
Relevant Section 
of the 

Regulation
Section Title Description of How the Approved Dispersion Model Was Used

Section 8 Negligible Sources
The candlestick flare has been identified as a significant source and is included in the dispersion 
modelling.  No sources at the facility have been deemed insignificant.

Section 9 Same Structure Contamination Same structure contamination was not considered as part of this assessment.

Section 10 Operating Conditions
Section 4.0 of the ESDM Report describes the operating condition that will result in the maximum 
emission scenario.  The maximum emission scenario involves only the candlestick flare operating at its 
maximum designed flow rate.

Section 11
Source of Contaminant Emission 

Rates

Section 4.0 of the ESDM Report describes the methods used to estimate the emission rates.  Combustion 
product and uncontrolled landfill gas constituent emission rates were developed using the USEPA AP-42 
Compilation of Emission Factors, Nov. 1998, Chapter 2.4 Municipal Solid Waste Landfills.  As described 
in the report, all emission rates were determined by using EPA emission factors and the maximum 
operating flow rate of the candlestick flare.

Section 12
Combined Effect of Assumptions 

for Operating Conditions and 
Emission Rates

The operating conditions and emission rates were used in an approved dispersion model and the POI 
limits were determined to be below all guidelines.  No refinement of operating conditions or emission rates 
were necessary.

Section 13 Meteorological Conditions
Full meteorology including all stability classes and wind speeds were used along with a default 
anemometer height of 10.0 m.

Section 14 Area of Modelling Coverage A discrete distance array between 1 m and 1500 m was used when modelling.

Section 15
Stack Height for Certain New 

Sources of Contaminant

The height of the existing blower building is approximately 2.5 m.  Since the height of the candlestick flare 
(6.7 m) is greater than 2.5 times the height of the blower building (2.5 x 2.5 m = 6.25 m), building 
downwash does not need to be considered.

Section 16 Terrain Data Simple terrain was used when modelling.

Section 17 Averaging Periods

Modelling was completed using a one hour averaging period.  Schedule 3 standards were used when 
available.  When Schedule 3 standards were not available, Schedule 2 standards were used.  One hour 
averaging periods were converted to half hour or twenty-four hour using the method described in O.Reg. 
419/05 when appropriate.  When neither Schedule 3 nor 2 standards were available, AAQCs or JSLs 
were used.  When a contaminant had no limit, the POI was based on a half hour averaging period.

Emission Summary and Dispersion Modelling Report Table 3
Project No. 9-442 - September 19, 2011

Table 3
Dispersion Modelling Input Summary Table

Richmond Sanitary Landfill Site
Greater Napanee, Ontario



Contaminant Contaminant MOE POI Limiting Regulation Averaging Facility POI1 Percentage Dispersion2 Emission3 Concentration Significant4

Code Criteria Effect Schedule #/ Period Emission Concentration of Factor Threshold Threshold (Y/N)
(CAS No.) (ug/m3) Guideline (hr) Rate (ug/m3) Criteria (μg/m3)/(g/s) (g/s) (μg/m3)

(g/s)
Landfill Gas Constituents
1,1,1-Trichloroethane 71-55-6 115000 Health 3 24 1.85E-05 1.39E-04 0.0% 879 6.54E+01 N
1,1,2,2-Tetrachloroethane5 79-34-5 NA 0.5 5.39E-05 1.19E-03 NA NA NA 3.00E-01 N
1,1-Dichloroethane (ethylidene dichloride) 75-34-3 165 Health 3 24 6.73E-05 5.04E-04 0.0% 879 9.39E-02 N
1,1-Dichloroethene (vinylidene dichloride) 75-35-4 10 Health 3 24 5.61E-06 4.20E-05 0.0% 879 5.69E-03 N
1,2-Dichloroethane (ethylene dichloride) 106-93-4 3 Health AAQC 24 1.17E-05 8.80E-05 0.0% 879 1.71E-03 N
1,2-Dichloropropane (propylene dichloride) 78-87-5 2400 Odour 2 0.5 5.88E-06 1.30E-04 0.0% 2598 4.62E-01 N
2-Propanol 67-63-0 7300 Health 3 24 3.49E-04 2.61E-03 0.0% 879 4.15E+00 N
Acetone 67-64-1 11880 Odour 3 24 4.71E-05 3.53E-04 0.0% 879 6.76E+00 N
Acrylonitrile 107-13-1 0.6 Health 3 24 3.89E-05 2.91E-04 0.0% 879 3.41E-04 N
Bromodichloromethane6 75-27-4 NA 0.5 1.48E-04 3.29E-03 NA NA NA 3.00E-02 N
Butane 106-97-8 7600 JSL 24 3.38E-05 2.53E-04 0.0% 879 4.32E+00 N
Carbon disulfide 75-15-0 330 Odour 2 0.5 5.11E-06 1.13E-04 0.0% 2598 6.35E-02 N
Carbon Tetrachloride 56-23-5 2.4 Health 3 24 1.78E-07 1.33E-06 0.0% 879 1.37E-03 N
Carbonyl Sulfide 463-58-1 3.2 JSL 24 3.41E-06 2.55E-05 0.0% 879 1.82E-03 N
Chlorobenzene 108-90-7 3500 Health AAQC 1 8.14E-06 1.49E-04 0.0% 2140 8.18E-01 N
Chlorodifluoromethane 75-45-6 350000 Health AAQC 24 3.25E-05 2.44E-04 0.0% 879 1.99E+02 N
Chloroethane (ethyl chloride) 75-00-3 5600 Health 3 24 2.33E-05 1.75E-04 0.0% 879 3.19E+00 N
Chloroform 67-66-3 1 Health 3 24 1.04E-06 7.76E-06 0.0% 879 5.69E-04 N
Chloromethane 74-87-3 320 Health 3 24 1.77E-05 1.32E-04 0.0% 879 1.82E-01 N
Dichlorobenzene 95-50-1 30500 Health AAQC 1 8.93E-06 1.63E-04 0.0% 2140 7.13E+00 N
Dichlorodifluoromethane 75-71-8 500000 Health AAQC 24 5.49E-04 4.11E-03 0.0% 879 2.84E+02 N
Dichlorofluoromethane5 75-43-4 NA 0.5 7.80E-05 1.73E-03 NA NA NA 3.00E-01 N
Dichloromethane (methylene chloride) 75-09-2 220 Health 3 24 3.51E-04 2.63E-03 0.0% 879 1.25E-01 N
Dimethyl sulfide 75-18-3 30 Odour 2 0.5 5.62E-05 1.25E-03 0.0% 2598 5.77E-03 N
Ethane 74-84-0 4800 JSL 24 3.09E-03 2.32E-02 0.0% 879 2.73E+00 N
Ethanol 64-17-5 19000 Odour AAQC 1 1.45E-04 2.65E-03 0.0% 2140 4.44E+00 N
Ethyl Mercaptan (ethanethiol)5 75-08-1 NA 0.5 1.64E-05 3.63E-04 NA NA NA 3.00E-01 N
Ethylbenzene 100-41-4 1000 Health 3 24 5.66E-05 4.24E-04 0.0% 879 5.69E-01 N
Ethylene dibromide 106-93-4 3 Health AAQC 24 5.44E-08 4.07E-07 0.0% 879 1.71E-03 N
Fluorotrichloromethane 75-69-4 6000 Health AAQC 24 3.02E-05 2.26E-04 0.0% 879 3.41E+00 N
Hexane 110-54-3 2500 Health 3 24 6.55E-05 4.91E-04 0.0% 879 1.42E+00 N
Hydrogen sulfide 7783-06-4 7 Health 3 24 5.25E-05 3.93E-04 0.0% 879 3.98E-03 N
Mercury 7439-97-6 2 Health 3 24 8.47E-07 6.35E-06 0.0% 879 1.14E-03 N
Methyl ethyl ketone 78-93-3 1000 Health 3 24 5.92E-05 4.43E-04 0.0% 879 5.69E-01 N
Methyl isobutyl ketone 108-10-1 1200 Odour 2 0.5 2.17E-05 4.80E-04 0.0% 2598 2.31E-01 N
Methyl mercaptan 74-93-1 20 Odour 2 0.5 1.39E-05 3.07E-04 0.0% 2598 3.85E-03 N
Pentane 109-66-0 4200 JSL 24 2.75E-05 2.06E-04 0.0% 879 2.39E+00 N
Perchloroethylene (tetrachloroethylene) 127-18-4 360 Health 3 24 1.79E-04 1.34E-03 0.0% 879 2.05E-01 N
Propane 74-98-6 7200 JSL 24 5.66E-05 4.24E-04 0.0% 879 4.10E+00 N
t-1,2-dichloroethene 156-60-5 105 Health AAQC 24 7.97E-05 5.97E-04 0.0% 879 5.97E-02 N
Trichlororethylene 79-01-6 12 Health 3 24 1.07E-04 8.03E-04 0.0% 879 6.83E-03 N
Vinyl chloride 75-01-4 1 Health 3 24 1.33E-04 9.94E-04 0.1% 879 5.69E-04 N
Xylenes 1330-20-7 730 Health 3 24 1.49E-04 1.11E-03 0.0% 879 4.15E-01 N
Benzene 71-43-2 NA CARC AAQC 0.5 1.00E-04 2.22E-03 NA NA NA Y
Toluene 108-88-3 2000 Odour 2 0.5 1.76E-03 3.90E-02 0.0% 2598 3.85E-01 N
Combustion By-products
Carbon Monoxide 630-08-0 6000 Health 3 0.5 1.33E+00 2.94E+01 0.5% 2598 1.15E+00 Y
Nitrogen Dioxide 10102-44-0 200 Health 3 24 7.08E-01 5.30E+00 2.7% 879 1.14E-01 Y
Particulate Matter N/A 120 Visibility 3 24 1.36E-01 1.02E+00 0.9% 879 6.83E-02 Y
Dioxin/Furan N/A 5E-06 Health AAQC 24 1.19E-09 8.88E-09 0.2% 879 2.84E-09 N
Sulphur Dioxide 7446-09-5 275 Hlth & Veg 3 24 4.36E-02 3.26E-01 0.1% 879 1.56E-01 N
Hydrogen Chloride 7647-01-0 20 Health 3 24 2.17E-02 1.63E-01 0.8% 879 1.14E-02 Y

Notes:
1 POI concentration obtained by multiplying the facility emission rate by the unit concentration factor of 18.24 (ug/m3)/(g/s) obtained from Screen3, and converting to the appropriate averaging time if applicable.
2 Linear interpolation was used to calculate the rural dispersion factor at a distance of 270 metres from the source and converted to the appropriate averaging time, as per Table B-1 of the MOE's Procedure for Preparing an ESDM Report .
3 Emission threshold calculated as (0.5 x MOE POI Criteria)/(Dispersion Factor), as per Section 7.1.2 of the MOE's Procedure for Preparing and ESDM Report .
4 If the actual emission rate is less than the emission threshold, or if the actual concentration is less than the concentration threshold, the contaminant was considered insignificant.
5 Contaminants not on List of MOE POI Limits and not on Table B-2B of the MOE's Procedure for Preparing an ESDM Report  were compared to a 1/2-hr average threshold concentration of 0.3 ug/m3.
6 Contaminants not on List of MOE POI Limits and on Table B-2B of the MOE's Procedure for Preparing an ESDM Report  were compared to a 1/2-hr average threshold concentration of 0.03 ug/m3.

Emission Summary and Dispersion Modelling Report Table 4
Project No. 9-442 - September 19, 2011

Table 4
Emission Summary Table

Richmond Sanitary Landfill Site

Candlestick Flare Contaminant Significance

Greater Napanee, Ontario
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8.0 CONCLUDING STATEMENT 

The candlestick flare has been modelled in accordance with Ontario Regulation 419/05 
and it has been determined that the maximum Point of Impingement concentration for all 
compounds modelled are below the POI standards for all parameters considered. 
 
The results reported in this ESDM Report comply with the POI limits imposed by Section 
20 of O.Reg.419/05. 
 

If you have any questions or comments, please contact the undersigned at 519-621-6669 
extension 246. 
 
All of which is Respectfully Submitted 
COMCOR ENVIRONMENTAL LIMITED 

  
Jonathan Petsch, EIT Denise Burgess, P.Eng. 
Engineering Project Coordinator Project Engineering Manager 
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APPENDIX A 
 

Proof of Legal Name 
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APPENDIX B 
 

Certificate of Approval (Air) No. 8-4078-99-006
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APPENDIX C 
 

 Application for Approval (Air & Noise) 
 Application Fees Schedule 
 Supporting Information Worksheet 
 Speed-up Request under O.Reg. 419/05, s.20(4) 
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