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1 INTRODUCTION 

The Project Agreement (PA) by and between the Regional Municipality of Durham and 

the Regional Municipality of York (Regions), as Owners, and Covanta Durham York 

Renewable Energy LTD. (Covanta), as DBO Contractor, requires Covanta to conduct an 

Acceptance Test following satisfactory completion of the Commissioning Work. The 

purpose of the Acceptance Test is to demonstrate that the Durham York Energy Center 

(DYEC) is capable of meeting the Performance Guarantees pursuant to Appendix 19 and 

the Acceptance Test Criteria pursuant to Appendix 10 of the PA. All capitalized terms 

used in this letter and not defined herein are defined in the PA. 

Covanta conducted the Acceptance Test of the DYEC from September 27, 2015 through 

November 2, 2015, and submitted the Acceptance Test Report (Test Report) on 

November 26, 2015. Covanta also submitted the Acceptance Test Declaration pursuant 

to Appendix 14 of the PA certifying that they have successfully completed the Facility 

Performance Test Work in accordance with the Technical Requirements and the 

Contract Documents including achievement of all of the Performance Guarantees 

stipulated in Exhibit 2 to Appendix 19 of the PA. 

HDR Corporation (HDR) acting as the Region’s Consultant, was responsible for 

monitoring the entire Acceptance Test program to assess whether the DYEC was being 

operated by Covanta under normal and representative conditions and that the testing 

was being conducted in accordance with the agreed-upon final Acceptance Test 

Protocol, submitted January 2015. A summary of the sections of the Test Report and the 

supporting data that HDR reviewed as part of our assessment of whether Covanta 

complied with the requirements of the Acceptance Test Protocol and the PA is provided 

as Attachment 1.  

Based on HDR’s review of the results presented by Covanta in the Test Report (as 

shown in column 2 of Table 1, below), the supporting data/documentation, our 

observations during the testing period, and our independent calculations of the results 

(as shown in Column 3 of Table 1), we generally concur with the results presented by 

Covanta in the Test Report, with the exception of the results of the Residue Quantity 

Tests.   

It is HDR’s opinion that Covanta demonstrated that the DYEC met or exceeded the 

Minimum Acceptance Test Criteria as defined in Section 1.15 of Appendix 10 to the PA 

for Throughput Capacity, Energy Recovery, Metals Recovery, and Environmental 

Compliance. However, HDR contends that Covanta failed to meet the original Residue 

Quantity Guarantee during both the 30-Day Reliability Test and the 5-Day Throughput 

Capacity Test, and therefore did not meet all of the Acceptance Test Criteria as 

stipulated in the Acceptance Test Protocol and Section 1.14, Appendix 10 of the PA. 

Subsequent to the completion of the Acceptance Test, Covanta and the Regions 

adjusted the Residue Quantity Guarantee to allow for the flexibility to add additional 

reagents to stabilize the fly ash. As a result of this adjustment, Covanta has now satisfied 

the Residue Quantity Guarantee and successfully met all of the Acceptance Test 

Criteria.   
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2 SUMMARY OF RESULTS 

Pursuant to Section 1.14 of Appendix 10 to the PA, “The Facility shall be deemed to 

have passed the Acceptance Test Criteria if the Acceptance Test demonstrates that, 

each of the following criteria has been met or exceeded”: 

 

Table 1 – Summary of Acceptance Test Results 

 
 

CRITERIA 
TEST RESULT 

AS CALCULATED BY 
COVANTA 

AS CALCULATED BY 
HDR 

The 30-Day Reliability Test has 
demonstrated during the test period that the 
Facility has operated at a minimum of 95% 
of the Demonstrated Design Steam Flow 
(DDSF) with a Facility availability greater 
than 95%.  

101.6% DDSF 
99.9% Availability  
PASS 

101.6% DDSF 
99.9% Availability 
PASS 

The Throughput Capacity Guarantee Test 
has demonstrated the ability of the Facility to 
process waste in accordance with the 
Throughput Capacity Guarantee in Exhibit 2 
to Appendix 19 during a consecutive five (5)-
day test period, and that the amount of 
Reference waste (in tonnes) processed 
during the testing period is 2,180 tonnes 
(and no less than 1,000 tonnes per unit). 

Actual:  
2,260 Tonnes at  
13.34 MJ/kg 
Guarantee: 
2,124 Tonnes at  
13.34 MJ/kg 
 
Actual: 
Unit No. 1:  
1,136 Tonnes  
Unit No.2 
1,125 Tonnes  
 
Per Unit Guarantee: 
974 Tonnes at  
13.34 MJ/kg 
PASS 

Actual:  
2,251Tonnes at  
13.36 MJ/kg 
Guarantee: 
2,124 Tonnes at  
13.36 MJ/kg 
 
Actual: 
Unit No. 1:  
1,131Tonnes  
Unit No.2 
1,120 Tonnes  
 
Per Unit Guarantee: 
974 Tonnes at  
13.36 MJ/kg  
PASS 

The Energy Recovery Test has 
demonstrated that the average net electrical 
production rate (in kWh/tonne) is not less 
than the Electrical Production Guarantee 
identified in Exhibit 2 to Appendix 19 

Actual:  
840 kWh/tonne at  
13.74 MJ/kg 
Guarantee:  
822 kWh/tonne at  
13.74 MJ/kg 
PASS 

Actual:  
846 kWh/tonne at 
13.79 MJ/kg 
Guarantee:  
825 kWh/tonne at  
13.79 MJ/kg 
PASS 

The Residue Quality Guarantee has 
demonstrated that the unburned carbon 
content is less than 3%, and moisture 
content is less than 25%. (Applies to bottom 
ash and grate siftings only) 

16.7% moisture content  
0.42% unburned carbon 
content  
 
PASS 

16.7% moisture content  
0.83%  unburned carbon 
content   
 
PASS 
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CRITERIA 

TEST RESULT 

AS CALCULATED BY 
COVANTA 

AS CALCULATED BY 
HDR 

The Residue Quantity Guarantee is 
demonstrated if the quantity of Residue 
generated (in tonnes) is less than or equal to 
30% of Waste processed (in tonnes), 
adjusted for the measured waste HHV in 
accordance with Table A10-2.  (Applies to 
total Residue excluding metals recovered)  
 
As a result of negotiations between Covanta 
and the Regions, the Residue Quantity 
Guarantee was adjusted to allow for the 
flexibility to add more reagents (i.e. pozzolan 
and cement and associated water) for 
stabilization purposes. As a result, Covanta 
successfully demonstrated compliance with 
the revised guarantees shown in Table 3 of 
this report.  
 
(HDR values do not include additional 
correction for returned or disposed ash from 
recovered ferrous metal) 

30-Day Test 
Actual: 26.7% at 
13.33 MJ/kg 
Guarantee: 29.4% at 
13.33 MJ/kg 
PASS 
 
5-Day Test 
Actual: 26.8% at 13.34 
MJ/kg 
Guarantee: 29.4% at 
13.34 MJ/kg 
 
PASS 

30-Day Test 
Actual: 31.3% at 
13.34 MJ/kg 
Guarantee: 34.4% at 
13.34 MJ/kg 
PASS 
 
5-Day Test 
Actual: 31.6% at 13.36 
MJ/kg 
Guarantee: 34.4% at 
13.36 MJ/kg 
 
PASS 

The Metals Recovery Guarantee is 
demonstrated if the measured recovery 
efficiency percentages for ferrous metals and 
for non-ferrous metals comply with those 
identified by the DBO Contractor in Exhibit 2 
to Appendix 19. 

Ferrous Recovery 
Actual: 87.8% 
Guarantee: 80.0% 
 
Non-Ferrous  
Actual: 84.7% 
Guarantee: 60.0% 
 
PASS 

Ferrous Recovery 
Actual: 83.0% 
Guarantee: 80.0% 
 
Non-Ferrous  
Actual: 84.7% 
Guarantee: 60.0% 
 
PASS 

The Environmental Compliance Guarantee is 
demonstrated if the results of the air 
emissions, noise, and general test 
requirements are in compliance with the 
CofA  

All Environmental 
Requirements Satisfied 
 
 
PASS 

MOECC deemed all 
environmental test 
reports acceptable - CO 
spikes were accepted 
PASS 

The main sections of the Test Report were provided as printed copies but the 

Appendices and operating data were provided in electronic format only.  It is HDR’s 

understanding that the Regions agreed to accept the Appendices and operating data in 

electronic format in lieu of paper copies due to the volume of material.  While this 

represents a slight variance from the requirements of the PA, which stipulates that all of 

the test material be submitted in paper format, HDR concurs that all of the relevant data 

and reports have been provided by Covanta.    

A full copy of the Environmental test results including air emissions compliance and 

relative accuracy testing were provided under separate cover to the MOECC.  In 

addition, a Residence Time and Temperature Test Report was submitted to document 

that the minimum flue gas residence time and temperature stipulated in the CofA were 

achieved.  Table 1 and Table 2 in Attachment 1 provide listings of the data and reports 

that were transmitted to the Regions and HDR, either via hard copy, electronic, or both.  
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3 DISCUSSION OF TEST RESULTS 

3.1 30-Day Reliability Test:  

The purpose of the 30-Day Reliability Test was to demonstrate the capability of the 

DYEC to process waste and produce steam and electricity reliably and at design rates 

over a 30-Day period.  The criteria for passage required: 

 Operation of the boilers at or above 95% of the Demonstrated Design Steam Flow 

(DDSF) for the full 30-Day period;   

 Operate with an availability (i.e., the actual operating hours divided by the total hours 

during test period) of greater than 95% (operate with less than 72 hours of total boiler 

downtime); and 

 Successful passage of the Tests described in Section 1.8 through 1.11 of 

Appendix 10 to the PA. 

Table 2 – 30-Day Reliability Test Results 

 
CRITERIA 

TEST RESULT 

COVANTA HDR 

The 30-Day Reliability Test demonstrates that the 
Facility has operated at a minimum of 95% of the 
Demonstrated Design Steam Flow (DDSF) with a 
Facility availability greater than 95%.  

101.6% DDSF 
99.9% Availability  

PASS 

101.6% DDSF 
99.9% Availability 

PASS 

 It should be noted that during the 30-Day test period, the DYEC experienced a total 

of approximately 26 hours of turbine-generator (T-G) downtime, which resulted in a 

T-G availability of 96.5%. T-G downtime was not considered as part of the 30-Day 

Availability test criteria. 

The 30-Day Reliability Test commenced at 00:00 on September 27, 2015.  During the 

30-day period, there were two separate Carbon Monoxide (CO) emission excursion 

events:   

 On October 5
th
 there was a 4-hour CO excursion on Boiler 1 and the auxiliary 

burners were fired to control the CO level.  This event affected three (3) CO 

averaging periods and was fully discussed in the CO Environmental Notification 

Report provided to the Regions and HDR on October 8
th
 (Included as Attachment 

2).  During this period the average CO emissions were 45 mg/Rm
3
 compared to 

the permit value of 40 mg/Rm
3
.   

 On October 18
th
 Boiler 2 tripped on an indication of a high-high drum level.  High-

high drum levels automatically trip the turbine to protect against potential poor 

quality steam.  During this event there was a CO excursion on Boiler 2 

(41 mg/Rm
3
), which affected two (2) averaging CO periods, . 
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It should be noted that Covanta’s Test Report only includes operational data for the initial 

30-Day period ending October 26 at 23:59. However, based on HDR’s review of the plant 

operating data provided by Covanta during the 37-Day period, Covanta also exceeded 

the Acceptance Test Criteria for the Reliability Test for the 37-day period.   

During the 37-Day period, one hour of boiler downtime was declared for Boiler No. 2 due 

to a feed chute plug.  This plug was the result of the crane operator overloading the feed 

hopper and required auxiliary operators to work with the crane operator to empty the 

hopper and clear the plug.  During this event there were no emissions violations and the 

remainder of the DYEC remained in normal operation.  In addition, on three separate 

occasions, Boiler No. 2 tripped offline due to a malfunctioning steam drum level indicator, 

but each time the operators were able to restart the unit quickly and no downtime was 

declared.   

Overall, the boilers operated very well during the 37-Day Test period. Figures 1 and 2 

below show both boilers operated at or above the DDSF (also referred to as the boiler 

Maximum Continuous Rating or MCR) for a majority of the test period. Some variation in 

steam flow is normal given the heterogeneous nature of the waste stream. A more 

detailed explanation of other operating events and downtime is provided in Attachment 3. 

 

Figure 1 – Boiler No. 1 Steam Flow During 37-Day Reliability Test Period 
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Figure 2 – Boiler No. 2 Steam Flow During 37-Day Reliability Test Period 

 
 

During the 37-Day Test period, a Specific Steam Rate (SSR) correlation was developed 

by Covanta based on test data collected during the 8-hour Boiler as a Calorimeter (BAC), 

and this correlation was used to calculate the average Higher Heating Value (HHV) of 

the waste during the 37-day period.  There are several differences between the data and 

calculations used for the correlation between Covanta and HDR.  These minor 

discrepancies result in slightly different HHVs being calculated by HDR and Covanta.  

During the 30-Day period from September 27 through October 26, Covanta calculated an 

average waste HHV of 13.33 MJ/kg while HDR calculated an average HHV of 13.34 

MJ/kg.  This represents a difference of only 0.1%, and is within the expected level of 

accuracy given the data sets used, data averaging, interpolation of inputs, and rounding 

error.  

One of the main differences in the data used for the HHV calculation was Covanta’s 

incorporation of a crane scale correction.  Per the Acceptance Test Protocol, Covanta 

was required to perform a span check of the crane scale at the beginning of each shift 

(i.e., twice a day) during the 37-day testing period. HDR was present to witness these 

span checks. In the Test Report, Covanta adjusted the raw crane data to account for the 

span checks made each day.  While there is merit to this correction, the correction was 

not technically called for under all of the as-tested conditions.  If a correction was to be 

made to account for field conditions, a correction for the crane zero checks may also 

have been warranted.   

As a backup to the crane scales, refuse pit inventory estimates and truck scale data were 

collected as a means of confirming overall waste throughput during several of the Test 

Periods.  This data had good correlation and demonstrated that the crane scale data 

from the test periods can be relied upon for accuracy. Therefore, HDR has not analyzed 

the impact of additional crane scale corrections, and has relied on the actual crane scale 
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data in its analysis.  The crane scale correction made by Covanta does not materially 

impact the test results. 

3.2 30-Day Residue Quantity Test: 

The purpose of the 30-Day Residue Quantity Test was to demonstrate that the DYEC 

meets the requirements of Section 4 of Exhibit 2 to Appendix 19 of the PA.  Specifically 

the amount of Residue generated per tonne waste processed, expressed as a percent, 

must be under the guarantee values shown in Exhibit 2 to Appendix 19 and Table A10-2 

of Appendix 10.  The Residue Quantity guarantee criterion is adjusted based on the 

calculated HHV of the waste over the 30-Day Period.  For waste HHV values falling 

between these points, linear interpolation of the data points was required. Subsequent to 

the completion of the Acceptance Test, Covanta and the Regions agreed to an 

adjustment to the Residue Quantity Guarantee to allow for the flexibility to add additional 

reagents to stabilize the fly ash.  The Original and Revised Residue Quantity Guarantees 

are reflected in Table 3 below: 

Table 3 – Residue Quantity Guarantee 

Waste HHV 
PA (Appendix 10 and 19) Residue Quantity Guarantee 

Original Revised 

11.0 MJ/kg 33.5% 38.5% 

12.0 MJ/kg 31.7% 36.7% 

13.0 MJ/kg 30.0% 35.0% 

14.0 MJ/kg 28.2% 33.2% 

15.0 MJ/kg 26.5% 31.5% 

 

Table 4 – 30-Day Residue Quantity Test Results 

 
CRITERIA 

TEST RESULT 

AS CALCULATED BY 
COVANTA 

AS CALCULATED BY  
HDR 

The Residue Quantity Guarantee 
demonstrates that the quantity of 
Residue generated (in tonnes) is 
less than or equal to 35% of 
Waste processed (in tonnes), 
adjusted for the measured waste 
HHV in accordance with Table 
A10-2.  (Applies to total Residue 
excluding metals recovered)  

 
(HDR values do not include 
additional correction for returned 
or disposed ash from ferrous) 

 
 
30-Day Test 
Actual:  
26.7% at 13.33 MJ/kg 
Guarantee:  
29.4% at 13.33 MJ/kg 

 
PASS 

 
 

 
 
30-Day Test 
Actual:  
31.3% at 13.34 MJ/kg 
Guarantee:  
34.4% at 13.34 MJ/kg 

 
PASS 
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In the Acceptance Test Report, Covanta included a correction to exclude the amount of 

cement, pozzolan and water added to the fly ash from the calculation of Total Residue.  

Based on this correction, Covanta claimed they met the requirements of the 30-Day 

Residue Quantity portion of the Acceptance Test Criteria as defined in the Acceptance 

Test Protocol. As a result of the agreement between the Regions and Covanta to adjust 

the Residue Quantity Guarantee, the definition of Total Residue was amended to include 

the cement, pozzolan and water that is added to the fly ash.      

3.2.1 HDR Adjustment 

Subsequent to the development of the Acceptance Test Protocol, Covanta modified the 

operation of the recovered ferrous metal screen to no longer screen out any minus one 

inch residue that is carried along with the ferrous product.  A cover or “blank” was placed 

over the screen shortly after start-up in February 2015 to prevent metal from getting 

caught on the screen, which was causing frequent shutdowns of the entire ash systems 

to clear material jams on the screen.  The “blanking” of this screen increased the amount 

of ash (Residue) carried over with the recovered ferrous material. Section 1.14 of 

Appendix 10 to the Agreement defines Residue to be “Residue from the Facility, 

excluding ferrous and non-ferrous materials recovered, but including any returned or 

disposed ash resulting from the ferrous and non-ferrous cleanup.”  This “returned or 

disposed ash resulting from ferrous and non-ferrous cleanup” was not considered during 

development of the Acceptance Test Protocol since the screen would have minimized 

such amount.  It is HDR’s opinion that with the screen blanked, there is a fraction of 

Residue in the recovered ferrous product that should be accounted for in the calculation 

for the Total Residue Quantity.  Based on Covanta’s Test Report and analysis, the 

recovered ferrous material contains approximately 20% Residue by weight and 25 kg of 

ferrous is recovered per tonne of MSW processed (37-Day test average).  

HDR’s adjustment to account for the amount of “returned or disposed ash from ferrous 

cleanup” increases the calculated Residue Quantity from 31.3% to 31.8%, compared to 

the adjusted revised guarantee of 34.4%.  Covanta has met the requirements of the 

30-Day Residue Quantity Acceptance Test Criteria based on the revised guarantee. 

3.2.2 Covanta Adjustment 

In the Test Report, Covanta claims that the calculation for total Residue in the 

Acceptance Test Protocol incorrectly includes the cement, pozzolan and associated 

water used to stabilize and treat the fly ash.  Based on Covanta’s interpretation of certain 

parts of the PA, cement, pozzolan and the associated water used in the fly ash mixture, 

are “other materials” and the weights of these fractions should be subtracted from the 

ash mixture when calculating the total Residue.  Covanta has provided an analysis 

based on subtracting the estimated cement and pozzolan consumption and additional 

water from the total Residue. Using this adjustment for cement, pozzolan and water, 

Covanta reported a 30-Day Residue Quantity of 26.7% compared to an adjusted 

guarantee of 29.4%, which they claim demonstrates compliance with the Acceptance 

Test Criteria for the Residue Quantity Guarantee. As stated previously, as a result of the 

agreement between the Regions and Covanta to adjust the Residue Quantity Guarantee 

and revise definition of Total Residue to include the cement, pozzolan and water, 

Covanta’s argument is moot.        
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 Discussion on Adjustments  

During meetings pertaining to the results of the Acceptance Test, Covanta and the 

Regions agreed to a 5% upward adjustment to the Residue Quantity Guarantee based 

on the following considerations: 

 Covanta is responsible for the reagent costs and the costs related to Residue 

transportation and disposal under the PA. 

 The cement, pozzolan, and associated water are included in the Residue and do 

add significant weight to the total Residue.   

 The addition of the reagents improves the stability and characteristics of the 

Residue. 

 The Regions do not desire guarantees that would impose limits on the amount of 

Reagents used for environmentally beneficial purposes.  

It is HDR’s understanding that Covanta agreed to the amended definition of Residue to 

include all of the reagents and all of the moisture, and that the revised guarantee has 

been increased by 5%.  Based on this revised guarantee and Covanta’s reported data, 

Covanta has met the requirements of the 30-Day Residue Quantity Acceptance Test 

Criteria. 

3.2.3 Reagent Requirements 

Based on HDR’s review of the data and reagent use, HDR makes the following 

observations and recommendations: 

 Based on the data presented by Covanta, the ratio of the cement/pozzolan/fly 

ash mixture over the 30-day test period was in the range of 1.1/1/4.1 (1.1 kg 

cement, 1 kg pozzolan and 4.1 kg fly ash)to 1.1/1/4.7; 

 Making some assumptions and adjusting for fly ash moisture HDR calculates a 

mixture ratio in the range of 1.1/1/2.9 to 1.1/1/3.3; 

 During ash characterization testing performed September 29 to October 3, 

Covanta reported that the ratio was 1/1/2.  On October 22nd, the ratio was 

changed to a reported 1/1/4. Covanta performed additional quality and toxicity 

characterizations after the ratios of reagents were adjusted per the 

Environmental Compliance Approval (ECA) and Test Protocol requirements, 

which demonstrated the fly ash was still non-toxic.  

 Covanta should demonstrate on an ongoing basis that the cement/pozzolan/fly 

ash ratios are always maintained at the same or lower (i.e., lower fly ash value) 

than the ratio used during the ash characterization testing.  It is not evident that 

this was the case for the period from September 27 through October 22.     

 Cement, pozzolan and water should be monitored, recorded, and reported on a 

monthly (or less) frequency to demonstrate to the Regions satisfaction that the 

ratios of cement/pozzolan/fly ash is at least as low as the ratios during prior ash 

characterization testing ratios; 
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3.3 5-Day Residue Quantity Test: 

Similar to the 30-Day Residue Quantity Test, the purpose of the 5-Day Residue Quantity 

Test was to demonstrate that the DYEC meets the requirements of Section 4 of Exhibit 2 

to Appendix 19 of the PA and Table A10-2 from Appendix 10. 

Table 5 – 5-Day Residue Quantity Test Results 

 
CRITERIA 

TEST RESULT 

COVANTA HDR 

The Residue Quantity Guarantee 
demonstrates that the quantity of 
Residue generated (in tonnes) is 
less than or equal to 35% of Waste 
processed (in tonnes), adjusted for 
the measured waste HHV in 
accordance with Table A10-2.  
(Applies to total Residue excluding 
metals recovered)  
(HDR values do not include 
additional correction for returned or 
disposed ash from ferrous) 

 
5-Day Test 
Actual:  
26.8% at 13.34 MJ/kg 
Guarantee:  
29.4% at 13.34 MJ/kg 
 

PASS 

 
5-Day Test 
Actual: 
31.6% at 13.36 MJ/kg 
Guarantee:  
34.4% at 13.36 MJ/kg 

 
PASS 

Covanta ran a total of three separate 5-Day Residue Quantity Tests during the extended 

37-day period due to unfavorable test results. The first Residue Quantity Test 

commenced on September 26
th
 at 00:00 and ran simultaneously with the Residue 

Quality and Throughput Capacity Tests, and ended after 120 hours, on October 1
st
 at 

24:00.  Covanta only presented complete data for this first test, and the results of the first 

test are reflected in this Report.  

Based on HDR’s assessment, during this first 5-Day Residue Quantity Test, the DYEC 

achieved a 5-Day Residue Quantity of 31.6% at an HHV of 13.36 MJ/kg compared to an 

adjusted guarantee of 34.4% at 13.36 MJ/kg..  .Accounting for the “returned or disposed 

ash resulting from ferrous and non-ferrous cleanup” increases the Residue Quantity to 

32.1% compared to the guarantee of 34.4%%.  Based on the revised Residue Quantity 

Guarantee, Covanta has demonstrated compliance with the renegotiated Residue 

Quantity guarantee by achieving a Residue Quantity of 32.1% compared to a Guarantee 

of 34.4%. 

 

3.4 Energy Recovery Test 

The purpose of the Energy Recovery Test was to demonstrate compliance with the 

Electricity Production Guarantees identified in Exhibit 2 to Appendix 19.  Boiler as a 

Calorimeter (BAC) testing per ASME PTC 34 (an industry accepted test method) was 

performed during each of the five, 8-hour Energy Recovery Tests to determine the 

average HHV of the waste processed during each test.  The data used for the calculation 

of HHV, along with the calculations for the various heat inputs, credits and losses are 

provided in Attachment 4.   



Acceptance Test Review Report 
Prepared for the Regional Municipalities of Durham and York 

April 20, 2016 | 12 
 

Table 6 – Energy Recovery Test Results 

CRITERIA 
TEST RESULT 

COVANTA HDR 

The Energy Recovery Test demonstrates 
that the average net electrical production 
rate (in kWh/tonne) is not less than the 
Electrical Production Guarantee 
identified in Exhibit 2 to Appendix 19 

Actual:  
840 kWh/tonne at  
13.74 MJ/kg 
Guarantee:  
822 kWh/tonne at  
13.74 MJ/kg 

PASS 

Actual:  
846 kWh/tonne at 
13.79 MJ/kg 
Guarantee:  
825 kWh/tonne at  
13.79 MJ/kg 
 PASS  

Based on HDR’s assessment the DYEC exceeded the Net Electrical Output guarantee 

by 2.6%.  Based on Covanta’s assessment the DYEC exceeded the Net Electrical 

Output guarantee by 2.3%. As discussed previously, there are several discrepancies 

between the waste HHV analysis completed by HDR and the analysis completed by 

Covanta.  These discrepancies include the crane scale correction made by Covanta, 

data reduction, interpolations from tables and graphs used for data input, and rounding 

errors.  In addition, HDR has adjusted the data to account for unreasonably high or low 

oxygen readings resulting from oxygen monitor calibrations and also corrected some 

minor input errors that we noted in Covanta’s calculations. These discrepancies have no 

impact on the final outcome of the test, but HDR has conveyed these minor input errors 

to Covanta for their assessment.  

Based on the data collected during the BAC tests, and using certain specific plant data, a 

correlation was developed that can be used to calculate the HHV during any given 

timeframe.  The specific data used for the correlation and the factors applied to the 

adjustments may slightly impact the HHV calculation during the 5-Day and 30-Day test 

periods.  

While there may be some minor discrepancies, the correlation developed by Covanta for 

the DYEC’s waste HHV calculation is within the tolerances expected for such a 

calculation and are in close agreement with HDR’s values.   

In HDR’s opinion, there are a number of areas that Covanta can consider to potentially 

improve plant energy efficiency and potential electricity revenues that include, but are not 

limited to, the following: 

 Increasing Gross electric output: 

o Rectify issues with T-G performance shortfall, estimated at 5-6% lost power (or 

as much as 50 kWh/tonne improvement potential); 

o Optimize soot blowing sequence to minimize steam losses during the soot 

blowing cycle; 

o Reduce boiler excess air levels to increase boiler efficiency; 

o Further reduction in boiler outlet temperature to increase boiler efficiency;  

o Optimize air cooled condenser (ACC) performance, and minimize any leaks that 

may be present.  

o Optimize combustion air heater to increase boiler efficiency; and 

o Steam cycle improvements including eliminating steam leaks and losses.  
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 Decreasing Plant Parasitic Load: 

o Reduce compressed air consumption (currently two compressors are required to 

operate concurrently).  There could be opportunities to reduce compressed air 

usage in the baghouses and evaporative cooling towers (ECT); 

o  Optimize ACC fan operation to minimize fan motor load; and, 

o Improve efficiency of the tertiary air (or VLN) fans. 

3.5 5-Day Throughput Capacity Test: 

The purpose of the Throughput Capacity Test was to demonstrate that the DYEC meets 

the Throughput Capacity Guarantees in Exhibit 2 to Appendix 19 during a consecutive 

five (5)-day (120-hour) test period. 

Table 7 – 5-Day Throughput Capacity Test Results 

CRITERIA 
TEST RESULT 

COVANTA HDR 

The Throughput Capacity Guarantee Test 
has demonstrated the ability of the Facility to 
process waste in accordance with the 
Throughput Capacity Guarantee in Exhibit 2 
to Appendix 19 during a consecutive five (5)-
day test period, and that the amount of 
Reference waste (in tonnes) processed 
during the testing period is 2,180 tonnes (and 
no less than 1,000 tonnes per unit). 

Actual:  
2,260 Tonnes at  
13.34 MJ/kg 
Guarantee: 
2,124 Tonnes at  
13.34 MJ/kg 
Actual: 
Unit No. 1:  
1,136 Tonnes  
Unit No.2 
1,125 Tonnes  
Per Unit Guarantee: 
974 Tonnes at  
13.34 MJ/kg 

PASS 

Actual:  
2,251Tonnes at  
13.36 MJ/kg 
Guarantee: 
2,124 Tonnes at  
13.36 MJ/kg 
Actual: 
Unit No. 1:  
1,131Tonnes  
Unit No.2 
1,120 Tonnes  
Per Unit Guarantee: 
974 Tonnes at  
13.36 MJ/kg  

PASS 

Based on Covanta’s assessment as presented in their Test Report, the DYEC processed 

2,260 tonnes of waste during the 5-Day Throughput Capacity Test.  During this period 

the average waste HHV was 13.34 MJ/kg, which Covanta calculated to correspond to an 

adjusted guarantee of 2,124 tonnes.  Based on Covanta’s analysis, the guarantee was 

surpassed by 6.4%.  During this period, Covanta reported that Boiler Nos. 1 and 2 

processed 1,252 and 1,240 tonnes respectively; however these are actually tons, not 

tonnes.  Correcting to tonnes, the DYEC processed 1,136 tonnes in Boiler No.1 and 

1,125 tonnes in Boiler No.2 compared to an adjusted minimum requirement of 974 

tonnes of waste at 13.34 MJ/kg.   In Section 4.1.3 of the 5-Day Capacity Report, Covanta 

used a curve fit of the data points in the table from item 2 of Exhibit 2 to Appendix 19.  

The Protocol states “if the HHV lies between two data points in the table in Exhibit 2 to 

Appendix 19, a linear interpolation will be performed to determine the waste throughput.”  

Correcting Covanta’s data for this slight error results in an adjusted guarantee of 

2,128 tonnes, which Covanta surpassed by 6.2%.  

Based on HDR’s assessment, the DYEC processed 2,251 tonnes of waste during the 

5-Day Throughput Capacity Test that ran from September 27 at 00:00 to October 2 
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at 00:00.  During the test period, the average waste HHV was 13.36 MJ/kg, which 

corresponds to an adjusted guarantee of 2,124 tonnes.  The guarantee was surpassed 

by 6.0%. During the testing period, the DYEC processed 1,131 tonnes in Boiler No.1 and 

1,120 tonnes in Boiler No.2 compared to an adjusted minimum requirement of 974 

tonnes of waste at 13.36 MJ/kg.  

Both HDR’s and Covanta’s calculations show that the Throughput Capacity Guarantees 

were surpassed by over 6%. 

3.6 5-Day Residue Quality Test: 

The purpose of the Residue Quality Test was to demonstrate that the unburned carbon 

content in the bottom ash and grate siftings is less than 3%, and the moisture content of 

this Residue stream is less than 25%.  Covanta ran two separate Residue Quality Tests.  

The first test was run concurrently with the Throughput Capacity Test and the Residue 

Quantity Test on September 27 through October 1.  The second Test was run 

concurrently with the Throughput Capacity Test and the Residue Quantity Test 

commencing on October 27 and running through October 31.  Covanta has only reported 

on the first Residue Quality Test as the second test was only performed in the event the 

test period was to be used to demonstrate 5-Day Residue Quantity.  

Table 8 – 5-Day Residue Quality Test Results 

CRITERIA 
TEST RESULT 

COVANTA HDR 

The Residue Quality Guarantee has 
demonstrated that the unburned carbon 
content is less than 3%, and moisture 
content is less than 25%. (Applies to 
bottom ash and grate siftings only) 

16.7% moisture content  
0.42% unburned carbon 
content  

PASS 

16.7% moisture content  
0.83%  unburned 
carbon content   

PASS 

Sampling was completed over a 5-day period with samples collected every 2 hours.  

Daily composite samples were made by blending the 12 individual samples obtained 

each day.  Sample preparation occurred on the day following collection.  Daily bottom 

ash samples were sent to the laboratory for analysis.  The bottom ash was tested for 

moisture per ASTM Method D-3302 and for equivalent carbon content per ASTM Method 

D-5865 (adiabatic bomb calorimeter).   

The results of the testing indicate that the moisture in the ash averaged 16.7% and the 

unburned combustible material in the ash was less than 0.83%, reported as percent 

carbon by dry weight.  Both of these results meet the guarantees of 25% moisture and 

3% unburned carbon content in the ash, respectively.  In their analysis, Covanta has 

reported 0.42% as the average unburned combustible value.  The detection limit was 

calculated as 0.83%, and since the actual laboratory results were less than the detection 

limit for all samples, Covanta reported an average of zero and the detection limit (or 

0.42%)..  HDR has used the more conservative detection limit of 0.83% for reporting 

purposes, but the results are still far below the regulatory and contractual thresholds of 

10% and 3%, respectively.   
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3.7 Ferrous and Non-Ferrous Metal Recovery Tests  

The purpose of the Ferrous and Non-Ferrous Metals Recovery Tests was to demonstrate 

that metals recovery systems installed at the DYEC can achieve recovery rates specified 

in the PA when the boilers are operating at full load. A total of three 8-hour Ferrous and 

Non-Ferrous Metal Recovery Tests were performed on October 7, 8 and 9. 

Table 9 – Ferrous and Non-Ferrous Metal Recovery Test Results 

 

CRITERIA TEST RESULT 

COVANTA HDR 

The Metals Recovery Guarantee 
demonstrates the measured recovery 
efficiency percentages for ferrous metals 
and for non-ferrous metals comply with 
those identified by the DBO Contractor in 
Exhibit 2 to Appendix 19. 

Ferrous Recovery 
Actual: 87.8% 
Guarantee: 80.0% 

 
Non-Ferrous  
Actual: 84.7% 
Guarantee: 60.0% 

 
PASS 

Ferrous Recovery 
Actual: 83.0% 
Guarantee: 80.0% 
 
Non-Ferrous  
Actual: 84.7% 
Guarantee: 60.0% 

 
PASS 

Based on HDR’s and Covanta’s assessments, the ferrous and non-ferrous systems 

installed at the DYEC demonstrated recovery rates exceeding the guarantees.   

During the development of the Acceptance Test Protocol there were discussions 

pertaining to the cleaning of the unrecovered, or missed, ferrous.  During the initial 

commissioning of the ferrous recovery system, it was determined that ferrous material 

was getting caught on the 1-inch mesh screen used to screen the ash and was backing 

up the entire ash system.  Covanta elected to place a plate over the screen, which 

resulted in some fine material (Residue) being included in the recovered ferrous material.  

This increases the contamination level in the ferrous product, potentially reducing its 

market value, while also artificially increasing the apparent ferrous recovery rate.  The 

ferrous metal recovery rate was determined by Covanta and HDR using different 

methods, with HDR’s method based on the approved Acceptance Test Protocol   

 Covanta calculation methodology: 

o The sample representing the amount of “missed” ferrous in the bottom ash 

stream was processed to clean the “missed” ferrous of any ash or non-metallic 

material.  This was accomplished with a hammer, hand compactor, and magnets, 

and used to calculate the “clean missed” ferrous. 

o One of the loads of the “recovered” ferrous product was shipped to the metals 

vendor to determine the amount of typical contamination in the recovered 

ferrous.  This factor was then applied to the total ferrous recovered during the 

test to calculate a total “clean recovered” ferrous.   

o The ferrous recovery rate was determined by dividing the amount of “clean 

recovered ferrous” by the sum of the “clean recovered” ferrous plus the clean 

missed” ferrous. 

 HDR Calculation Methodology (Based on approved Acceptance Test Protocol): 
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o The sample collected to determine the amount of “missed” ferrous in the bottom 

ash stream was not processed to clean the ferrous and the total “dirty missed” 

ferrous was calculated. 

o The total ferrous shipped off site to the metals vendor was used as the “dirty 

recovered” ferrous. 

o The ferrous recovery rate was determined by dividing the amount of “dirty 

recovered ferrous” by the sum of the “dirty recovered” ferrous plus the “dirty 

missed” ferrous. 

The ferrous recovery was 87.8% using Covanta’s method and 83% using HDR’s method.  

HDR feels the higher rates in Covanta’s method are due in part to the over cleaning of 

the “clean missed” ferrous.  Using the HDR method may bias the results low, since a 

small piece of metal inside a clump of ash would increase the amount of missed ferrous.  

However, the Ferrous Recovery Test recovery rates using both methods pass the 

Ferrous Recovery criteria of 80% 

The screen for the non-ferrous remained in service for the testing, and the calculations 

by Covanta and HDR for the non-ferrous recovery test were identical and indicate 

passage of the non-ferrous recovery test by a significant margin. 

It should be noted that the metal recovery test results discussed above are considered 

representative for the equipment arrangement in place at the time the tests were 

performed. Changes in the position of the magnet inside the drum, the distance (gap) 

between the end of the feed conveyor and the drum magnet shell, and/or the distribution 

of Residue on the feed conveyor could change the ferrous metal recovery rate. Similarly, 

changes in the speed of the eddy current separator rotor, speed of the eddy current belt, 

eddy current amperage, and/or position of the diverter gate could change the non-ferrous 

metal recovery rate. The as-tested conditions should be maintained by Covanta on an 

ongoing basis. Any changes to the equipment arrangement may warrant that the ferrous 

metal and/or non-ferrous metal recovery tests be repeated to ensure that DYEC 

continues to meet the respective recovery guarantees.  During the Metals Recovery 

Tests, the ferrous and non-ferrous recovery rates (expressed as a percent of the MSW 

processed) were 2.5% and 0.37% respectively.   These values can be tracked and used 

as surrogates to monitor the performance of the ferrous and non-ferrous recovery 

systems.  

3.8 Environmental Testing  

Environmental Testing performed during the Facility Performance Test included the 

following: 

 Source Test (Compliance Emissions Testing); 

 Odour Test;  

 Noise Test; and 

 Residue Environmental Quality Tests specific to the ECA; 

o Bottom Ash Combustibility  

o Fly Ash Toxicity characteristic leaching procedure (TCLP) 
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3.8.1 Source Testing 

The initial Source Testing was completed by ORTECH Consulting Inc. over the 4-day 
period of September 29 to October 2, 2015.  This was during the first week of the Facility 
Performance Test, which was required in order to demonstrate that the DYEC was in 
compliance with all ECA air emissions requirements during the Test.  HDR was on-site 
for the testing and monitored the testing to confirm that testing was performed in 
accordance with Pre-Test Plan and applicable Reference Methods.  ORTECH’s report to 
MOECC indicated that the DYEC complied with the ECA emission limits and 
demonstrated modeled compliance of point of impingement impacts. 

During the initial testing program, Covanta determined, and MOECC concurred, that the 

samples obtained during the testing for dioxins and furans were invalid because of 

significant interference by certain organics that was identified by the analytical laboratory. 

Subsequent dioxin, furan, and dioxin-like PCB testing programs were completed on 

October 21 and 22 and October 28 and 29.  Although the final ORTECH compliance 

report indicates that the results obtained during the second and third sets of dioxin and 

furan testing also contained a similar interference, this interference was reportedly less 

because of enhanced laboratory cleanup procedures that were implemented to reduce 

the impact of the interference.  On December 15, 2015 the MOECC issued a letter 

indicating that the September 29 to October 2, 2015 testing was not considered 

representative of emissions, acknowledged the October 21-22, 2015 and October 28-29, 

2015 testing, and stated that “DYEC met the twelve emission limits set out in Schedule 

“E” of the Environmental Compliance Approval (Air) No. 7306-8FDKNX (ECA)”.  The 

results of the Source Testing are shown in the following Table 10: 

Table 10 – DYEC Source Test Results  

 

 

  

Limit Units Result* % of Limit Result* % of Limit % of Limit

TSP 9 mg/Rm3 0.53 6 PASS <0.41 5 PASS

Cadmium 7 µg/Rm3 0.12 2 PASS 0.15 2 PASS

Lead 50 µg/Rm3 0.57 1 PASS 0.51 1 PASS

Mercury 15 µg/Rm3 1.16 8 PASS 0.72 5 PASS

HCl 9 mg/Rm3 3.7 41 PASS 4.1 46 PASS

SOx 35 mg/Rm3 6.7 19 PASS 1.8 5 PASS

NOx 121 mg/Rm3 115 95 PASS 115 95 PASS

THC 33 mg/Rm3 0 0 PASS 4.9 15 PASS

CO 40 mg/Rm3 24.4 61 PASS 27.0 68 PASS

Opacity 10 percent

5 percent

October 21 to October 22, 2015 Test Results

Dioxins and Furans 60 pg I-TEQ/Rm3 < 36.0 60 PASS < 32.4 54 PASS

October 28 to October 29, 2015 Test Results

Dioxins and Furans 60 pg I-TEQ/Rm3
< 27.0 45 PASS < 22.2 37 PASS

Parameter

Data not included in draft ORTECH report - opacity is not a Schedule "D" 

Test Contaminant

Unit 2Unit 1
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Figure 3 shows each of the parameters expressed as a percentage of the permit limit:  

Figure 3 – DYEC Source Test Results 

 

Powdered Activated Carbon (PAC) is injected into the airpPollution control system to 

control the emissions of dioxins and mercury.  The three sets of dioxin, furan, and dioxin-

like PCB testing programs were conducted at different carbon injection rates.  During the 

initial test period of September 29 through October 2, the carbon injection rate was set at 

4 kg/hour.  During the testing the actual activated carbon injection rates averaged 3.97 

and 3.78 kg/hour for boiler 1 and 2 respectively.  During the October 21, 22 Tests the 

carbon injection rate was increased to 5.14 kg/hour on both boilers and on October 28, 

29 the actual carbon injection rates were 4.94 and 4.97 for Boiler 1 and 2 respectively.  

Other key operating data recorded during the Dioxin testing is shown in the tables below. 

The practice of adjusting carbon injection rates is not uncommon in the energy from 

waste industry and is typically implemented to reduce reagent cost.  Typically the rates 

are adjusted prior to a Stack testing program.  If the emissions are acceptable at the 

lower carbon rate, the lower carbon rate can then be maintained until the next stack 

testing program.   
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Table 11 – Boiler 1 Dioxin Emissions and Key Operating Parameters  

 

Table 12 – Boiler 2 Dioxin Emissions and Key Operating Parameters  

 

Hyd Lime Carbon Steam Throughput O2 in O2 out CO Out  BH Inlet Heated Air Dioxin*

kg/hr kg/hr kg/hr tonnes/day % % mg/Rm3  ºC  ºC

Dioxin Test 1

Run1

Oct 1 10:48 -15:04

Run 2

Oct 2 07:40 - 11:57

Run 3

Oct 2 12:28 - 16:41

Average 194 3.97 34,267 220 8.0 7.8 14.6 144 136 229.3

Dioxin Test 2

Run1

Oct 21 14:27 - 19:42

Run 2

Oct 22 08:40 - 13:00

Run 3

Oct 22 14:41 - 19:01

Average 236 5.14 34,307 222 7.6 7.0 15.6 144 73 36.3

Dioxin Test 3

Run1

Oct 28 13:15 - 17:28

Run 2

Oct 29 08:36 - 13:52

Run 3

Oct 22 15:25 - 19:45

Average 169 4.93 34,019 228 7.5 6.6 10.5 144 103 27.5

* dioxin results in units of pg/TEQ/Rm3 @11%O2 based on WHO2005 TEFs and use of full detection limits for cogeners 

    reported below detection limit.   ORTECH's summarized results are based on the use of 1/2 of the detection limit.  

    The use of full detection limits versus half detection limits impacts the results by less than 10%

231 4 33,495 217 8 8 14

217

144 133 191

144 3.93 35,145 227 8.2 7.8 13.3 144 141 215.0

282

231 5.13 34,313 220 7.7 7.8 19.5 144 74 43.0

144 1338 8 16206 4 34,161

6.6 12.3 144 72 35.1239 5.18 34,313 223 7.4

6.6 15.0 144 73 30.7239 5.12 34,293 223 7.8

7.0 13.3 144 105 26.5169 4.97 34,244 224 7.3

6.5 9.1 145 103 30.3167 4.69 33,656 230 7.6

6.5 9.1 145 103 25.7171 5.12 34,158 230 7.6

Hyd Lime Carbon Steam Throughput O2 in O2 out CO Out  BH Inlet(ºC) Heated Air Dioxin

kg/hr kg/hr kg/hr tonnes/day % % mg/Rm3  ºC  ºC

Dioxin Test 1

Run1

Oct 1 12:14 - 16:31

Run 2

Oct 2 07:41 - 11:58

Run 3

Oct 2 12:27 - 16:39

Avg 181 3.78 34,145 218 9.6 7.3 14.3 144 136 103.8

Dioxin Test 2

Run1

Oct 21 14:27 - 18:52

Run 2

Oct 22 08:42 - 13:03

Run 3

Oct 22 14:38 - 19:03

Avg 240 5.14 34,454 220 7.1 7.0 10.3 144 121 33.6

Dioxin Test 3

Run1

Oct 28 12:28 - 16:40

Run 2

Oct 29 08:42 - 13:32

Run 3

Oct 29 15:30 - 19:36

Avg 170 4.97 34,042 225 7.2 7.3 10.4 145 97 23.2

7

* dioxin results in units of pg/TEQ/Rm3 @11%O2 based on WHO2005 TEFs and use of full detection limits for cogeners 

   reported below detection limit.   ORTECH's summarized results are based on the use of 1/2 of the detection limit.  

   The use of full detection limits versus half detection limits impacts the results by less than 10%

188 3.74 34,891 222 14.1 7.1 23.8 144 143 126.0

172 4 144 132 77

183 4 34,144 216 7 7 9

7 1033,400 216

144 133 109

240 5.16 34,603 220 7.4 7.0 10.6 144 122 35.7

6.9 9.7 144 120 35.7240 5.12 34,337 220 6.6

7.0 10.6 144 121 29.3240 5.14 34,423 220 7.5

7.3

7.1 8.2 144 99 20.0170 5.07 34,202 225 7.1

7.4 12.0 146 96 25.5170 4.94 34,081 224 7.3

7.5 11.1 145 96 24.2170 4.91 33,845 224
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At a minimum, when operating at DDSF conditions Covanta will need to operate with 

carbon injection feed rates at or above those rates measured during the October 28-29, 

2015 testing (4.94 kg/hr Unit 1, 4.97 kg/hr Unit 2) until subsequent testing justifies lower 

rates.  It may be acceptable to operate at reduced carbon injection rates during periods 

when the boilers are operated below design steam rates.  Carbon injection rates can be 

controlled and continuously monitored through the Facility’s Distributed Control System 

(DCS), which can be further validated with a monthly comparison to the carbon deliveries 

and inventory in the storage silos at the Facility.  Covanta must also continue to 

continuously monitor and maintain baghouse inlet temperatures in compliance with the 

ECA.  The baghouse inlet temperatures and carbon feed rates are captured by the DCS, 

as well as the Environmental reporting system (Trace). 

Included in Attachment 5 are two separate documents from the MOECC pertaining to the 

Source testing.  The first document is the internal MOECC Evaluation of the Source 

Testing, and the second is a letter from MOECC to Covanta stating that “The emission 

testing report is deemed acceptable to the ministry.” 

One clarification on the internal MOECC evaluation relates to a reference to combustion 

temperatures being below the ECA requirement of 1,000
o
C.  Based on HDR’s review of 

the operating and CEMS data recorded by the facility’s DCS, during the referenced 

96-hour period, there was only one hour when the  operating (combustion) temperature 

dropped below the required 1,000
o
C ±0.015% (hour ending 6:00 AM on October 2).  

However, during that hour, the data reported by Covanta for compliance was 1121
o
C.  

The combustion temperature being reported for compliance is a calculated value and is 

based on steam flow and a  temperature measured with an infrared (IR) camera at a 

fixed elevation in the boiler.  HDR has reviewed the November 2015 Time and 

Temperature Correlation submittal and agrees with the calculations and derivation of the 

correlation contained in that document.  There appear to be discrepancies related to the 

correlated temperature and the data reported in the DCS and on the CEMS reports.  

However, it is not clear from the reported data if the correlation was properly input into 

the DCS and CEMS recordings.  Covanta should confirm that the values from the 

Correlation report are being properly corrected and reported.  Based on the information 

provided to us, HDR is of the opinion that the 1,000
o
C is being complied with at the 

DYEC.   

3.8.2 Odour Testing 

Covanta performed Odour Testing on October 8 and October 9 in accordance with the 

Test Protocol.  In the MOECC December 15, 2015 letter to Covanta, included in 

Attachment 5, the MOECC confirms the “test results also demonstrated that the DYEC is 

capable of operating in compliance with Ontario Regulation 419/05 standards and 

guidelines including the ECA odour limit”, and “the ministry is satisfied that the DYEC is 

capable of operating in compliance with its ECA limits”. 

3.8.3 Noise Testing 

Acoustic Audit testing was performed on October 6 and October 7, 2015.  In an MOECC 

December 11, 2015 letter to Covanta, included in Attachment 6, the MOECC states, “The 

Acoustic Audits Reports confirm that the sound levels from the operation of the Durham 

York Energy Center are in compliance with the noise limits set out in Publication 
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NPC-300.  The ministry acknowledges that the acoustic audit requirements set out in the 

ECA have been fulfilled.”   

3.8.4 Residue Environmental Quality Testing 

Bottom ash and fly ash at the DYEC are handled and disposed separately and thus have 

unique compliance criteria and testing procedures.  HDR has reviewed the result 

provided by Covanta and has the following observations. 

Fly Ash 

The fly ash at the DYEC consists of the solid residue removed in the boiler hoppers and 

by the air pollution control devices.  Fly ash may contain traces of materials burned in the 

combustion units, products of incomplete combustion and reacted and unreacted 

reagents from the APC Plant, including lime and carbon.  Two testing campaigns were 

undertaken during the Acceptance Test period that were designed to define the fly ash 

characteristics.  

Fly ash, spent reagents, lime and activated carbon are collected and directed to the fly 

ash silos for further processing.  The fly ash is conditioned with water, cement and 

pozzolan as a means of managing the characteristics and reducing the toxic leaching 

potential.  The ratio of cement and pozzolan to fly ash was adjusted between the two 

testing campaigns; each of which required separate tests to determine the toxicity of the 

fly ash before it could be shipped off site for disposal.  The amount of cement and 

pozzolan was reduced during the second test campaign in an effort to support a 

reduction in the total quantity of Residue generated.   

Each testing campaign was completed over a five-day period with periodic sampling of 

the mixture over two 8-hour shifts.  The samples from the two 8-hour shifts were 

composited for each day.  The ash sample reduction occurred on the day following the 

sample collection, resulting in a daily representative sample.  From the daily sample, 

laboratory sized samples were collected, packaged and shipped to the laboratory for 

analysis.  The laboratory followed the TCLP analysis steps to process the samples and 

determine the leaching potential for a lengthy list of organic compounds, including 

dioxins, and selected metals.   

 Based on HDR’s observations, the sampling procedures and composite 

preparation during the Acceptance Test were performed in conformance with 

accepted testing protocols and procedures. 

 All data and analysis performed by the certified laboratory appear to be in 

conformance with accepted testing procedures. 

 Both sets of results achieved the statistical compliance criteria, remaining well 

below the Guideline Limit for all parameters.   
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 The metals data included the following results for  the ten metals:   

Table 13 – Fly Ash TCLP Metals Results 

 Metal 
Guideline Limit Test Results October 22 – 26, 2015  

mg/L mg/L % of Guideline 

Arsenic, As 2.5 0.05 2.0% 

Barium, Ba 100 2.04 2.0% 

Boron, B 500 2.5 0.5% 

Cadmium, Cd 0.5 0.005 1.0% 

Chromium, Cr 5 0.05 1.0% 

Lead, Pb 5 0.182 3.6% 

Mercury, Hg 0.1 0.0001 0.1% 

Selenium, Se 1 0.25 25.0% 

Silver, Ag 5 0.005 0.1% 

Uranium, U 10 0.25 2.5% 

o No data points for any of the metals were above the Guideline Limit.  

o A majority of metals test results came below the detectable limits, and 

were reported as “Non-Detect”.  

o Mercury and chromium were detected, but were at levels well below the 

Guideline Limit. 

o All samples detected some levels of barium, but for all samples the 

detected value was nearly two orders of magnitude below the Guideline 

Limit.  

o Cadmium was never detected. 

o Lead was detected in a number of samples during the second testing 

campaign, but the levels were well below the Guideline Limit. 

 PCDD TEQ upper bound averaged 3.1 pg/L, well less than the 1,500 pg/L Total 

PCDD Guideline.  

 The results were nearly all non-detectable for all types of organics, including 

dioxins, for all characterization tests performed for both testing campaigns.   

 There were no significant changes in the tested parameters between  the two 

testing campaigns, indicating that reduced reagent-to-fly ash mixture (i.e. cement 

and pozzolan) was still more than adequate to ensure environmental compliance.   

 During the second test campaign, performed between October 22 and October 

26, 2015, the speeds of the rotary valves that dispense the fly ash, cement and 

pozzolan from each silo were being maintained at 5, 2 and 1.5 revolutions per 

minute (rpm), respectively.  Covanta should continue to operate with the 

conditioning reagents at or above those levels demonstrated during the most 

recent test period.  
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It’s important to note that the laboratory analysis of the fly ash samples collected during 

both testing campaigns began the day after the samples were collected.  It would be 

expected that the environmental characteristics and leachability of the samples would 

improve even further as the fly ash mixture cures over a longer period and all the 

reactions are carried out to completion. Therefore, it is possible that the amount of 

cement and pozzolan added to the fly ash could be further reduced and still show levels 

of organics and metals below the Guideline Limits 

Bottom Ash 

In a similar manner, the bottom ash was tested for its criteria.  Bottom ash only required 

testing once and no conditioning agents were required to demonstrate compliance.  The 

criteria for bottom ash is complete combustion as demonstrated by completing a Loss on 

Ignition (LOI) test.  The LOI test demonstrates that the waste is properly combusted in 

the furnaces.  Sampling was completed over a 5-day period with samples obtained over 

two shifts.  Daily composite samples were made by blending the individual samples 

obtained each day.  Sample preparation occurred on the day following collection.  Daily 

bottom ash samples were sent to the laboratory for analysis.  One individual sample did 

exceed the regulatory threshold slightly and three samples had duplicate analysis with 

one duplicate sample exceeding the threshold. However the bottom ash achieved the 

statistical regulatory threshold for compliance.   

In addition to HDR’s review of the report titled “Covanta Durham York Renewable Energy 

Limited Partnership Commissioning Period Facility Ash Report – Bottom Ash and Fly Ash 

Characterizations” Dated November 2015 and revised December 16, 2015, the MOECC 

has reviewed the document and the ash testing report was found to be acceptable to the 

ministry.  A copy of MOECC’s December 17, 2015 Letter to Covanta is included in 

Attachment 6.
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4 SUMMARY AND CONCLUSION 

Based upon HDR’s observations during testing and our review of the test documentation, 

and taking into account the amended 30-Day and 5-Day Residue Quantity Guarantees, 

the results of the tests show that Covanta successfully demonstrated compliance with all 

of the Acceptance Test Criteria. 
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Results
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Source Testing Documents 
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