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File: 160960844 Date: May 10, 2018 

Reference: Assessment of Cancer Risk Associated with Diesel Exhaust - Supplemental 
Submission in Response to IR3.7 

BACKGROUND 

Diesel exhaust (DE) comprises a complex mixture of gaseous and particulate components including 
coarse, fine and ultrafine particulate matter (PM10, PM2.5, PM<2.5), polycyclic aromatic hydrocarbons 
(PAHs), and semi-volatile and volatile organic compounds (VOCs). In the Human Health Risk 
Assessment (HHRA) (EIS Appendix E.7), and in the response to IR4.29 (where a cumulative human 
health risk assessment for the Project was provided that accounted for exposure to emissions for the 
years 2021 and 2031 based on results provided in the response to IR3.16 at 98 points of reception 
(PORs1)), non-cancer and cancer risks related to exposure to DE were quantified. This quantification 
was done by comparing modelled maximum ground level concentrations (MGLCs) of key 
components of DE (namely, NO2; CO; SO2; PM10; PM2.5; 1,3-butadiene2; acrolein; acetaldehyde; 
formaldehyde3; benzene4; and benzo(a)pyrene5) to relevant air quality standards and criteria 
established by federal and provincial agencies. Where a MGLC exceeded a guideline (i.e., 
exposure ratios (ER) greater than acceptable thresholds of 1.0 or 0.2 - see the response to IR4.29 for 
details) for chemicals with carcinogenic modes of action, incremental lifetime cancer risks (ILCRs) 
related to the CN contribution (i.e., the Project Alone case in the HHRA (EIS Appendix E.7), and the 
Project Alone + Project-Related Off-site Truck Traffic case in response to IR4.29) were calculated and 
compared to the Health Canada threshold of 1x10-5 (i.e., 1E-5 or 0.00001 or 0.001%).  

In these assessments, ILCRs were calculated for benzene and benzo(a)pyrene (1,3-butadiene and 
formaldehyde had modeled MGLC less than applicable guidelines), which were below the Health 
Canada threshold. As such, cancer risks from exposure to the carcinogenic chemicals in DE were 
considered negligible (very low).  In addition, in the response to IR3.11, an ILCR was calculated for 
exposure to a mixture of carcinogenic PAHs rather than for benzo(a)pyrene alone (based on the 
2021 scenario). The ILCR for the PAH mixture was also below the Health Canada threshold and is, 
therefore, considered negligible (very low).  

1 The 98 PORs consist of 40 existing farmhouses, residences, and potential future development receptors in the 
vicinity of the Project Development Area (i.e., 40 HHRA PORs) and 58 residential homes, farm houses, and 
commercial buildings located along local roads that may experience a marginal increase in truck traffic when 
the Project is operational (i.e., 58 traffic PORs). 
2 1,3-butadiene has a carcinogenic mode of action that can result in leukemia 
3 Formaldehyde has a carcinogenic mode of action that can result in respiratory cancers 
4 Benzene has a carcinogenic mode of action that can result in leukemia 
5 Benzo(a)pyrene has a carcinogenic mode of action that can result in gastrointestinal and respiratory cancers 
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As part of IR3.7 (Diesel Particulate Matter), the Review Panel requested that CN further “Quantify the 
incremental increase in lifetime cancer risk resulting from diesel exhaust exposure due to the Project. 
In preparing this response, work with Health Canada to identify and use appropriate methods to 
prepare this information”.  On Monday November 20, 2017, Stantec Consulting Ltd. (Stantec), CN, 
and Health Canada met via conference call to discuss the IR. During that call, a discussion 
occurred about Health Canada’s recommendation to use the diesel particulate matter (DPM) 
inhalation unit risk (IUR) from the California Office of Environmental Health Hazard Assessment, 
California Environmental Protection Agency (OEHHA, 1998), for the quantification of the ILCR 
associated with potential exposure DE associated with the Project.  

On that call (and in the subsequent written response to IR3.7 provided by CN to the Review Panel on 
January 24, 2018), Stantec and CN suggested that the OEHHA (1998) IUR for DPM is outdated and 
unsupported by current scientific evidence. As a result, CN holds the opinion that use of this value in 
the derivation of an ILCR will misrepresent potential health risks associated with the proposed 
Project. 

Notwithstanding Stantec and CN reservations about the use of the OEHHA (1998) IUR, Health 
Canada has maintained its position that the OEHHA (1998) IUR be used to quantify ILCR from 
possible exposure to DE due to the Project (see: Health Canada’s comments on CN’s response to 
IR3.7(b) dated March 16, 2018 (CEAR# 630)). However, Health Canada has also suggested two 
alternative approaches that could be used instead of calculating an ILCR to address their concerns 
that the carcinogenicity of DE be explicitly addressed as part of the EIS:  

• Alternative 1 -  provide a quantitative assessment of the cancer risk from exposure to DE
following a relative risk approach (as reflected in the meeting minutes attached); and

• Alternative 2 - provide a qualitative assessment highlighting that emissions associated with
the Project are largely from diesel engines; that DE is widely recognized as a human
carcinogen; and if a quantitative approach is not used, explain why with supporting
rationale.

Based on these Health Canada suggestions, Stantec is providing CN with the following quantitative 
and qualitative assessment to further address the issue of potential cancer risk associated with 
Project-related activities. 

http://www.ceaa.gc.ca/050/documents/p80100/122043E.pdf
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RELATIVE RISK 

There appears to be consensus within the scientific community that DE is a human carcinogen; the 
epidemiological evidence accumulated over the past 30 years supports an association between 
occupational exposures to DE and an increased incidence of lung cancer. Vermeulen et al. (2014), 
conducted a meta-regression of lung cancer mortality and cumulative exposure to elemental 
carbon (EC), a proxy measure of DE, based on relative risk estimates reported by three large 
occupational studies: Garshick et al. 2012 (cohort study of trucking industry workers); Silverman et al. 
2012 (case–control miner study); Steenland et al. 1998. (case–control trucking industry workers). 
These three studies provide primary research on cancer risks from exposure to DE and are cited 
globally. From these works, Vermeulen et al. derived a meta-exposure–response curve (ERC) for DE 
and lung cancer mortality that can be applied to occupational and environmental exposure 
scenarios. More recent work by Vermeulen and Portengen (2016) further support this original ERC. 
For the relative risk approach, the outcome is the increased risk of mortality from lung cancer from 
exposure to EC (used as a proxy for DE) compared to an ‘unexposed’ reference group. A relative 
risk of 1.0 means risk for an exposed group is equal to that of an unexposed group. Unlike the ILCR, 
Health Canada and provincial agencies have not established a negligible risk threshold for 
interpreting the results of a relative risk calculation. Therefore, calculated relative risks must be 
assessed qualitatively.  
 
To calculate relative risk, estimates of potential exposure to EC under both baseline and Project-
related cases are required. Elemental carbon was not directly modelled in the original EIS or in any 
of the subsequent IR responses. However, US EPA’s Motor Vehicle Emission Simulator (MOVES) 
database (US EPA 2014) provides information that can be applied to predict EC concentrations 
based on primary exhaust PM2.5 from diesel trucks (i.e., DPM).  
 
In the response to IR3.16, the predicted maximum ground level concentration of PM2.5 was modelled 
for 98 PORs for 2021 and 2031 for a number of cases, including Baseline, Project Alone (No Offsite 
Traffic), Project-Related Offsite Truck Traffic, and CN Contribution (Project Alone + Project-Related 
Offsite Truck Traffic). As noted in CN’s response to IR3.7, modelled Project-related concentrations of 
PM2.5 provided in the EIS were assumed to be made up entirely of DPM although 15-20% of the total 
predicted concentrations of PM2.5 are from secondary (non-diesel related) sources. Therefore, a 
more reasonable estimate of DPM for the Project Alone case could be obtained by assuming that 
only 85% of the predicted Project Alone concentrations of PM2.5 in the response to IR3.16 is made up 
of DPM. The concentrations of PM2.5 for Baseline conditions for 2021 and 2031 represent a general 
background condition and are not primarily from diesel sources. Rather, the Ontario Agency for 
Health Protection and Promotion (Public Health Ontario) has reported that only 11% of the PM2.5 in 
the general environment is attributable to diesel (PHO 2016). Therefore, baseline DPM 
concentrations should be considered equivalent to 11% of the predicted baseline concentrations of 
PM2.5 in the IR3.16.  
 
Additionally, as described in CN’s response to IR3.13, modelling of air emissions for the Project (EIS 
Appendix E.1 and as part of CN’s response to IR3.16) employed a conservative, worst-case 
approach, which is expected to over-estimate potential emissions. For example, all onsite 
equipment units (locomotives during movement; locomotives idling for shipping/receiving/switching; 
non-road equipment (e.g., shunters, reach stackers); trucks; and stationary equipment (e.g., 
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generators)) were assumed to be operating simultaneously onsite, 24 hours per day, at 60% to 80% 
load. Therefore, the PM2.5 concentrations for Project Alone reported in both the EIS and in CN’s 
response to IR3.16 provide a worst-case exposure scenario. Based on CN’s Transboundary Air 
Notification response to Environment and Climate Change Canada (ECCC), it is expected that a 
more reasonable emission of PM2.5 is approximately 40% lower than the maximum worst-case value 
reported in the EIS and in response to IR3.16. For example, not all equipment will be a source of air 
emissions at the same moment in time (equipment operating at any given time is a function of the 
site requirements and level of activity at the site); operational loads are more likely to be in the 
range of 20% to 50%; and because of shift changes, regular equipment inspection and 
maintenance, equipment will run less than 24 hours per day.  
 
Given these modelling assumptions, the calculation of relative risk from exposure to EC as a 
surrogate for DE is conducted herein for two scenarios: 

1. a worst-case scenario, in which EC concentrations for the Project Alone case are estimated 
based on the assumption that PM2.5 concentrations modelled in the response to IR3.16 are 
equivalent to DPM; and 

2. a more reasonable case scenario, in which EC concentrations for the Project Alone case are 
estimated based on the scenario in which DPM is estimated by applying a 15% reduction to 
the PM2.5 concentrations modelled in the response to IR3.16 to account for the contribution 
of secondary non-diesel sources and a further 40% (per the Transboundary Air Notification 
response to ECCC) to account for more reasonable operating conditions.  

Consistent with the data provided in IR3.16, relative risks for both scenarios were assessed for 
“baseline” (existing conditions), “CN contribution” (Project Alone + Project-Related Offsite traffic), 
and a “combined” case, which is the sum of baseline and CN Contribution. Note that unlike in the 
response to IR3.16, the combined case here does not include future traffic unrelated with the 
Project, as there is no way to assign an EC value to the future traffic sources.  
 
Worst-Case Scenario 
 
In the response to IR3.16, the predicted annual average maximum ground level concentration for 
PM2.5 for the Project Alone Case in 2021 is almost 2.5 times higher than what was modelled for 2031 
(1.2 µg/m3 vs 0.5 µg/m3; Table 1). For the Project-Related Offsite Truck Traffic Case, the annual 
average MGLC for PM2.5 in 2021 is almost 3.5 times higher than what was modelled for 2031 (0.12 
µg/m3 vs 0.037 µg/m3; Table 1). In assessing potential cancer risks for residential receptor locations, 
Health Canada guidance (2012) recommends that an 80-year lifetime be used when calculating 
risk. Basing the calculations of relative risk on the maximum concentration alone is overly 
conservative and does not reflect likely lifetime exposures. Because of the anticipated drop in PM2.5 
concentrations between 2021 and 2031 due to changing diesel technologies, a lifetime average 
PM2.5 concentration (based on worst 2021 and worst 2031 values) provides a reasonable upper-
bound exposure estimate. Therefore, lifetime annual average PM2.5 concentrations associated with 
Project Alone, Project-Related Offsite Truck Traffic, and the combined CN contribution were 
calculated using Equation 1. The resulting lifetime average PM2.5 MGLCs are provided in (Table 1). 
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([PM2.5 - 2021] x 10 yrs + [PM2.5 - 2031] x 70 yrs) / LE Equation 1 

where, 
• [PM2.5  - 2021] = MGLC of PM2.5 concentration in 2021;
• [PM2.5  - 2031] = MGLC of PM2.5 concentration in 2031; and
• LE = Life expectancy of 80 years.

Table 1  Worst-Case Annual Average Maximum Ground Level Concentrations and Lifetime Average 
Concentrations of DPM 

Year 
MGLC (µg/m3) for DPM 

Baseline1 Project Alone2 CN related offsite 
traffic2 

CN Contribution  
(Project + Offsite Traffic)2,3 

2021 0.87 1.2 0.12 1.2 
2031 0.87 0.5 0.037 0.5 

Lifetime 
Average DPM4 0.87 0.59  

(HHRA POR 25) 
0.05  

(Traffic POR 23) 
0.59  

(HHRA POR 25) 
Note: 
1, Baseline DPM concentrations were estimated by multiplying the baseline PM2.5 concentrations from the response to 
IR3.16 (7.9 µg/m3 for both 2021 and 2031) by a factor of 0.11 to account for the proportion of PM2.5 in the general 
environment that is attributable to diesel (PHO 2016). 
2Assumed to be equivalent to PM2.5 as predicted in the response to IR3.16. 
3MGLCs from Project Alone and CN related offsite traffic occur at different PORs. Therefore, these MGLCs cannot be 
summed to give a CN Contribution MGLC. The CN Contribution at each of the 98 PORs was calculated by summing 
the Project Alone and CN related offsite traffic annual average PM2.5 concentration. The highest of these sums 
occurred at HHRA POR 25 where CN related offsite tuck traffic contributes less than 1%. Thus, there is no difference 
between the Project Alone and CN Contribution maximum lifetime average. 
4Location of MGLC at either an HHRA POR or Traffic POR shown in brackets. 

As noted above, concentrations of EC were not derived for the EIS or for subsequent IRs. However, 
US EPA’s Motor Vehicle Emission Simulator (MOVES) database (US EPA 2014) provides emission 
factors for EC and primary exhaust PM2.5 from diesel trucks (i.e., DPM). The ratio between these 
emission factors is 0.57; therefore, estimates of EC concentrations were calculated for baseline and 
the CN contribution by multiplying DPM concentrations by 0.57 (Table 2). 
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Table 2 Worst-Case Lifetime Average PM2.5, DPM and Elemental Carbon Maximum Ground Level 
Concentration 

Baseline CN Contribution  
(Project + Offsite Traffic) Combined1 

Lifetime Average DPM (µg/m3) 0.87 0.59 1.46 

Lifetime Average EC (µg/m3)2 0.49 0.33 (HHRA POR 25) 0.83 (HHRA POR 25) 
Note: 
1MGLC presented are from a single POR out of total 98 modelled POR.  
2Location of MGLC at either an HHRA POR or Traffic POR shown in brackets. 

To provide some context to these lifetime average EC values, Gan et al. (2013) reported a mean EC 
level of 0.8 µg/m3 for the Vancouver area between 1994 and 1998. Vermeulen et al. (2014) note that 
this concentration has been reported for metropolitan areas. Sillanpää et al. (2005) reported that 
mean EC concentrations measured over a seven-week period in Athens, Barcelona, Helsinki, 
Amsterdam, Prague and Duisburg ranged from 0.68-1.8 µg/m3. These values are similar to (or higher 
than) the combined case maximum value of 0.83 µg/m3 reported in Table 2, which suggests that 
even with the Project, air quality at the location of the MGLC is not expected to differ from typical 
urban areas. 

The equation to calculate relative risk from Vermeulen et al. (2014) is: 

RR= e (0.000982 x ED x EC) Equation 2 

where,  
• RR = relative risk (unitless);
• ED = exposure duration (years); and
• EC = elemental carbon concentration (µg/m3).

Assuming an exposure duration of 80 years and using the predicted concentration of EC from 
“baseline” (existing conditions), the “CN contribution”, and the “combined” case, which is the sum 
of baseline and CN contribution, relative risks were calculated (Table 3).  

Table 3 Worst-Case Relative Risk for Baseline, CN Contribution and the Combined Case based on 
Elemental Carbon Concentrations 

Relative Risk at the Location of the MGLC (unitless) 

Baseline CN Contribution  
(Project + Offsite Traffic) Combined1 

1.04 1.03 1.07 
Note: 
1based on the sum of EC concentrations, not the sum of relative risk 
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In an unexposed or control population, the relative risk of lung cancer mortality is 1.0. Thus, the 
relative risk of 1.04 for Baseline conditions (which includes DE from existing sources) can be 
interpreted as meaning mortality from lung cancer for baseline/current/ambient conditions is 1.04 
times higher than if there was no exposure to DE (a 4% increase). For the CN contribution, the 
relative risk of 1.03 means mortality from lung cancer from exposure to DE from the Project could be 
1.03 times higher than if there was no exposure to DE. The combined relative risk of 1.07 means a 3% 
higher risk than if there was no Project compared to baseline conditions. 

More Reasonable Case Scenario 

The baseline concentration of EC relied upon in this scenario is the same as under the worst-case 
scenario described above. However, the EC associated with the CN contribution (Project Alone + 
Project-Related Offsite traffic) was decreased based on the more reasonable emissions assumptions 
described above, notably by applying a 15% reduction to the PM2.5 concentrations modelled for the 
Project Alone case in the response to IR3.16 to account for the contribution of secondary non-diesel 
sources and a further 40% to account for reasonable operating condition assumptions per CN’s 
Transboundary Air Notification response to ECCC. The resulting estimates of EC exposure are 
provided in Table 4. With these more reasonable assumptions applied, the highest predicted annual 
average EC concentration at any of the 98 PORs for the Combined case (baseline + CN 
contribution) is 0.67 µg/m3 (Table 4), which is lower than the mean EC concentration of 0.80 µg/m3 
reported for the Vancouver area (Gan et al. 2013) and the range (0.68-1.8 µg/m3) reported by 
Sillanpää et al. (2005) for Athens, Barcelona, Helsinki, Amsterdam, Prague and Duisburg.  

Table 4 More Reasonable Case Scenario Lifetime Average Elemental Carbon Concentrations 

Baseline CN Contribution  
(Project + Offsite Traffic) Combined1 

Lifetime Average EC (µg/m3)2 0.49 0.17 (HHRA POR 25) 0.67 (HHRA POR 25) 
Note: 
1MGLC presented are from a single POR out of total 98 modelled POR.  
2Location of MGLC at either an HHRA POR or Traffic POR shown in brackets. 

Using this approach, the Baseline relative risk (1.04) remains unchanged compared to the worst-
case scenario (Table 5). However, the relative risk for the CN Contribution is less: 1.01 compared to 
1.03. The combined relative risk of 1.05 means a 1% higher risk than if there was no Project 
compared to baseline conditions.  
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Table 5 Relative Risk for Baseline, CN Contribution and the Combined Case based on Elemental 
Carbon Concentrations 

Relative Risk at the Location of the MGLC (unitless) 

Baseline CN Contribution  
(Project + Offsite Traffic) Combined1 

1.04 1.01 1.05 
Note: 
1based on the sum of EC concentrations, not the sum of relative risk 

DISCUSSION 

Health Canada and provincial agencies have not established a negligible risk threshold for 
interpreting the results of a relative risk calculation. Therefore, the relative risks provided as part of 
this LOE cannot be assessed quantitatively. As such, a qualitative assessment is based on 
consideration of the following points.   

• The highest predicted annual average EC concentration at any of the 98 PORs for the
Combined (baseline + CN contribution) is 0.84 µg/m3 under the worst-case scenario and 0.67
µg/m3 under the more reasonable case scenario. Both of these concentrations are similar to,
or less than, the mean EC level of 0.8 µg/m3 for the Vancouver area (Gan et al., 2013). What
is more, these concentrations are similar to, or less than, mean EC concentrations (0.68-1.8
µg/m3; measured over a seven-week period) in Athens, Barcelona, Helsinki, Amsterdam,
Prague and Duisburg (Sillanpaa et al., 2005). These findings suggest that even with the
Project, air quality at the location of the MGLC is expected to be similar to typical urban
areas.

• While a relative risk of 1 is expected for an unexposed reference group, the individuals in the
‘unexposed’ reference groups in the studies used by Vermeulen et al (2014) to derive
Equation 2 were exposed to EC as high as 0.63 µg/m3 (44.2 µg/m3-year / 70 years). This
concentration of EC is similar to the highest predicted annual average EC concentration at
any of the 98 PORs under the more reasonable case assumption from the Combined case
(0.67 µg/m3).

• Relative risks calculated for the CN contribution, while not 1.0, are low (1.03 for worst-case
and 1.01 for more reasonable case).
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CONCLUSION  

As requested by the Review Panel, and considering the alternative approaches suggested by 
Health Canada, Stantec has further addressed the issue of potential cancer risk associated with 
Project-related activities. When coupled with the results of the assessment of cancer risk provided in 
the EIS (Appendix E.7) and in the response to IR3.11 and IR4.29, the following conclusions about 
Project-related risks can be made.    

• The previous conclusion of EIS and subsequent responses to IRs is that modelled
concentrations of chemicals with carcinogenic modes of action for the CN contribution are
either below their respective air quality criteria or calculated ILCRs are considered negligible
(de minimus) when compared to the Health Canada threshold.

• The conclusion of assessment of relative risk is that the increased relative risk above baseline
from the CN contribution, while not 1.0, is low. Health Canada and provincial agencies have
not established a negligible risk threshold for interpreting the results of a relative risk
calculation. However, the concentrations of EC calculated for the CN contribution are
similar to, or lower than, other urban areas.

Given that the assessment from the EIS results in a conclusion of negligible risk and the assessment of 
relative risk indicates exposure and risks that are similar to other urban areas, results from these two 
lines of evidence suggest that risk from potential Project-related emissions of DE may not be 
negligible but is very low. The results from this further quantitative and qualitative assessment support 
the conclusions in the EIS.  This memo was prepared by Dr. Loren Knopper, Dr. Melissa Whitfield 
Aslund, Dr. Bryan Leece, and Tania Noble, M.Eng. Should you have any questions about this memo, 
please contact the undersigned.  

Sincerely, 

STANTEC CONSULTING LTD. 

Loren D. Knopper, Ph.D. 
Principal, Environmental Services 
Phone: 

Melissa Whitfield Aslund Ph.D. 
Environmental Scientist 
Phone:

Attachment: Minutes from Meeting with Health Canada on November 20, 2017 

<Original signed by> <Original signed by>

<contact information removed> <contact information removed>
<email address removed> <email address removed>
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Meeting Notes 
CN Milton Logistics Hub / Panel Review Comment IR3.7 Diesel Particulate Matter 

Date/Time: November 20, 2017 / 3:00 PM 

Place: Conference Call

Attendees: Wendy Wilson, Health Canada France Moreau, CN 
Marika Egyed, Health Canada  Loren Knopper, Stantec 
Barry Jessiman, Health Canada  Bryan Leece, Stantec  
Jeff Wiley, Health Canada   Chris Powell, Stantec 
Gregory Kaminski, Health Canada 
Aurelia Thevenot, Health Canada  
Sheryl Lusk, Environment Canada  

Absentees: Debby Leblanc, Health Canada 
Kitty Ma, Health Canada  
Paula Charbonneau, Health Canada  

1. Review of Panel IR3.7
On September 6, 2017, the CN Milton Logistics Hub Joint Review Panel released Information 
Request Package 3. In that package, IR 3.7 pertained to diesel particulate matter (DPM). In 
comments to the Panel related to this IR, Health Canada requested additional information on the 
predicted effects of the Project’s DPM emissions on human health, and suggested use of the unit 
risk and inhalation slope factor available from the California Office of Health Hazard Assessment 
(OHHA), California Environmental Protection Agency (CalEPA) to quantify the incremental increase 
in lifetime cancer risk. 

To respond to this IR, the Panel has requested that CN undertake the following: 

a) Provide a quantitative projection of DPM emissions generated by the Project; and

b) Quantify the incremental increase in lifetime cancer risk (ILCR) resulting from diesel exhaust
exposure due to the Project.

In preparing this response, the Panel has requested that CN work with Health Canada to identify 
and use appropriate methods to prepare this information. 

The purpose of this call was to discuss the assessment of cancer risk, specifically the use of the 
CalEPA inhalation unit risk. 

2. Preliminary Comments on preparing a quantitative assessment of the ILCR for Diesel Exhaust by
Stantec

Stantec provided the following comments: 

• Stantec noted that in 2016, Health Canada published guidance called Human Health Risk
Assessment for Diesel Exhaust. In that guidance, only non-cancer risk/guidance values were
provided. In terms of cancer, Health Canada wrote “Within the current document, Health
Canada has not evaluated the reviewed studies for use in a quantitative exposure–response
analysis of lung cancer risk with DE exposure. Health Canada will consider the report of the
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Health Effects Institute’s Diesel Epidemiology Project Panel13 to inform any future activities 
relating to quantitative risk assessment analysis of DE”.  

• The reference provided by Health Canada to the Health Effects Institute’s Diesel Epidemiology
Project Panel is to a 2014 workshop. However, this hyperlink from the Health Canada report no
longer points to an active website.

• In November 2015, the Health Effects Institute published a report called, Diesel Emissions and
Lung Cancer: An Evaluation of Recent Epidemiological Evidence for Quantitative Risk
Assessment.

• In this report, the Health Effects Institute provided an overview of the assessment of the causal
relationship between exposure to diesel emission and the development of cancer. Although
the 1998 CalEAP (California Office of Health Hazard Assessment (OEHHA)) unit risk is listed, so
also are 4 major reports (the USEPA, 2002; the National Toxicology Program (2011); and the
International Agency for Research on Cancer (IARC) (2012, 2014)) that post-date the CalEPA
work. In each of those 4 reports, a conclusion was that there is insufficient epidemiological
evidence to support the development of quantitative exposure-response relationship or a unit
risk for diesel emissions.

• Health Canada pointed out on the call that the mandate of the IARC is to determine if a
substance/mixture is carcinogenic or not, and does not include addressing quantitative risk
assessment. Hence, the IARC report does not conclude that there is insufficient evidence to
develop a unit risk for diesel emissions, as stated by Stantec.  Also, IARC 2012 is the press release
for the larger report of IARC 2014; they reflect one major report and not two.

• Stantec concluded that based on current scientific understanding, it appears that the OEHHA
inhalation unit risk is outdated and unsupported by the current scientific evidence of the effects
of DE. While there appears to be consensus within the scientific community that DE should be
considered as a human carcinogen, the quantitative assessment of carcinogenic risk from
exposure to DE, at this time, is uncertain.

• Stantec suggested that the request by Health Canada reviewers to assess incremental increase
in lifetime cancer risk based on the Cal EPA IUR appears contrary to Health Canada’s own
guidance on Human Health Risk Assessment for Diesel Exhaust published in 2016.

• Health Canada stated that the Health Canada Human Health Risk Assessment for Diesel
Exhaust (2016) did not review the appropriateness of the California EPA unit risk for diesel
emissions; it neither refuted nor endorsed it. Hence, the request by Health Canada reviewers to
assess ILCR using the Cal EPA unit risk is not contrary to any conclusions drawn in the Health
Canada (2016) report, as stated by Stantec.

3. Health Canada Comments on the Utility of Preparing a Quantitative Assessment of the ILCR for
Diesel Exhaust

Health Canada provided the following comments: 

• Health Canada stated that emissions associated with the CN Milton Logistics Hub project are
almost exclusively derived from diesel engines. This requires that the approach used in the
environmental assessment acknowledges and addresses diesel emissions explicitly and directly
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due to the widely recognized carcinogenicity of those emissions, as assessed by Health 
Canada and IARC. This is important information for all stakeholders, including the public. 

• While Health Canada’s Human Health Risk Assessment for Diesel Exhaust provides an
assessment of cancer and non-cancer risks associated with diesel exhaust, it does not provide
guidance on completing a quantitative assessment of the cancer risk for diesel exhaust.  No
quantitative assessment is provided in that study.

• The use of the CalEPA unit risk for diesel exhaust is widespread and is commonly used in the
assessment of toxicity of diesel emissions to populations. It has been used by Canadian and US
jurisdictions and in environmental assessments.

• Health Canada acknowledged that the CalEPA unit risk value (1998) is not endorsed by all
jurisdictions.  Derivation of a new unit risk based on recent epidemiological studies would
require a large effort and has not yet been completed by international organizations.  Health
Canada stated that the CalEPA unit risk represents the best value available option and given
that the CN Milton Logistic Hub is a transportation project in which diesel engines are the main
source of combustion emissions, the CalEPA unit risk should be used to complete a quantitative
assessment.  This quantitative assessment could be accompanied by a qualitative discussion of
the uncertainties associated with the CalEPA unit risk.

• Health Canada suggested that an alternative to using the CalEPA unit risk for diesel exhaust
would be to assess the cancer risk of the fine particulate matter produced from the diesel
emissions based on the relative risk estimates of lung cancer risk associated with particulate
matter. The IARC, in addition to declaring diesel exhaust carcinogenic, declared particulate
matter from outdoor air pollution a human carcinogen in 2013.

4. Discussion and Next Steps

• While Stantec acknowledged that some but not all projects have used the CalEPA unit risk
value in Canada, the body of evidence suggests that it should not be used because it is
outdated and not supported by the current scientific evidence.

• Stantec noted that the cancer risk from exposure to DE was assessed in the EIS. Given that DE is
made up of DPM and organic compounds, in the EIS the chemicals with carcinogenic modes
of action were compared against published guidelines and, in the case of benzene and
benzo(a)pyrene, IURs were used to calculate ILCRs. Further rationale and discussion in this
regard will be presented to the Panel in response to IR3.7, which will be based on further review
of available studies dealing with quantitative risk assessment for diesel exhaust and/or DPM.

The foregoing is considered to be a true and accurate record of all items discussed during the 
conference call on November 20, 2017.  These meeting notes were drafted by Stantec and CN, and 
revised based on clarifications provided by Health Canada on March 1, 2018.  
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