrations for each isokinetic test period.  The average oxygen, 
carbon dioxide and carbon monoxide concentrations were used to calculate the molecular weight of 
the gas stream.  The average oxygen concentrations were also used to adjust the dry reference 
concentration data to 11% oxygen.  The 1-minute data for the isokinetic test periods has been 
retained by ORTECH and can be provided upon request. 
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Facility process data was also supplied by DYEC personnel for each test day.  The process data is summarized below: 
 

Test Date 

Power 
Output* 
(MWh/d) 

Aux. Fuel 
Combusted 

(m
3
/d) 

Avg. Combustion 
Zone Temp. 

(C) 
Steam 

(tonnes/d) 
MSW Combusted 

(tonnes/d) 

NOX Reagent 
Inj. Rate 
(liters/d) 

Carbon Inj. Rate 
(kg/d) 

Lime Inj. Rate 
(kg/d) 

Boiler 
No. 1 

Boiler 
No. 2 

Boiler 
No. 1 

Boiler 
No. 2 

Boiler 
No. 1 

Boiler 
No. 2 

Boiler 
No. 1 

Boiler 
No. 2 

Boiler 
No. 1 

Boiler 
No. 2 

Boiler 
No. 1 

Boiler 
No. 2 

Boiler 
No. 1 

Boiler 
No. 2 

19 Sept 16 367  0  1214  797  220  1028  179  4917 

20 Sept 16 344  0  1213  796  219  1348  173  4968 

22 Sept 16 363  0  1186  790  236  1230  125  4927 

23 Sept 16 386  0  1178  801  211  1340  136  4456 

26 Sept 16 384 0  1195  801  220  1035  181  4710  

27 Sept 16 393 0 0 1191 1247 793 800 222 221 1031 1385 156 165 4813 4981 

2- Sept 16 389 0  1221  803  216  1390  129  4565  

30 Sept 16 303 0  1222  802  226  1454  131  4435  

4 Nov 16 403 0 0 1227 1218 796 798 232 239 814 1616 126 125 4490 4876 

 
*  Gross turbine output 
 



\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 1 

 
 
 
 
 
 
 
 
 
 

APPENDIX 1 
 

Data Tables for Boiler No. 1 
with High Carbon Feed Rate and VLN on Air Mode 

(58 pages) 
 























































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 2 

 
 
 
 
 
 
 
 
 
 

APPENDIX 2 
 

Data Tables for Boiler No. 1  
with Medium Carbon Feed Rate and VLN on Air Mode 

(59 pages) 
 

























































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 3 

 
 
 
 
 
 
 
 
 
 

APPENDIX 3 
 

Data Tables for Boiler No. 1  
with Medium Carbon Feed Rate and VLN on Gas Mode 

(54 pages) 
 















































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 4 

 
 
 
 
 
 
 
 
 
 

APPENDIX 4 
 

Data Tables for Boiler No. 2 
with High Carbon Feed Rate and VLN on Air Mode 

(62 pages) 
 































































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 5 

 
 
 
 
 
 
 
 
 
 

APPENDIX 5 
 

Data Tables for Boiler No. 2 
with Medium Carbon Feed Rate and VLN on Air Mode 

(58 pages) 
 























































































































\ 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 6 

APPENDIX 6 

Data Tables for Boiler No. 2 
with Medium Carbon Feed Rate and VLN on Gas Mode

(54 pages) 















































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 7 

 
 
 
 
 
 
 
 
 
 

APPENDIX 7 
 

SVOC Field Data Sheets 
for Boiler No. 1 

(80 pages) 
 



































































































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 8 

 
 
 
 
 
 
 
 
 
 

APPENDIX 8 
 

SVOC Field Data Sheets 
for Boiler No. 2 

(90 pages) 
 























































































































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 9 

 
 
 
 
 
 
 
 
 
 

APPENDIX 9 
 

SVOC Train Recovery Data Sheets 
(37 pages) 

 













































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 10 

 
 
 
 
 
 
 
 
 
 

APPENDIX 10 
 

SVOC Analytical Reports 
(185 pages) 

 





















































































































































































































































































































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 11 

 
 
 
 
 
 
 
 
 
 

APPENDIX 11 
 

Particulate Matter Field Data Sheets 
for Boiler No. 1 

(15 pages) 
 

































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 12 

 
 
 
 
 
 
 
 
 
 

APPENDIX 12 
 

Particulate Matter 
Train Recovery Data Sheets 

(3 pages) 
 









\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 13 

 
 
 
 
 
 
 
 
 
 

APPENDIX 13 
 

ORTECH Equipment Calibration Data 
(26 pages) 

 























































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 14 

 
 
 
 
 
 
 
 
 
 

APPENDIX 14 
 

SVOC Test Emission Calculations 
for Boiler No. 1 

(56 pages) 
 



















































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 15 

 
 
 
 
 
 
 
 
 
 

APPENDIX 15 
 

SVOC Test Emission Calculations 
for Boiler No. 2 

(60 pages) 
 



























































































































\ 
 

Covanta, Diagnostic Emission Testing 
at the DYEC (September 19 to September 30 and November 4, 2016), Report #21707 | APPENDIX 16 

 
 
 
 
 
 
 
 
 
 

APPENDIX 16 
 

Particulate Matter Test Emission Calculations 
for Boiler No. 1 

(9 pages) 
 






















