
  
 

Individual Environmental Assessment  
For the 

 
Bennett Environmental Inc. 

High Temperature Thermal Treatment Facility 
 
 

Formal Submission 
 
 
 

- June 2002 - 
 
 
 
 
 
 
 
 
 

 
 

208-1540 Cornwall Road 
Oakville, Ontario Canada 

L6J 7W5 



 Bennett Environmental Inc. 
 

TABLE OF CONTENTS 
 
1 Introduction           1 
 
1.1 Background …………………………………………………………….… 1 
 
1.2 In the Public’s Interest…………………………………………………….… 3 
 
1.3 Important Provincial and Federal Acts and Regulations………………….… 5 
1.3.1 Federal Acts & Regulations……………………………………………….… 5 
1.3.2 Provincial Acts & Regulations……………………………………………… 6 
 
1.4 Key Issues……………………………………………………………….…… 8 
1.4.1 Transportation & Emergency Response Preparedness………………….…… 8 
1.4.2 Emissions from Process Upsets……………………………………………… 9 
1.4.3 Proximity to Schools, Daycare and Residences……………………………… 9 
1.4.4 CCME Guidelines……………………………………………………………. 10 
1.4.5 Baseline Sampling and Monitoring…………………………………………... 14 
1.4.6 Public Health…………………………………………………………………. 15 
1.4.7 Bioaccumulation of Contaminants…………………………………………… 17 
1.4.8 Impact on Local Agriculture………………………………………………….. 17 
1.4.9 First Nations………………………………………………………………….. 18 
 
2 Description of the Undertaking       19 
 
2.1 General……………………………………………………………………… 19 
2.2 Process Description…………………………………………………………… 22 
2.2.1 Facility Overview…………………………………………………………… 22 
2.2.2 Thermal Treatment Process………………………………………………….. 30 
2.2.3 Treated Material and Process Residuals Handling…………………………. 41 
2.2.4 Fugitive Emission Controls………………………………………………… 45 
2.2.5 Ancillary Systems…………………………………………………………… 46 
 
2.3 Design Improvements…………………………………………………………… 48 
 
2.4 Emissions Monitoring………………………………………………………. 49 
2.4.1 Fugitive Emissions Monitoring…………………………………………….. 49 
2.4.2 Ventilation System Emissions Monitoring…………………………………. 49 
2.4.3 Process Emissions Monitoring……………………………………………… 49 
2.4.4 Source Testing……………………………………………………………… 51 
2.4.5 Emissions Reporting…………………………………………………………. 51 

High Temperature Thermal Treatment -i- June 2002  
Individual Environmental Assessment 

 



 Bennett Environmental Inc. 
 
3 Description of the Existing Environment     52 
 
3.1 Site Description……………………………………………………………. 52 
3.2 Surface Features…………………………………………………….. 55 
 
4 Description of the Existing Environment – Natural Environment 57 
 
4.1 Air Quality………………………………………………………….. 57 
4.1.1 Existing air pollution, climatology and meteorology………………. 58 
4.1.2 Dispersion Climatology for the Study Area………………………… 59 
4.1.3 Existing Ambient Quality…………………………………………… 60 
4.1.4 Existing Air Emissions……………………………………………… 65 
4.1.5 Existing Air Concentrations………………………………………… 67 
4.1.6 Summary……………………………………………………………. 70 
 
4.2 Water Quality……………………………………………………….. 70 
4.2.1 Background…………………………………………………………. 71 
4.2.2 Fieldwork and Data Collection……………………………………… 71 
4.2.3 Near surface hydrogeological properties…………………………… 74 
4.2.4 Groundwater………………………………………………………… 77 
4.2.5 Surface Water………………………………………………………... 94 
4.2.6 Conclusion………………………………………………………….. 102 
 
4.3 Sensitive/Unique Landforms and Geological Features……………… 102 
4.3.1. Nationally, provincially, regionally, or locally significant areas of  

natural or scientific interest………………………………………………. 102 
4.3.2 Environmentally sensitive or significant areas known to be subject 

to physical hazards such as erosion and slope instability………………… 103 
4.3.3 Local soil types, parameter and regimes within the study area  103 
4.3.4 Mining activity beneath the proposed site………………………….. 103 
 
4.4 Vegetation, Fish and Wildlife………………………………………. 103 
4.4.1 Background…………………………………………………………. 104 
4.4.2 Aquatic resources…………………………………………………… 106 
4.4.3. Basic water quality parameters……………………………………… 106 
4.4.4. Groundwater upwellings……………………………………………. 107 
4.4.5. Existing fisheries resources…………………………………………. 108 
4.4.6. Survey of Aquatic Benthos…………………………………………. 110 
4.4.7. Forest resources, species composition/diversity……………………. 112 
4.4.8. Rare, threatened, or endangered plant species……………………… 119 
4.4.9. Rare, threatened or endangered fish and wildlife species…………… 119 
4.4.10. Key habitat areas and ecosystems…………………………………… 120 
 
High Temperature Thermal Treatment -ii- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
4.4.11. Identification of Areas of Natural and Scientific Interest and  

Environmentally Sensitive Areas………………………………………… 120 
4.4.12. Blanche River Fisheries Survey…………………………………….. 120 
 
4.5 Mining………………………………………………………………. 126 
4.5.1 Background………………………………………………………….. 126 
4.5.2. Location of the Proposed Bennett Facility in relation to the  

Amalgamated Kirkland (AK) Gold Zone………………………………… 127 
4.5.3. Future Mining of the Amalgamated Kirkland (AK) Gold Deposit…. 127 
 
4.6 Agriculture………………………………………………………….. 129 
4.6.1 Background…………………………………………………………. 129 
4.6.2. Bioaccumulation in locally produced animal and plant products…… 131 
4.6.3. Assessment of the Value of Agriculture in the Area……………….. 135 
4.6.4. Active farm locations, types of crops grown, type of farm  

operation, farm buildings and other key permanent facilities ……… 138 
4.6.5. Estimation of the level of investment in facilities………………….. 141 
4.6.6. Secondary and ancillary agricultural uses; and Local agricultural  

employment and income…………………………………………….. 144 
4.6.7 Conclusion………………………………………………………….. 146 
 
4.7 Noise………………………………………………………………… 146 
4.7.1. Ambient noise levels………………………………………………… 147 
4.7.2 Conclusion………………………………………………………….. 149 
 
5 Description of the Existing Environment – Economic Environment 151 
 
5.1 Economic…………………………………………………………… 151 
5.1.1. Land uses in the vicinity of the proposed facility…………………… 152 
5.1.2. Recreation resources in the vicinity of the proposed facility…………. 152 
5.1.3. Approved designations as set out in municipally approved plans 

and zoning by-laws in the Town of Kirkland Lake………………… 152 
5.1.4. Value of properties in the vicinity of the proposed facility………… 152 
5.1.5. Local employment and employment income in Kirkland Lake…….. 153 
5.1.6. Principal economic sectors within the community…………………. 153 
5.1.7. Relevant trends in relation to employment and property values……. 154 
5.1.8. Municipal and provincial tax base in the Town of Kirkland Lake…. 155 
 
6 Description of the Existing Environment – Social Cultural Environment 156 
 
6.1 Characteristics, Character, and Demographic Profile of the Community 156 
6.1.1. Description of Environment Affected ……………………………… 157 
6.1.2. Characteristics, character, and demographic profile of the community 157 
High Temperature Thermal Treatment -iii- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
 
6.2 Archaeological Features…………………………………………….. 181 
6.2.1 Background…………………………………………………………. 181 
6.2.2. Land use history and present conditions……………………………. 181 
6.2.3. Basic environmental information pertaining to drainage, vegetation,  

soils and bedrock conditions……………………………………………. 182 
 
6.3 Traffic………………………………………………………………. 183 
6.3.1. Existing Traffic Conditions…………………………………………. 186 
6.3.2. Intersection levels of service………………………………………… 188 
6.3.3. Levels of service between intersections…………………………….. 189 
6.3.4. Morning and afternoon peak period intersection turning  

movement counts………………………………………………………… 190 
6.3.5. Intersection approach volumes……………………………………… 192 
6.3.6. Collision History…………………………………………………….. 192 
 
7 Description of Potential Effects – Natural Environment   197 
 
7.1 Air Quality…………………………………………………………….. 197 
7.1.1. Air Quality Concepts……………………………………………….. 199 
7.1.2. Air quality effects for normal operating conditions and upset conditions. 201 
7.1.3. Maximum ground level concentrations at points of impingement from  

expected air emissions……………………………………………… 232 
7.1.4. Maximum ground level concentrations at points of impingements from  

upset air emissions……………………………………………………. 239 
7.1.5. Nuisance effects from dust………………………………………….. 245 
7.1.6. Summary of Air Effects…………………………………………….. 248 
 
7.2 Water Quality ……………………………………………………… 251 
7.2.1. Surface Water Impacts – During Construction……………………… 251 
7.2.2. Mitigation of Surface Water Impacts – During Construction ……… 235 
7.2.3. Groundwater Impacts – During Construction ……………………… 258 
7.2.4. Mitigation of Groundwater Impacts – During Construction………… 258 
7.2.5. Surface Water Impacts During Operation - Determination of  

potential contaminant release points and estimation and magnitude  
of impact from each potential release point………………………… 259 

7.2.6. Operational Impacts – Groundwater, determination of potential  
contaminant release points and estimation and magnitude of impact  
from each potential release point…………………………………… 272 

7.2.7. Mitigation Measures and Net Effects ……………………………… 275 
7.2.8. Conclusion………………………………………………………….. 281 
 
 
High Temperature Thermal Treatment -iv- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
7.3 Biophysical…………………………………………………………… 282 
7.3.1. Sensitive/Unique Landforms and Geological Features……………… 283 
7.3.2. Forestry/Vegetation………………………………………………….. 284 
7.3.3. Fish………………………………………………………………….. 285 
7.3.4 Wildlife……………………………………………………………… 286 
 
7.4 Mining ……………………………………………………………… 290 
7.4.1. Impact of Ground Vibrations on Plant Facility - From Blasting…… 290 
7.4.2. Impacts to Groundwater…………………………………………….. 292 
7.4.3. Risk of Subsidence as a Result of Dewatering……………………… 293 
7.4.4. Effects of Ground Loading on the Site……………………………… 293 
7.4.5. Risk of Subsidence as a result of Crown Pillar Failure……………... 293 
7.4.6. Mitigation Measures and Net Effects ……………………………… 295 
7.4.7. Conclusion………………………………………………………….. 296 
 
7.5 Agriculture………………………………………………………….. 298 
7.5.1. Potential contaminant pathways and bio-magnification within food  

production processes and natural chains……………………………. 298 
7.5.2. Potential impact to the agricultural resource base and farmer livelihoods  

by actual or perceived contamination of food by emissions………… 303 
7.5.3. Disruption of traditional transportation routes for farm machinery and  

produce resulting from increased truck traffic volumes or events such  
as road closures due to spills………………………………………… 308 

7.5.4. Potential crop chemical uptake and livestock dosage………………. 309 
7.5.5. Effect of air emissions and contaminant distribution/long term  

accumulations and persistence……………………………………… 312 
7.5.6. Potential direct surface and groundwater contamination…………… 314 
7.5.7. Potential effects on local agricultural employment and employment  

income………………………………………………………………. 314 
7.5.8 Conclusion………………………………………………………….. 315 
 
7.6 Noise………………………………………………………………… 316 
7.6.1. Effects on ambient noise levels……………………………………….. 316 
7.6.2 Traffic Noise Impacts ……………………………………………… 318 
 
8 Description of Potential Effects – Economic Environment  323 
 
8.1 Economic…………………………………………………………… 323 
8.1.1. Effects on local employment and employment income……………… 323 
8.1.2. Effects on municipal and provincial tax base and property taxes…… 327 
8.1.3. Effects on land uses in the vicinity of the proposed site……………. 327 
8.1.4. Effects on property values in the vicinity of the proposed site……… 327 
 
High Temperature Thermal Treatment -v- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
8.1.5. Effects on existing businesses, residential and commercial recreational  

values……………………………………………………………….. 329 
8.1.6. Effect of employment and economic development opportunities created  

by the project ……………………………………………………… 331 
8.1.7. Mitigation Measures and Net Effects ……………………………… 334 
 
9 Description of Potential Effects – Social Cultural Environment  337 
 
9.1. General Social and Cultural Environment………………………….. 337 
9.1.1. Effects on Activities that occur on residential properties…………… 337 
9.1.2. Effects on activities that occur on social facilities properties including  

effects on sensitive populations…………………………………….. 338 
9.1.3. Effects on recreational activities including effects on sensitive  

populations and Effects on day to day community activities ……… 338 
9.1.4. Effects on business activities with a social focus including effects  

on sensitive populations and sensitive business activities…………… 339 
9.1.5. Effects on cultural-heritage features………………………………… 339 
9.1.6. Effects on social stability…………………………………………… 340 
9.1.7. Effects on community character……………………………………. 340 
 
9.2 Archaeological Features…………………………………………….. 341 
9.2.1. Effects on potential archaeological sites……………………………. 341 
 
9.3 Traffic and Transportation………………………………………….. 342 
9.3.1. Site Traffic………………………………………………………….. 346 
9.3.2. Site Traffic Distribution…………………………………………….. 347 
9.3.3. Future Traffic Conditions…………………………………………… 350 
9.3.4. Mitigation Measures and Net Effect………………………………… 354 
9.3.5 Conclusion………………………………………………………….. 355 
 
10 Human Health Risk Assessment      356 
 
10.1 Methodology…………………………………………………………. 357 
10.1.1. Problem Formulation……………………………………………….. 357 
10.1.2. Exposure Assessment ………………………………………………. 358 
10.1.3. Hazard Assessment…………………………………………………. 359 
10.1.4. Risk Characterization……………………………………………….. 359 
 
10.2 Problem Formulation……………………………………………….. 360 
10.2.1. Identification and Selection of Chemicals of Concern……………… 360 
10.2.2. Developing Appropriate Residential Exposure Scenarios…………… 361 
10.2.3. Receptor Selection………………………………………………….. 362 
10.2.4. Exposure Pathway Screening ……………………………………… 363 
High Temperature Thermal Treatment -vi- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
 
10.3. Exposure Assessment ……………………………………………… 366 
10.3.1. Dispersion of Emissions……………………………………………. 367 
 
10.4 Hazard Assessment…………………………………………………. 374 
 
10.5 Risk Characterization……………………………………………….. 374 
10.5.1. Acute and Chronic Health Risks to Residents from Combustion Gases 375 
10.5.2. Particulate Matter – Under Normal Operating Conditions…………. 377 
10.5.3. Potential Chronic Human Health Risks Associated with Exposure to  

Systemic Acting Chemicals………………………………………… 378 
10.5.4. Short Term Human Health Risks During Facility Upset Conditions  388 
 
10.6 Special Issues……………………………………………………….. 389 
10.6.1. Particulate Matter and Combustion Gases………………………….. 389 
10.6.2. Sulfur Oxides and Nitrogen Oxides………………………………… 389 
10.6.3. Agricultural Food Chain…………………………………………….. 390 
10.6.4. Local Fish Consumption……………………………………………. 390 
10.6.5. Pesticides……………………………………………………………. 391 
10.6.6. Sensitive Populations………………………………………………… 391 
 
10.7. First Nations Communities…………………………………………. 392 
10.7.1. Characterizing Local Air Dispersion Data………………………….. 392 
10.7.2. Predicting Wild Game Tissue Concentrations……………………… 392 
10.7.3. Derivation of Local First Nations Wild Game and Fish Consumption  

Rates…………………………………………………………………… 393 
10.7.4. Human Health Impacts of Local First Nation Communities………… 394 
 
10.8 Uncertainty Analysis………………………………………………… 395 
 
10.9 Conclusions…………………………………………………………. 396 
 
11 Ecological Risk Assessment       399 
 
11.1 Receptor Characterization…………………………………………….. 400 
11.1.1. Habitat Description…………………………………………………. 400 
11.1.2. Ecological Receptors……………………………………………….. 400 
11.1.3. Conceptual Model…………………………………………………… 409 
 
11.2 Exposure Assessment………………………………………………………. 
11.2.1. Identification of Chemicals of Potential Concern…………………… 411 
11.2.2. Exposure Scenarios and Pathways…………………………………… 413 
11.2.3. Wildlife Receptor Parameters ……………………………………… 416 
High Temperature Thermal Treatment -vii- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
 
11.3 Hazard Assessment…………………………………………………. 418 
11.3.1. Exposure Limits for Wildlife……………………………………….. 418 
 
11.4 Risk Characterization……………………………………………….. 420 
11.4.1. Terrestrial Plants and Soil Invertebrates……………………………. 420 
11.4.2. Terrestrial Wildlife………………………………………………….. 421 
11.4.3. Summary of Risks to Wildlife……………………………………… 422 
11.4.4. Aquatic Organisms………………………………………………….. 424 
11.4.5. Uncertainties………………………………………………………… 428 
 
11.5 Conclusions and Recommendations……………………………………. 429 
 
12 Record of Public Consultation      430 
 
12.1. Consultation Methods and Communication Tools…………………. 431 
12.1.1. Public Open Houses………………………………………………… 431 
12.1.2 Meetings…………………………………………………………….. 434 
12.1.3. Information Dissemination…………………………………………. 439 
12.1.4. Offices of Public record…………………………………………….. 439 
12.1.5. Key Stakeholders…………………………………………………… 440 
 
13 Advantages and Disadvantages      613 
 
13.1 Air……………………………………………………………………. 614 
13.2 Water………………………………………………………………… 614 
13.3 Human Health Risk………………………………………………….. 615 
13.4 Ecological Risk………………………………………………………. 615 
13.5 Traffic and Noise…………………………………………………… 616 
13.6 Economic…………………………………………………………… 617 
13.7 Biophysical Environment…………………………………………….. 618 
13.8 Social/Cultural………………………………………………………. 618 
13.9 Agriculture…………………………………………………………… 619 
13.10 Conclusion………………………………………………………….. 619 
 
14 Changes to the Environmental Assessment    421 
 
14.1 Administrative Changes…………………………………………….. 421 
14.2 New Undertaking……………………………………………………… 421 
14.3 Amendments………………………………………………………… 421 
 
 
 
High Temperature Thermal Treatment -viii- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
15 Summary of Commitments       623 
 
15.1 Air…………………………………………………………………….. 623 
15.2 Water………………………………………………………………… 626 
15.3 Biophysical…………………………………………………………. 628 
15.4 Mining ……………………………………………………………… 630 
15.5 Agriculture………………………………………………………….. 630 
15.6 Noise………………………………………………………………… 630 
15.7 Economic…………………………………………………………… 631 
15.8 Social/Cultural……………………………………………………… 631 
15.9 Archaeological……………………………………………………… 632 
15.10 Traffic………………………………………………………………. 632 
15.11 Human Health Risk/Ecological Risk………………………………… 633 
15.12 Operations…………………………………………………………… 633 
 
Appendix 1 Approved Terms of Reference 
Appendix 2 Record of Public Consultation 
Appendix 3 Air Quality Impact Assessment 
Appendix 4 Air Quality Monitoring Report 
Appendix 5 Surface and Groundwater Impact Assessment: Description Environment Affected 
Appendix 6 Surface and Groundwater Impact Assessment: Potential Impacts and Mitigation 

Measures 
Appendix 7 Biophysical Impact Assessment 
Appendix 8 Blanche River Fisheries Survey 
Appendix 9 Mining Impact Assessment 
Appendix 10 Agricultural Impact Assessment 
Appendix 11 Noise Impact Assessment & Traffic Noise Impact Assessment 
Appendix 12 Economic Impact Assessment 
Appendix 13 Socio-Cultural Impact Assessment 
Appendix 14 Archaeological Stage 1 & 2 Assessment 
Appendix 15 Traffic Impact Assessment 
Appendix 16 Spill Contingency Plan 
Appendix 17 Human Health Risk Assessment 
Appendix 18 Ecological Risk Assessment 

High Temperature Thermal Treatment -ix- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 

TABLES 
Table 4-1 Temperature Normals (oC)………………………………………… 58 
Table 4-2 Precipitation Normals (mm)……………………………………… 58 
Table 4-3 Comparison between Monitored Concentrations, Ontario Ambient 

Air Quality Criteria and Estimated Background Concentrations… 
 
63 

Table 4-4 Pesticide Ambient Levels Estimate for Kirkland Lake Area……… 65 
Table 4-5 Annual Emissions (kilograms) for Timiskaming District and Study 

Area Sources ……………………….……………………………… 
 
65 

Table 4-6 Transmissivities and Estimated Hydraulic Conductivities from Bail 
Tests…………………………………………………………….. 

 
79 

Table 4-7 Hydraulic Conductivity Estimations from Grain Size Analyses … 79 
Table 4-8 Contaminants of Concern and Maximum Concentrations in 

Feedstock …………………………………………………………. 
 
84 

Table 4-9 List of Groundwater Analytical Parameters …………………… 86 
Table 4-10 Preliminary Reasonable Use Allowable Limits for Metals, PCBs, 

PCP and Non Health Related Parameters ………………………… 
90 

Table 4-11 Preliminary Reasonable Use Allowable Limits for VOCs and 
PCBs ………………………………………………………………. 

 
91 

Table 4-12 Preliminary Reasonable Use Allowable Limits for PAHs and 
Dioxin/Furan ……………………………………………………… 

93 

Table 4-13 Kirkland Lake Cogeneration Plant Murdock Creek Water Sample 
Analyses Summary ……………………………………………… 

97 

Table 4-14 Comparison of Average Concentrations and PWQO for Upstream 
Murdock Creek …………………………………………………… 

98 

Table 4-15 Comparison of On Site and Murdock Creek Sample Results with 
PWQOs, CCME Guidelines and U.S. EPA National Water Quality 
Criteria …………………………………………………………… 

99 

Table 4-16 Comparison of Murdock Creek VOC and Dioxin/Furan Results 
with PWQOs ……………………………………………………… 

100 

Table 4-17 Water Chemistry Parameters for Murdock Creek ………………… 107 
Table 4-18 Wetland Habitat Feature Locations within the 1 km Study Radius  107 
Table 4-19 Synopsis of Fish Species Records for Murdock Creek …………… 109 
Table 4-20 EcoTec Benthic Macro Invertebrate Sampling Results …………… 111 
Table 4-21 Forest Resource Composition within the Subject Property Limits  114 
Table 4-22 Vegetation Communities Within a 1 km radius of the Bennett 

Facility 
 
115 

Table 4-23 Benthic Macro Invertebrate Sampling Results …………………… 124 
Table 4-24 Background and Benchmark Contaminant Concentrations ……… 133 
Table 4-25 Number of Farms in the Study Area, Northern Ontario and Ontario 

1976-1996 ……………………………………………………….. 
138 

Table 4-26 Land Area Classified by Use in the Study Area, 1996 (in Acres) … 140 

High Temperature Thermal Treatment -x- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
Table 4-27 Short Term Sound Level Measurements ………………………… 149 
Table 5-1 Population over 15 years by Labour Force Activity ……………… 153 
Table 5-2 Kirkland Lake Economic Sector Employment – 1996 …………… 154 
Table 6-1 Type of Residential Dwelling …………………………………….. 161 
Table 6-2 Community Attributes People Like Best …………………………. 163 
Table 6-3 Community Attributes People Like Least ………………………… 165 
Table 6-4 Level-of-Service Criteria for Unsignalized Intersections …………. 188 
Table 6-5 Existing Intersection Levels of Service …………………………… 188 
Table 6-6 Existing Levels of Service Between Intersections ………………… 189 
Table 6-7 Current Truck Volumes (Two-way Flow) ………………………… 191 
Table 6-8 Highway Vehicle Collision History: 1988 to 1998 ……………… 193 
Table 6-9 Historical Collision Rates and Vehicle Involvement: 1988 to 1998  194 
Table 7-1 Compendium of In-Stack Emission Standards …………………… 208 
Table 7-2 Sample of Recommended Initial Contaminant Limits for Selected 

Compounds ……………………………………………………… 
 
211 

Table 7-3 Fugitive Dust Maximum Emissions Rates ………………………… 213 
Table 7-4 Emergency Generator Stack Parameters ………………………… 214 
Table 7-5 Emergency Generator Emission Rates …………………………… 214 
Table 7-6 Emergency Vent Stack Parameters ……………………………… 217 
Table 7-7 Process and Ventilation Stack Parameters ………………………… 217 
Table 7-8 Maximum Annual Concentrations of Targeted Substances ………. 219 
Table 7-9 Maximum Annual Deposition of Targeted Substances …………… 221 
Table 7-10 Comparison of Annual AAQC with Background Levels and 

Estimated Maximum Annual Concentrations …………………….. 
 
230 

Table 7-11 Comparison of Annual AAQC and Estimated Maximum Annual 
Deposition Amounts ………………………………………………. 

 
230 

Table 7-12 Upset Condition Emission Rates …………………………………. 231 
Table 7-13 Maximum ½-hr Concentrations by Source ………………………... 234 
Table 7-14 Normal Operation Maximum 1/2hr Concentrations Compared with 

Point of Impingement Standards …………………………………... 
 
234 

Table 7-15 Upset Condition Maximum ½ hour Concentrations Compared with 
Point of Impingement Standards ………………………………….. 

240 

Table 7-16 Comparison of Annual AAQC with Background Levels and 
Estimated Maximum Annual Concentrations for Particulate Matter 

 
246 

Table 7-17 Potential Environmental Impacts Resulting from Construction 
Activities ………………………………………………………… 

254 

Table 7-18 Screening of Snowmelt Contaminants for Surface Water ………. 264 
Table 7-19 Gull Lake – Murdock Creek Concentrations Due to Snowmelt 

Runoff …………………………………………………………….  
 
268 

Table 7-20 Amikougami Creek Concentrations Due to Snowmelt Runoff ….. 269 
Table 7-21 Calculation of pH of Snowmelt Runoff due to HCl Deposition ….. 270 
Table 7-22 Calculation of Acid Neutralizing Capacity of Murdock Creek …… 270 
Table 7-23 Screening of Infiltration Contaminants for Groundwater …………. 273 
High Temperature Thermal Treatment -xi- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
Table 7-24 Summary of Results of Solute Transport Model ………………….. 275 
Table 7-25 Surface Water Parameters ………………………………………… 277 
Table 7-26 Monitoring Well Locations ………………………………………... 280 
Table 7-27 List of Groundwater Analytical Parameters ………………………. 280 
Table 2-28 Blasters, Handbook (Vibration & Air Blast) ……………………… 290 
Table 7-29 Maximum Permitted Particle Velocities at Various Distances from 

a Blast Site ………………………………………………………… 
291 

Table 7-30 Drill Log: AK-95-65 ………………………………………………. 294 
Table 7-31 Contaminant Concentrations Used in Transport Spill Modelling … 309 
Table 7-32 Total Parameter Concentrations in Silage and Forage, and Total 

Livestock Dosages 36 km SSE of Proposed Bennett Facility, 
Including Spill Event ……………………………………………… 

 
 
311 

Table 7-33 Average Hourly Traffic – dB Increase …………………………… 322 
Table 8-1 Construction Spending …………………………………………… 324 
Table 8-2 Construction Spending to Job Creation ………………………….. 325 
Table 8-3 Construction Employment and Income …………………………… 325 
Table 8-4 Facility Operation Employment ………………………………….. 325 
Table 8-5 Transportation Effects ……………………………………………. 326 
Table8-6 Economic Challenges Assessment ………………………………. 326 
Table 9-1 Heavy Vehicle Site Traffic Generation …………………………… 346 
Table 9-2 Employee Site Traffic Generation …………………………………  347 
Table 9-3 Site Traffic Distribution …………………………………………..  349 
Table 9-4 Truck Traffic Growth ……………………………………………… 351 
Table 9-5 Level-of-Service Criteria for Unsignalized Intersections ………… 352 
Table 9-6 2005 Total Intersection Levels of Service ………………………… 352 
Table 9-7 2005 Total Highway Levels of Service …………………………… 353 
Table 10-1 Chemicals of Concern Selected for Assessment ………………….. 360 
Table 10-2 Predicted Annual Average Ground-Level Air Concentrations for 

COPCs – “Bennett alone” scenario ……………………………….. 
 
368 

Table 10-3 Predicted Annual Average Ground-Level Air Concentrations for 
COPCs – ‘All Sources’ Scenario ………………………………… 

 
371 

Table 10-4 Acute CR Values for Combustion Gases for ‘Bennett alone’ 
Scenario and ‘All Sources’ Scenario ……………………………… 

375 

Table 10-5 Chronic CR Values for Combustion Gases ……………………… 376 
Table 10-6 Predicted TSP, PM10, and PM2.5 Concentrations for ‘Bennett 

alone’ and ‘All Sources’ Scenario (ug/m3) ……………………… 
378 

Table 10-7 What are the Odds? ……………………………………………… 379 
Table 10-8 Annual Fatality Rates for Persons at Risk 379 
Table 10-9 Relative Risk Contributions ……………………………………… 383 
Table 10-10 Exposure Pathway Analysis for Residential and Background 

Scenario …………………………………………………………… 
 
387 

Table 10-11 Acute CR Values for an Upset Condition at the Maximum Point of 
Impingement …………………………………………………… 

 
387 

High Temperature Thermal Treatment -xii- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
Table 10-12 Estimated Tissue Concentration at the Farm Location ……………. 393 
Table 11-1 Potential Wildlife Species in the Vicinity of the Bennett Facility … 401 
Table 11-2 Receptors Selected for Full Evaluation in the ERA ……………… 404 
Table 11-3 Fish Species Observed in Murdock Creek 409 
Table 11-4 Chemicals Potentially Released from Thermal Destruction 

Facilities …………………………………………………………… 
 
411 

Table 11-5 Final List of COPCs for Terrestrial Receptors ……………………. 413 
Table 11-6 Regression Equation1 or Uptake Factor to Determine COPC 

Concentrations in Various Ecological Compartments ……………. 
 
413 

Table 11-7 Avian Wildlife Receptor Parameters ……………………………… 417 
Table 11-8 Mammalian Wildlife Receptor Parameters ……………………….. 417 
Table 11-9 Exposure Limits (mg/kg/d) for Wildlife ………………………… 419 
Table 11-10 Comparison of Predicted Incremental Sulphur Dioxide 

Concentrations in Air at the MPOI with Acceptable Levels for 
Terrestrial Plants …………………………………………………  

 
 
420 

Table 11-11 Comparison of Predicted Chemical Concentrations in Soil at the 
MPOI with Acceptable Levels for Soil Invertebrates …………… 

 
421 

Table 11-12 Assumed Background Chemical Concentrations in Soil, Water and 
Sediment …………………………………………………………... 

 
422 

Table 11-13 Summary of Exposure Ratios for Bennett Alone, Bennett 
Combined with other Sources, and Background ………………… 

 
423 

Table 11-14 Comparison of Incremental COPC Concentrations in Surface 
Water to Provincial Water Quality Objectives …………………… 

 
426 

Table 11-15 Comparison of Incremental COPC Concentrations in Sediment to 
Sediment Quality Guidelines …………………………………… 

428 

List of Figures 
 
Figure 2-1 Artist Concept View of Proposed Facility………………………………….20 
Figure 2-2 Local Area Map……………………………………………………………. 21  
Figure 2-3 Layout Plan of Proposed Treatment Facility, Full Site……………….…… 23 
Figure 2-4 Materials Receiving and Handling Schematic……………………………... 26  
Figure 2-5 Thermal Treatment Process………………………………………………... 31 
Figure 2-6 Primary Combustion Chamber and Hot Cyclone Schematic………………. 33 
Figure 2-7 Secondary Combustion Chamber Schematic………………………………. 35 
Figure 2-8 Gas Conditioning Chamber Schematic…………………………………….. 37 
Figure 2-9 Fabric Filter Schematic…………………………………………………….. 38 
Figure 2-10 Saturation Quench and Wet Scrubber Schematic………………………….. 39 
Figure 2-11 Heat Exchangers, ID Fans and Stack Schematic…………………………... 40 
Figure 2-12 Treated Material Cooling, Moisturizing and Storage Schematic…………... 43 
Figure 4-1 Frequency of Wind Direction and Speed at Timmins Airport……………... 60 
Figure 4-2 Air Quality Monitoring Locations…………………………………………. 62 

High Temperature Thermal Treatment -xiii- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
Figure 4-3.  Estimated Existing Maximum ½-hr Dioxins & Furans Concentrations…… 68 
Figure 4-4.  Existing Maximum 24-hr Dioxin and Furan  (TEQ) Concentrations……… 69 
Figure 4-5   Map Showing Surface Water locations, Springs, Bedrock  

Outcrop, Boreholes………………………………………………………… 72 
Figure 4-6  Map of site showing location and extent of July 2001 elevation 

Survey……………………………………………………………………… 73 
Figure 4-7 Site Bedrock Topography………………………………………………….. 76 
Figure 4-8 Groundwater Equipotential map…………………………………………… 78 
Figure 4-9 Map of site showing groundwater sampling locations…………………….. 83 
Figure 4-10 Wetlands, Watercourses and Sampling Locations for  

Fisheries and Benthic Surveys……………………………………………... 105 
Figure 4-11 Forestry Resources within the Bennett Environmental Inc.  

Property Limits…………………………………………………………….. 113  
Figure 4-12 Blanche River Fisheries Inventory and Assessment Study Area…………... 122 
Figure 4-13 Leq Data for #157 Main Street ………………………………………………148 
Figure 4-14 Leq Data for #845 Government Road……………………………………….148 
Figure 6-1 Site Vicinity Study Area Map ………………………………………………158 
Figure 6-2a Household Size…………………………………………………………….. 159 
Figure 6-2b Household size study area and Kirkland Lake compared………………….. 159 
Figure 6-3a Age in Site Vicinity Study Area…………………………………………… 160 
Figure 6-3b Age Groups in Site Vicinity Study Area, Kirkland Lake  

and Ontario Compared……………………………………………………... 161 
Figure 6-4 Community Satisfaction…………………………………………………….163 
Figure 6-5 Attributes People Like Best About the Community……………………….. 164 
Figure 6-6 Attributes People Like Least About the Community………………………. 166 
Figure 6-7 Town of Village Most Closely Identified………………………………….. 167 
Figure 6-8 Length of Time Resident in the Community………………………………. 171 
Figure 6-9 Length of Time Resident in Current Dwelling…………………………….. 172 
Figure 6-10 Feelings About the Neighbourhood………………………………………... 173 
Figure 6-11 Involvement in Community or Church Groups……………………………. 173 
Figure 6-12 Community Study Area Map………………………………………………. 176 
Figure 6-13 Study Area…………………………………………………………………. 184 
Figure 6-14 Site Location……………………………………………………………….. 185 
Figure 6-15 Existing Road Network Configuration…………………………………….. 187 
Figure 7-1 Locations of Sensitive Receptors…………………………………………... 198 
Figure 7-2 North-South Transect of Annual Dioxin and Furan  

Concentrations (fg/m3 TEQ) Bennett plus Existing Background………….. 200 
Figure 7-3 Simplified Schematic of Plant Processes…………………………………... 203 
Figure 7-4 Emissions Source Locations……………………………………………….. 204 
Figure 7-5 Comparison of Bennett Maximum Annual Concentration  

to Existing Background……………………………………………………..223 
Figure 7-6 Local Annual Dioxin and Furan Concentration Isopleths  

(fg/m3 TEQ)………………………………………………………………... 224 
High Temperature Thermal Treatment -xiv- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 
Figure 7-7 Local Annual Dioxin and Furan Deposition Contours  

(ng/m2 TEQ)………………………………………………………………... 225 
Figure 7-8 Annual Dioxin and Furan Concentrations Isopleths  

(fg/m3 TEQ) Up to 50 Kilometres Downwind……………………………... 226 
Figure 7-9 Annual Dioxin and Furan Deposition Contours (ng/m2 TEQ)  

Up to 50 Kilometres Downwind…………………………………………… 227 
Figure 7-10 Dioxins and Furans Annual Average Concentration at Two  

Locations compared with Existing Background Concentration……………. 229 
Figure 7-11 Location of Source Maximum Concentrations…………………………….. 233 
Figure 7-12 Comparison of Maximum Dioxin and Furan Concentrations 

to Ontario Standard………………………………………………………… 237 
Figure 7-13 Isopleths of Maximum ½-hr Dioxins and Furans Concentrations  

(fg/m3 TEQ) for the Proposed Facility Only……………………………….. 238 
Figure 7-14 Frequency of Occurrence of ½-Hr Dioxin and Furan  

Concentrations at the Daycare……………………………………………... 239 
Figure 7-15a Maximum ½-Hr HCl Concentrations during Upset Conditions…………… 244 
Figure 7-15b Frequency of Occurrence of ½-Hour HCl Concentrations  

at the Daycare……………………………………………………………… 245 
Figure 7-15c ½ Hour TSP Isopleth – Bennett Only Under Normal Conditions…………. 247 
Figure 7-16 Aerial Deposition Study Area……………………………………………… 262 
Figure 7-17 Map of site showing locations of proposed monitoring wells……………... 279 
Figure 7-18 Bioaccumulation Isopleths…………………………………………………. 313 
Figure 7-19 Road Network ………………………………………………………………320 
Figure 8-1 Project Capital Costs ($20,500,000)……………………………………….. 324 
Figure 9-1 Study Area…………………………………………………………………. 344 
Figure 9-2 Road Network Configuration………………………………………………. 345 
Figure 10-1 Exposure Pathways………………………………………………………… 366 
Figure 11-1 Conceptual Model………………………………………………………….. 410 
 

High Temperature Thermal Treatment -xv- June 2002  
Individual Environmental Assessment 



 Bennett Environmental Inc. 
 

Glossary 
 
The following terminology and abbreviations may be found throughout the report: 
 
COPC Chemical of Potential Concern 
EA Environmental Assessment 
ToR Terms of Reference 
MOE Ontario Ministry of the Environment 
MNR Ministry of Natural Resources 
MNDM Ministry of Northern Development and Mines 
Bennett Bennett Environmental Inc. 
CofA Certificate of Approval 
GRT Government Review Team 
CAC Citizen’s Advisory Committee 
ASL Above Sea Level 
Sound power level Sound power levels are the constant noise a 

source will emit, and does not take into 
account what the sound will be like in a 
specific environment.  Using the sound power 
level allows us to determine what the source 
will sound like in different environments, 
because sound at one residence may be 
different than the sound at another residence in 
a different location. 
 
An example is an 80-dBA fan.  In a building 
with carpet and wallpaper and drop ceiling, it 
may sound quieter than in a building with only 
concrete walls. 

Ha Hectare 
Acute Short-term 
Chronic Long-term 
CCME Canadian Council of Ministers of the 

Environment 
CEM Continuous Emissions Monitor 
CO Carbon Monoxide 
CO2 Carbon Dioxide 
NOx Nitrogen Oxides 
SOx Sulphur oxides 
HCl Hydrogen chloride 
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HBr Hydrogen bromide 
PCP Pentachlorophenol 
PCB Polychlorinated biphenyls 
PCDD Polychlorinated dibenzodioxins 
PCDF Polychlorinated dibenzofurans 
TCE Trichloroethylene 
Octave band sound level A sound can be split into 8 octaves, varying 

from low to high frequency (the low notes to 
the high notes).  Since different frequencies are 
affected differently by walls, etc. this data can 
assist in design of noise control measures. 

A-Weighting The human ear does not hear low frequency 
sounds (the low notes) as well as it does higher 
frequencies.  The A-weighting allows a sound 
level meter to approximate the way a human 
ear responds to various frequencies.  It is 
widely used in assessing community noise. 

 
 

High Temperature Thermal Treatment -xvii- June 2002  
Individual Environmental Assessment 


