
Hay River Harbour
Guideline Notes for Soil Quality Results

Note 5.23 for Carcinogenic PAHs (as B(a)P TPE):
Guideline for B(A)P Total Potency Equivalent is 0.6 mg/kg based on an incremental lifetime cancer risk (ILCR) of 1 in 1,000,000 (10-6). 
Guideline for B(A)P Total Potency Equivalent is 5.3 mg/kg based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5). 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. Assess the hazard to environmental health 
from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually to the appropriate environmental Soil 
Quality Guideline which were developed based on non-carcinogenic effects. 
For soil contaminated with coal tar or creosote mixtures, the calculated Benzo[a]pyrene Total Potency Equivalents (B[a]P TPE) 
concentration for soil samples should be multiplied by a safety factor of 3 prior to comparison with the guideline to account for 
carcinogenic potential of alkylated and other PAHs present for which a Potency Equivalence Factor (PEF) does not currently exist, but 
which are likely to contribute to mixture carcinogenic potential. / The most stringent guideline was used in this report. 
Note 5.24 for Phenanthrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Phenanthrene is 0.046 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 5.25 for Pyrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Pyrene is 100 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 5.26 for Zinc: 
Reference: Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health; Factsheet for Zinc, 2018. 
Data are sufficient and adequate to calculate guidelines for human health and environmental health. Therefore, the soil quality guideline is 
the lower of the two and supersedes the 1999 soil quality guideline and the 1991 interim remediation criteria for soil. 
6. Notes for CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for Petroleum Hydrocarbons in Soil - for Residential/ 
parkland Land Use and Coarse-grained Soil. (CCME SO RL/PL CS) 
General Notes: 
There are different guidelines based on site-specific factors for some analytes.  The most stringent guidelines were used. 

Note 6.1 for Benzene: 
The guideline for benzene is 0.030 mg/kg for the following: 

-5).  
al cancer risk of 1 in 100,000 (10-5). 

The guideline for benzene is 0.0095 mg/kg for the following: 
-6). 

The guideline for benzene is 0.011 mg/kg for the following: 
-6). / The most stringent 

guideline was used in this report. 
Note 6.2 for Ethylbenzene: 
The guideline for ethylbenzene is 0.082 mg/kg for the following: 

 
 

Note 6.3 for F1 (CCME): (C6-C10) (less BTEX): 
Standard assumes contamination near residence, and is for coarse, surface soil. The standard for F1 excludes benzene, toluene, 
ethylbenzene and xylenes. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
Note 6.4 for F2 (C10-C16): 
This Tier 1 Level is for coarse, surface soil. 
"Coarse" means coarse-textured soil having a median grain size of >75 μm as defined by the American Society for Testing and Materials. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
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Note 6.5 for F3 (C16-C34):
This Tier 1 Level is for coarse, surface soil. 
"Coarse" means coarse-textured soil having a median grain size of >75 μm as defined by the American Society for Testing and Materials. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
Note 6.6 for F4 (CCME): (>C34-C50): 
This Tier 1 Level is for coarse, surface soil. 
"Coarse" means coarse-textured soil having a median grain size of >75 μm as defined by the American Society for Testing and Materials. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
Note 6.7 for Toluene: 
The guideline for toluene is 0.37 mg/kg for the following: 

 
 

Note 6.8 for Xylene: 
The guideline for xylenes is 11 mg/kg for the following: 

texture 
 

Note 6.9 for Acenaphthene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Acenaphthene is 0.28 mg/kg based on non-carcinogenic effects (from Table 2 of CCME 
PAHs Factsheet 2010). 
Note 6.10 for Acenaphthylene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Acenaphthylene is 320 mg/kg based on non-carcinogenic effects (from Table 2 of CCME 
PAHs Factsheet 2010). 
Note 6.11 for Anthracene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Anthracene is 2.5 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 6.12 for Benz[a]anthracene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Benzo[a]anthracene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 6.13 for Benzo[a]pyrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Benzo[a]pyrene is 20 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 

  



Hay River Harbour
Guideline Notes for Soil Quality Results

Note 6.14 for Benzo[g,h,i]perylene:
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
An environmental Soil Quality Guideline for Benzo[g,h,i]perylene based on non-carcinogenic effects is not available in Table 1 and 2 of 
CCME PAHs Factsheet 2010. 
Note 6.15 for Benzo[k]fluoranthene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Benzo[k]fluoranthene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 6.16 for Chrysene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
An environmental Soil Quality Guideline for Chrysene based on non-carcinogenic effects is 6.2 mg/kg based on Table  2 of CCME PAHs 
Factsheet 2010. 
Note 6.17 for Dibenz[a,h]anthracene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Dibenz[a,h]anthracene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 6.18 for Fluoranthene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Fluoranthene is 50 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 6.19 for Fluorene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Fluorene is 0.25 mg/kg based on non-carcinogenic effects (from Table 2 of CCME PAHs 
Factsheet 2010). 
Note 6.20 for IACR (CCME): 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
Note 6.21 for Indeno[1,2,3-cd]pyrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Indeno[1,2,3-cd]pyrene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of 
CCME PAHs Factsheet 2010). 
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Note 6.22 for Naphthalene:
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Naphthalene is 0.013 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 6.23 for Carcinogenic PAHs (as B(a)P TPE): 
Guideline for B(A)P Total Potency Equivalent is 0.6 mg/kg based on an incremental lifetime cancer risk (ILCR) of 1 in 1,000,000 (10-6). 
Guideline for B(A)P Total Potency Equivalent is 5.3 mg/kg based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5). 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. Assess the hazard to environmental health 
from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually to the appropriate environmental Soil 
Quality Guideline which were developed based on non-carcinogenic effects. 
For soil contaminated with coal tar or creosote mixtures, the calculated Benzo[a]pyrene Total Potency Equivalents (B[a]P TPE) 
concentration for soil samples should be multiplied by a safety factor of 3 prior to comparison with the guideline to account for 
carcinogenic potential of alkylated and other PAHs present for which a Potency Equivalence Factor (PEF) does not currently exist, but 
which are likely to contribute to mixture carcinogenic potential. / The most stringent guideline was used in this report. 
Note 6.24 for Phenanthrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Phenanthrene is 0.046 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 6.25 for Pyrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Pyrene is 10 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 6.26 for Zinc: 
Reference: Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health; Factsheet for Zinc, 2018. 
Data are sufficient and adequate to calculate guidelines for human health and environmental health. Therefore, the soil quality guideline is 
the lower of the two and supersedes the 1999 soil quality guideline and the 1991 interim remediation criteria for soil. 
7. Notes for CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for Petroleum Hydrocarbons in Soil - for Residential/ 
parkland Land Use and Fine-grained Soil. (CCME SO RL/PL FS) 
General Notes: 
There are different guidelines based on site-specific factors for some analytes.  The most stringent guidelines were used. 
Note 7.1 for Benzene: 
The guideline for benzene is 0.0068 mg/kg for the following: 

-5). 
 cancer risk of 1 in 100,000 (10-5). 

-6). 
 in 1,000,000 (10-6). 

Note 7.2 for Ethylbenzene: 
The guideline for ethylbenzene is 0.018 mg/kg for the following: 

 
 

Note 7.3 for F1 (CCME): (C6-C10) (less BTEX): 
This Tier 1 Level is for fine, surface soil that includes protection of potable groundwater. The standard for F1 excludes benzene, toluene, 
ethylbenzene and xylenes. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. / The most stringent guideline was used in this report. 
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Note 7.4 for F2 (C10-C16):
This Tier 1 Level is for fine, surface soil. 
"Fine" means fine-textured soil having a median grain size of <75 μm as defined by the American Society for Testing and Materials. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
Note 7.5 for F3 (C16-C34): 
This Tier 1 Level is for fine, surface soil. 
"Fine" means fine-textured soil having a median grain size of <75 μm as defined by the American Society for Testing and Materials. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
Note 7.6 for F4 (CCME): (>C34-C50): 
This Tier 1 Level is for fine, surface soil. 
"Fine" means fine-textured soil having a median grain size of <75 μm as defined by the American Society for Testing and Materials. 
Reference: Canadian Council of Ministers of the Environment, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2008. 
Table 1 - Summary of Tier 1 Levels for surface soil. 
Note 7.7 for Toluene: 
The guideline for toluene is 0.08 mg/kg for the following: 

 
 

Note 7.8 for Xylene: 
The guideline for xylenes is 2.4 mg/kg for the following: 

 
 

Note 7.9 for Acenaphthene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Acenaphthene is 0.28 mg/kg based on non-carcinogenic effects (from Table 2 of CCME 
PAHs Factsheet 2010). 
Note 7.10 for Acenaphthylene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Acenaphthylene is 320 mg/kg based on non-carcinogenic effects (from Table 2 of CCME 
PAHs Factsheet 2010). 
Note 7.11 for Anthracene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Anthracene is 2.5 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 7.12 for Benz[a]anthracene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Benzo[a]anthracene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
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Note 7.13 for Benzo[a]pyrene:
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Benzo[a]pyrene is 20 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 7.14 for Benzo[g,h,i]perylene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
An environmental Soil Quality Guideline for Benzo[g,h,i]perylene based on non-carcinogenic effects is not available in Table 1 and 2 of 
CCME PAHs Factsheet 2010. 
Note 7.15 for Benzo[k]fluoranthene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Benzo[k]fluoranthene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 7.16 for Chrysene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
An environmental Soil Quality Guideline for Chrysene based on non-carcinogenic effects is 6.2 mg/kg based on Table  2 of CCME PAHs 
Factsheet 2010. 
Note 7.17 for Dibenz[a,h]anthracene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Dibenz[a,h]anthracene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 7.18 for Fluoranthene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Fluoranthene is 50 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 7.19 for Fluorene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Fluorene is 0.25 mg/kg based on non-carcinogenic effects (from Table 2 of CCME PAHs 
Factsheet 2010). 
Note 7.20 for IACR (CCME): 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
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Note 7.21 for Indeno[1,2,3-cd]pyrene:
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Indeno[1,2,3-cd]pyrene is 1 mg/kg based on non-carcinogenic effects (from Table 1 of 
CCME PAHs Factsheet 2010). 
Note 7.22 for Naphthalene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Naphthalene is 0.013 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 7.23 for Carcinogenic PAHs (as B(a)P TPE): 
Guideline for B(A)P Total Potency Equivalent is 0.6 mg/kg based on an incremental lifetime cancer risk (ILCR) of 1 in 1,000,000 (10-6). 
Guideline for B(A)P Total Potency Equivalent is 5.3 mg/kg based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5). 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. Assess the hazard to environmental health 
from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually to the appropriate environmental Soil 
Quality Guideline which were developed based on non-carcinogenic effects. 
For soil contaminated with coal tar or creosote mixtures, the calculated Benzo[a]pyrene Total Potency Equivalents (B[a]P TPE) 
concentration for soil samples should be multiplied by a safety factor of 3 prior to comparison with the guideline to account for 
carcinogenic potential of alkylated and other PAHs present for which a Potency Equivalence Factor (PEF) does not currently exist, but 
which are likely to contribute to mixture carcinogenic potential. / The most stringent guideline was used in this report. 
Note 7.24 for Phenanthrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Phenanthrene is 0.046 mg/kg based on non-carcinogenic effects (from Table 1 of CCME 
PAHs Factsheet 2010). 
Note 7.25 for Pyrene: 
Assess the hazard to human health from carcinogenic effects of PAHs by doing steps 1 and 2. Step 1 is: Calculate a Benzo[a]pyrene Total 
Potency Equivalents (B[a]P TPE) to ensure that humans are protected from direct contact with contaminated soil. Step 2 is: Calculate the 
Index of Additive Cancer Risk (IACR) to ensure that potable water resources are protected. 
Assess the hazard to environmental health from non-carcinogenic effects of PAHs by doing step 3. Step 3 is: Compare PAHs individually 
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects. 
The environmental Soil Quality Guideline for Pyrene is 10 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs 
Factsheet 2010). 
Note 7.26 for Zinc: 
Reference: Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health; Factsheet for Zinc, 2018. 
Data are sufficient and adequate to calculate guidelines for human health and environmental health. Therefore, the soil quality guideline is 
the lower of the two and supersedes the 1999 soil quality guideline and the 1991 interim remediation criteria for soil. 
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Appendix D.5 
Mackenzie Valley Land and Water 
Board Type B Water License (TO COME) 
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Appendix D.6 
DFO Letter of Advice (TO COME) 
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Appendix D.7 
Area A Soil Analyses  


























































