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Contaminated Sites and Remediation 

15th Floor, Oxbridge Place 
9820 – 106 Street NW 
Edmonton, Alberta  T5K 2J6 
Canada 
Telephone: 780-427-7556 
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 File # MO 18/2019 
October 13, 2021 
 
John Dill Linda Bélanger 
Managing Partner Director, Soil Rehabilitation 
CCI Development Group of Companies Domtar Inc. 
141 Adelaide Street West, Suite 703 395 de Maisonneuve Blvd. West 
Toronto, Ontario, M5H 3L5 Montreal, QC, H3A 1L6 
 
Dear Mr. Dill and Ms. Bélanger: 
 
RE: Approval Director Decision – Section 17, Ministerial Order 18/2019 
 
INTRODUCTION 
 
This is a decision under section 17 of Ministerial Order 18/2019 (the Ministerial Order or MO). 
 
The Ministerial Order addresses actions to be taken related to the former Edmonton Domtar wood 
preserving facility, located at 44 Street NW and 127 Avenue NW in the City of Edmonton, Alberta 
(the Site).  
 
Section 17 of the Ministerial Order requires me to establish Site-Specific Remediation Criteria 
(SSRC), subject to the peer-review of the Chief Scientist.  
 
The Chief Scientist is a specific individual appointed under the Environmental Protection 
Enhancement Act, currently Dr. Jonathan Thompson. He heads an office which is referred to 
interchangeably in this decision as the Chief Scientist’s office, the Office of the Chief Scientist, or 
the OCS.  
 
As specified in section 17 of the MO, the SSRC is based on the Conceptual Site Model, the 
Human Health Risk Assessments, and the Site-Specific Risk Assessments.  Section 18 of the 
Ministerial Order sets out requirements for establishment of SSRC for different portions of the 
Site. 
 
The Conceptual Site Model consists of the following submissions: 
 

• Preliminary Conceptual Site Model, Former Edmonton Wood Preserving Plant, 1095 
Hermitage Road NW, Edmonton, Alberta, September 6, 2019, prepared by Thurber 
Engineering Ltd. for Cherokee Canada Inc. and 1510837 Alberta Ltd. (collectively referred 
to as Cherokee).  

 

• Conceptual Site Model, Greenbelt and Overlanders Community, Edmonton, Alberta, 
September 9, 2019, prepared by Patrick Consulting Inc. for Domtar Inc. (Domtar). 

Environment 
and Parks 
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The Conceptual Site Model was confirmed as satisfactory in an October 31, 2019 letter issued 
to Domtar for the Greenbelt and Overlanders Community data, and in a March 8, 2021 letter 
issued to Cherokee for the remainder of the data. 
 
The Human Health Risk Assessments and Site-Specific Risk Assessments consist of the 
following submissions: 
 

• Human Health Risk Assessment and Site-Specific Remedial Objectives for PCDDs and 
PCDFs (Revision 2), Former Domtar Edmonton Wood Processing Plant, Residential 
Areas, May 11, 2020, prepared by ToxStrategies for Cherokee. 

 

• Site-Specific Remedial Objectives for PCDDs and PCDFs (Revision 1), Former Domtar 
Edmonton Wood Processing Plant, Parkland Areas, May 12, 2020, prepared by 
ToxStrategies for Cherokee. 
 

• Site-Specific Risk Assessment of the Greenbelt and Overlanders Community, Edmonton, 
AB, October 8, 2019, prepared by Intrinsik for Domtar. 

 
These assessments were confirmed as satisfactory in an April 7, 2020 letter issued to Cherokee 
and in a May 11, 2020 letter issued to Domtar.  
 
This SSRC decision has also been informed by dialogue with Environment and Park’s 
contaminated site specialists and consultants, input from Alberta Health, and Chief Scientist 
engagement of outside experts leading to a review of the following materials: 
 

• Expert Technical Review of Draft Site-Specific Remediation Criteria for the Cherokee 
Property, Edmonton, Jonathan Thompson, Chief Scientist, November 13, 2020. 

 

• Reports from Dr. John Giesy and Dr. Paul Jones (the Chief Scientist’s independent expert 
reviewers) included in the above report.  

 

• Request from Michael Lapointe Re: Clarification from the OCS SSRO review under 
Ministerial Order 18/2019, December 18, 2020, includes clarification questions for the 
Chief Scientist’s outside experts. 
 

• Cherokee’s “Concerns and Proposals of Cherokee for Discussion with OCS Reviewers”, 
received January 8, 2021 from Jim Phimister by e-mail. 
 

• Additional Information Regarding ET1 and ET4, in Response to the November 13, 2020, 
Third-Party Expert Science Review of the Approvals Director, Draft, Site-Specific 
Remediation Criteria for the Cherokee Property, Edmonton, Memorandum by 
ToxStrategies, February 5, 2021. 
 

• Advancing Ministerial Order 18/2019: Discussions of select scientific items and status of 
the Order, materials in support of 10 February 2021 meeting including summary of 
Cherokee’s four technical points for discussion and the Chief Scientist’s outside expert’s 
commentary on two technical points. 
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• Review of Comments, Responses and Outstanding Issues Related to the Final Derivation 
of the Site Site-Specific Remediation Criteria for the Cherokee Property, Alberta Health, 
April 27, 2021. 
  

• Responses to Comments from Alberta Health Concerning the Review of the Site Specific 
Remediation Criteria (SSRC) Derivation for the Domtar-Cherokee Site, Edmonton, 
Alberta, Dr. John P. Giesy and Dr. Paul D. Jones, July 11, 2011. 
 

I participated in a technical discussion with the Chief Scientist’s experts and Cherokee’s 
consultants on February 10, 2021. The discussion was facilitated by Dr. Garry Scrimgeour 
representing the Chief Scientist’s office.   
 
DECISION 
 
1. For the proposed development of the Site for residential land use,  
 

• the soil SSRC for dioxins and furans is established at 0.000 33 mg TEQ/kg. 

 
The soil SSRC is based on the toddler exposure scenario. 

 
2. For all other chemicals of concern requiring remediation at the Site, the applicable soil and 

groundwater SSRC are established as the Alberta Environment and Parks (AEP) 2019 
Alberta Tier 2 Soil and Groundwater Remediation Guidelines (Tier 2 Guidelines) residential 
values in fine-grained soils, with the freshwater aquatic life exposure pathway excluded, and 
the protection of domestic use aquifer exposure pathway excluded where appropriate for the 
specific chemical. 

 
DISCUSSION 
 
Equation 
 
In order to determine a site-specific remediation criteria in soil for dioxins and furans, an 
appropriate equation is required.  Based on the information available at the time of my decision, 
the equation used was based on the Canadian Council of Ministers of the Environment (CCME) 
A Protocol for the Derivation of Environmental and Human Health Soil Quality Guidelines 2006 
(CCME 2006) with an added set of parameters to account for exposure to home-grown food in a 
residential setting.  The information evaluated supports my determination that a non-threshold 
substance approach to a human-health-based soil guideline derivation is appropriate. 
 
The equation is outlined below, with parameters defined in Appendix A. 
 

𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶𝑅𝑅𝑅𝑅𝑅𝑅 = {
(𝑇𝑇𝑇𝑇𝑇𝑇 − 𝐸𝐸𝑇𝑇𝑇𝑇) ∗ 𝑆𝑆𝑆𝑆𝑆𝑆 ∗ 𝐵𝐵𝐵𝐵

��(𝑆𝑆𝑆𝑆𝑆𝑆𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖) + (𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖ℎ ∗ 𝑇𝑇𝑆𝑆𝑖𝑖𝑖𝑖ℎ ∗ 𝑃𝑃𝑜𝑜𝑖𝑖𝑜𝑜 ∗ 𝐸𝐸𝑇𝑇2) + (𝑆𝑆𝑆𝑆𝑆𝑆𝑑𝑑𝑑𝑑𝑜𝑜𝑑𝑑 ∗ 𝑆𝑆𝑆𝑆)� ∗ 𝐸𝐸𝑇𝑇1�+ �𝑆𝑆𝑆𝑆𝑆𝑆𝑓𝑓𝑜𝑜𝑜𝑜𝑑𝑑 ∗ 𝑇𝑇𝑆𝑆𝑝𝑝𝑜𝑜𝑜𝑜𝑑𝑑 ∗ 𝐸𝐸𝑇𝑇4�
} + 𝐵𝐵𝑆𝑆𝐶𝐶 

 
Potential exposure for human receptors assumes toddlers, representing the most sensitive 
exposure scenario for surficial soils for residential land use. 
 
The approach does not consider natural, agricultural, commercial or industrial land use, as the 
proposed end land uses are for residential land use.  Changes in intended land use would require 
a re-evaluation of the applicable criteria. 
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The exposure scenarios for the ingestion of eggs from backyard hens or the ingestion of honey 
from bees in the backyard of residential homes were not considered in the calculation of the 
SSRC.  I recommend that additional discussions on these exposure scenarios form part of the 
development plans for residential properties, and additional health controls are incorporated as 
required. 
 
The need for an accounting of potential bioaccumulation was not considered to be required, as 
both persistence and bioaccumulation are implicitly accounted for in the model used to derive 
tolerable daily intake values.  In addition, the use of the estimated daily intake value in the 
equation removed the need for assessing the trophic magnification of contaminants as exposures 
are estimated based directly on concentrations in the food consumed. 
 
Parameter Evaluation 
 
Guideline values from credible jurisdictions, the justification for those values, and consideration 
of evidence-based modification or adoption of other values were important elements of the 
information contained in the submissions reviewed and evaluated in arriving at the SSRC.  The 
definitions, values and source references for all parameters adopted in this SSRC decision are 
summarized in Appendix A. 
 
Tolerable Daily Intake (TDI) 
The value is defined by Health Canada’s Federal Contaminated Site Risk Assessment in Canada, 
Part I: Guidance on Human Health Preliminary Quantitative Risk Assessment (PQRA). Version 
2.0. Revised 2012 (Health Canada 2010).  A review of approaches used in other jurisdictions and 
recent scientific data by the Chief Scientist’s external reviewers determined the continued use of 
the Health Canada TDI value is appropriate and relatively conservative. 
 
The review included the United States Environmental Protection Agency (USEPA) and the 
European Food Safety Authority (EFSA) derivations of a TDI.  It was noted that these studies 
suffered from limitations, such as small sample sizes and the lack of dose-response relationships.  
There were also confounding factors such as interference from other chemicals that increased 
the uncertainty in the conclusions in the study that may affect useful interpretation.  These 
concerns, among others listed in the review, did not warrant a change from the existing Health 
Canada TDI developed by the World Health Organization Joint Expert Committee on Food 
Additives. 
 
I have concluded that a value of 2.3 x 10-9 mg TEQ kg/day is appropriate reflecting the current 
state of evidence. 
 
Estimated Daily Intake (EDI) 
The existing value defined by Health Canada relied on older research data for exposure, resulting 
in a derivation of exposure greater than the tolerable limit for humans.  The existing Health 
Canada value was established from a consideration of background concentrations resulting in a 
value of 0.000 004 mg/kg as a soil quality guideline for dioxins and furans.  Many other 
jurisdictions across the globe use equivalent parameters for an EDI.  The Chief Scientist’s external 
reviewers indicated that many of these parameters rely on research from the 1990’s and 2000’s, 
when there was a marked higher exposure to background concentrations of dioxins and furans, 
which would mean EDI estimates based on this older data would likely be greater than current 
exposure rates.  I have concluded that reliance on these studies as a basis for EDI in the context 
of my decision is not appropriate.   
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I have concluded that the European Food Safety Authority (EFSA) CONTAM Panel (EFSA Panel 
on Contaminants in the Food Chain), Scientific Opinion on the Risk for Animal and Human Health 
Related to the Presence of Dioxins and Dioxin-like PCBs in Feed and Food, 2018 (EFSA 2018) 
provides the best available and relevant information. 
 
The calculation for the EDI based on the EFSA 2018 data was presented by ToxStrategies Human 
Health Risk Assessment and Site-Specific Remedial Objectives for PCDDs and PCDFs (Revision 
2), Former Domtar Edmonton Wood Processing Plant, Residential Areas, May 11, 2020 
(ToxStrategies 2020) and used the following methodology: 
 

“The most recent source of data on dietary exposures to dioxins and furans is a 2018 
publication by the European Food Safety Authority (EFSA, 2018). This study presents a 
statistical analysis of chronic dietary exposure data for 17 PCDD/Fs across multiple 
European dietary surveys. The data analysis shows that the median dietary exposure (pg 
WHO2005-TEQ/kg bw per day) for a toddler ranges from 0.51 to 0.75, where the lower value 
(0.51) is calculated assuming that non-detects are zero, and the upper value (0.75) is 
calculated assuming that non-detects are equal to the limit of detection. While standard 
practice is to use one-half of the detection limit in calculating statistics for risk assessment 
purposes, for conservatism, the upper value of 0.75 pg WHO2005-TEQ/kg bw per day will 
be utilized in this HHRA for dietary background exposure. – ToxStrategies 2020.” 
 

The EDI was calculated by assuming that dietary exposure should be considered as 95% of the 
human exposure for dioxins and furans.  The source data was divided by 0.95 to represent the 
EDI, allowing for the remaining 5% of exposure from other sources. 
 
The Chief Scientist’s external reviewers indicated that while there may be weaknesses in the 
EFSA study, this is also the case with all available studies.   The reviewers noted concerns related 
to the lack of contributions by dioxin-like PCBs while also noting that PCBs are not a contaminant 
of concern at the Site.  However, they also noted that there is considerable over estimation of the 
toxic equivalent factor contribution of PCB-126 to the overall toxic equivalency value, contributing 
conservatism in the resulting values.  The use of the EFSA data was still considered reasonable 
and scientifically defensible for use in the criteria derivation by the external reviewers.   
 
Geographic differences in background concentrations for dioxins and furans can increase 
uncertainty for application in Alberta and was also considered in evaluation of the appropriateness 
of the source data.  Information provided by the Chief Scientist’s external reviewers indicated that 
studies conducted in Australia and New Zealand resulted in EDI equivalent calculations similar to 
those in the EFSA 2018. This supports a conclusion that geographical factors on a global scale 
may not greatly influence EDI estimates.  
 
I have concluded that the sources and calculation to determine a value of 0.79 pg TEQ kg/day is 
appropriate reflecting the current state of evidence. 
 
Soil Allocation Factor (SAF) 
The soil allocation factor apportions potential exposure through different media, including soil, air, 
water, consumer products and food.  The application of the soil allocation factor is a generic 
approach used in soil guideline derivation in Canada to introduce factors of safety where exposure 
may be expected from other sources that could affect human health. 
 
With respect solely to the dioxins and furans exposure potential at the Site, the contribution from 
each source was considered in the course of the establishment of a SSRC.  Dioxins and furans 
are not considered to volatilize and exposure through air is not considered a significant pathway 
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of exposure. This is consistent with the approach in the Tier 2 Guidelines. Dioxins and furans are 
also not considered to be significantly soluble and are not expected to be present in groundwater 
in significant concentrations.  Exposure through drinking water is not considered to be significant, 
given the stratigraphy underneath the site and lack of a useable, groundwater fed source of 
drinking water connected with the Site. 
 
The EDI at the site has been calculated using known exposure data from the EFSA 2018 report.  
95% of the EDI is considered to be represented through dietary exposure, therefore potential 
exposure through food has already been incorporated into the equation as an expression of EDI.  
Data presented in the ToxStrategies 2020 report also suggests that exposure through food has 
been reducing over the past decades, indicating that this is not likely to be a source that will 
increase.  An additional set of parameters has been included in the SSRC calculation to account 
for potential food exposure from backyard gardens.  The Chief Scientist’s external reviewers 
noted that it is difficult to see how consumer products and food could contribute to exposure over 
and above the levels accounted for in the EDI. 
 
The Chief Scientist’s external reviewers also noted that use of the soil allocation factor for 
conservatism was not necessary as the TDI and EDI were derived with considerable degrees of 
conservatism, as is the case with other factors in the equation, and that it would be unlikely that 
additional major sources of dioxons and furans would be identified to contribute to the local 
exposure.  The external reviewers recommended a SAF value of 1.0 be adopted to indicate that 
the Site soils will be the single major contributor to potential exposure for receptors. 
 
As there are no additional media or sources to be accounted for in the SSRC, I have concluded 
that a value of 1.0 for the soil allocation factor is appropriate for the Site for dioxins and furans. 
 
Body Weight (BW) 
Body weight considerations for toddlers are outlined in the Tier 2 Guidelines.  There is no site-
specific reason to vary the typical assumptions used for this parameter. 
 
I have concluded that a value of 16.5 kg is appropriate reflecting the current state of evidence. 

 
Relative Absorption Factor from the gastrointestinal tract (RAForal) 
The existing value in the Tier 2 Guidelines is 1.0, which considers actual absorption in the 
gastrointestinal tract to be equal to the test doses in research studies.  The United States 
Environmental Protection Agency (USEPA), SCR Inc., 2010 Final Report on the Bioavailability of 
Dioxins and Dioxin-Like Compounds in Soil, December 20, 2010, presents a series of research 
studies on the relative bioavailability.  Comments from the USEPA indicate that the relative 
bioavailability is likely to be substantially less than 100%.  However, the data was not conclusive 
and the USEPA did not change the recommended value from 1.0. 
 
There are inconsistencies in the different conclusions of studies (such as differences in trends 
between studies on rats and swine), but the upper-bound estimate (the 90th percentile) of the 
studies reviewed was presented by Cherokee to be 0.48. 
 
The Chief Scientist’s external reviewers indicated that a value of 0.6 is adequately conservative 
reflecting that the relative bioavailability is likely to be lower than 0.5.  The reviewers noted that 
combining all studies to determine an upper-bound limit may not be appropriate given the 
differences in the animals and types of chemicals included in each study. 
 
I have concluded that a value of 0.6 is appropriate reflecting the current state of evidence. 
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Soil Ingestion Rate (IRing) 
Soil ingestion rates considerations for toddlers are outlined in the Tier 2 Guidelines.  There is no 
site-specific reason to vary the typical assumptions used for this parameter. 
 
I have concluded that a value of 0.000 08 kg/day is appropriate reflecting the current state of 
evidence. 
 
Relative Absorption Factor by Inhalation (RAFinh) 
Relative absorption factor by inhalation considerations for toddlers are outlined in the Tier 2 
Guidelines.  There is no site-specific reason to vary the typical assumptions for this parameter.  
Inhalation parameters are also not an influential parameter that will affect the resulting derived 
soil quality criteria. 
I have concluded that a value of 1.0 is appropriate reflecting the current state of evidence. 
 
Air intake (Inhalation) Rate (IRinh) 
Air intake rate considerations for toddlers are outlined in the Tier 2 Guidelines.  There is no site-
specific reason to vary the typical assumptions for this parameter.  Inhalation parameters are also 
not an influential parameter that will affect the resulting derived soil quality criteria. 
 
I have concluded that a value of 9.3 m3/day is appropriate reflecting the current state of evidence. 
 
Particulate concentration in air (Pair) 
Particulate concentration in air considerations for toddlers are outlined in CCME 2006.  There is 
no site-specific reason to vary the typical assumptions for this parameter.  Inhalation parameters 
are also not an influential parameter that will affect the resulting derived soil quality criteria. 
 
I have concluded that a value of 7.60 x 10-10 kg/m3 is appropriate reflecting the current state of 
evidence. 
 
Particulate exposure rate (ET2) 
Particulate exposure rate considerations for toddlers are outlined in the Tier 2 Guidelines.  There 
is no site-specific reason to vary the typical assumptions for this parameter.  Inhalation 
parameters are also not an influential parameter that will affect the resulting derived soil quality 
criteria. 
 
I have concluded that a value of 1.0 is appropriate reflecting the current state of evidence. 
 
Relative dermal absorption factor (RAFderm) 
Relative dermal absorption factor considerations for toddlers are outlined in the Tier 2 Guidelines.  
There is no site-specific reason to vary the typical assumptions for this parameter.   
 
I have concluded that a value of 0.03 is appropriate reflecting the current state of evidence. 
 
Dermal Contact Rate (SR) 
The dermal contact rate was calculated using the equation listed below: 

𝑆𝑆𝑆𝑆 = [(𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑖𝑖𝑑𝑑𝑎𝑎 ∗ 𝑆𝑆𝐿𝐿ℎ𝑜𝑜𝑖𝑖𝑑𝑑𝑎𝑎) + (𝑆𝑆𝑆𝑆𝑜𝑜𝑜𝑜ℎ𝑑𝑑𝑜𝑜 ∗ 𝑆𝑆𝐿𝐿𝑜𝑜𝑜𝑜ℎ𝑑𝑑𝑜𝑜)] ∗ 𝐸𝐸𝑇𝑇3 
 
Values for surface area exposed and soil loading rates to exposed skin are outlined in the Tier 2 
Guidelines.  There is no site-specific reason to vary the typical assumptions for these parameters. 
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I have concluded that the surface area of hands exposed for soil loading (SAhands) value of 
0.043 m2 and the surface area exposed other than hands (SAother) value of 0.258 m2 are 
appropriate. 
 
I have concluded that the soil loading rate to exposed skin of hands (SLhands) value of 0.001 
kg/m2/event and the soil loading rate to skin other than hands (SLother) value of 0.0001 kg/m2/event 
are appropriate. 
 
I have concluded that the dermal exposure frequency of 1 event per day as referenced in the 
Tier 2 Guidelines is appropriate. 
 
I have concluded that the resulting calculation of 6.88 x 10-5 kg/day for a dermal contact rate is 
appropriate reflecting the current state of evidence. 
 
Soil Exposure Rate (ET1) 
Cherokee proposed to modify the soil exposure rate to account for reduced times during the year 
where human exposure to soil would be limited or non-existent due to frozen soil conditions, snow 
cover, or reduced time outside for toddlers.  Cherokee utilized meteorological data and Canadian 
climate normals representative of the Site. 
 
The Chief Scientist’s external reviewers concluded that frozen or snow-covered soil is likely to 
reduce exposure, but additional data would be required to confirm this conclusion.  They also 
indicated that dust generation could still occur during frozen soil conditions and that access to 
surface soils is not necessarily limited.  Additional uncertainties identified by the Chief Scientist’s 
external reviewers were the simplistic approach of using sub-zero soil temperatures as a measure 
of reduced exposure, and the degree that toddlers may decrease their contact with soil in frozen 
soil months.  The Chief Scientist’s external reviewers concluded that the uncertainty around the 
adjustment was too great to warrant adjustment from the default value of 1.0. 
 
I have additional concerns about the uncertainty introduced to the SSRC by considering averaged 
data.  The effect of years with less than average days of frozen soil or snow cover is not clear.  In 
addition, the specific nature of future development of the Site has not been established.  It is not 
clear if all properties would have the same snow cover or soil temperature, and whether yards 
may received more sunlight or have infrastructure that affects snow cover or soil temperatures.  
This adds additional uncertainty to how the soils may interact with human receptors in future 
developments during winter months. 
 
I have determined that it is inappropriate to make an adjustment for frozen or snow-covered soil 
conditions in determining the SSRC.   I have concluded that a value of 1.0 is appropriate reflecting 
the current state of evidence. 
 
Relative absorption factor from food (RAFfood) 
Relative absorption factor from food considerations for toddlers are outlined in CCME 2006.  
Given the absence of a site-specific reason to make an adjustment and the limited information on 
the incorporation of food into soil quality guidelines as compared to dermal contact, inhalation or 
ingestion parameters, I have determined that it is inappropriate to make adjustments to the CCME 
2006 values.   
 
I have concluded that a value of 1.0 is appropriate reflecting the current state of evidence. 
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Produce Intake (IRprod) 
The produce intake is calculated as per CCME guidance utilizing the equations below. 

𝑇𝑇𝑆𝑆𝑝𝑝𝑜𝑜𝑜𝑜𝑑𝑑 = �𝑇𝑇𝑆𝑆𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 + 𝑇𝑇𝑆𝑆𝑜𝑜𝑑𝑑𝑜𝑜𝑓𝑓 + 𝑇𝑇𝑆𝑆𝑓𝑓𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜� ∗ 𝑃𝑃𝑜𝑜𝑜𝑜𝑙𝑙𝑜𝑜𝑜𝑜 
𝑇𝑇𝑆𝑆𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 𝐵𝐵𝐶𝐶𝑆𝑆𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ (1 −𝐵𝐵𝐶𝐶𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜) ∗ 𝑃𝑃𝐶𝐶𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
𝑇𝑇𝑆𝑆𝑜𝑜𝑑𝑑𝑜𝑜𝑓𝑓 = 𝐵𝐵𝐶𝐶𝑆𝑆𝑜𝑜𝑑𝑑𝑜𝑜𝑓𝑓 ∗ �1 −𝐵𝐵𝐶𝐶𝑜𝑜𝑑𝑑𝑜𝑜𝑓𝑓� ∗ 𝑃𝑃𝐶𝐶𝑜𝑜𝑑𝑑𝑜𝑜𝑓𝑓 

𝑇𝑇𝑆𝑆𝑓𝑓𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜 = 𝐵𝐵𝐶𝐶𝑆𝑆𝑓𝑓𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜 ∗ �1 −𝐵𝐵𝐶𝐶𝑓𝑓𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜� ∗ 𝑃𝑃𝐶𝐶𝑓𝑓𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜 
 
There are no standard values in the Tier 2 Guidelines or CCME documents for produce intake.  
The derivation of the produce intake is based on a number of sources discussed below. The Chief 
Scientist’s external reviewers did not identify any concerns with these sources. 
 
There is less guidance on the incorporation of food into soil quality guidelines as compared to 
dermal contact, inhalation or ingestion parameters.  Given this, I determined that adjustments to 
the values from the reference sources would not be appropriate. 
  
The root biotransfer factor (BCFroot) value of 0.0103 kg soil/kg plant, the leaf biotransfer factor 
(BCFleaf) value of 0.0045 kg soil/kg plant, and the fruit biotransfer factor (BCFfruit) value of 
0.0045 kg soil/kg plant were referenced from the United States Environmental Protection 
Agency’s Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities, 
2005 and are considered appropriate. 
 
The water content of below-ground produce (WCroot) value of 0.85 was referenced from the United 
States Environmental Protection Agency’s Office of Solid Waste, Screening Level Ecological Risk 
Assessment Protocol for Hazardous Waste Combustion Facilities, 2005 and is considered 
appropriate. 
 
The water content of above-ground produce (WCleaf) value of 0.85 and the water content of fruit 
(WCfruit) value of 0.77 were referenced from Ecological Risk Assessment for Contaminated Sites, 
Suter, G.W., Efroymson, R.A., Sample, B.E., and Jones D.S., 2000 and are considered 
appropriate. 
 
The homegrown root produce consumption rate (PCroot) value of 0.105 kg/day and the homegrown 
leafy produce consumption rate (PCleaf) value of 0.067 kg/day were referenced from Health 
Canada’s Federal Contaminated Site risk Assessment in Canada, Part I: Guidance on Human 
Health Preliminary Quantitative Risk Assessment (PQRA), Version 2.0, Revised 2012 and are 
considered appropriate. 
 
The homegrown fruit consumption rate (PCfruit) value of 0.039 kg/day was referenced from Health 
Canada’s Human Health Risk Assessment for Priority Substances, 1994 and is considered 
appropriate. 
 
I noted that the parameter Plocal could be high for average use.  Cherokee suggested that rates 
are not likely to be 10% of the residents’ diet consistently through the year.  This was based on 
analysis of the properties in the local area to determine the area of useable backyards for 
gardening, assuming sheds, deck and driveways on properties. 
 
The future land use has not been established and the exact configuration of properties is not 
certain.  There may be properties created without attached garages, freeing front yards to be 
utilized for gardens.  Cherokee’s averaging approach does not account for ‘pie’ shaped lots with 
larger area backyards, or the potential for community garden plots in parks to augment backyard 
garden space. 



Page 10 
 
 

 
 

Classification: Public 

 
Given the uncertainty related to produce intake I have concluded that use of the CCME 2006 
value of 0.1 is appropriate. 
 
I have concluded that a calculated value of 2.48 x 10-5 kg/day is appropriate for produce intake 
reflecting the current state of evidence. 
 
Homegrown Produce Exposure Rate (ET4) 
Cherokee provided evidence that produce was consumed from home gardens during all four 
seasons of the year, but at varying seasonal rates.  This was offered as justification for 
modification of the exposure rate to account for lower rates of consumption in the winter and 
spring. To the extent that a modification would be warranted, it would be to the Plocal value, which 
represents the portion of diet that is supplied from personal gardens.  The exposure rate reflects 
a percentage of the year where homegrown produce is consumed, which is considered to be 
continual through the year.  An exposure rate of 1.0 accounts for the ingestion of produce 
throughout the year from canned or preserved sources of fruit or vegetables. 
 
I have concluded that a value of 1.0 is appropriate given the current state of evidence. 
 
Background Soil Concentration (BSC) 
Based on the Conceptual Site Model, it is reasonable to assume that the background soil 
concentration should be zero, consistent with the Tier 2 Guidelines. 
 
I have concluded that a value of 0 is appropriate given the current state of evidence. 
 
 
 
 
     
Michael Lapointe, P.Eng. 
Director, Contaminated Sites and Remediation Section 
Regulatory Programs Branch, Alberta Environment and Parks 
(Designated Approval Director under MO 18/2019) 
 
 
 
I confirm that this decision was made “subject to the peer-review of the Chief Scientist” as required 
by section 17 of MO 18/2019: 
 
 
 
 
_     
Dr. Jonathan Thompson 
Chief Scientist 
 



Appendix A - Explanation of Parameters used in Soil Quality Guideline Derivation for Dioxins and Furans

Parameter Description Unit Residential/ 

Toddler

Basis/Source

SSRC Soil Quality Guideline mg TEQ/kg 0.000 33 Calculated

TDI Tolerable daily intake mg TEQ kg/d 2.3E-09 Health Canada 2010

EDI Estimated daily intake mg TEQ kg/d 7.9E-10 Upper value of 0.75 pg WHO2005-TEQ/kg 

bw/day for toddler dietary background 

exposure (EFSA 2018), divided by 0.95, 

assumed dietary intake is 95% of human 

exposure to PCDD/F.

SAF Soil allocation factor unitless 1.0 Site-specific decision by Approvals Director 

based on evidence as discussed in the 

decision.

BW Body weight kg 16.5 Tier 2

RAForal Relative absorption factor from 

the gastrointestinal tract 

unitless 0.60 Site-specific decision by Approvals Director 

based on evidence as discussed in the 

decision.

IRing Soil ingestion rate kg/d 0.00008 Health Canada 2010

RAFinh Relative absorption factor by 

inhalation 

unitless 1 Tier 2

IRinh Air intake (inhalation) rate m3/d 9.3 Tier 2

Pair Particulate concentration in air kg/m3 7.60E-10 CCME 2006

ET2 Particulate exposure rate unitless 1.00 Tier 2

RAFderm Relative dermal absorption 

factor 

unitless 0.03 Tier 2

SR Dermal contact rate (calculated 

in this worksheet)

 (kg/d) 6.88E-05 Calculated using values below

SAhands Surface area of hands exposed 

for soil loading 

m2 0.043 Tier 2

SLhands Soil loading rate to exposed 

skin of hands

kg/m2-event 0.001 Tier 2

SAother Surface area exposed other 

than hands (arms and legs)

m2 0.258 Tier 2

SLother Soil loading rate to exposed 

skin other than hands  (arms 

and legs)

kg/m2-event 0.0001 Tier 2

ET3 Dermal exposure frequency event/day 1 Tier 2

ET1 Soil exposure rate unitless 1.000 Tier 2

RAFfood Relative absorption factor from 

food 

unitless 1 CCME 2006

IRprod Produce intake (kg/d) 2.48E-05 Calculated as per CCME 2006

ET4 Homegrown produce exposure 

rate

unitless 1 Assumes exposure throughout the year to 

account for frozen or canned food 

exposure

IRroot Root vegetable intake 

(calculated in this worksheet)

(kg/d) 1.6E-04 Calculated as per CCME 2006

IRleaf Leafy vegetable intake 

(calculated in this worksheet)

(kg/d) 4.5E-05 Calculated as per CCME 2006

IRfruit Fruit intake (calculated in this 

worksheet)

(kg/d) 4.0E-05 Calculated as per CCME 2006

Plocal Proportion of produce intake 

from local sources 

unitless 0.1 CCME 2006

Page 1 of 2



Appendix A - Explanation of Parameters used in Soil Quality Guideline Derivation for Dioxins and Furans

Parameter Description Unit Residential/ 

Toddler

Basis/Source

BCFroot Root biotransfer factor kg soil/kg plant 0.0103 USEPA 2005b

WCroot Water content of below-ground 

produce 

fraction 0.85 USEPA 2005a

PCroot Homegrown root produce 

consumption rate 

kg/d 0.105  Health Canada 2010

BCFleaf Leaf biotransfer factor kg soil/kg plant 0.0045 USEPA 2005b

WCleaf Water content of above-ground 

produce 

fraction 0.85 Suter 2000

PCleaf Homegrown leafy produce 

consumption rate 

kg/d 0.067  Health Canada 2010

BCFfruit Fruit biotransfer factor kg soil/kg plant 0.0045 USEPA 2005b

WCfruit Water content of fruit fraction 0.77 Suter 2000

PCfruit Homegrown fruit consumption 

rate

kg/d 0.039 Health Canada 1994

BSC Background soil concentration mg/kg 0 Tier 2

N/A - not applicable
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