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RESPONSE TO COMMENTS PROVIDED BY STANDARDS DEVELOPMENT AND
ENVIRONMENTAL ASSESSMENT BRANCHES

Introduction

The following memo provides responses to comments provided on September 24" 2009, by the
Ontario Ministry of the Environment (MOE) Standards Development Branch (SDB) as part of their
review of the Human Health Assessment of Air Quality Impacts Report prepared as part of the
Georgetown South Corridor Service Expansion (GSSE) and Union-Pearson Rail Link (UPRL)
Environmental Assessment (EA).

1) Criteria Air Contaminants (CACs)

Standards Development Branch has said “More recent benchmarks should be used to assess
these CACs, such as the World Health Organization’s (WHO) Air Quality Guidelines (AQGs),
which were updated in 2005.”

Metrolinx’'s Response

It is understood that the science behind evaluating the health impacts of the criteria air contaminants
(CACs) is constantly evolving, and that some of the NAAQO and CWS benchmarks used in the
current assessment are dated, and may not be fully protective of health effects that occur at low
levels, or where there may be no effects threshold (i.e., PM). However, the regulatory benchmarks
used in the current assessment are not dissimilar to those established more recently by other
jurisdictions based on a more recent evaluation of the scientific literature (refer to the specific
toxicological profiles in Appendix A, and the discussion of NO, regulatory standards in Appendix D of
the human health assessment report). Furthermore, these objectives and standards are currently the
accepted regulatory benchmarks for evaluating these particular chemicals in Canada, which is why
they were selected for use in the current assessment. We still believe they represent an important set
of benchmarks by which to evaluate the acceptability of the EA for the current proposed project.

That being said, the MOE proposes more recent ambient air quality guidelines (AQGs) recommended
by the World Health Organization (WHO, 2006) be used specifically for the evaluation of NO, and
PM.s. These benchmarks are certainly the result of a detailed, thorough review of the scientific
knowledge on the health effects of these compounds. However, the WHO specifically notes that

caution should be used in simply adopting these values as standards for use in assessing risks. In
particular, they note:

“The WHO air quality quidelines (AQGs) are intended for worldwide use but have been developed to
support actions to achieve air quality that protects public health in different contexts. Air quality standards,
on the other hand, are set by each country to protect the public health of their citizens and as such are an
important component of national risk management and environmental policies. National standards will vary




according to the approach adopted for balancing health risks, technological feasibility, economic
considerations and various other political and social factors, which in turn will depend on, among other
things, the level of development and national capability in air quality management. The guideline values
recommended by WHO acknowledge this heterogeneity and, in particular, recognize that when formulating
policy targets, governments should consider their own local circumstances carefully before adopting the
quidelines directly as legally based standards.

Because it is acknowledged that adverse effects of particulate matter (and ozone) do not appear to have a

threshold, the WHO stresses that the guideline values provided (WHO, 2006) cannot fully protect human
health.” (WHO, 2006)

As an example, the European Union (EU) in 2008 adopted the WHO (2006) targets in their regulatory
decision making process, but have put in place a number of constraints on their application by their
member states. Specifically, they suggest the guidelines should only be applied to countries, member
states, or areas that are a “conurbation” (i.e., an aggregation or continuous network of urban
communities) with a population size greater than 250,000 people. This is likely due to the intent to
have the guidelines applied over a large population area, and not to evaluate the impacts of very
localized monitored increases in pollutant concentrations. As such, caution should be taken applying

these types of air quality guidelines at the neighbourhood level of resolution, such as present along
the Georgetown South rail corridor.

Regardless, for the purpose of the current discussion, an evaluation of the predicted health risks for
NO,, PM,s, and SO, can be conducted based upon the ambient air quality guidelines (AQG)
recommended by WHO (2008), to provide further context for the current human health assessment.

Oxides of Nitrogen

e |fthe acute 1-hour regulatory benchmark for NOy used in the assessment were decreased
from 400 to 200 pg/m® to adopt the WHO (2006) AQG, predicted acute 1-hour concentration
ratios (CR) along the corridor would increase approximately two-fold, with maximum predicted
worst-case 1-hour CR values of 3.5 and 5.1 for the Cumulative Future No Build and
Cumulative Future Build scenarios, respectively.

o In this case, predicted short-term air concentrations of NOy at all 125 receptor locations along
the corridor would exceed the WHO (2008) 1-hour benchmark for both scenarios, because the
measured baseline concentration used to represent regional GTA background concentrations

(i.e., 226 ug/m®) already exceeds this benchmark, in absence of a contribution from the
corridor.

o If the chronic regulatory benchmark for NO, used in the assessment were to decrease from 60
to 40 pg/m® to adopt the WHO (2006) AQG, predicted chronic CR values along the corridor
would increase approximately 1.5-fold, with maximum predicted worst-case chronic CR values

of 4.1 and 4.3 for the Cumulative Future No Build and Cumulative Future Build scenarios,
respectively.

o As with the predicted acute risks, predicted annual average air concentrations of NO, at all
125 receptor locations along the corridor would exceed the WHO (2006) chronic benchmark




SO,

for both scenarios, because the measured baseline concentration used to represent regional
GTA background concentrations (i.e., 105.2 ug/m® already exceeds this benchmark, in
absence of a contribution from the corridor.

As noted in the human health report, the evaluation of potential health risks related to
eXxposures to the oxides of nitrogen group as a whole by comparing predicted concentrations
to a benchmark for NO, (both the NAAQO and WHO values are specifically for NO,, not NO,)
is highly conservative and protective. Studies have shown that NO; accounts for a small
fraction (typically 10%) of the NO, emitted from combustion processes. While some of the NO
emitted is rapidly oxidized in the atmosphere (typically by ozone) to form NO,, the overall
fraction of NO, in the predicted ground level air concentrations of NO, will not reach 100% (as
conservatively assumed in this assessment). Based on air modeling conducted using the
ozone-limiting approach (refer to the air quality assessment report), the maximum predicted 1-
hour concentration of NO, from the corridor specifically would be 164.4 ug/m® (compared to a
total NO, concentration of 802 Hg/m®) for the Future Build scenario. As such, the remaining
approximately 80% of the NO, is composed of other oxides of nitrogen (primarily NO) which
are considerably less toxic than NO,.

If the acute 24-hour regulatory benchmark for PM.s used in the assessment were to decrease
from 30 to 25 ug/m®to adopt the WHO (2008) AQG, predicted acute 24-hour concentration
ratios (CR) along the corridor would increase approximately 1.2-fold, with maximum predicted
worst-case 1-hour CR values of 1.1 and 1.2 for the Cumulative Future No Build and
Cumulative Future Build scenarios, respectively.

In this case, predicted short-term air concentrations of PM, 5 at all 125 receptor locations
along the corridor would exceed the WHO (2006) 24-hour benchmark for both scenarios,
because the measured baseline concentration used to represent regional GTA background
concentrations (i.e., 25 pg/m?®) has already reached this benchmark, in absence of a
contribution from the corridor.

It is important to note that the maximum predicted worst-case contribution of PM, 5 from the rail
corridor itself is an additional 2.4 and 4.6 ug/m?® above background for the Future No Build and
Future Build scenarios, respectively.

ratios (CR) along the corridor would increase approximately 7.5-fold, with maximum predicted
worst-case 1-hour CR values of 1.3 and 1.4 for the Cumulative Future No Build and
Cumulative Future Build scenarios, respectively.

In this case, predicted short-term air concentrations of SO, at all 125 receptor locations along
the corridor would exceed the WHO (2008) 24-hour benchmark for both scenarios, because



the measured baseline concentration used to represent regional GTA background

concentrations (i.e., 24.8 ug/m®) has already exceeded this benchmark, in absence of a
contribution from the corridor.

e Itis important to note that the maximum predicted worst-case contribution of SO, from the rail

corridor itself is an additional 1.2 and 4.7 ug/m® above background for the Future No Build and
Future Build scenarios, respectively.

It should be noted that the current assessment already predicts potential acute health concerns at
certain locations along the rail corridor, based upon the maximum number of trains predicted, and
under worst-case exposure conditions. Based upon these results and the recommendations of the
human health assessment report, Metrolinx will be establishing, in consultation with key regulatory
stakeholders, a number of risk mitigative measures (including monitoring along the corridor and
adoption of best available technology) to prevent ambient concentrations along the corridor from
reaching levels which may pose an adverse health risk to nearby residents. In fact, the expected
transition to Tier 4 vehicles, once they become commercially available sometime after 2015, will result
in a significant decrease in emissions of NOx and other combustion byproducts from the corridor.

2) Toxicity Reference Values (TRVs)/ Benchmarks

Standards Development Branch, supported by comments from Health Canada, has said that
the jurisdictional benchmarks for CACs not be presented as levels protective of human health.

The use of the term ‘toxicity reference values’ (TRVs) is not appropriate because it implies a
health based threshold.

Standards Development Branch feels that the proponent’s conclusion that “...the Future Build
scenario has some potential to result in adverse health outcomes (specifically respiratory
irritation) in very sensitive individuals living at a relatively small number of locations along the
corridor...” was not accurate. The consultant's response to the ministry’s August 18, 2009
memo expressing this concern was to say that ‘the most sensitive toxicological endpoint for
each COC has been used to derive the various regulatory penchmarks used in the current
study.’ However, the consultant does not provide any support to this statement.

MetrolinX's Response

Agreed. Any further communication of the health results will include a more detailed discussion of the

concerns related to use of the NAAQOs and CWS as potential benchmarks by which to evaluate
health risk.

3) 90™ Percentile for Background

Standards Development Branch has said that the final report contains the statement that the
90" percentile for background regional concentrations represents a ‘reasonable worst-case’
(p. 41), which SDB feels is not accurate, given that it does not appear to reflect smog days.

There is also inconsistency in the portrayal of what the 90" percentile represents. In some
places in the final report it is still conveyed as \worst-case’; in others not. For example, for




PMi, and PM, (p. 58), in reference to the use of the 90" percentile, states ‘as such this
background concentration will not necessarily reflect those few worst-case bad air days...’

As noted previously, the use of the 90" percentile to characterize background concentrations follows
an MOE protocol for the assessment of ambient concentrations along transportation corridors.
Documentation on this protocol has been provided to the SDB for their consideration.

Regardless, a combined effects analysis was conducted as part of the study that demonstrated that
the use of the 90" percentile background realistically represents the worst-case effect of the project
on air quality levels (please refer to the Air Quality Study report for further details). It should also be
noted that conservative 90" percentile monitored values have been used to represent these regional
background concentrations in the current assessment (i.e., worst-case measured concentrations from
among five monitoring stations throughout the GTA, and five years of data in most cases).

4) Metals as COC’s

Standards Development Branch has said that the proponent has not quantified metals as
COCs within this assessment.

Metrolinx Response

exhausts, the predicted worst case concentration was 0.2% of predicted total PM levels (i.e., 0.009
pg/m® at the worst-affected receptor) for all species of metal. Based on this, the locomotive exhaust
contribution to metals concentrations is far below any applicable criteria and is insignificant.

For metals concentrations due to rail abrasion, predictions were based on representative rail corridor
measurements (from a corridor with high traffic volumes in Switzerland). These data were presented

in Table 9 of the Air Quality Study report and also indicate levels well below applicable air quality
criteria.

Based upon this analysis, as confirmed by the air modelers on the study team, metals were not
carried forward in the human health assessment as potential chemicals of concern. This discussion
was presented in Section 3.2.3 of the human health assessment report, with a reference to the more
detailed discussion provided in the Air Quality Study report in Appendix E.

5) Exposure Parameters

Standards Development Branch has said that the Executive Summary states: “The current
assessment was designed and conducted in the spirit of O. Reg. 153/04”.

SDB notes however, that in fact Health Canada receptor exposure factors are used exclusively.
In some cases these exposure factors are less stringent than those provided in the Ministry’s



