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NOTICE

The information contained in this Appendix was developed strictly for the purpose
of evaluating the environmental impacts associated with the Ambassador Bridge
Enhancement Project and responding to the regulatory requirements applicable
to this proposal. Use of this information for other purposes is not intended, and
any such use is at the risk of the user.
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EXECUTIVE SUMMARY

The overall purpose of the air quality assessment is to determine if the
construction and operation of the Ambassador Bridge Enhancement Project
(ABEP) will result in any environmental effects and consider any mitigation
measures to avoid significant environmental effects.

The study scope was carefully planned to provide insight into a variety of
substances, locations and future scenarios. The study scope was based on the
factors for air quality and climate change outlined in the Environmental
Assessment Guidelines: August 2007 (EA Guidelines) provided by the federal EA
review team. Prior to commencing the air quality assessment, ORTECH
documented the intended study scope in an Air Quality Work Plan (AQWP) and
submitted to Environment Canada for review and comment.

In conducting the assessment, the current air quality conditions were compared to
air quality conditions that are expected to occur in the future. The areas
surrounding the bridge, the customs plaza, and the stretch of public roadway
leading from the bridge to Highway 401, known as Huron Church Road/Talbot
Road (Highway 3) were included in the assessment. The air quality impacts
related to construction activities were also taken into account.

Traffic data from publicly available sources such as The City of Windsor,
Canadian Transit Company and Detroit River International Crossing as described
in detail in Section 3.2, was used for estimating vehicle flow and profile for
existing and future scenarios. The roadway fleet data, combined with
MOBILE6.2C (a model developed by USEPA and enhanced by Environment
Canada to reflect Canadian standards) was used to develop emission factors for
vehicle emissions. A USEPA Compilation of Emission factors (AP-42: Chapter
13.2) was used to develop emission factors for roadway emissions (road dust).

State-of-science air dispersion modeling tools were utilized based on the Air
Dispersion Modelling Guide for Ontario (ADMGO), specifically the USEPA
CAL3QHCR was used to evaluate vehicle emissions and road dust and the
USEPA AERMOD was used to evaluate construction activities. Cumulative
effects were considered by adding the background concentration to the
concentrations predicted using the dispersion models.
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The key findings of the assessment were:

1.

The existing conditions indicate that the greatest air quality impacts do not
occur at the bridge or the customs plaza, but occur around key intersection
locations along Huron Church Road. The impacts generally occur in close
proximity (within ~ <150 m) to Huron Church Road and decrease
significantly with distance. Air quality modeling indicates that concentrations
above the air quality criteria may occur at these locations for certain pollutants
of interest (NOx, PMjo and PM,5). Idling and acceleration of vehicles related
to traffic control lights appear to be a significant contributor to the air quality
impacts. Air quality impacts could be reduced by measures that would allow
thru-traffic to flow more freely such as enhanced signal timing and/or the
removal of lights at key intersections.

The existing conditions indicate that the greatest impact, aside from Huron
Church Road intersections, occurs at the customs plaza. Air quality modeling
indicates that concentrations above the air quality criteria could occur in close
proximity to this location for certain pollutants of interest. Idling and
acceleration of vehicles in the customs queue seem to be the primary
contributor. At the time of this study, additional customs processing stations
were under construction but not yet completed. The expected improvement
was considered in modeling of the future scenarios.

Under the future scenario, in 2011, that considers impacts from construction
activities related to the replacement span, air quality in close proximity to the
bridge will be impacted due to emissions from construction equipment. The
potential exists for concentrations of NOx, PM;, and PM,s above the air
quality criteria. The project proponent plans a number of practical measures
that will mitigate the construction impacts, including when, how and where
the construction equipment will be deployed. Specific mitigation measures
are discussed in detail in Section 6.2 of this report.
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4. Under the future scenario, in 2021 with the Ambassador Bridge referred to
as “future do nothing” or 2021 (FDN), the greatest air quality impacts are still
predicted to occur along Huron Church Road, but are reduced in magnitude
and aerial extent relative to the present (baseline) as more stringent fuel and
vehicle emission standards take effect. For most pollutants of interest, the
model suggests that the effect of more stringent standards outweighs the
increase in traffic volumes. The improvement is most apparent for substances
that are closely tied to the standards, such as NOx. Under this scenario, NOx
concentrations are predicted to be below the air quality criteria. The policy
assumptions considered by Environment Canada in the development of the
model (MOBILE 6.2C) used to estimate current and future vehicle emissions
are detailed in the model documentation. Policies impacting future vehicle
emissions include but are not limited to a reduction in the gasoline and diesel
sulphur content to 25 ppm and 15 ppm, respectively; 10% ethanol
replacement; emission standards for passenger vehicles and light duty trucks
phased in according to the schedules specified in Tier 1, NLEV and Tier 2
regulations; Canadian motorcycle emission regulations phased in during the
period 2006 to 2010 as well as regular incremental reductions in volatile
organic compound emissions under the United States 1990 Clean Air Act
Requirements for ozone non-attainments areas. It should be is noted that the
new emission standards for heavy duty vehicles implemented in the United
States in 2007 are not accounted for in MOBILE6.2C.

5. Under the future scenario, in 2021, 10 years after construction and operation
of the replacement span referred to as 2021 (A), the greatest air quality
impacts are still predicted to occur along Huron Church Road, but are reduced
in magnitude and aerial extent relative to the present (baseline) as more
stringent fuel and vehicle emission standards take effect as described above.
In addition, the air quality in the area near the customs plaza and on the bridge
is predicted to benefit from improved traffic flow due to the higher capacity of
the expanded customs plaza and the new bridge. The reduced vehicle
emissions appear to outweigh the increase in traffic volumes for most
pollutants of interest. The reduced magnitude and aerial extent is most
apparent for substances that are closely tied to the standards, such as NOx.
Under this scenario, NOx concentrations are predicted to be below the air
quality criteria.
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6. Under the future scenario, in 2021, 10 years after construction and operation
of the replacement span plus Ambassador Bridge referred to as 2021 (B),
the greatest air quality impacts are still predicted to occur along Huron Church
Road, but are reduced in magnitude and aerial extent relative to the present
(baseline) as more stringent fuel and vehicle emission standards take effect as
described above. In addition, the air quality in the area near the customs plaza
and on the bridge is predicted to benefit from improved traffic flow due to the
higher capacity of the expanded customs plaza and the new bridge. The
reduced vehicle emissions appear to outweigh the increase in traffic volumes
for most pollutants of interest. The reduced magnitude and aerial extent is
most apparent for substances that are closely tied to the standards, such as
NOx. Under this scenario, NOx concentrations are predicted to be below the
air quality criteria.

7. A comparison of the future 2021 “do nothing” and replacement span only
scenarios, indicate that the replacement span and customs plaza will result in
an improvement in air quality, notably in the area close to the bridge and the
customs plaza. The future 2021 replacement span plus existing Ambassador
Bridge scenario results in an increase in air quality concentrations of some
contaminants in the vicinity of the customs plaza relative to the other 2021
scenarios. This is due to the “worst case” nature of this “two bridge scenario”
which assumes all heavy duty vehicle traffic occurs on the replacement span
with all light duty vehicle traffic on the Ambassador Bridge. The increased
concentration of higher emitting heavy duty vehicles along the replacement
span (particularly in the southbound direction) is predicted to result in slightly
higher concentrations of some pollutants of interest, particularly PM;, and
PM, s associated with road dust, in the vicinity of the customs plaza.
Operation of the replacement span plus the Ambassador Bridge is not
considered a practical scenario by the proponent but has been assessed at the
request of the federal EA review team.

8. The greatest potential for improving air quality exits where air quality is
impacted the most, along Huron Church Road. Comparing areas along Huron
Church Road where traffic flows freely to areas with major arterial
intersections suggests that air quality impacts could be reduced significantly
by measures that would allow thru-traffic to flow more freely such as
enhanced signal timing and/or the removal lights at key intersections. Such
measures fall outside the jurisdiction of the project proponent and as such
strategies for mitigation in this area were not considered in the context of this
air quality assessment.
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1. INTRODUCTION

ORTECH Environmental (ORTECH) was contracted by the Canadian Transit
Company (CTC) to carry out an air quality assessment as part of the
Environmental Impact Statement (EIS) related to the Ambassador Bridge
Enhancement Project (replacement span).

For over 50 years, industry and government have turned to ORTECH for
independent technology-based environmental science and air quality services. As
a recognized leader, ORTECH provides the highest quality services in technical
consulting, problem solving, testing and evaluation with emphasis on air quality
assessment and advanced computational techniques.

The overall purpose of the air quality assessment is to determine if the
construction and operation of the replacement span will result in any significant
adverse impacts on the environment.

The scope of the air quality assessment was originally developed to address
requirements set forth by the federal Environmental Assessment review team in
the document titled “Draft Federal Environmental Assessment Guidelines Under
the Canadian Environmental Assessment Act for the Ambassador Bridge
Environmental Assessment (2006)” dated March 2007. The guidelines were
revised in August 2007 (“EA Guidelines”). The EA Guidelines include a
summary of the air quality and climate requirements provided in the Appendix 1.

As recommended in the draft EA Guidelines, prior to commencing the air quality
assessment, ORTECH documented the intended study scope in a document titled
“draft Air Quality Work Plan” dated June 8, 2007. Incorporating comments and
suggestions provided by Environment Canada (July 13, 2007), a revised Air
Quality Work Plan (AQWP) dated August 10, 2007 was submitted and reviewed
by Environment Canada. Further information for clarification purposes was
provided to Environment Canada on October 23, 2007.
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The scope of the air quality assessment involved:

e preparation of a AQWP including defining the study area, receptors and
pollutants of interest;

relevant data collection and analysis;

assessment of current and projected fleet profile and traffic flow;

preparation of an air emission inventory (air pollutant burden);

setup and completion of dispersion modeling; and

assessment of results including assessing cumulative effects and mitigation
measures where necessary.

The scope of the air quality assessment is described in detail in Section 2.

The emission estimation tools and air quality models used were those identified
by Transport Canada in the revised EA Guidelines dated August 2007 and are
widely used and state-of-the-art tools for such analysis. Ambient air quality
background data from government sources was relied upon for the purposes of
this analysis. The results related to concentrations of substances were based on
model predictions and are sophisticated estimates only; actual measured at
physical locations by analytical methods may give different results.
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2. SCOPE OF THE AIR QUALITY ASSESSMENT

The scope of the air quality assessment, based on the AQWP is summarized in the
following sections and is shown graphically in the flow chart presented in Figure
1.

The air quality assessment considered maximum (worst case) impacts for specific
scenarios through the use of conservative model inputs and selection of maximum
model outputs to develop the maximum credible air pollution emission scenarios
for comparison with air quality criteria.

2.1  The Study Area

Since the replacement span is situated predominantly within the Windsor urban
area, the impacts on residences and other potentially sensitive receptors were
addressed. Impacts on other nearby potentially sensitive environmental areas
such as First Nations lands and transboundary receptors were also considered.

The study area was defined in three zones (site, local and regional) as described
below.

2.1.1 The Site Study Area

Consistent with the EA Guidelines, the Site Study Area will consist of the project
footprint, identified as the area where new construction takes place. The Site
Study Area is shown in Figure 2.

2.1.2 The Local Study Area

The Local Study Area is defined as the area existing outside the Site Study Area
boundary, where there may be the possibility for potential environmental effects
of the project on air quality.

For the purpose of air quality impacts, the Local Study Area has been defined as
areas within 300 m of Huron Church Road extending from the Site Study Area to
Highway 401. An ambient air quality study conducted by the Ontario Ministry of
the Environment (2004) concluded “Increases in particulate matter above
ambient conditions were measured at distances from a few metres to 300 metres
from the roadway”. The Local Study Area will also include impacts around the
main Huron Church intersections.

The Local Study Area is described below and shown in detail in Figure 2. Figure
3 provides the outline of Area B, which comprised part of the initial impact
assessment.
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Figure 1: Air Quality Assessment Flow Diagram
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Figure 3: AreaB
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Local Study Area:

This section of the Local Study Area closest to the site, commences from the
international boundary line near the middle of the Detroit River and includes the
section of Huron Church Road extending from the edge of the Site Study Area
(i.e. edge of the customs plaza) to a distance of approximately 2 km to include the
turn for secondary inspection at Industrial Drive;

The following approach was used to perform the air quality assessment for Local
Study Area:

e due to the complex activities in the vicinity of the Site Study Area, the
assessment of air emissions warranted a detailed analysis including
quantification of emission rates from vehicle exhaust and roadway emissions
(road dust) (using USEPA MOBILE 6.2/6.2C and USEPA emission factors
that have been adjusted to reflect Canadian standards, where appropriate as
recommended by EA Guidelines) associated with traffic along Huron Church
Road using site specific fleet data and peak traffic flow obtained from the
Canadian Transit Company, City of Windsor and DRIC reports that is
representative of this section of Huron Church Road;

e the results were used as input for detailed dispersion modeling (using
CALQ3HCR and based on the Air Dispersion Modelling Guide for Ontario)
to generate concentration profiles; the predicted concentrations were added to
suitable background concentrations for comparison with relevant criteria; and

e impacts, if any, were assessed on special receptors described in detail in
Section 2.2.2.

Area B:

This section includes the section of Huron Church Road from the 2 km point to
Highway 401. Initially this area was selected for study to determine the potential
for impacts resulting from the project, an enhanced bridge crossing. Based upon
the results and analysis of the Local Study Area and the initial analysis of Area B
it has been determined that there are no impacts associated with the project in this
area.
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The following approach was used to perform an initial air quality assessment in
this area further from the Site Study Area:

a 2 km sub-section within Area B was selected to assess the significance of
changes in the physical road and traffic flow conditions along this stretch of
Huron Church Road. The sub-section includes the transition in Huron Church
Road from 3 lanes in each direction north of Cabana Road W (speed limit 60
km/h) to 2 lanes in each direction south of Cabana Road W (speed limit 80
km/h) because the intersection of Huron Church Road and Cabana Road has
historically experienced congestion;

the emission rates from vehicle exhaust and roadway emissions (road dust)
were estimated for this sub-section of the road as described for Local Study
Area. Similar to Local Study Area, the traffic flow considers queuing/idling
along the section of Huron Church Road;

modeling was performed as per Local Study Area using CALQ3HCR and
based on the Air Dispersion Modelling Guide for Ontario to assess emissions
from this point on the road and to generate a concentration profile;
concentration profiles (concentration as a function of distance from Huron
Church Road) were prepared for the points in Area B and compared with
similar profiles prepared for Local Study Area;

the predicted concentrations were added to suitable background
concentrations for comparison with relevant criteria; and

impacts, if any, were assessed on special receptors described in Section 2.2.2.

2.1.3 The Regional Study Area

The Regional Study Area is defined as the area within which there is the potential
for cumulative effects (with other projects). The level of detail provided in the
assessment of cumulative effects is more conceptual and less detailed as these
effects become more remote in distance and time to the project. The assessment
examined the annual emissions associated with the project relative to annual
regional emissions for Essex County (Ontario) and Wayne County (Michigan).
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2.2 Receptors

Receptors included in the air quality assessment are categorized in two groups:
Virtual Receptors and Special Receptors, as summarized below.

2.2.1 Virtual Receptors

Virtual receptors are defined points in space used in air dispersion modeling to
define locations at which pollutant concentrations are predicted and subsequently
used to generate concentration contour plots. A grid system is used to define the
location of the virtual receptors.

2.2.2 Special Receptors

Additional special receptors considered in the air quality assessment include
potentially sensitive receptors such as residences, education facilities, healthcare
facilities, day care facilities, places of worship and municipal parks. These
special receptors represent those that are likely to be most sensitive to impacts
from all phases of the project. Impacts on other potentially sensitive
environmental areas such as First Nations Lands, federal and provincial parks and
transboundary receptors were also considered as special receptors.

2.3 Pollutants of Interest

Consistent with the EA Guidelines, the air quality assessment addressed the
pollutants of interest summarized in Table 1.

As described in Section 4, for polycyclic aromatic hydrocarbons (PAHs),
emphasis was placed on benzo (a) pyrene as this contaminant has air quality
criteria at least 100 times lower than the other PAH compounds commonly
associated with vehicle emissions.
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Table 1: Pollutants of Interest

Group

Pollutants of Interest

Pollutants and
Precursors

Carbon monoxide (CO)

Nitrogen oxides (NOy) (include nitric oxide (NO) and nitrogen dioxide

(NO,) expressed and NO,)

Sulphur dioxide (SO,)

Particulate matter < 10 microns (10 meters) in diameter (PM;)
Particulate matter < 2.5 microns (10 meters) in diameter (PM, s)
volatile organic compounds expressed as non-methane hydrocarbons

(NMHC)

Air Toxics

Benzene (C4Hp)
Acetaldehyde (CH;CHO)
Formaldehyde (H,CO)
1,3-butadiene (C,H,)
acrolein (C;H40)

benzo(a) pyrene plus other polycyclic aromatic hydrocarbons (PAHs)

compounds listed below

Greenhouse
Gases

Carbon dioxide (CO,)
Nitrous oxide (N,O)
Methane (CH,)

Other

ground level ozone (O3)

Other PAH
Compounds

acenaphthylene
acenaphthene
anthracene

benzo (a) anthracene
benzo (b) fluoranthene
benzo (g,h,i) pyrene
benzo (k) fluorene
chrysene

dibenzo (ah) anthracene
fluoranthene

fluorene

ideno (1,2,3-cd) pyrene
naphthalene
phenanthrene

pyrene
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2.4 The Emission Scenarios

In accordance with the EA Guidelines, the scenarios listed in Table 2 were
assessed.

Table 2: Emission Scenarios for Air Quality Assessment

Identification Code Description
Past Past Operation of Ambassador Bridge only (recent 5-year
period)
. Present Operation of Ambassador Bridge only (recent 1-year
Present (Baseline) (Baseline) peprio d) & y( y
Construction 2011 Construction of replacement span and operation of
(Construction) | Ambassador Bridge only (2008-2011)
. 2011 Operation of replacement span only on expected date
Operation (Operation) of completion (2011)
Future (Do Nothing) | 2021 (FDN) Operation of Ambassador Bridge only (2021)
2021 (A) Operation of replacement span only (10 Years Post
Future (A) Construction) (2021)
2021 (B) Operation of replacement span (heavy duty vehicles
Future (B) only) and Ambassador Bridge (light duty vehicles
only) (10 Years Post Construction) (2021)

2.5  Air Quality Criteria and Background Concentrations

The air quality criteria and ambient air quality monitoring data utilized for this
study were obtained from a variety of municipal, provincial, federal and state
regulatory jurisdictions. The air quality monitoring data was assessed and the 90™
percentile concentration was selected to represent the background ambient air
concentrations within the study area.

The assessment of ambient air quality criteria and background concentrations are
described in detail in Section 3.
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2.6 Tiered Approach

The air quality assessment was performed using a 3-tier approach as summarized
below. Details on the approach related to the air emission inventory and
dispersion modelling assessment are provided in Section 4 and Section 5,
respectively.

Tier 1: Very Conservative Screening Basis

Initially, the air quality assessment was performed on a very conservative
screening basis. Traffic flow recorded during the peak morning or afternoon rush
hours periods was applied to all hours of the day. Where maximum air quality
concentrations predicted for Tier 1 were below ambient air quality criteria, further
refinements were not required. If the maximum air quality concentrations for Tier
1 indicate that concentrations above the criteria may occur, further refinements
were warranted as described in Tier 2.

Tier 2: Refined Basis

For Tier 2, the very conservative basis (Tier 1) assumptions were refined to a
more realistic yet still conservative basis. The peak traffic flow recorded during
the higher of the morning or afternoon peak hour was used as the basis to develop
an hourly traffic flow distribution. Non peak hours were proportioned according
to the hourly traffic flow distribution for Huron Church Road. Where the
maximum air quality concentrations predicted for Tier 2 were below ambient air
quality criteria, assessment of further action was not required. If the maximum air
quality concentrations predicted for Tier 2 indicate that concentrations above the
criteria may occur, an analysis of further study required is warranted as
summarized below.

Tier 3: Further Study Required

Tier 3 includes an assessment of further action that may be required in cases
where the maximum air quality concentrations predicted for Tier 2 indicate that
concentrations above the criteria may occur. Such further actions include
mitigation measures used to reduce short-term impacts during the construction
activities to ensure no significant environmental effects. Areas requiring further
study and mitigation measures proposed are described in Section 6.
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3. DATA COLLECTION AND ANALYSIS
3.1  Ambient Air Quality Data

Air quality criteria (National Ambient Air Quality Criteria, Canada Wide
Standards (CWS) and Ontario Ministry of Environment Ambient Air Quality
Criteria) and averaging periods for the pollutants of interest were researched and
summarized. For pollutants of interest without Canadian or Ontario air quality
criteria, available criteria from other jurisdictions were used including the State of
Michigan and the State of New Hampshire. The hierarchy of selection of air
quality criteria was the Ontario Ministry of Environment ambient air quality
criteria and point of impingements standards and guidelines and Environment
Canada (CWS) followed by the State of Michigan and then other jurisdictions, as
needed.

In instances where a pollutant of interest has more than one averaging period
(e.g., CO, NOx, SO,, PMjj, PM;5), the most commonly used averaging period
was selected as the relevant averaging period (RAP) used in the subsequent air
quality assessment. In the case of NOx, the air quality was assessed against both
the 1-hour and 24-hour standard for completeness since for some emission
scenarios the predicted concentration is significant relative to the criteria. The
pollutants of interest, criteria and selected RAP are summarized in Table 3.

Air quality monitoring data for the specified pollutants of interest, used to identify
background ambient air concentrations within the study area, were examined from
a variety of information sources and published network monitoring results. The
data sources examined with an indication of the monitoring period used and the
most recent publication date includes:

e the Ontario Ministry of the Environment (MOE) Air Quality in Ontario annual
reports (2000 — 2005) dated 2006;

e the Environment Canada National Air Pollutant Surveillance Program (NAPS)
reports (2000 — 2004) dated 2007;

e the Michigan Department of Environmental Quality (DEQ) annual air quality
report (2005) dated 2006;

e MOE air quality assessment related to traffic congestion at Windsor’s
Ambassador Bridge (2002 —2003) dated 2004;

e the Detroit River International Crossing (DRIC) initial report of monitoring
adjacent to Huron Church Road (2006) dated 2007,
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e Environment Canada Integrated Atmospheric Deposition Network (IADN)
monitoring (1996 — 2000) dated 2007;

e Sarnia Lambton Environmental Association (SLEA) monitoring data (2002 —
2003) dated 2007; and

e other published data such as Environment Canada Detroit Incinerator
Monitoring reports (1987 — 1990) dated 1992 and recognized air pollution
publications (Seinfeld and Pandis) dated 1998.

Ambient air quality data spanning a recent five-year period for stations located in
the study area for the pollutants of interest were gathered. This included local
monitoring