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APPENDIX C - REPORTABLE SPILL QUANTITIES

Substance Reportable Quantity

Explosives Any amount
Compressed gas (toxic/corrosive)

Infectious substances

Sewage and wastewater (unless otherwise authorized)

Radioactive materials

Unknown substances

Compressed gas (flammable) Any amount of gas from containers
Compressed gas (non-corrosive, non-flammable) with a capacity grater than 100 L
Flammable liquid 2100 L

Flammable solid >25 kg

Substances liable to spontaneous combustion
Water-reactant substances

Oxidizing substances 250 L or 50 kg

Organic peroxides 21 Lor1kg
Environmentally hazardous substances intended for disposal

Toxic substances >5Lor5kg

Corrosive substances 25Lor5kg
Miscellaneous products, substances, or organisms

Polychlorinated biphenyl mixtures of 5 ppm or more 20.5Lor 0.5 kg

Other contaminants, such as crude oil, drilling fluid, produced >100 L or 100 kg
water, waste or spent chemicals, used or waste oil, vehicle
fluids, wastewater

Sour natural gas (i.e., contains hydrogen sulphide) Uncontrolled release or sustained
Sweet natural gas flow of 10 minutes or more
Flammable liquid >20 L

Vehicle fluid When released on a frozen

waterbody that is being used as a
working surface

Reported releases or potential releases of any size that: Any amount

/g
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Substance Reportable Quantity

e are near or in an open waterbody;

e are near or in a designated sensitive environment or
habitat;

e pose an imminent threat to human health or safety; or

e pose an imminent threat to a listed species at risk or its
critical habitat.

Table information from :Report a spill | Environment and Natural Resources (gov.nt.ca)

C-2
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APPENDIX D - NT-NU SPILL REPORT FORM

D-1



NT-NU SPILL REPORT

OIL, GASOLINE, CHEMICALS AND
OTHER HAZARDOUS MATERIALS

NT-NU 24-HOUR SPILL REPORT LINE
Tel: (867) 920-8130 ¢ Email: spills@gov.nt.ca

e

Northwest -0q.
Territories Nunavut

Lﬂé Canada

ialuit Land A

&= CIes

;Zé‘ N
L)

REPORT LINE USE ONLY

A Report Date: | | Report Time: |:| Original Spill Report Report Number:

O Dat O Ti OR

ccurrence Date: ccurrence Time:
B | | ] Update #_______to the Original Spill Report
C Land Use Permit Number (if applicable): Water Licence Number (if applicable):
D Geographic Place Name or Distance and Direction from the Named Location: Region:
D NT |:| Nunavut |:| Adjacent Jurisdiction or Ocean
E Latitude: Longitude:
Degrees Minutes Seconds Degrees Minutes Seconds

F Responsible Party or Vessel Name: Responsible Party Address or Office Location:
G Any Contractor Involved: Contractor Address or Office Location:
H Product Spilled: L] Potential Spill Quantity in Litres, Kilograms or Cubic Metres: U.N. Number:

Spill Source: Spill Cause: Area of Contamination in Square Metres:
I

Factors Affecting Spill or Recovery: Describe Any Assistance Required: Hazards to Persons, Property or Environment:
J

Additional Information, Comments, Actions Proposed or Taken to Contain, Recover or Dispose of Spilled Product and Contaminated Materials:
K
L Reported to Spill Line by: Position: Employer: Location Calling From: Telephone:
M Any Alternate Contact: Position: Employer: Alternate Contact Location: Alternate Telephone:
REPORT LINE USE ONLY

Received at Spill Line by: Position: Employer: Location Called: Report Line Number:
N

Lead Agency: L1Ec [dccamemss Llenwt den [ia

[Iaanoc I nes [ other:

Significance:

D Minor

D Major D Unknown

File Status: [ Open
[ Closed

Agency:

Contact Name:

Contact Time:

Remarks:

Lead Agency:

First Support Agency:

Second Support Agency:

Third Support Agency:
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CONFIDENTIALITY AND © COPYRIGHT FOR THIS REPORT

This document is for the sole use of the addressee and Associated Environmental Consultants Inc. The document contains proprietary and confidential
information that shall not be reproduced in any manner or disclosed to or discussed with any other parties without the express written permission of
Associated Environmental Consultants Inc. Information in this document is to be considered the intellectual property of Associated Environmental
Consultants Inc. in accordance with Canadian copyright law.

This report was prepared by Associated Environmental Consultants Inc. for the account of Government of Northwest Territories Department of
Infrastructure. The material in it reflects Associated Environmental Consultants Inc.’s best judgement, in the light of the information available to it, at the time
of preparation. Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Associated Environmental Consultants Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions based on this report.
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1 INTRODUCTION

The Government of Northwest Territories (GNWT) - Department of Infrastructure (INF) retained Associated
Environmental Consultants Inc. (Associated) to prepare a waste management plan related to dredging works taking
place in the Hay River, near its outlet into Great Slave Lake (Dredge Area A, Figure 1-1), and within the three fingers of
the East Channel of the river (Dredge Area B, Figure 1-1). The dredging is proposed to begin July 16, 2023 and
continue until September 14, 2023. The waste management plan follows the Mackenzie Valley Land and Water
Board’'s (MVLWB) Standard Outline for Management Plans (2021), their Guidelines for Developing a Waste
Management Plan (2011), and their draft Waste Management Policy (2022).

11 Corporate Contact Information

The GNWT-INF is the primary contact for this project and will be working closely with GNWT - Marine
Transportation Services (MTS).

Applicant’s Name: | Mark Cronk

Position: Director of Design and Technical Services

Company Name: Government of Northwest Territories - Department of Infrastructure
4th floor, Tatsaotine Building

Mailing Address: PO Box 1320

5015 - 49th Street

Community: Yellowknife Telephone: 867-767-9048 ext. 32060
Prov/Terr: NT Email: Mark Cronk@gov.nt.ca
Postal Code: X1A 2L9 Other:

1.2 Project Description

In 2022, the Hay River experienced unusually high-water levels, resulting in increased sediment being deposited in the
Hay River Harbour and Great Slave Lake at the river outfall. The sediment, which has not been regularly maintained
since 1997, has begun to fill the Dredge Areas. This has caused an emergency scenario, since the shallow water in the
navigation channel poses a risk to boats (i.e., sea barge, Coast Guard, fishing, and recreational vessels) getting stuck in
the sediment deposit and not being able to enter or exit the Hay River Harbour. Removing sediment so that boats can
travel along the navigation channel. If boats cannot enter or exit the harbour, the supply for essential goods, and fuel
for power and heat could be interrupted for up to 12 communities who rely on the sea barge system.

The GNWT-INF has proposed dredging the navigation channel to mechanically excavate a 30 m wide and 2.4 m deep
navigation channel for emergency use, to be completed by local contractors in coordination with GNWT-MTS. The
excavated sediment from the navigation channel would be loaded onto a barge, allowed to passively dewater, and
when the barge is at capacity, the sediment would be offloaded to haul trucks located on shore. The haul trucks would
transfer the sediment to GNWT-INF property on Vale Island, using a sealed truck bed to mitigate further dewatering
on roads. The sediment would be temporarily stored on Vale Island, contained with 1 m berms, for ongoing passive
dewatering. Once moved from the barge to land, the sediment® will be considered soil (CCME 1999) and may be made
available for public use, if appropriate, or would be transferred to a final management area.

1 Sediment is unconsolidated material deposited on the bed of a waterbody or in a low spot or depression on land where the water velocity is
insufficient to move the material (CCME 1999).

e
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This emergency dredging program will include removal and temporary storage of the following estimated volumes of
sediment:

° Dredge Area A: the shipping lanes approaching the outfall to Great Slave Lake to a width of 30 m, dredging
16,000 m?; and

° Dredge Area B: the three fingers in the East Channel, dredging 68,000 m®.

1.3 Regulatory Framework

GNWT-INF is committed to the environment and will be following the required environmental processes to mitigate
potential environmental impacts from this project. As part of the regulatory processes, environmental planning and
mitigation will form part of the regulatory applications. Anticipated regulatory permits or authorizations, parameters,
and regulatory criteria are detailed in the Hay River Harbour Restoration - Monitoring Plan (Associated 2023a).
Samples collected in the preliminary assessment and during monitoring efforts will be compared to the following
guidelines:

° Water quality samples will be compared to the Canadian Council of Ministers of the Environment (CCME)
Canadian Water Quality Guidelines for the Protection of Aquatic Life.

° Sediment samples taken from the river or barge will be compared to the CCME Canadian Sediment Quality
Guidelines for the Protection of Freshwater Aquatic Life (FAL).

° Soil samples taken once material is deposited on land will be compared to the CCME Canadian Soil Quality
Guidelines for the Protection of Environmental and Human Health (PEHH) and the soil quality standards in the
GNWT Environmental Guideline for Contaminated Site Remediation.
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2 TYPES OF WASTE

The two types of waste being considered are 1) waste generated through construction and 2) sediment from Dredge
Areas A and B (Figure 1-1).

As a sediment, the dredged material meets the definition of waste in the draft Waste Management Policy (MVLWB
2022)2. Once the sediment is removed from the river and placed on land, it will be considered soil®. Preliminary in situ
sampling and analysis have been completed to determine whether there are potential contaminants of concern
relative to applicable CCME FAL for sediment and SSME soil guidelines for parkland/residential and
industrial/commercial land uses, and PEHH. The results from samples collected on January 19, 2023 are shown in
Appendix A. These samples were collected from sediment located in Dredge Area A.

A limited Phase | and Phase Il environmental site assessment of GNWT-MTS sites was also conducted by others in
2017 (data included in Appendix A). Although Dredge Area B sediment had arsenic and cadmium concentrations that
exceeded CCME FAL guidelines, the samples met criteria for CCME soil guidelines for parkland/residential and
industrial/commercial land uses (12 mg/kg).

Background metal concentrations for the sediment are not known at this time.

The sediment is characterized as fine-grained sand and silt, and sandy loam in Dredge Areas A and B.

3 METHODS OF WASTE MANAGEMENT

Waste generated by construction will be the responsibility of the contractor awarded the dredging project; however,
waste will be disposed of appropriately at an approved waste management facility. The waste management plan will
be updated by the contractor (after project award) to provide a list of waste types and specific details about the
management methods related to the project.

The proposed approach to managing the sediment is to contain the material during dredging and storage, with the
objective of reducing the amount of sediment that enters the water after dredging and setting a minimum distance
between the temporary soil storage sites and the watercourses (i.e., source reduction). This will be managed through
project sequencing and the erosion and sediment control measures outlined in the Hay River Harbour Restoration -
Sediment and Erosion Control Plan (Associated 2023a) and will be monitored as outlined in the Hay River Harbour
Restoration - Monitoring Plan (Associated 2023b). The project is expected to be undertaken in the following
sequence:

1. The sediment excavated from the dredging areas will be loaded onto a barge and the slurry filtered through
geotextile to passively dewater in situ.

2. When the barge is at capacity, the sediment will be offloaded from the shore and transferred to Vale Island to
passively dewater further at multiple storage sites.

3. At the Vale Island temporary storage sites, the water from the dewatering process will infiltrate onto
underlaying soils, excess water from the piles (if any) will be directed to sumps, where the water will infiltrate

2 https://mviwb.com/sites/default/files/2022-02/DRAFT %20LWB%20Waste%20Management%20Policy %20-%20Public%20Review%20-
%20Feb%202022.docx

3 The MVLWB(2022) defines waste as “any substance that, if added to water, would degrade or alter or form part of a process of degradation or
alteration of the quality of the water to an extent that is determined to its use by people or by any animal, fish, or plant”.
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into the ground. Stockpiles will be approximately 3 m high and more than 30 m from monitoring wells and

surface water bodies to mitigate the potential for a direct hydraulic connection to groundwater and surface

water.
On Vale Island, the material will be temporarily stockpiled on multiple properties, where it will be considered soil once
it is on land (no longer sediment). Stockpiles will be placed in grided cells to manage the locations of where the
sediment was dredged. This will allow sampling to be geo-referenced and prevent mixing of potentially different
materials. The water captured will be managed through infiltration to the ground (Step 3 in project sequence). Because
the material currently meets CCME and PEHH guidelines for soil (Appendix A), it is assumed that once dewatered, it
will continue to meet guidelines; however, weekly sampling will be conducted and, if needed, waste management will
be adapted as outlined in the monitoring plan (Associated 2023b).

To determine the options for soil reuse, once the soil is dry, it will also be tested for contaminants and physical
properties. After the material is dewatered, it will be analyzed as outlined in the monitoring plan (Associated 2023b),
and the potential for local reuse in and around the Town of Hay River will be reviewed. If the soil continues to meet
guidelines, potential options for reuse include using the soil as fill material to raise land in the local area, as capping
material at the solid waste disposal facility, or other purposes to be determined.

If the soil is contaminated at levels greater than background concentrations (which may naturally exceed guidelines), in
situ remediation options will be explored, including remediation standards, using vegetation for phytoremediation, and
routine inspection. If contaminated soil does not meet regulatory requirements, it will be transferred to an approved
waste handling facility for treatment.
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CLOSURE

This report was prepared for the Government of Northwest Territories - Department of Infrastructure to develop a
waste management plan for the emergency works to dredge the Hay River Harbour and manage the dredged material.

The services provided by Associated Environmental Consultants Inc. in the preparation of this report were conducted
in a manner consistent with the level of skill ordinarily exercised by members of the profession currently practising
under similar conditions. No other warranty expressed or implied is made.

Respectfully submitted,

Associated Environmental Consultants Inc.

Prepared by: Reviewed by:
Melanie Piorecky, P.Ag. Jennifer Brown, P.Eng., MEERL
Technical Specialist, Reclamation and Project Manager

Restoration
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APPENDIX A - PRELIMINARY SEDIMENT SAMPLING RESULTS

A-1



Hay River Harbour
Legend for Soil Quality Results
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Less than reported detection limit

CCME Sediment FAL

CCME. Canadian sediment quality guidelines for the protection of freshwater
aquatic life.

CCME SO CL CS

CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for
Petroleum Hydrocarbons in Soil - for Commercial Land Use and Coarse-grained
Soil.

CCME SO CLFS

CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for
Petroleum Hydrocarbons in Soil - for Commercial Land Use and Fine-grained
Soil.

CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for

CCME SO IL CS Petroleum Hydrocarbons in Soil - for Industrial Land Use and Coarse-grained
Soil.
CCME SO IL ES CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for

Petroleum Hydrocarbons in Soil - for Industrial Land Use and Fine-grained Soil.

CCME SO RL/PL CS

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 FS

CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for
Petroleum Hydrocarbons in Soil - for Residential/ parkland Land Use and Fine-
grained Soil.

N

Narrative type of guideline or standard, or Result Note.

NG

No Guideline

CCME Sediment FAL

Highlighted value exceeds CCME Sediment FAL

CCME SO CL CS

Highlighted value exceeds CCME SO CL CS

CCME SO CLFS

Highlighted value exceeds CCME SO CL FS

CCME SO IL CS

Highlighted value exceeds CCME SO IL CS

CCME SO IL FS

Highlighted value exceeds CCME SO IL FS

CCME SO RL/PL CS

Highlighted value exceeds CCME SO RL/PL CS

CCME SO RL/PL ES

Highlighted value exceeds CCME SO RL/PL FS
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Hay River Harbour
Guideline Notes for Soil Quality Results

1. Notes for CCME. Canadian sediment quality guidelines for the protection of freshwater aquatic life. (CCME Sediment FAL)

General Notes:

The CCME sediment quality guidelines for the protection of freshwater aquatic life provide Interim sediment quality guidelines (ISQGs)
and probable effect levels (PELs). The Interim sediment quality guidelines have been used in this report.

Note 1.1 for Acenaphthene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

Note 1.2 for Acenaphthylene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

Note 1.3 for Anthracene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

Note 1.4 for Dibenz[a,h]anthracene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

Note 1.5 for Fluorene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

Note 1.6 for 2-Methylnaphthalene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

Note 1.7 for Naphthalene:

Provisional; adoption of marine ISQG developed using the modified NSTP approach.

2. Notes for CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for Petroleum Hydrocarbons in Soil - for Commercial
Land Use and Coarse-grained Soil. (CCME SO CL CS)

General Notes:

There are different guidelines based on site-specific factors for some analytes. The most stringent guidelines were used.

Note 2.1 for Benzene:

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

e Surface soil (<1.5m) with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Subsoil (>1.5m) with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Surface soil (<1.5m) with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).
e Subsoil (>1.5m) with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).

Note 2.2 for Ethylbenzene:

The guideline for ethylbenzene is 0.082 mg/kg for the following:
e Surface soil (<1.5m) with coarse soil texture
e Subsoil (>1.5m) with coarse soil texture

Note 2.3 for F1 (CCME): (C6-C10) (less BTEX):

This Tier 1 Level is for coarse, surface soil; and 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.

Note 2.4 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 um 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 2.5 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 um 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 2.6 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 um 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 2.7 for Toluene:

The guideline for toluene is 0.37 mg/kg for the following:
e Surface soil (<1.5m) with coarse soil texture
e Subsoil (>1.5m) with coarse soil texture




Hay River Harbour
Guideline Notes for Soil Quality Results

Note 2.8 for Xylene:

The guideline for xylenes is 11 mg/kg for the following:
e Surface soil (<1.5m) with coarse soil texture
e Subsoil (>1.5m) with coarse soil texture

Note 2.9 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 PAHSs 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 2.10 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 2.11 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 32 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 2.12 for Benz[a]Janthracene:

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 10 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 2.13 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 PAHSs 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 72 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 2.14 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 PAHSs 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,ilperylene based on non-carcinogenic effects is not available in Table 1 and 2 of
CCME PAHSs Factsheet 2010.

Note 2.15 for Benzo[Kk]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 Benzol[k]fluoranthene is 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).
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Note 2.16 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 PAHSs 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 not available in Table 1 and 2 of CCME PAHSs
Factsheet 2010.

Note 2.17 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 2.18 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 180 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 2.19 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 2.20 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 2.21 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 2.22 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 PAHSs 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).
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Note 2.23 for Carcinogenic PAHSs (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 PAHSs 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 2.24 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 PAHSs 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 2.25 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 2.26 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.

3. Notes for CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for Petroleum Hydrocarbons in Soil - for Commercial
Land Use and Fine-grained Soil. (CCME SO CL FS)

General Notes:

There are different guidelines based on site-specific factors for some analytes. The most stringent guidelines were used.

Note 3.1 for Benzene:

The guideline for benzene is 0.0068 mg/kg for the following:

e Surface soil (<1.5m) with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Subsoil (>1.5m) with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Surface soil (<1.5m) with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).
e Subsoil (>1.5m) with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).

Note 3.2 for Ethylbenzene:

The guideline for ethylbenzene is 0.018 mg/kg for the following:
e Surface soil (<1.5m) with fine soil texture
e Subsoil (>1.5m) with fine soil texture

Note 3.3 for F1 (CCME): (C6-C10) (less BTEX):

This Tier 1 Level is for fine, surface soil and 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.

Note 3.4 for F2 (C10-C16):

This Tier 1 Level is for fine, surface soil and includes protection of potable groundwater.

"Fine" means fine-textured soil having a median grain size of <75 um 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. / The most stringent standard was used in this report.

Note 3.5 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 um 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 3.6 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 um 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 3.7 for Toluene:

The guideline for toluene is 0.08 mg/kg for the following:
e Surface soil (<1.5m) with fine soil texture
e Subsoil (>1.5m) with fine soil texture

Note 3.8 for Xylene:

The guideline for xylenes is 2.4 mg/kg for the following:
e Surface soil (<1.5m) with fine soil texture
e Subsoil (>1.5m) with fine soil texture

Note 3.9 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 PAHSs 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 3.10 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 PAHSs 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 3.11 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 PAHSs individually
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects.

The environmental Soil Quality Guideline for Anthracene is 32 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 3.12 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 3.13 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 72 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 3.14 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 PAHSs Factsheet 2010.
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Note 3.15 for Benzo[Kk]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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 3.16 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 PAHSs 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 not available in Table 1 and 2 of CCME PAHs
Factsheet 2010.

Note 3.17 for Dibenz[a,h]Janthracene:

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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 3.18 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 180 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 3.19 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 3.20 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 PAHSs individually
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects.

Note 3.21 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 3.22 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).
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Note 3.23 for Carcinogenic PAHSs (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 PAHSs 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 PAHSs 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 3.24 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 PAHSs 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 3.25 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 3.26 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.

4. Notes for CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for Petroleum Hydrocarbons in Soil - for Industrial
Land Use and Coarse-grained Soil. (CCME SO IL CS)

General Notes:

There are different guidelines based on site-specific factors for some analytes. The most stringent guidelines were used.

Note 4.1 for Benzene:

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

e Surface soil with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).
e Subsoil with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Surface soil with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).
e Subsoil with coarse soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).

Note 4.2 for Ethylbenzene:

The guideline for ethylbenzene is 0.082 mg/kg for the following:
e Surface soil with coarse soil texture
e Subsoil with coarse soil texture

Note 4.3 for F1 (CCME): (C6-C10) (less BTEX):

This Tier 1 Level is for coarse, surface soil and 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.

Note 4.4 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 um 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 4.5 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 um 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 4.6 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 um 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 4.7 for Toluene:

The guideline for toluene is 0.37 mg/kg for the following:
e Surface soil with coarse soil texture
e Subsoil with coarse soil texture

Note 4.8 for Xylene:

The guideline for xylenes is 11 mg/kg for the following:
e Surface soil with coarse soil texture
e Subsoil with coarse soil texture

Note 4.9 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 PAHSs 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 4.10 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 PAHSs 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 4.11 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 PAHSs individually
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects.

The environmental Soil Quality Guideline for Anthracene is 32 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 4.12 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 4.13 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 PAHSs 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 72 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 4.14 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 PAHSs 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 PAHSs Factsheet 2010.
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Note 4.15 for Benzo[Kk]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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 4.16 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 PAHSs 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 not available in Table 1 and 2 of CCME PAHSs
Factsheet 2010.

Note 4.17 for Dibenz[a,h]Janthracene:

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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 4.18 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 180 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 4.19 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 4.20 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 PAHSs individually
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects.

Note 4.21 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 4.22 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).
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Note 4.23 for Carcinogenic PAHSs (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 PAHSs 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]lpyrene 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 4.24 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 PAHSs 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 4.25 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 4.26 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.

5. Notes for CCME. Canadian Soil Quality Guidelines; and Canada-Wide Standards for Petroleum Hydrocarbons in Soil - for Industrial
Land Use and Fine-grained Soil. (CCME SO IL FS)

General Notes:

There are different guidelines based on site-specific factors for some analytes. The most stringent guidelines were used.

Note 5.1 for Benzene:

The guideline for benzene is 0.0068 mg/kg for the following:

e Surface soil with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Subsoil with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 100,000 (10-5).

e Surface soil with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).
e Subsoil with fine soil texture, and based on a lifetime incremental cancer risk of 1 in 1,000,000 (10-6).

Note 5.2 for Ethylbenzene:

The guideline for ethylbenzene is 0.018 mg/kg for the following:
e Surface soil with fine soil texture
e Subsoil with fine soil texture

Note 5.3 for F1 (CCME): (C6-C10) (less BTEX):

This Tier 1 Level is for fine, surface soil and 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.

Note 5.4 for F2 (C10-C16):

This Tier 1 Level is for fine, surface soil and includes protection of potable groundwater.

"Fine" means fine-textured soil having a median grain size of <75 um 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. / The most stringent guideline was used in this report.

Note 5.5 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 um 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 5.6 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 um 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 5.7 for Toluene:

The guideline for toluene is 0.08 mg/kg for the following:
e Surface soil with fine soil texture
e Subsoil with fine soil texture

Note 5.8 for Xylene:

The guideline for xylenes is 2.4 mg/kg for the following:
e Surface soil with fine soil texture
o Subsoil with fine soil texture

Note 5.9 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 5.10 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 PAHSs 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 5.11 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 PAHSs individually
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects.

The environmental Soil Quality Guideline for Anthracene is 32 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 5.12 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 5.13 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 PAHSs 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 72 mg/kg based on non-carcinogenic effects (from Table 1 of CCME
PAHs Factsheet 2010).

Note 5.14 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 PAHSs Factsheet 2010.
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Note 5.15 for Benzo[Kk]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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 5.16 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 PAHSs 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 not available in Table 1 and 2 of CCME PAHSs
Factsheet 2010.

Note 5.17 for Dibenz[a,h]Janthracene:

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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 5.18 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 180 mg/kg based on non-carcinogenic effects (from Table 1 of CCME PAHs
Factsheet 2010).

Note 5.19 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 5.20 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 PAHSs individually
to the appropriate environmental Soil Quality Guideline which were developed based on non-carcinogenic effects.

Note 5.21 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 PAHSs 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 10 mg/kg based on non-carcinogenic effects (from Table 1 of
CCME PAHSs Factsheet 2010).

Note 5.22 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).






