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PREAMBLE

The City of Hamilton has a plan to implement a Rapid Transit network (referred to as B-L-A-S-T) which, in
the long term, will encompass five corridors. The City is currently focused on Light Rail Transit (LRT) for
its primary east-west corridor, along King Street and Main Street, between Eastgate Square and
McMaster University (the B-Line). It is also in the process of defining a potential corridor and mode of
Rapid Transit for the City’s primary north-south corridor, along James Street and Upper James Street,
between the Waterfront and the Hamilton International Airport (the A-Line), as shown in Figure 1.

Figure 1: General Location of the A-Line and B-Line within the B-L-A-S-T Network
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This report presents a review of the Acoustic (noise and vibration) and Air Quality components conducted
as part of the supplementary investigations for the Hamilton Rapid Transit Preliminary Design and
Feasibility Study, as they pertain to the A-Line.

J. E. Coulter Associates Limited was retained to conduct the Acoustic review. RWDI AIR Inc. was
retained to conduct the Air Quality review.

The purpose of the Acoustic and Air Quality reviews is, in part, to inform the decision-making process
within the Rapid Transit Technology Opportunities study being conducted for the A-Line. The reviews
have also identified sensitivities in the A-Line corridor and parameters for their respective assessments
that will require additional/special attention during the Environmental Assessment of the A-Line RT project.
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1.0 INTRODUCTION

J. E. Coulter Associates Limited was retained by SNC-Lavalin Inc. to conduct a preliminary noise and
vibration review of the proposed City of Hamilton A-Line Rapid Transit (RT) route. The purpose of this
assessment is to contrast the potential effects of either a Bus Rapid Transit (BRT) system or a Light Rail
Transit (LRT) system along their respective corridors. This review precedes the Transit Project
Assessment Process (or Environmental Assessment).

1.1 Project Description

The north terminus of the A-Line is at the Waterfront on the northeast corner of Guise Street East and
James Street North. The south terminus of the A-Line rapid transit system is at the Hamilton International
Airport. The specifics of the route are different for the BRT and LRT options but much of the two routes
are identical, especially south of the Mountain.

The BRT route is as follows:

¢ Runs south along James Street North and James Street South until the Hunter Street GO Centre.

e At the Hunter Street GO Centre, the Southbound buses travel east through the Centre, south
along John Street, and then rejoin John Street South via Charlton Avenue. The Northbound
buses travel straight through on James Street South.

¢ Runs in a dedicated BRT right-of-way on James Mountain Road from Aberdeen Avenue to West
Fifth Avenue on the Mountain.

e The route continues south on West 5th Street until Fennell Avenue West where it turns east to
meet Upper James Street.

e It follows Upper James Street then continues along Homestead Drive where it turns west onto
Airport Road and terminates at the Hamilton International Airport.

The LRT Route is as follows:

¢ Runs south along James Street North to King Street

e The A-Line then shares the B-Line tracks on King Street East, as far as Wellington Street and
Victoria Avenue. The route along King Street East includes the section between Catharine Street
and Walnut Street which is closed to all other road traffic, with the remainder of this section being
used by local traffic only.

e The Southbound LRT route runs along Wellington Street from King Street East to the Claremont
Access, while the Northbound LRT route runs along Victoria Avenue from King Street East to the
Claremont Access.

¢ Runs along the Claremont Access to West 5th Street on the Mountain. The route continues south
on West 5th Street until Fennell Avenue West where it turns east to meet Upper James Street.

e It follows Upper James Street then continues along Homestead Drive where it turns west onto
Airport Road and terminates at the Hamilton International Airport.

Please see Appendix A for the preliminary LRT and BRT route plans.



City of Hamilton Rapid Transit

A-Line

Acoustic Impact Review

J. E. Coulter Associates Limited February 2012

1.2 Study Area

For potential noise and vibration impacts, the primary study area encompasses the sensitive receptors
immediately adjacent to the proposed LRT/BRT routes, usually within 100m to either side of the proposed
alignment. This area is reviewed for both potential noise and vibration impacts.

In the EA, the effects of displaced traffic along parallel routes will also need to be reviewed, though it is
unlikely that such a shift in traffic will generate significant increases in noise.

2.0 PRELIMINARY NOISE AND VIBRATION REVIEW CRITERIA

The preliminary noise and vibration review criteria used to evaluate implications of the proposed LRT
route are based on a set of draft protocols developed through the combined efforts of the Ministry of the
Environment (MOE) and the Toronto Transit Commission (TTC). These protocols are used in the
absence of any existing province-wide protocols for transit projects, specifically relating to light rail transit.
The protocol that most directly relates to this project is the MOEE/TTC Draft Protocol for Noise and
Vibration Assessment for the Proposed Waterfront West Light Rail Transit Line (November 11, 1993).
This protocol is similar to many of the other protocols developed by the TTC and the MOE for other rapid
transit projects within Ontario. The vibration limit of 0.1mm/s rms from the MOEE/TTC Draft Protocol for
Noise and Vibration Assessment for the Proposed Scarborough Rapid Transit Extension is used,
however, in lieu of the 0.14mm/s rms limit from the Waterfront LRT guidelines and ISO recommendations,
as requested by the MOE.

The above protocols, created in the early 1990s, have several outdated references. The protocols and
other guidelines that are not easily accessible are provided in Appendix B. A more current list of
references is provided in Appendix C. Additional definitions are provided in Appendix D.

The noise and vibration criteria, as outlined in the above mentioned document, are summarized below.
These criteria are those also used in the B-Line LRT Environmental Assessment.

2.1 Definition of Sensitive Receptors

As per the MOEE/TTC protocol, sensitive receptors are identified as those existing or municipally-
approved residential developments, nursing homes, group homes, hospitals, and other such institutional
land uses where people reside. Within the project area, the primary sensitive receptors are residential
developments. Though there are some institutional uses located along the corridor, the primacy of
residential development in those same locations implies that any evaluation at the residential receptors
will be representative of other sensitive receptors. For this reason, as the residential receptors are
expected to be most representative of the effects of the proposed BRT and LRT systems, the impacts at
residential receptors will be used as a proxy for other sensitive receptors (land uses) in the same area.
Henceforth, any references to receptors or receivers will be in regard to residential development, unless
otherwise noted.

For the assessment, the protocols dictate that sound and vibration levels need to be calculated at the
point of reception or point of assessment. The point of reception or point of assessment is described in
the protocols as being a sensitive receptor located no less than 15m from the centreline of the nearest
track. There are many points along the route where the point of assessment at a house or apartment, for
example, would be closer than 15m from the nearest track centreline. As a result, the point of
assessment for receptors along the corridor is taken to be the closest sensitive receptor, regardless of
whether or not it is 15m or more from the nearest track centreline. The calculations are adjusted
accordingly for actual setbacks.
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2.2 Noise Impact Criteria
There are two primary components to the noise impact assessment criteria.

e The first and most common component in transit projects is the noise impact as a result of
changes to the roadway sound levels at the receptors. Essentially, this is a comparison of sound
levels with and without the project’'s implementation. For this analysis, sound levels without the
BRT or LRT are compared to the sound levels with the BRT or LRT. The horizon year used to
project the traffic volumes on the affected streets is 2021 to allow for the project and its
surrounding roadways to reach a mature level of use." The comparison is based on a daytime
(0700-2300 hours) and nighttime (2300-0700 hours) equivalent sound level comparison, which is
appropriate for non-highway projects. Where the sound levels with the project exceed the sound
levels without the project by at least 5dB, noise control needs to be considered where it would be
technologically, economically and administratively feasible.

e The second set of noise criteria applies to ancillary facilities and is beyond the scope of this
review as discussed in Section 2.4, below.

Sound levels are calculated at the closest point of reception, which can be the closest facade or outdoor
living area during the daytime and the closest facade during the nighttime. Nighttime sound levels are
evaluated based on a second floor or higher (apartments) receptor.

2.3 LRT Vibration Impact Criteria
The vibration impact criteria attempt to address two potential impacts from vibration generated by the LRT.

e First, the criteria consider perceptible (ground-borne) vibration levels. This addresses vibration
that can be felt by residents in a building.

e Secondly, the criteria document also mentions the sound from vibration (vibration-induced sound)
but does not set a limit.

The limit for perceptible vibration levels has been set to 0.1mm/s rms (root-mean-square) velocity. If
absolute vibration levels are expected to exceed this limit, mitigation methods need to be determined
during the detailed design phase to meet it to the extent technologically, economically and
administratively feasible.

There are no specific criteria in Ontario that set limits for the sound resulting from vibration (vibration-
induced sound). The relatively lower limit of 0.1mm/s instead of 0.14mm/s (suitable for hospital vibration
levels) attempts to reduce this issue. The possibility for a noise impact as a result of vibration still exists.
It is dependent on the frequency spectrum of the vibration as well as the levels. Based on the United
States Federal Transit Administration guidelines (2006), a guideline level of 35dBA is used in this report
for residential rooms and other rooms (e.g., hospitals) where people generally sleep, for cases where the
ground-borne, vibration-generated noise dominates the impression of the passby.

The vibration-induced noise criterion level of 35dBA should be taken into context along with the air-borne
noise. New LRT vehicles typically exhibit maximum sound levels ranging from 78-80dBA at 7.5m while
traveling at 40km/h, similar to a pair of medium-sized trucks. For rooms with exposure to the LRT and
other traffic, outdoor sound levels in this range would indicate indoor sound levels of 48-50dBA, assuming
a general 30dB noise reduction from closed windows. In this case, the contribution from vibration-
induced noise would be negligible and often indistinguishable from the air-borne noise coming through
the closed window. Thus, the criterion level for vibration induced noise is mainly applicable to those
rooms with little or no window exposure to the LRT. Examples of these would be flanking

12021 is the horizon year for which traffic projections were available.
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apartments/houses with little or no window exposure, inset bedrooms separated from the LRT exposure
by another room, or in basement apartments with small windows.

Vibration levels are evaluated at the nearest point of a residential or sensitive-use building. The review of
vibration-induced noise potential involves identifying the locations where the rail system passes close to
buildings, or where there is special track work prone to creating vibration (switches). Next is the
identification of the uses in the buildings and the proximity of sensitive rooms to the source of vibration.
Then, the vibration levels must be estimated and, where impacts are anticipated, a level of vibration
control specified.

The vibration review applies primarily to the LRT option. The BRT system, provided proper standard
maintenance practices are implemented, should not generate noticeable vibration levels in most types of
sensitive receptors.

2.4 Scope of Review

The preliminary noise and vibration review only assess the effects arising from the introduction of light rail
vehicles (LRVs) along the LRT route and additional buses along the BRT route. The traffic volumes used
in the assessment consider the reduction in traffic caused by removing lanes of traffic along the route
wherever such an action is required. At this very early stage, stationary sources cannot be assessed.
The vibration review is based on the B-Line Noise and Vibration Impact Assessment, dated October 4,
2011, and prepared by this office.

The subsequent Environmental Assessment will review the potential effects of stationary sources (bus
terminals or transit hubs, power substations, the maintenance and storage facility) and construction.

3.0 NOISE IMPACT ASSESSMENT
3.1 Identification of Sensitive Receptors

The A-Line routes run through a variety of land uses. The most common sensitive receptors along the
route are residences. There are also schools, places of worship, and medical facilities scattered
throughout the corridor. Some areas with primarily commercial development at grade also incorporate
second storey residential apartments. Based on a preliminary review of the corridor, several
representative Points of Reception (PORs) have been identified.

Based on the LRT/BRT alignment, traffic volumes, and receptor characteristics, 13 representative Points
of Reception have been identified. These receptors have been chosen because they are the most
sensitive to the noise from the LRT and/or BRT routes. Generally, receptors at intersections and adjacent
to high-traffic roads are less sensitive, as the existing sound levels are higher than areas with lower road
traffic. Hence, the greatest impact, if any, will be in areas with lower existing (or future “no project”) sound
levels. The specifics of each of these receptors are summarized in Table 1, below. Each of these
receptors will help provide a representative indication of the change in sound levels resulting from the
introduction of the rapid transit system.

Figures 2 through 7 in Appendix A show the locations of the PORs.
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Table 1: Points of Reception

POR Type Dominant Noise Source
1 Low rise James Street North
2 2" floor residential James Street North
3 2" floor residential James Street North

4a 2" floor residential King Street East
4b Low rise James Street South
5a Low rise Claremont Access
5b Low rise James Mountain Road
6 Hospital (non-residential West 5" Street

7 Low rise Fennell Avenue West
8 Low rise Upper James Street
9 Low rise Upper James Street
10 Low rise Upper James Street
11 Low rise Airport Road

Note: Points 4a and 5a apply to LRT only and points 4b and 5b apply to BRT only.

In areas dominated by hard, reflective ground, receptors on the lower floors will generally be at least as
sensitive to increases in adjacent road traffic as receptors on the upper floors. As the elevation of the
receptor increases, the contribution to the overall noise from other roadways also increases. Primarily
first- and second-storey levels are evaluated as an indication of the worst-case situation. For this
preliminary review, it is assumed that the topography between the receptors and the noise sources is
comprised of hard, reflective ground.

3.2 Light Rail Vehicles and Bus Rapid Transit

The noise impact assessment compares the sound levels along the route under two different conditions
for the design year of 2021. The sound levels without the project are higher than the current sound levels
due to traffic growth within the corridor. The sound levels with the project will be comprised of existing car
and truck traffic and the addition of the LRT or the BRT, as well as some other non-BRT bus traffic.

Given the sound levels expected for the light rail vehicle and for buses and given the traffic volumes (with
and without the project), the noise impact of the LRT and BRT routes can be determined.

Sound levels are calculated using the Ministry of the Environment's ORNAMENT prediction procedure.
The computer program used for this analysis is the MOE’'s STAMSON 5.04 computer program, which
incorporates both ORNAMENT (road) and STEAM (rail) prediction methods. Although on rail, the LRVs
are treated in the analysis as roadway sources and are evaluated based on the ORNAMENT procedure
using a modified profile similar to but greater than medium trucks.

For this preliminary review, sound levels were not measured along the proposed route corridors.
Measuring the actual sound levels for short periods should probably be conducted during the EA to
ensure the validity of modelled sound levels, especially in areas where the roadway/transit route inclines
sharply (i.e., in the area of the Mountain).
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3.2.1 Light Rail Vehicle Noise Characteristics

Modern light rail vehicles come in a few different forms. They are often divided into modules, such as a
passenger module or a motor module (also referred to as a passenger bogie or motor bogie). Commonly,
a new LRV vehicle will have two motor bogies and maybe a passenger bogie in the middle, resulting in a
vehicle length of 30-40m. These are also different from older streetcars in that they have wheel covers
and are more modern in design, resulting in modestly lower sound levels. Newer, light rail wheels also
have constrained damping, which, coupled with larger turning radii, greatly reduces wheel squeal noise
on corners.

As the LRVs have not been selected as yet, specific noise data are unavailable. The noise impact
assessments completed for some of the Toronto Transit Commission’s Transit City LRT routes indicate
sound levels of approximately 82dB at a distance of 7.5m for a comparable vehicle travelling at 40km/h
on concrete. These are specifications only and not actual sound levels. Recently measured data from
the Jerusalem LRT indicate maximum sound levels of 75dBA at 7.5m for a 35m long two-motor bogie
vehicle travelling at 40km/h. For the purposes of this assessment, the focus is on the sound level of an
LRV in operation. Based on the above sound level data and based on the B-Line assessment, it would
be appropriate to use an approximate sound level of 74dBA maximum at 15m to represent the proposed
light rail vehicles travelling at 40km/hr. Within the ORNAMENT procedure, the profile would follow the
following equation:

Linax = 33.910g(S) +19.4

Where L. is the peak sound level in decibels and S represents the speed of the vehicle in kilometres
per hour. The above equation results in the following sound level vs. speed profile.

MAXIMUM LRT SOUND LEVELS vs. SPEED

86
84
82

Maximum Sound 80
Level at 15m 78 T —#—|RT Sound

(dBA) 76 Level Profile
74 —./'

72
70
68

40 45 50 55 60 65 70 75 80
Vehicle Speed (km/hr)

If LRT is chosen for the A-Line, manufacturer’'s sound level data for the B-Line’s light rail vehicles should
be available by the time this project reaches the Environmental Assessment stage. A more detailed noise
and vibration impact assessment can then be carried out using either the above approximations or the
actual sound level data.

As per standard practice, buses are classified as medium trucks and have been modelled that way in this
preliminary review.
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3.2.2 Traffic Volumes

Traffic volumes with and without the project have been supplied by Steer Davies Gleave (SDG) for the
major sections in the corridor. These future volumes have been determined through use of the EMME
model, which covers the City of Hamilton, and existing available traffic volume data. It should be noted
that EMME is a regional model which has been used to predict local traffic flows in the future in the AM
peak hour. These AM peak hour traffic flow predictions have then been adjusted upward to reflect the
growth in flow on links for the future time required for noise assessment purposes. This approach is
appropriate for the current stage of development of the A-Line. More detailed traffic modelling, however,
will be required as part of the next stage of project development to arrive at flow predictions that are
suitable for a detailed noise assessment for the A-Line Environmental Project Report.

Table 2 outlines the 2021 “without project” traffic volumes along the project corridor. Table 3 outlines the
2021 “with project” traffic volumes along the project corridor, assuming LRT is selected, and Table 4
outlines the 2021 “with project” traffic volumes along the project corridor, assuming BRT is selected.
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Table 2: Future (2021) Without Project Traffic Volumes

POR Main Roadway Between Roadways Daytime (0700-2300) Nighttime (2300-0700)
Cars | Heavy Medium LRT | Cars | Heavy Medium LRT
Trucks | Trucks and Trucks | Trucks and
Buses Buses
1 James Street North Strachan and Burlington 7,143 71 169 - 794 8 19 -
2 James Street North Cannon and Barton 8,140 71 203 - 904 9 23 -
3 James Street North Rebecca and King William | 12,046 120 364 - 1,338 13 40 -
4a King Street Walnut and Ferguson® 0 0 0 377 0 0 0 72
4b James Street South Charlton and Herkimer 18,130 91 651 - 2,014 10 72 -
5a Claremont Access Upper James and Sherman | 52,748 | 2,884 2,884 - 5,861 320 320 -
5b | James Mountain Road Aberdeen and West 5" 18,069 | 201 687 - | 2,008 22 76 -
6 West 5" Street Brantdale and Fennell 15,831 6 493 - | 1,759 1 55 -
7 Fennell Avenue West West 5" and West 2™ 20,759 | 225 517 - | 2,307 25 57 -
8 Upper James Street Fennell and South Bend 28,911 | 1,941 2,258 - 3,212 216 251 -
9 Upper James Street Stone Church and Rymal | 14,261 402 767 - 1,585 85 45 -
10 Upper James Street 20 Rd and Dickenson 10,477 365 681 - 1,164 41 76 -
11 Airport Airport Access and 231 0 97 - 26 0 11 -
Homestead

Notes: 1. The without project traffic volumes used here are based on the fact that the A-Line is not built but that the B-Line LRT is operational.
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Table 3: Future (2021) With Project (LRT) Traffic Volumes
POR Main Roadway Between Roadways Daytime (0700-2300 Hours) Nighttime (2300-0700 Hours)
Cars | Heavy [Medium Trucks| LRT | Cars | Heavy Medium LRT
Trucks and Buses Trucks | Trucks and
Buses
1 James Street North | Strachan and Burlington 6,656 67 164 332 740 7 18 72
2 James Street North Cannon and Barton 6,441 64 186 332 716 7 21 72
3 James Street North | Rebecca and King William | 11,353 114 357 332 1,261 13 40 72
4a King Street Walnut and Ferguson 0 0 0 709 0 0 0 144
5a Claremont Access |Upper James and Sherman| 41,298 | 1,028 1,028 332 | 4,589 114 114 72
6 West 5" Street Brantdale and Fennell 9,369 49 243 332 | 1,041 5 27 72
7 |Fennell Avenue West| West5" and West 2™ | 12,823 | 152 347 332 | 1,536 17 39 72
8 Upper James Street [ Fennell and South Bend | 18,094 | 1,813 1,910 332 2,010 201 212 72
9 Upper James Street | Stone Church and Rymal | 8,493 335 481 332 944 37 53 72
10 | Upper James Street 20 Rd and Dickenson 16,755 468 566 332 | 1,862 52 63 72
11 Airport Airport Access and 231 0 0 128 26 0 0 36
Homestead
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Table 4: Future (2021) With Project (BRT) Traffic Volumes
POR Main Roadway Between Roadways Daytime (0700-2300) Nighttime (2300-0700)
Cars | Heavy |[Medium Trucks| BRT | Cars | Heavy Medium BRT
Trucks and Buses Trucks | Trucks and
Buses
1 James Street North | Strachan and Burlington | 4,890 49 146 453 543 5 16 108
2 James Street North Cannon and Barton 5,228 52 174 453 581 6 19 108
3 James Street North | Rebecca and King William | 11,167 112 355 453 | 1,241 12 39 108
4b James Street South Charlton and Herkimer | 11,158 61 487 453 | 1,240 7 54 108
5b [James Mountain Road| Aberdeen and West 5" 0 0 0 453 0 0 0 108
6 West 5" Street Brantdale and Fennell | 2,300 6 6 453 | 256 1 1 108
7 | Fennell Avenue West | West 5" and West 2™ | 15,344 | 134 377 453 | 1,705 15 42 108
8 Upper James Street | Fennell and South Bend | 17,279 633 730 453 | 1,920 70 81 108
9 Upper James Street | Stone Church and Rymal | 8,140 140 286 453 904 16 32 108
10 | Upper James Street 20 Rd and Dickenson 16,707 359 456 453 | 1,856 40 51 108
11 Airport Airport Access and 231 0 0 151 26 0 0 36
Homestead
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The following assumptions were used in modelling the traffic data:

e With the exception of the LRT/BRT volumes, daily traffic has been divided into daytime and
nighttime volumes, using a typical 90% daytime/10% nighttime split.

e A conversion factor of 13.52 has been used to convert non-LRT/BRT AM Peak Hour volumes into
Average Annual Daily Traffic volumes.

e Nighttime LRT operations are expected to stop between 0130 and 0500 hours for maintenance.

e LRT/BRT volumes south of the Mountain Transit Centre are substantially lower.

e The speed limit for regular traffic is assumed to be 60km/h on Upper James Street and the
Claremont Access and 50km/h everywhere else.

e The operating speed of the LRT/BRT will be the same as regular traffic.

e Due to the nature of sound, changes in traffic volumes of +25%/-20% would change the overall
sound levels by 1dB only.

3.2.3 Assessment Analysis and Results
Table 5 summarizes the “Without Project’” and “With Project” sound levels, as well as the expected

daytime and nighttime impacts for the LRT option. Table 6 summarizes the “Without Project” and “With
Project” sound levels, as well as the expected daytime and nighttime impacts for the BRT option.
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Table 5: Expected LRT Sound Levels and Expected Impacts

POR Without Project Sound Levels (dB) With Project Sound Levels (dB) Impact (dB)
Daytime (16hr Leg) Nightime (8hr Leg) Daytime (16hr Leq) Nighttime (8hr Leq) Daytime Nighttime
Traffic | LRT | TOTAL® | Traffic | LRT | TOTAL"
1 63 56 62 61 65 56 57 60 2 4
2 64 58 64 62 66 58 58 61 2 3
3 66 59 66 62 67 60 58 62 1 3
4a 63 59 0 66 66 0 62 62 3 3
5a 70 64 67 56 67 60 53 61 -3 -3
6 60 53 58 59 62 51 55 56 2 3
7 68 61 66 62 67 60 58 62 -1 1
8 73 67 73 61 73 67 57 67 0 0
9 65 59 64 58 65 57 55 59 0 0
10 64 58 65 61 66 59 57 61 2 3
11 52 46 44 56 56 38 53 53 1 3
Notes: 1.  The “With Project Sound Levels” have been divided into Traffic Only and LRT Only sound levels to show the relative significance of each. They are
then added together to obtain the TOTAL sound level, which is used to determine the potential impact.
2.  Estimated setbacks have been used in the above assessment. The actual distance between the centreline of the LRT route and the PORs will affect

the noise impacts summarized above.
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Table 6: Expected BRT Sound Levels and Expected Impacts
POR No Project Sound Levels (dB) With Project Sound Levels (dB) Impact (dB)
Daytime (16hr Legy|Nightime (8hr Leg) Daytime (16hr Leq) Nighttime (8hr Leq) Daytime Nighttime
Traffic | BRT | TOTAL® | Traffic | BRT [ TOTAL®
Only Only Only Only

1 63 56 61 59 63 55 56 59 0 3

2 64 58 63 60 65 57 57 60 1 2

3 66 59 66 60 67 59 57 61 1 2

4b 65 59 64 58 65 57 55 58 0 0

5b 69 62 0 61 61 0 58 58 -8 -4

6 60 53 50 57 58 44 54 55 -2

7 68 61 66 60 67 60 57 62 -1 1

8 73 67 70 59 70 63 56 64 -3 -3

9 65 59 62 57 63 55 53 57 -2 -2

10 64 58 65 59 66 58 56 60 2 2

11 52 46 44 54 54 38 50 50 -1 0

Notes: 1. The “With Project Sound Levels” have been divided into Traffic Only and BRT Only sound levels to show the relative significance of each. They
are then added together to obtain the TOTAL sound level, which is used to determine the potential impact.
2. Estimated setbacks have been used in the above assessment. The actual distance between the centreline of the BRT route and the PORs will

affect the noise impacts summarized above.
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The impacts of the LRT and BRT routes are summarized in Table 7, below.

Table 7: Summary of LRT and BRT Noise Impacts

POR LRT Impact (dB) BRT Impact (dB)
Daytime Nighttime Daytime Nighttime

1 2 4 0 3
2 2 3 1 2
3 1 3 1 2
da -3 0 N/A N/A
4b N/A N/A 0 0
5a -3 -3 N/A N/A
5b N/A N/A -8 -4
6 2 3 -2 1
7 -1 1 -1 1
8 0 0 -3 -3
9 0 0 -2 -2
10 2 3 2 2
11 1 3 -1 0

In no case does the introduction of the project (either LRT or BRT) generate a noise impact in excess of
5dB along either of the primary routes. There are, however, areas where the increase in sound level will
be noticeable, especially during the nighttime periods. For example, POR1 experiences a 2dB and 4dB
increase in daytime and nighttime sound levels, respectively, under the LRT option whereas it
experiences a 0dB and 3dB increase in daytime and nighttime sound levels, respectively, under the BRT
option. A 3dB or greater change in sound levels would be noticeable to residents living along the corridor.

Careful attention should be paid to the final alignment of the LRT through some of the quieter areas, like
POR1 and POR11. An offset of the noisier vehicular traffic could result in a 5dB impact.

Comparing the 2 options, the BRT clearly generates lower noise impacts. This is mostly explained by the
fact that a light rail vehicle is slightly noisier than a typical bus. A single LRV, as modeled, generates
about 3dB more noise than a single bus. The daytime volumes of BRT vs. LRT are 453 vs. 332, which
represent a 1.3dB difference. Thus, the LRT-only sound levels are 2dB greater than the BRT-only sound
levels during the daytime, as is demonstrated in Tables 5 and 6, above. There also seems to be a
greater traffic re-assignment for the BRT option. That is, there is a larger reduction in the amount of
vehicular traffic on the respective routes when comparing the 2021 BRT option to the 2021 LRT option
traffic volumes. This is to be expected as the BRT option closes James Mountain Road to other vehicles
whereas the LRT option removes 2-lanes from the Claremont Access.

There are light rail vehicles in the market that produce sound levels lower than the hypothetical LRV used
in this noise assessment. A quieter LRV would then “blur” the small sound level differences between the
LRT option and BRT option.

Sample calculations are provided in Appendix E.
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3.2.4 Wheel Squeal Issues

If the LRT option is selected, careful attention will need to be paid to the possibility of wheel squeal.
There are a number of relatively small radius turns proposed along the route. The larger the turning
radius, the lower the likelihood and the maximum sound level of wheel squeal. The B-Line LRT did not
have such 90 degree turns and hence wheel squeal was not found to be a concern along that route.
Particular attention should be paid to the turning radii at the relatively quiet north and south terminus
areas of the LRT route.

3.3 Noise Impact on Future Development

The Urban Hamilton Official Plan and Transit Oriented Design Guidelines, approved by Council, define
the major transit routes (including the A-Line) as intensification areas. As such, the areas along this
corridor are intended to include an intensification of residential (sensitive receptor) uses at grade and
above commercial ground floor uses. Both of the aforementioned Council approved documents require
pedestrian friendly developments where buildings are located as close as possible to the street.

The specifics of such future development are currently unknown. The feasibility of dealing with the noise
of the LRT or BRT can be determined based on the predicted future sound levels. In most cases, the
introduction of LRT or BRT along the corridor will cause a net reduction in sound levels. Because of this
reduction, developments located along the corridor should not require anything more substantial (in terms
of noise control) than similar developments already located along the corridor. In the event of
development extremely close to the traffic noise sources (for example 1.5m away from the edge of the
roadway), noise mitigation measures such as upgraded windows and air-conditioning are readily
available to new development. The need for these measures is little affected by whether or not there is
an LRT or BRT along the corridor. It is unlikely that typical residential development will require upgraded
glazing unless the development features very large window areas and is located very close to the
roadway. The conclusion is that future development close to the transit corridor will not be encumbered
by the LRT or BRT. The development may require upgraded noise control measures such as acoustic
barriers, air-conditioning, and enhanced glazing (windows) which are all standard for new development
along arterial roads due to road traffic noise.

It is the responsibility of the proponent of the future development to provide the necessary noise control
measures to satisfy both MOE and City of Hamilton noise guidelines. In addition, it is up to the proponent
of the development to design according to the intended use of the facility, which may be more sensitive
than the typical residential development.

4.0 VIBRATION IMPACT ASSESSMENT

The vibration impact assessment is based on a prediction of future vibration levels due to the project in
the corridor. The closest sensitive receptors to the corridor are considered, but vibration impacts will be
negligible beyond 50m. As outlined in the criteria section, the upper limit for vibration levels is 0.10mm/s
rms, based on the MOEE/TTC Draft Protocol for the Scarborough Rapid Transit Extension. A limit of
35dBA in quiet sleeping quarters has been suggested for vibration-induced noise, as per the FTA
guidelines.

The effects of the light rail vehicles on the vibration and sound levels within adjacent structures have been
considered between the two ends of the LRT route wherever there are sensitive receptors located
adjacent to the tracks.

This analysis evaluates primarily the effects from tangent track and follows the procedures and
assumptions used in the B-Line vibration impact assessment. The Environmental Assessment of the A-
Line will likely be based on preliminary data and this review has been based on less refined inputs. The
following review, however, may be useful in selecting and detailing a proposed route that, while still
effective from a transit service perspective, limits the amount of upgraded vibration isolation that may be
required.
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Please note that only the LRT is assessed for potential vibration impacts. The BRT system, provided
standard road maintenance practices are implemented, is unlikely to produce noticeable vibration levels
or vibration-induced noise at the sensitive human hearing frequencies.

4.1 Critical Factors and Assumptions

The unsprung mass per axle, the soil conditions, the distance from the track to the receiver, and the
speed of the vehicle will all affect the vibration levels at the receiver. Although the technology is different,
the basic factors controlling the vibration from the LRV will be comparable to those of the streetcars
currently in use in the City of Toronto. It is assumed that, where the LRT is running along roadways, the
track will be embedded in concrete.

The total weight of a 30-40m long light rail vehicle will be in the range of 40,000kg. The new vehicles’
unsprung mass per axle, along with the stiffness of the suspension that dictates the nature of the vibration
levels, will not be markedly different than that for the typical Canadian Light Rail Vehicles (CLRVS)
currently in use in Toronto.

A general review of the soils in the City of Hamilton does not indicate the persistence of finely-compacted
sandy soils. As a result, vibration propagation along the route is expected to be similar to that in Toronto.
More detailed geotechnical data will need to be obtained for the detailed design, as well as verification of
the vibration propagation characteristics of the soils in critical areas.

In contrast to current CLRVS, the proposed light rail vehicles could include an additional two axles. This
can be expected to increase the peak vibration levels by 50%.

Vibration levels typically increase linearly with speed. For sections on most roadway rights-of-way, the
LRT system can be expected to operate at the same posted speed limit as the adjacent traffic:

e 60km/h on the Claremont Access and Upper James Street
e 50km/h everywhere else.

In the following sections, a decibel scale has been used to depict a change from one level of vibration to
another. For example, a 10dB reduction means that the vibration levels are 1/3 of their otherwise
expected levels. A 10dB reduction when the initial vibration levels are 1.0mm/s would result in a reduced
vibration level of 0.33mm/s.

4.2 Measurement of Existing Streetcar Vibration Levels

Vibration levels of existing streetcar lines have been measured by J. E. Coulter Associates Limited over
the past several years at various locations in the Toronto area that are similar to areas along the
proposed B-Line LRT route, which are also similar to the proposed A-Line LRT route. The streetcar lines
measured in the past typically operate at speeds in the range of 25-30km/h, so the measured vibration
levels will have to be increased accordingly to suit the assumed A-Line LRT option.

The measured peak vibration levels have been adjusted to reflect the presence of an additional two axles
and the various speeds throughout the corridor.
4.3 Light Rail Vibration Isolation Systems
There are several forms of vibration isolation that can be used for light rail systems running on track
embedded in concrete.
For rail embedded in concrete, the typical vibration isolation systems are:

e Rubber-embedded or encapsulated track (also referred to colloquially as the rubber boot). The

rubber material reduces the vibration transmission into the concrete and subsequently into the
adjacent structures. There are various embedded rail systems with differing properties.
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e Another isolation method for rail in concrete is a floating slab system. This system floats on a
concrete rail bed mounted on rubber isolators, reducing the transmission of vibration from the
concrete into the soil and adjacent structures.

For the purposes of the vibration impact assessment, it is assumed that there will be at least a simple
rubber embedded rail system that achieves a 5dB reduction in vibration levels.

4.4 Prediction of Vibration Levels

Both the ground-borne vibration (perceptible vibration) and the vibration-induced noise resulting from the
proposed LRT system have been estimated. The perceptible vibration levels are evaluated based on the
MOEE/TTC Protocol's guideline limit of 0.10mm/s RMS. The vibration-induced noise from the LRT is
evaluated at residences based on the FTA guideline level of 35dBA, wherever the air-borne noise would
not dominate the vibration-induced sound.

The predicted vibration levels are based on the posted speed limit assumptions of the LRT along the
various sections.

4.4.1 Perceptible Vibration Levels on Concrete Track

On concrete-embedded track, the CLRVs were measured at various distances. Table 8, below,
summarizes the measured vibration levels.

Table 8: Measured Vibration Levels on Concrete Track Bed

Distance from Track Centreline (m) Vibration Levels (mm/s rms)
3 0.19
7 0.13
12 0.11

As discussed earlier, all new light rail systems include at least a basic (Level 1) version of the embedded
rail. Considering the 5dB reduction (44% reduction) from this system, the increase in speed to 40km/h,
and the addition of an extra axle, the vibration levels from the LRT in place can be estimated. Again, it is
assumed that clayey soils persist throughout the areas with concrete-embedded track.

Table 9, below, summarizes the estimated vibration levels that would be present at various setbacks from
the centreline of the nearest track.

Table 9: Expected LRT Vibration Levels on Concrete Track Bed

Distance from Track |Vibration Levels at Various Speeds
Centreline (m) 50km/h 60km/h
6 0.17 0.21
10 0.11 0.14
15 0.10 0.12
20 0.08 0.10

As can be seen from Table 9, any residential receptors located 20m or more from the centreline of the
nearest track will meet the guideline limit of 0.10mm/s without any additional vibration control measures
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when the LRT is operating at a speed of 60km/h. Any residential receptors located 15m or more from the
centreline of the nearest track will meet the guideline limit of 0.10mm/s when the LRT is operating at a
speed of 50km/h. Otherwise, residential receptors located closer than the setbacks listed above may
require additional vibration isolation to reduce the vibration levels to 0.10mm/s rms. For concrete
embedded track, however, vibration control to limit vibration-induced noise is more critical and will
supersede the requirements for perceptible vibration mitigation (refer to Section 4.4.2).

4.4.2 Vibration-Induced Sound

For light rail on a concrete track bed, vibration-induced sound (the rumble) tends to be more of an issue
than perceptible vibration, especially at close setbacks. At greater setbacks, vibration-induced sound
becomes less critical as the damping characteristics of clayey soils reduce the vibration levels in the
octave bands that human hearing is sensitive to. At setbacks of 20m or more from the nearest track,
perceptible (ground-borne vibration) is more critical than vibration-induced noise. The following analysis
for vibration-induced noise is based on setbacks of 20m or less, which occurs primarily wherever the LRT
is operating at 50km/h.

Wherever the centreline of the LRT is within 30m of a sensitive residential receptor, upgraded vibration
isolation may be required if the operating speed of the LRVs is 60km/h or greater. With a speed limit of
50km/h and a setback of 20m or less from the LRT centreline, upgraded isolation may also be required.

4.5 Vibration-sensitive Land Uses and Equipment

Specific aspects of institutional uses (e.g., hospitals) and commercial uses are not well addressed by the
MOEE/TTC protocol. As prepared for the B-Line, the City should compile a list of sensitive uses such as
lecture halls, theatres, hospitals, scientific research facilities, recording studios, etc. that may be affected
by the vibration from the LRT.

St. Joseph’s Healthcare Hamilton, located on the northwest corner of West 5" Street and Fennell Avenue,
is known to have plans for vibration-sensitive equipment (an MRI). This equipment has already been
designed so that building vibrations (e.g., those resulting from footfalls or from mechanical equipment) do
not affect the equipment’s operations. The proposed LRT route runs closer to the hospital than the street.
Although the vibration levels are unlikely to be perceptible by the occupants of the hospital, the effect on
the hospital’s special equipment would likely need to be looked at during the EA and detailed design
phases. Upgraded vibration isolation for the tracks may be sufficient, given that some of the equipment
already incorporates forms of vibration control.

4.6 Vibration Impact on Future Development

As discussed in Section 3.3, the future A-Line corridor is slated for intensification. The possibility that
such development may be affected by the vibration from the future A-Line LRT has been considered. If
BRT is adopted for the A-Line, vibration will not be an issue.

The primary assumption of the vibration impact assessment is that the LRT system will incorporate at
least a basic level of vibration isolation (a simple rubber embedded rail providing approximately 5dB
insertion loss). In the event that future development is located very close to the LRT tracks, the
developer will need to consider the potential effects of vibration. In the event that the basic vibration
isolation is insufficient, the developer can readily implement receptor based vibration control measures.
The most common and most practical method to control vibration from surface transit systems is
foundation lining.

It is the responsibility of the proponent of the future development to provide the necessary vibration
control measures to satisfy both MOE and City of Hamilton vibration guidelines. In addition, it is up to the
proponent of the development to design according to the intended use of the facility, in the case that it is
more sensitive than the typical residential development.
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5.0 CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE WORK

The noise output of the LRT option is slightly higher than the BRT option, even after accounting for a
higher volume of transit vehicles under the BRT scenario. There are some areas, such as on James
Street North, where the introduction of the LRT will generate an approximately 3dB impact. The BRT, in
most cases, is about 1dB to 3dB quieter than the LRT option and so does not approach a 5dB impact as
often as the LRT option does. It should be noted that the actual vehicle selected may be quieter than that
modeled in either this assessment or the assessment of the B-Line LRT. A quieter vehicle would then
“pblur” the differences in noise effects between the LRT and BRT options. In any case, the difference is
small.

In terms of vibration, the BRT option would generate negligible vibration levels at the typical setbacks
throughout the corridor provided that standard road maintenance practices are implemented. The LRT
option, however, would likely need some upgraded vibration isolation, especially when it travels through
the downtown core of Hamilton. During the planning stages of the LRT option, attention to setback from
sensitive receptors and careful consideration of maximum speeds could limit and even eliminate the need
for upgraded vibration isolation.

This noise and vibration review was completed using preliminary data and the data contained within the
B-Line noise and vibration report. A more detailed study of the preferred option would need to be
completed for the Transit Project Assessment Process. This study would also look at the other effects of
the proposed option, such as ancillary facilities (hubs, stations, terminals, power substations, etc.) and
special conditions (e.g., bus loops for BRT or special trackwork for LRT).
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OTOCOLF Ol VIBERATION MENT
PART A. P SE

The Toronto Transit Commission (TTC) and the Ministry of the Environment and Energy
(MOEE) recognize that transit facilities produce noise and vibration which may affect
neighbouring properties within urbanized areas. This document identifies the framework
within which criteria will be applied for limiting wayside air-borne noise and ground-borne
noise and vibration from the TTC's proposed Scarborough Rapid Transit Line Extension (the
"Line”). This proposed extension is to run from McCowan station to Markham Road and
Sheppard Avenue East. The framework presented in this document is to be applied for
planning purposes in order to address the reguirements of the Environmental Assessment Act
and is to be utilized during implementation of the Line.

The passby sound leveis and vibration velocities in this protocol have been developed
specifically for the Line and this protocol is not to be applied retroactively to existing TTC
transit Lines, routes or facilities, including the existing SRT line, nor to transit authorities ather
than TTC. Further, the criteria specified for this project are not precedent setting for future
projects.

Frediction and measurement methods are being developed by tha TTC. This will be done in
consuitation with MOEE and the Ministry of Transportation (MTO). Studies pertaining to noise
and vibration levels are also being conducted by TTC. Upon compietion of these studies, the
TTC may revisit the assessment criteria and methods in this protocol to medify them as
required in consultation with MOEE and the Ministry of Transportation (MTQ).

FART RA

During design of the Line, predicted wayside sound levels and vibration velocities are to be
compared to criteria given in this protocol. This will permit an impact assessment and heip
determine the type or extent of mitigation measures to reduce that impact. Sound levels and
vibration velocities will be predicted from sound levels and velocities of TTC's existing rail
technologies.

The criteria presented in this document are based on good operating conditions and the impact
assessment assumes this condition. Good operating conditions exist when weil maintained
vehicies operate on well maintained continuous welded rail without significant rail corrugation,
It is recognised that wheel flats or rail corrugations will inevitably occur and will temporarily
increase sound and vibration levels until they are corrected. Levels in this protocol do not
reflect these occasional events, nor do they apply to maintenance activities on the Line. TTC
recognizes that wheel rail squeal is a potential source of noise which may pose a concern to
the community. TTC is investigating and will continue 1o investigate measures to mitigate
wheel rail sgueal and will endeavour to mitigate this noise source. TTC endeavours to
minimize the noise and vibration impacts associated with its transit operations and is
committed to providing good operating conditions to the extent technolegically, economically
and administratively feasible.
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itis recognised that ievels of sound and vibration at special trackwork, such as at crossovers
and turnouts, are inevitably higher than along tangent track. Also, there is a limit to the
degree of mitigation that is feasible at special trackwork areas. This is to be taken into
account in predicting sound and vibration levels near these features and in applying the levels
in this protocol. Special trackwork, such as at crossovers and turnouts, is encompassed
within the framework of this decument.

This protocol applies 1o existing and proposed residential development having municipal
approval on the date of this protocal. The protocol also applies to existing and municipaily
approved proposed nursing homes, group homes, hospitals and other such institutional land
uses where people reside. This protocol does not apply to commercial and industrial land
uses.

This protocol does not apply closer than 15 m to the centreline of the nearest track. Any
such cases shall be 2ssessed on a case by case basis.

Part D of this document deals with airborne noise from the Line and its construction. Part E
deals with groundborne noise and vibration from the Line.

PART C. DEFINITIONS

The following definitions apply to both parts D and E of this document.
Anciilary Facilities:

Subsidiary locations associated with either the housing of personnel or equipment
engaged in TTC activities or associated with mainLine revenue operations. Examples
of ancillary facilities include, but are not limited to, subway stations, bus terminals,
emergency services buildings, fans, fan and vent shafts, substations, mechanical
eguipment plants, maintenance and storage facilities, and wehicle storage and
maintenancea facilities.

Passby Time Interval:

The passby time interval of a vehicle or train is given by its total length and its speed.
The start of the pass-by is defined as that point in time when the leading wheels pass
a reference point. The end of the pass-by is defined as that peint in time when the last
wheeis of the vehicle or train pass the same reference point. The reference point is to
be chosen to give the highest level at the point of reception or point of assessment,
i.e. usually at the point of closest approach. From a signal processing perspective, the
passby time interval will be defined in the prediction and measuremant mathods being
developed.
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BT D. AlR QISE
1.0 DEFIN! S

The follewing definitions are to be used onfy within the context of Part D of this document.
Ambient:
The ambient is the sound existing at the point of reception in the absence of all noise
from the Line. In this protocol the ambient is taken to be the noise from road traffic
and existing industry. The ambient specifically exciudes transient noise from aircraft
and railways, except for pre-existing TTC rail operations.
Daytime Equivalent Sound Levei:

Loq 16, is the daytime equivalent sound level. The definition of equivalent sound level
is provided in Reference 2. The applicable time period is from 07:00 to 23:00 hours.

Nighttime Equivalent Sound Level:

L. is the nighttime equivalent sound level, The applicable time period is from 232:00
to 07:00 hours, _

Peint of Reception:
Lavtime: 07:00 - 23:00 hours

Any outdoor point on residential property, 15 m or more from the nearest track’s
centreline, where sound originating from the Line is received.

Mighttime:  23:00 - 07:00 hours

The plane of any bedroom window, 15 m or more from the nearest track’s centreLine,
where sound criginating from the Line is received. At the planning stage, this is
usually assessed at the nearest facade of the premises.

Passby Sound Level, L., :

Within the context of this document, the passby sound level is defined as the A-
weighted aquivalent sound lsvel, L, [Reference 2] over the passhy time interval.

2.0 RAIL TRANSIT

In the assessment of noise impact, rail transit is considered to include the movement
of trains between stations, the movernent and idling of trains inside stations as well
as the movement of trains between the mainiine and ancillary facilities. Ancillary
facilities are not considered part of the rail transit and are assessed as stationary
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2.1

sources. Trains idling in maintenance yards and storage facilitities are part of the
stationary source.

The assessment of noise impact resulting from Line is to be performed in terms of the
following sound level descriptors:

11 Daytime eguivaient sound level, L, g,
2} Nighttime equivalent sound level, L4,
3 Passby Sound Level, L.

The predicted daytime and nighttime equivalent sound levels inciude the effects of
both passby sound level and frequency of operation and are used to assess the noise
impact of the Line. The Passby Sound Leve! criterion is used to assess the sound
levels received during a single train passby. The criteria and methods to be used are
discussed in Sections 2.1 and 2,2,

Criteria

Mpise impact shall be predicted and assessed during design of the Line using
the following sound level critaria:

DAYTIME EQUIVALENT SOUND LEVEL:

The limit at a point of reception for the predicted daytime eguivalent
sound levels for rail transit operating alone (excluding contributions from
the ambient] is 55 dBA or the ambient L, g, whichever is higher.

NIGHTTIME EQUIVALENT SOUND LEVEL:

The [imit at & point of reception for the predicted nighttime equivalent
sound levels for rail transit operating alone (exciuding contributions from
the ambient) is 50 dBA or the ambient L, 4. whichever is higher.

PASSEBY SOUND LEVEL:

The limit at a point of reception for predicted L., for a single train
operating along and exciuding contributions from other sources is 80
dBA. This limit is based on vehicles oparating on tangent track. It does
not apply within 100m of special trackwork and excludes whesl raii
sgueal.

Mitigating measures will be incorporated in the design of the Line when
predictions show that any of the above limits are exceeded by more than 5 dB.
All mitigating measures shall ensurs that the pradicted sound ievels are as close
te, or lower than, the respective limits as is technologically, economically, and
administratively feasible.
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2.2 Prediction

in most cases, a reasonable estimate of the amblent sound level can be made using
a road traffic noise prediction method such as that described in Reference 9, and the
minimum sound levels in Table 106-2 of Reference €. Prediction of road traffic L, is
preferred to Individual measurements in establishing the ambient. Prediction
techniques for the L,, from road traffic and the L,, or L., from transit shall be
compatible with one another. Any impact assessment following this protocol shall
include a description of the prediction method and the assumptions and sound level
data inherent in it.  Prediction and measurement methods compatible with MOEE
guidelines and procedures are being developed by the TTC at the date of this protocol
in consultation with MTO and MOEE.

3.0 ANCILLARY FACILITIES

Predicted noise impacts from ancillary facilities shall be assessed during the design of
the Line in accordance with the stationary source guidelines detailed in Reference 5.
The predictions used shall be compatible with and at [east as accurate as CSA

Standard Z2107.55.

40 B ! IXED TR {

Where buses are part of the road traffic there are no additional criteria requirements
beyend these presented in the Ministry of Transportation of Ontario Protocol for
dealing with noise concerns during the preparation, review and evaluation of Provincial
Highways Environmental Assessments [Reference 1]1. Busas should be considered as
medium trucks in the traffic noise prediction models.

CONS CTION

Moise impacts from the construction of the Line are to be examined. For the purposes
of impact assessment and identifying the need for mitigation, the Ministry of the
Environment and Energy guidelines for construction presented in Reference 7 are to
be referred to.
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D-BORME V' ON

The assessment of ground-borne vibration impact is confined to the vibration that is produced
by the operation of the Line and excludes vibration due to maintenance activities,

In recognition of the fact that the actual vibration response of a building is affected by its own
structural characteristics, this document deals with the assessment of ground borne vibration

only on the cutside premises. Structural characteristics of buildings are beyond the scope of
this protocol and beyond the control of the TTC.

.0_DEFINITIONS

The following definitions are to be used only within the context of Part E of this document.
Point of Assessment:

A point of assessment is any outdoor point on residential property, 15 m or maore from
the nearest track's centreline. where vibration originating from the Line is received.

Vibration Velocity:

Vibration Velocity is the root-mean-sguare (rms) vibration veiocity assessed during a
train pass-by. The unit of measure is metres per second {m/s} or millimetres per second
{mm/s). For the purposes of this protocol only vertical vibration is assessed. The
vertical compenent of transit vibration is usually higher than the horizontal. Human
sensitivity to horizontal vibration at the frequencies of interest is significantly less than
the sensitivity to vertical vibration.

VIBRATION ASSESSM

Vibration velocities at points of assessment shall be predicted during design of the

Line. If the predicted rms vertical vibration velocity from the Line exceeds 0.1 .

mm/sec, mitigation methods shall be applied during the detailed design to meet this
criterion to the extent technologically, economically, and administratively feasible.

Any impact assessment following this protocol shall include a description of the
prediction method and the assumptions and data inheremt in it. Prediction and
measurement methods are being developed by the TTC at the date of this protocol in
cooperation with MTQO and MOEE.
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PROTQCOL FOR NOISE AND VIBRATION ASSESSMENT

BART A, PURPOSE

The Toromo Tranét Commiession (TTC) and the Ministry of the Environment and Energy (MOEE)
tecagniss that lrﬁnsni facslities produss neiss and vibration which may afect maighbouring
proportien within urbanised areas.  Thia document identifies the framework within which ciltaria
wiil be applied for Ymiting wayside 2ir-bome nofse, ground-bome noisa and vibration ftom the
TTC's proposed Watarfront Wast Light Rail Trangif Ling {the "Ling”). The proposad lina ie fo nun
from Spadina and Gueen’s Quay West fo the CME Dufferin Street Gate and fram the Humber
l.oop ta Legion Mogd. Tha famewor pregantad in This doclment k2 1o be appliad for plaaning
purposes in ordef io address the requiremants of the Envionmental Assessment Act and Is 1o
be utifized durlng Implementaiicn of the Line.

The passby saund levels gnd vibraticn velociles in this protocsl hsve Been developed
apacificaly for the Ling and this protocal is nat ta be applled retroactirely to exlsting TTC transit
fnes, routes or faclites, including the existing Ines with whish this line will intersest, nor fo transit
authoritias other than TTC. Furthar, the criteria spegiiad far this projeet ars nol pracaedant zoiting
for future projectd.

Pradiction and measurament methods are being deveioped by the TTC. This will be done in
censuliation with MOEES and tha MINstry of TIansponatan (MTQ). Snidies pEMEMINg 10 noiss
and vibration javeéls are also being conducted by TTG. Upan completion of these studles, the
TTC may ravisit the asgessment onteria and methode In thie pratosol to modify them as required
in cansuttation with MOEE and the Minfstry of Tranaperation (MTO}

PART §: GENERAL

During design of the Ling, pradicted wayside sound fevele and vikration veloctiies are lo ba
compared t© criterta given In this protecol,  Thig will gamit gn impact a3asaament and haip
determine the tyge or exient of mitlgaticn measures to reduce that lmpast.  Sound levels and
vibratlon vslogities will be pradicted from sound levele and velogitles of 3TC's existing ralt
jechnologles.

The fitaria pregsertted in this document ara based on good aperating conditions and the impact
aszessmenl assumes this condition. Gocgd aperating condiions exist when welt meintained
vehicles oparate an well maintained centinuous waldad rail withowt significant rall carrugation.
It is recognised that wheel flats or rail cornsgations will inevitably acour and will tempararily
increase saund and vikratlon lavais untll they are correctsd, |Levels in lhis protocol do not refllect
thess ococasional events, ner do they apply to melntanancs actvities on the Line. TTC
ety izes il whee! rall squeal 1s 2 poteniizl source of naolse which may pase a concam 1o me
community, TTC is investigatng and wiil continue to investigate measares to miligate wheel rail
squesl and will aﬂdaamur’fo mitigats thiz noiss soutce.  TTC andeavours o minimizs the noles
and vibration impacts associated with It transit operations and is committed to providing good
operatlng conditions o the axtant technoiogicatly, econemically and adminisiratively feasitle.

ORAFT -2

|
It |z racagnised that levels of sound and vibration at apecial trackwori, such as at croegsovars and
turnouta, ars inevitably higher than along langent fack. Also, thare Is a Imit to the dagres of
mitigation that ig feagibio at special trackwork aresg. This & e Se taken Into account in
prediciing sound; and vibration levels near theas featurss and in epplying the laveig in this
protocol,  Special trackwark, such as at erossovers and turnouts, [$ encompagsad within the
frammwork of Whis, dogurment.

This protoso! appfies to  ex(sting and proposed residentisl deveiopment having munigipsi
approval an e date of this protacol, The pratacol also appiles 1o existing and municipally
approved propased nursing hemas, group homes, hoepitals and other such institutionat land
usas whara p:api:,e reside. This protocol doss not apply (o commercial and Industrial land usee.

This protoect doss not apply closer than 18 m ta the certraline of the nearest track. Any such
cases shall be assessed on 4 ¢ase by ouse bagis.

!
Part [ of this dogument deals wilh airsoms noise from the Line and it consfruetion. Fart E
deals with ground-barne netse ang vibradon rom the Line,

PAAT C. DEFINITIONS
The follewing definitions spply i Both parts D and £ of this doeeument,
Ancillary Facilitlag:

1
Subgidiary locstions associated with cither the hausing of perscrnel or equipment
engaged in TTLC activities or azsociated with mainiine ravenue operatlons. Examupies of
anclilary fadiilies inciude, but are nol fimiled W, sulway slioog, bug lenninsts,
emengency gervices buildings, fans, fan and vept shafls, substaflons, mechanical
equipment plams, maintanance and storsge facliiies, and vehlcla storage and
maimtanarics facilifas.

Fassby Tima Intervai;

of ihe pags-by [ defilned as that point In time when the leading wheels pags A maferanca
peind, The end of the pass-by is defined as thal polnt in time when The last whezls of the
~vehiclainass the same referancs point. The refsrenca point I8 1o be chosen o give the
highest lewvel at the point of reception or polnt of assessment, La. ugyally ai the point of
cluseat approach. From s signal pracassing perspedtive, the passby time ntaval will be
defined in'the prediciian and measurement mathods being developed.

I

~
X Tha passty ime inrval of A yghicle'ls given by s total langth and fte speed. The start
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PART 0, AIR-EORNE NOISE

1.0 DEFINITIONS

The foillowing deﬁfm‘tfana are 19 e usad anly within tha confext of Part O of this document.
Ambiant: ]
Tha amt:u'ént ia the sound exdeling at the point of racention In the absencs of all noige
fram the Ling. nthis protocol the amblant 18 taken to be the ngise from road fraffic and
axigting ndusTy. The ambient specifically excludes ranglent nokee from airerat and
railways, except for pre-existing TTG rall opsrationa,
Daytime Egquivaient SQund Levei:

. trips davilme aquivalent sound laval, The definition of equivalant sound lguel is
pravided In Referenty 2. T sppliveble Uiny parod ié rom 07:00 19 23:00 hour.

nghﬂfma Equivalent Sound Level:

L

Lagn 16 the nightime equivalent sqund leval. The applicabis tme perlnd g frem 23:00 2

07:00 hours, E .!

Point of Haception:

Daytime: B7:00 » 23:00 haurs
Any eutddar point on residential property, 13 m or morg ram thy negrast rack's
wenirgling, where sound grigingling from the Line 1§ receivad,

Migttfime;  23:00 - €7:00 houra

The pianc' of Ay bedraom window, 13 m o more from the nearest track’s camrefine,
whera saund ariginating ftam tha | ina i recsived, A{ the planning stags, \hie i ELty
asoessed at the naarest facade of the premizas.

Passby Sound Levet, Loy, ©

Wikhin the wontext of ihig document, the passty sound lgve! is defined &s the A-rsighted
equlva!ent sound loval, Lm [Ftafarence 2] over the passby lime intarval,

20 Rall TRANSIT

In the asséssment of nolse Impact, ral transit ig eonsidered to Include ths movement of
yahicies betwesn stations, the mavemnearm aoel killng of vahicles braiue slalioms us well @

the movaroent of vehiclee betwaen the maining and anclllary faciities. Anciilgry faciflod
are nat etnsidersd part of the rail traneil and are assessed as statioriary sources.
Vehicles idling In malntonance yarde and storage faciitiliss ars part of the stabionary

squrce,

Ik CRETINTEREIE YN PR
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2.2

ad.

The assesilsrnent af neise impact resulting from the Une is fo be perfenmed in terms of
the foilowing sownd level descriptars:

1)
2 i Nightfirne equivalent sound level, L,
) i Paggby Sound Lavel, Ly,

Daytime equivalent sound lavel, L, ..,

The predicted daytime and nightime equivalant sound levels include the offecis of both
passby sound lavei and frequency of oparation and are used to aseess the naiss impact
of tha Ling. The Fassby Sound Leval griterion is used to sssses e sound levala
racaived during a singia vehicia pesshy. The criteria and maothods ta be used are
discussed In Sections 2.1 and 2.2

Critaria

Nc’]se Impact shafl te pradicted and assessed during desngn of the Line using tha
fﬂllo-mng suund leval oritaria:

CAYTIME EQUIVALENT SOUND LEVEL:

I
i The lmit &t & point of reception for the predicted daytime equivalent saund
jevele for rall Tansft operating alone (oxciuding comirbutions from the

ambient} Is 55 dBA or the ambient L, 4, whichaver ia higher.
NIGPUTIME ECILUIVALENT SOUND LEVEL:

_ The fimit gt & point gf rageption for the pradicied nighttime aquivalant
sound levels for rall ransit aperating alone (exciuding contribufions fram
the amblent) ie 50 dBA or the ambilent L 4 whichever 5 higher,

PASSEY SOUND LEVEL:

The iimit st a paint of recsption for pradictsd L, far 2 gingle vehicls

operating alone and exciuding corirt utions from other sourges is 50 dBA,

I - This limit ja based an wehiclzs operating an tangent track. & dees not
acply within 100m of special traclwarl and excludes whee! rzil sgueal

Miiigating measures will be incorporated in the design of e Une when
pradlctlcrva show thal any of the above limils ars exceeded by mors than § dB.
Al mliugaﬂng measures shall ensure that the predicted sound levels are as closs
o or lower than, the respectlve Imits as ls technaloglcally, emmmieally. and
administrahvaiy toasible,

}'Pradlctinr_!

In mast gises, a reasonakle estimate of the ambiant saund Javel can ba made using 2
roed trafflc naise prediction method such as that described In Reference 8, and the
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minfum gound [ovels in Table 106-2 of Referenee & Predistion of road raflo Ly, 6
prefarred o Individual messurements in astebiishing the ambisnt. Pradiction tachnigues
for the: L, Trom soud Uaific and NG Ly ar Ly, fmom tmesit shali be compatible with one
ancther. Any Impact assessment tnflowing this protecnl shall inciude a description of
the predigtion method and the sssumptions and sound level data Inherent i it
Pradclion and measuremant methods compatibie with MOEE guidelines and procediures
are baing deveioped by the TTE at the date of thla protecsk It eznsultation with MTO and
MOEE.

2.0 ANCILLARY FACILITIES

Pracictad noise Impacts fram ancillary facififles shall be assesssd during the design of
the Line In,acsordanca wilh the stationary source guidefines detail=d in Reterence 8. The
predictions used ahall e compatiole with and al least ag accurals as GSA Standard

Z107.55.

4.0 _BUSES [N MIXED TRAFF!

Where buges are pait of the road wafic there are no additional criteria requirements
teyond tase prasented in the Ministry of Tranepartation of Qntarig Pratocal for dealing
wlih ncige conesms duyfing the preparatian, review and svaluation of Pravincial Hig nw:ays
Erviconmentzl Assessments [Referenca 1], Buses shouid be considersd as medium

trucks In the Tafic nolse prediclon madels.

;

* 5.0, CONSTRUCTION
i _
i i

Moisa impacts from tHa canstrustion of the Une are ta be axamined, For the purposes
of Impact assessment and identliying the need for miigaiton, the Ministry of the
Envirenment and Energy quidalines far canstruction preserted in Reference 7 are 1 be
raterred 10,
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AT E, AROUND-BORNE VIBRATION

The assaspmeont t:n' ground-bdme vibratlon impagt is ¢ontingd to e viralion that is preqused
Dy the aparallon of the Ling and excludgs vioration ue 1o meintenance actvilies,

In recognitlon of fhe fact that the actual vibration respanse of a bullcing ls affectad by Ity gwn

" strueturat gharacthiistica, this document deals with the assessmem of ground-bome vikration

enly gn 1o guisich promises.. Sructursl charelenistica of pufidings are beyond nescupe of thig
protocal and heyénd tha eartrl of thg TTC,

I s recognised tial ground-boms viaration Gan produce alr-bome noise stds a struture and
thera I & diect Ghirelzton betwesn the wo. The TTG can only Gontrol grownd-bome noise by
ceniroling ground-bome vibration.  Accardingly, ground-bame noise wil be predicted and
4§5esaed In termg of vibration measured at & point of assessment using the iimit in Section 20,

Vibration Asgasgriant.

1.0_DEFINITIONS &

~ The fellgwing ﬂﬂlfﬂiﬁﬂﬂﬁ &g to be used only within e context of Part  of this document,

Polimt of Agsessment;

A paint of agsssament is any autdoor palnt on residental property, 15 M of fore Tom , .
e nearast ireck's centralng, where vitvation originaling from the Line is received,

P
t \'Ibrﬁtlc;m Velocity:

| [
Viration Yelocity fs tha roat-mean-squarg (rs} vibration veiosity assessed duing a
vefigie pasg-oy, The unk of meacurs |5 matres por second (/3] or miimetres per

secand (mm/s). For the purmosss of tis protocol anly vertical vibeation s assassed.

The vertial COMIRONeri Of ansf vralorn IS Ysuafly righer tnar e RofZontal. Humtan
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APPENDIX D: DEFINITIONS

1 dB CHANGE (Noise)

For sounds experienced by a listener, one immediately following the other, a 1 dB change is the smallest
increment which can be reliably detected by most people. If the time delay between experiencing the
sounds is more than a few seconds, the change is not reliably detected (i.e., the listener is not sensitive to
a 1 dB change occurring over 1 year's time). In environmental noise, a 1 dB change occurs with an
increase in traffic of 25%.

3 dB CHANGE (Noise)

An increase in the Lq of 3 dB is reliably detected by most listeners, and is the smallest change
considered significant by most planning authorities. It is the smallest change in the overall L¢q (all sounds
combined) which can be reliably detected by standard noise monitoring techniques. A doubling of traffic
in a community will cause a 3 dB change, if traffic is the only major noise source.

5 dB CHANGE (Noise)

An increase in the overall L,y of 5 dB represents a relatively significant impact in terms of overall Leq,
particularly if an area is already at or above daytime L Of 55.

10 dB CHANGE (Noise)

A 10 dB increase in overall L¢q represents a doubling in the loudness of the sound, and represents a
major impact on an urban community, especially if the levels are already above 50 L.

Leq

Leq is the sound pressure level averaged over the measurement period. It can be considered as the
continuous steady sound pressure level that would have the same total acoustic energy as the real
fluctuating noise over the same time period. This index is the most representative measure of community
response to sound levels.

Ground-borne Vibration

Ground-borne vibration is vibration transmitted through the soil that is felt, rather than heard. Typically,
vibration levels are most felt at frequencies below 50Hz.

Vibration-induced Noise

Vibration-induced noise is a result of ground-borne vibration being transmitted into the structure of a
building and radiating as a “rumbly” sound that is more audible than “feelable” to the touch. Generally,
vibration-induced noise is a concern at frequencies greater than 50Hz.

Vibration Velocity

Vibration velocity is the speed at which the building or ground moves up and down or sideways as it
oscillates. It is does not relate to how fast the vibration wave is moving along in the soil.

Double Crossover

A type of special trackwork structure that allows a rail vehicle to switch directions, without the need for a
loop.

Double-ended Pocket Track

A type of special trackwork structure that allows a vehicle to be stored in between two tracks in case of
emergencies/vehicle breakdown.
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STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 15:58:28
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: npporl.te Time Period: Day/Night 16/8 hours
Description: POR 1 - No Project DISTANCES DOUBLED

Road data, segment # 1: James (day/night)

Car traffic volume : 7143/794 veh/TimePeriod

Medium truck volume : 169/19 veh/TimePeriod

Heavy truck volume : 71/8 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: James (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 24.00 / 24.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: James (day)

Source height = 0.99 m

ROAD (0.00 + 59.50 + 0.00) = 59.50 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 59.50 dBA

Total Leqg All Segments: 59.50 dBA

Results segment # 1: James (night)

Source height = 0.99 m

ROAD (0.00 + 53.00 + 0.00) = 53.00 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 53.00 dBA

Total Leqg All Segments: 53.00 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 59.50
(NIGHT): 53.00



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 15:58:50
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: wplrt.te Time Period: Day/Night 16/8 hours
Description: POR 1 - With LRT Project DISTANCES DOUBLED

Road data, segment # 1: James (day/night)

Car traffic volume : 6656/740 veh/TimePeriod

Medium truck volume : 164/18 veh/TimePeriod

Heavy truck volume : 67/7 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: James (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 23.00 / 23.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: James (day)

Source height = 0.99 m

ROAD (0.00 + 59.43 + 0.00) = 59.43 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 59.43 dBA

Total Leqg All Segments: 59.43 dBA

Results segment # 1: James (night)

Source height = 0.98 m

ROAD (0.00 + 52.80 + 0.00) = 52.80 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 52.80 dBA

Total Leqg All Segments: 52.80 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 59.43
(NIGHT) : 52.80



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 15:59:30
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: lrtporl.te Time Period: Day/Night 16/8 hours
Description: POR 1 - LRT Only DISTANCES DOUBLED, LRT Volumes Increased x10

Road data, segment # 1: LRT (day/night)

Car traffic volume : 0/0 veh/TimePeriod

Medium truck volume : 6640/1440 veh/TimePeriod

Heavy truck volume : 0/0 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: LRT (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 24.00 / 24.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: LRT (day)

Source height = 0.50 m

ROAD (0.00 + 67.91 + 0.00) = 67.91 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 67.91 dBA

Total Leqg All Segments: 67.91 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

ROAD (0.00 + 64.28 + 0.00) = 64.28 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 64.28 dBA

Total Leq All Segments: 64.28 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 67.91
(NIGHT): 64.28



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 15:59:11
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: wpbrt.te Time Period: Day/Night 16/8 hours
Description: POR 1 - With BRT Project DISTANCES DOUBLED

Road data, segment # 1: James (day/night)

Car traffic volume : 4890/543 veh/TimePeriod

Medium truck volume : 146/16 veh/TimePeriod

Heavy truck volume : 49/5 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: James (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 23.00 / 23.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: James (day)

Source height = 0.99 m

ROAD (0.00 + 58.25 + 0.00) = 58.25 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 58.25 dBA

Total Leqg All Segments: 58.25 dBA

Results segment # 1: James (night)

Source height = 0.97 m

ROAD (0.00 + 51.59 + 0.00) = 51.59 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 51.59 dBA

Total Leqg All Segments: 51.59 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 58.25
(NIGHT) : 51.59



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 15:59:42
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: brtporl.te Time Period: Day/Night 16/8 hours
Description: POR 1 - BRT Only DISTANCES DOUBLED, BRT Volumes Increased x10

Road data, segment # 1: BRT (day/night)

Car traffic volume : 0/0 veh/TimePeriod

Medium truck volume : 4530/1080 veh/TimePeriod

Heavy truck volume : 0/0 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: BRT (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 24.00 / 24.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: BRT (day)

Source height = 0.50 m

ROAD (0.00 + 66.24 + 0.00) = 66.24 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 66.24 dBA

Total Leqg All Segments: 66.24 dBA

Results segment # 1: BRT (night)

Source height = 0.50 m

ROAD (0.00 + 63.03 + 0.00) = 63.03 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 63.03 dBA

Total Leqg All Segments: 63.03 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 66.24
(NIGHT): 63.03



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 16:11:43
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: mp.te Time Period: Day/Night 16/8 hours
Description: POR 8 - No Project

Road data, segment # 1: James (day/night)

Car traffic volume : 28911/3212 veh/TimePeriod

Medium truck volume : 2257/251 veh/TimePeriod

Heavy truck volume : 1941/216 veh/TimePeriod

Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: James (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/0

Surface : 2 (Reflective ground surface)
Receiver source distance : 18.00 / 18.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: James (day)

Source height = 1.56 m

ROAD (0.00 + 73.38 + 0.00) = 73.38 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leqg : 73.38 dBA

Total Leq All Segments: 73.38 dBA

Results segment # 1: James (night)

Source height = 1.56 m

ROAD (0.00 + 66.86 + 0.00) = 66.86 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leqg : 66.86 dBA

Total Leq All Segments: 66.86 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 73.38
(NIGHT) : 66.86



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 16:11:57
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: wplrt.te Time Period: Day/Night 16/8 hours
Description: POR 8 - With LRT Project

Road data, segment # 1: James (day/night)

Car traffic volume : 18094/2010 veh/TimePeriod

Medium truck volume : 1910/212 veh/TimePeriod

Heavy truck volume : 1813/201 veh/TimePeriod

Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: James (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/0

Surface : 2 (Reflective ground surface)
Receiver source distance : 16.00 / 16.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: James (day)

Source height = 1.70 m

ROAD (0.00 + 73.24 + 0.00) = 73.24 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leqg : 73.24 dBA

Total Leq All Segments: 73.24 dBA

Results segment # 1: James (night)

Source height = 1.70 m

ROAD (0.00 + 66.70 + 0.00) = 66.70 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leqg : 66.70 dBA

Total Leq All Segments: 66.70 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 73.24
(NIGHT) : 66.70



STAMSON 5.0 NORMAL REPORT

Date: 04-01-2012 16:13:21

MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: lrt.te Time Period: Day/Night 16/8 hours
Description: POR 8 - LRT Only VOLUMES INCREASED x10

Road data, segment # 1: LRT (day/night)

Car traffic volume 0/0 veh/TimePeriod

Medium truck volume 6640/1440 veh/TimePeriod

Heavy truck volume 0/0 veh/TimePeriod

Posted speed limit 60 km/h

Road gradient 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: LRT (day/night)

Anglel Angle2 -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance 18.00 / 18.00 m

Receiver height 1.50 / 4.50 m

Topography : 1

(Flat/gentle slope; no barrier)

Reference angle 0.00

Results segment # 1: LRT (day)

Source height = 0.50 m

ROAD (0.00 + 71.05 + 0.00) = 71.05 dBA

Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.AdJ

-90 90 0.00 71.84 0.00 -0.79 0.00 0.00 0.00
Segment Leqg 71.05 dBA
Total Leqg All Segments: 71.05 dBA
Results segment # 1: LRT (night)
Source height = 0.50 m
ROAD (0.00 + 67.42 + 0.00) = 67.42 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.AdJ

Segment Leqg 67.42 dBA

Total Leqg All Segments: 67.42 dBA

TOTAL Leq FROM ALL SOURCES (DAY):
(NIGHT) :

71.05
67.42

B.Adj SubLeqg

B.Adj SubLeq



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 16:12:53
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: wpbrt.te Time Period: Day/Night 16/8 hours
Description: POR 8 - With BRT Project

Road data, segment # 1: James (day/night)

Car traffic volume : 17279/1920 veh/TimePeriod

Medium truck volume : 730/81 veh/TimePeriod

Heavy truck volume : 633/70 veh/TimePeriod

Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: James (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/0

Surface : 2 (Reflective ground surface)
Receiver source distance : 16.00 / 16.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: James (day)

Source height = 1.36 m

ROAD (0.00 + 69.65 + 0.00) = 69.65 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leqg : 69.65 dBA

Total Leq All Segments: 69.65 dBA

Results segment # 1: James (night)

Source height = 1.36 m

ROAD (0.00 + 63.11 + 0.00) = 63.11 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leqg : 63.11 dBA

Total Leq All Segments: 63.11 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 69.65
(NIGHT): 63.11



STAMSON 5.0 NORMAL REPORT Date: 04-01-2012 16:13:30
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: brt.te Time Period: Day/Night 16/8 hours
Description: POR 8 - BRT Only VOLUMES INCREASED x10

Road data, segment # 1: BRT (day/night)

Car traffic volume : 0/0 veh/TimePeriod

Medium truck volume : 4530/1080 veh/TimePeriod

Heavy truck volume : 0/0 veh/TimePeriod

Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: BRT (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 18.00 / 18.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: BRT (day)

Source height = 0.50 m

ROAD (0.00 + 69.39 + 0.00) = 69.39 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 69.39 dBA

Total Leqg All Segments: 69.39 dBA

Results segment # 1: BRT (night)

Source height = 0.50 m

ROAD (0.00 + 66.17 + 0.00) = 66.17 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leqg : 66.17 dBA

Total Leqg All Segments: 66.17 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 69.39
(NIGHT): 66.17
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2021 BRT Option Final Output Table
AM Peak Hour Daily
Daytime Nighttime
Street From To Cars Buses Trucks Cars Medium TryHeavy Trucl Cars Medium TryHeavy Trucks

Charlton Ave Charlton Ave East Charlton Ave West 847 0 39 10306 237 237 1145 26 26
John Street Young St Charlton Ave East 1287 35 13 15660 505 79 1740 56 9
John Street Augusta St Young St 1287 35 13 15660 505 79 1740 56 9
John Street John St Augusta St 1168 38 10 14212 523 61 1579 58 7
Hunter St Hughson St South John St 1015 7 100 12351 694 608 1372 77 68
Hunter St Hunter St Hughson St South 1015 7 315 12351 2002 1916 1372 222 213
James Street Strachan St Burlington St West 402 8 8 4890 146 49 543 16 5
James Street Murray St Strachan St 402 8 8 4890 146 49 543 16 5
James Street Barton St Murray St 342 4 7 4167 90 42 463 10 5
James Street Cannon St Barton St 430 10 9 5228 174 52 581 19 6
James Street York Blvd Cannon St 532 10 11 6476 186 65 720 21 7
James Street Rebecca St York Blvd 905 17 18 11008 317 110 1223 35 12
James Street King William St Rebecca St 918 20 18 11167 355 112 1241 39 12
James Street King St West King William St 868 20 17 10561 349 106 1173 39 12
James Street King St East King St West 613 52 1 7459 639 6 829 71 1
James Street Main Street King St East 613 52 1 7459 639 6 829 71 1
James Street Jackson St East Main Street 468 53 0 5695 645 0 633 72 0
James Street Hunter St Jackson St East 917 53 14 11158 730 85 1240 81 9
James Street Bold St Hunter St 1000 38 290 12168 2227 1764 1352 247 196
James Street Augusta St Bold St 1358 41 189 16524 1649 1150 1836 183 128
James Street Duke St Augusta St 1239 38 189 15076 1612 1150 1675 179 128
James Street Charlton Ave West Duke St 829 35 190 10087 1582 1156 1121 176 128
James Street St. Joseph's Drive Charlton Ave West 872 35 176 10610 1497 1071 1179 166 119
James Street Markland St St. Joseph's Drive 367 4 5 4466 79 30 496 9 3
James Street Aberdeen Ave Markland St 367 0 16 4466 97 97 496 11 11
James Mtn Rd Claremont Drive Aberdeen Ave 0 0 0 0 0 0
West 5th Ave Brantdale Ave Claremont Drive 1045 0 31 12716 189 189 1413 21 21
West 5th Ave West 5th St. Brantdale Ave 189 0 5 2300 30 30 256 3 3
Fennell Ave W West 2nd St. West 5th St. 1261 20 22 15344 377 134 1705 42 15
Fennell Ave W Fennell Ave West 2nd St. 1279 20 22 15563 377 134 1729 42 15
Upper James St. South Bend Rd Fennell Ave 1420 8 104 17279 730 633 1920 81 70
Upper James St. Mohawk Rd South Bend Rd 1484 8 107 18057 748 651 2006 83 72
Upper James St. Aldridge St. Mohawk Rd 1173 8 77 14273 566 468 1586 63 52
Upper James St. LA Pkwy WB Offramp Aldridge St. 1874 8 103 22803 724 627 2534 80 70
Upper James St. LA Pkwy WB Onramp for James NB traffic LA Pkwy WB Offramp 1531 8 85 18629 614 517 2070 68 57
Upper James St. LA Pkwy EB Onramp for James SB traffic LA Pkwy WB Onramp for James NB traffic 1807 8 99 21988 700 602 2443 78 67
Upper James St. LA Pkwy WB Offramp LA Pkwy EB Onramp for James SB traffic 1406 8 79 17108 578 481 1901 64 53
Upper James St. LA Pkwy EB Onramp for James NB traffic LA Pkwy WB Offramp 1326 8 58 16135 450 353 1793 50 39
Upper James St. Chipman Ave LA Pkwy EB Onramp for James NB traffic 1598 8 71 19444 529 432 2160 59 48
Upper James St. Stone Church Rd Chipman Ave 854 8 34 10391 304 207 1155 34 23
Upper James St. Rymal Road Stone Church Rd 669 12 23 8140 286 140 904 32 16
Upper James St. Alderlea Ave Rymal Road 1457 8 81 17729 590 493 1970 66 55
Upper James St. Twenty Rd Alderlea Ave 1457 8 81 17729 590 493 1970 66 55
Upper James St. Mountain Transit Centre Twenty Rd 1373 8 59 16707 456 359 1856 51 40
Upper James St. Dickenson Rd Mountain Transit Centre 1342 0 66 16329 402 402 1814 45 45
Upper James St. English Church Rd Dickenson Rd 1798 0 89 21878 541 541 2431 60 60
Upper James St. Homestead Drive English Church Rd 1473 0 73 17923 444 444 1991 49 49
Homestead Drive Airport Road Upper James St. 209 0 4 2543 24 24 283 3 3
Airport Rd Airport Access Road Homestead Drive 19 0 0 231 0 0 26 0 TRUE




2021 BAU for BRT Links Final Output Table
AM PEAK HOUR DAILY VOLUMES
Daytime Nighttime
Street From To Cars Buses Trucks Cars Medium Trucks and Bt Heavy Trucks Cars Medium Tru Heavy Trucks
Charlton Ave Charlton Ave East Charlton Ave West 827 0 24 10063 146 146 1118 16 16
John Street Young St Charlton Ave East 1343 46 18 16342 669 110 1816 74 12
John Street Augusta St Young St 1343 46 18 16342 669 110 1816 74 12
John Street John St Augusta St 1184 49 13 14407 675 79 1601 75 9
Hunter St Hughson St South John St 1100 7 346 13385 2190 2105 1487 243 234
Hunter St Hunter St Hughson St South 1100 7 74 13385 535 450 1487 59 50
James Street Strachan St Burlington St West 587 8 12 7143 169 71 794 19 8
James Street Murray St Strachan St 587 8 12 7143 169 71 794 19 8
James Street Barton St Murray St 587 4 12 7143 120 71 794 13 8
James Street Cannon St Barton St 669 10 13 8140 203 81 904 23 9
James Street York Blvd Cannon St 741 10 15 9016 212 90 1002 24 10
James Street Rebecca St York Blvd 944 17 19 11487 322 115 1276 36 13
James Street King William St Rebecca St 990 20 20 12046 364 120 1338 40 13
James Street King St West King William St 1026 20 21 12484 368 125 1387 41 14
James Street King St East King St West 751 63 5 9138 797 30 1015 89 3
James Street Main Street King St East 751 63 5 9138 797 30 1015 89 3
James Street Jackson St East Main Street 1101 64 9 13397 834 55 1489 93 6
James Street Hunter St Jackson St East 1576 64 24 19177 925 146 2131 103 16
James Street Bold St Hunter St 1929 49 73 23472 1040 444 2608 116 49
James Street Augusta St Bold St 1985 52 25 24153 785 152 2684 87 17
James Street Duke St Augusta St 1826 49 25 22219 748 152 2469 83 17
James Street Charlton Ave West Duke St 1530 46 27 18617 724 164 2069 80 18
James Street St. Joseph's Drive Charlton Ave West 1490 46 25 18130 712 152 2014 79 17
James Street Markland St St. Joseph's Drive 1375 40 7 16731 529 43 1859 59 5
James Street Aberdeen Ave Markland St 1375 40 28 16731 657 170 1859 73 19
James Mtn Rd Claremont Drive Aberdeen Ave 1485 40 33 18069 687 201 2008 76 22
West 5th Ave Brantdale Ave Claremont Drive 2372 40 31 28862 675 189 3207 75 21
West 5th Ave West 5th St. Brantdale Ave 1301 40 1 15831 493 6 1759 55 1
Fennell Ave W West 2nd St. West 5th St. 1706 24 37 20759 517 225 2307 57 25
Fennell Ave W Fennell Ave West 2nd St. 1721 24 38 20941 523 231 2327 58 26
Upper James St. South Bend Rd Fennell Ave 2376 26 319 28911 2257 1941 3212 251 216
Upper James St. Mohawk Rd South Bend Rd 2463 26 325 29970 2294 1977 3330 255 220
Upper James St. Aldridge St. Mohawk Rd 2331 26 308 28364 2190 1874 3152 243 208
Upper James St. LA Pkwy WB Offramp Aldridge St. 3005 26 260 36565 1898 1582 4063 211 176
Upper James St. LA Pkwy WB Onramp for James NB traffic LA Pkwy WB Offramp 2767 26 248 33669 1825 1509 3741 203 168
Upper James St. LA Pkwy EB Onramp for James SB traffic LA Pkwy WB Onramp for James NB traffic 3089 26 264 37587 1923 1606 4176 214 178
Upper James St. LA Pkwy WB Offramp LA Pkwy EB Onramp for James SB traffic 2661 26 242 32379 1789 1472 3598 199 164
Upper James St. LA Pkwy EB Onramp for James NB traffic LA Pkwy WB Offramp 2397 26 211 29167 1600 1284 3241 178 143
Upper James St. Chipman Ave LA Pkwy EB Onramp for James NB traffic 2678 26 225 32586 1685 1369 3621 187 152
Upper James St. Stone Church Rd Chipman Ave 1768 26 180 21513 1411 1095 2390 157 122
Upper James St. Rymal Road Stone Church Rd 1172 30 66 14261 767 402 1585 85 45
Upper James St. Alderlea Ave Rymal Road 1841 26 83 22401 821 505 2489 91 56
Upper James St. Twenty Rd Alderlea Ave 1841 26 83 22401 821 505 2489 91 56
Upper James St. Mountain Transit Centre Twenty Rd 861 26 15 10477 408 91 1164 45 10
Upper James St. Dickenson Rd Mountain Transit Centre 1465 8 65 17826 493 395 1981 55 44
Upper James St. English Church Rd Dickenson Rd 1861 8 85 22645 614 517 2516 68 57
Upper James St. Homestead Drive English Church Rd 1537 8 68 18702 511 414 2078 57 46
Homestead Drive Airport Road Upper James St. 221 8 0 2689 97 0 299 11 0
Airport Rd Airport Access Road Homestead Drive 19 8 0 231 97 0 26 11 0
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Street
Wellington St
Wellington St
James Street
James Street
James Street
James Street
James Street
James Street
James Street
James Street
King Street
King Street
King Street
King Street
King Street
King Street
King Street
King Street
Victoria Ave
Victoria Ave
Claremont Access
Claremont Access
Claremont Access
Claremont Access
Claremont Drive
West 5th St
West 5th St
Fennell Ave W
Fennell Ave W
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Homestead Drive
Airport Rd
Claremont Access
James Mtn Rd

2021 LRT Final Output Table

From
Main St
King St
Strachan St
Murray St
Barton St
Cannon St
York St
Rebecca St
King William St
King St
Hughson St N
John St
Walnut
Ferguson Ave S
Ferguson Ave N
Wellington St
West Ave N
Victoria Ave
Main St
Stinson St
Young St
Charlton Ave East
Offramp to Sherman Access
Upper James St
West 5th Ave
Brantdale Ave
Fennell Ave W
West 2nd St
Upper James St
South Bend Rd
Mohawk Rd
Aldridge St.
LA Pkwy WB Offramp
LA Pkwy WB Onramp for James NB traffic
LA Pkwy EB Onramp for James SB traffic
LA Pkwy WB Offramp
LA Pkwy EB Onramp for James NB traffic
Chipman Ave
Stone Church Rd
Rymal Rd
Alderlea Ave
Twenty Rd
Mountain Transit Centre
Dickenson Rd
English Church Rd
Homestead Drive
Airport Rd
Airport Access Rd
Jackson St E
Claremont Drive
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To
Jackson St E
Main St
Burlington St West
Strachan St
Murray St
Barton St
Cannon St
York St
Rebecca St
King William St
James St
Hughson St N
John St
Walnut
Ferguson Ave S
Ferguson Ave N
Wellington St
West Ave N
King St
Main St
Stinson St
Young St
Charlton Ave East
Offramp to Sherman Access
Upper James St
Claremont Drive
Brantdale Ave
West 5th St
West 2nd St
Fennell Ave W
South Bend Rd
Mohawk Rd
Aldridge St.
LA Pkwy WB Offramp
LA Pkwy WB Onramp for James NB traffic
LA Pkwy EB Onramp for James SB traffic
LA Pkwy WB Offramp
LA Pkwy EB Onramp for James NB traffic
Chipman Ave
Stone Church Rd
Rymal Rd
Alderlea Ave
Twenty Rd
Mountain Transit Centre
Dickenson Rd
English Church Rd
Upper James St
Homestead Drive
Stinson St
Aberdeen Ave

AM PEAK HOUR

Cars
1686
1452

547
547
487
529
663
882
933
922
333
366

o o

833
833
1748
1798
3242
3242
3242
3394
456
1696
770
1136
1152
1487
1551
1212
1911
1560
1827
1457
1383
1647
901
698
1454
1454
1377
1344
1817
1493
210
19
1442
1240

Buses

H 0000 OO

B UNNER PR
Nk O ONOO

O OO OONNODO OV

el e
DO D

00O 00 00 0O 00 00 0O 00 00 00

1

O OO OO O OomOoN

=
(9]

Trucks
75
73
11
11
10
11
13
18
19
18

O OO ooo

49
49
50
52
162
162
162
169
299
35

25
24
298
300
270
294
277
290
272
178
191
154
55
81
81
77
65
90
73

43
321

Daytime
Cars

10136
10136
21270
21878
39449
39449
39449
41298
5549
20637
9369
13823
14018
18094
18873
14748
23253
18982
22231
17729
16828
20041
10963
8493
17692
17692
16755
16354
22109
18167
2555
231
17546
15088

DAILY VOLUMES

Medium Tru Heavy Truck Cars

529
444
164
164
108
186
202
314
357
356
621
572
110
110
110
110
371
371
329
341
986
986
986
1028
1819
408
243
347
341
1910
1923
1740
1886
1783
1862
1752
1180
1259
1034
481
590
590
566
395
548
444
30

0
262
2148

Nighttime

456 2279
444 1963
67 740
67 740
59 659
64 716
81 897
107 1192
114 1261
112 1247
0 450

0 495

0 0

0 0

0 0

0 0
298 1126
298 1126
304 2363
316 2431
986 4383
986 4383
986 4383
1028 4589
1819 617
213 2293
49 1041
152 1536
146 1558
1813 2010
1825 2097
1643 1639
1789 2584
1685 2109
1764 2470
1655 1970
1083 1870
1162 2227
937 1218
335 944
493 1966
493 1966
468 1862
395 1817
548 2457
444 2019
30 284

0 26
262 1950
1953 1676

Medium Tru Heavy Trucks

59
49
18
18
12
21
22
35
40
40
69
64
12
12
12
12
41
41
37
38
110
110
110
114
202
45
27
39
38
212
214
193
210
198
207
195
131
140
115

51
49
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33
33
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110
110
110
114
202
24

17
16
201
203
183
199
187
196
184
120
129
104
37
55
55
52
44
61
49

29
217



Street
Wellington St
Wellington St
James Street
James Street
James Street
James Street
James Street
James Street
James Street
James Street
King Street
King Street
King Street
King Street
King Street
King Street
King Street
King Street
Victoria Ave
Victoria Ave
Claremont Access
Claremont Access
Claremont Access
Claremont Access
Claremont Drive
West 5th St
West 5th St
Fennell Ave W
Fennell Ave W
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Upper James St.
Homestead Drive
Airport Rd
Claremont Access
James Mtn Road

2021 BAU for LRT Links Final Output Table
AM PEAK HOUR

From
Main St
King St
Strachan St
Murray St
Barton St
Cannon St
York St
Rebecca St
King William St
King St
Hughson St N
John St
Walnut
Ferguson Ave S
Ferguson Ave N
Wellington St
West Ave N
Victoria Ave
Main St
Stinson St
Young St
Charlton Ave East
Offramp to Sherman Access
Upper James St
West 5th Ave
Brantdale Ave
Fennell Ave W
West 2nd St
Upper James St
South Bend Rd
Mohawk Rd
Aldridge St.
LA Pkwy WB Offramp

LA Pkwy WB Onramp for James NB traffic
LA Pkwy EB Onramp for James SB traffic

LA Pkwy WB Offramp

LA Pkwy EB Onramp for James NB traffic

Chipman Ave
Stone Church Rd
Rymal Rd
Alderlea Ave
Twenty Rd
Mountain Transit Centre
Dickenson Rd
English Church Rd
Homestead Drive
Airport Rd
Airport Access Rd
Jackson St E
Claremont Drive
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To
Jackson St E
Main St
Burlington St West
Strachan St
Murray St
Barton St
Cannon St
York St
Rebecca St
King William St
James St
Hughson St N
John St
Walnut
Ferguson Ave S
Ferguson Ave N
Wellington St
West Ave N
King St
Main St
Stinson St
Young St
Charlton Ave East
Offramp to Sherman Access
Upper James St
Claremont Drive
Brantdale Ave
West 5th St
West 2nd St
Fennell Ave W
South Bend Rd
Mohawk Rd
Aldridge St.
LA Pkwy WB Offramp

LA Pkwy WB Onramp for James NB traffic
LA Pkwy EB Onramp for James SB traffic

LA Pkwy WB Offramp

LA Pkwy EB Onramp for James NB traffic

Chipman Ave
Stone Church Rd
Rymal Rd
Alderlea Ave
Twenty Rd
Mountain Transit Centre
Dickenson Rd
English Church Rd
Upper James St
Homestead Drive
Stinson St
Aberdeen Ave

Buses
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Trucks
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57
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55
59
467
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467
474
44
31

37
38
319
325
308
260
248
264
242
211
225
180
66
83
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60
65
85
68

58
33

Daytime

Cars

27037
22280
7143
7143
7143
8140
9016
11487
12046
12484
5111
6887

DAILY VOLUMES

621
517
169
169
120
203
212
322
364
368
730
681
110
110
110
110
420
420
359
383
2841
2841
2841
2884
268
675
493
517
523
2257
2294
2190
1898
1825
1923
1789
1600
1685
1411
767
821
821
681
493
614
511
97
97
353
687

548
517
71
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71
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115
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125
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189

225
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1941
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1582
1509
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1369
1095
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365
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517
414

353
201

Nighttime
Medium Tru Heavy Truck Cars

3004
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1002
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1338
1387
568
765

Medium Tru Heavy Trucks
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36
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81
76
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12
47
47
40
43
316
316
316
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243
211
203
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178
187
157
85
91
91
76
55
68
57
11
11
39
76
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57
8
8
8
9
10
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13
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39
37
40
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316
316
320
30
21

25
26
216
220
208
176
168
178
164
143
152
122
45
56
56
41
44
57
46

39
22
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1. INTRODUCTION

Pre-Feasibility work on the A-Line Rapid Transit has included looking at potential routes and mode, land
use challenges and opportunities and public consultation. Supplementary activities associated with the
current work include establishing an inventory of the atmospheric environment, including climate and air
quality, and an air quality impact review, based on the mode of choice and the future air quality due to
traffic congestion and displacement within the corridor. These supplementary activities are documented
in this report.

2. INVENTORY OF CLIMATE AND EXISTING AIR QUALITY

2.1 Information Sources

RWDI documented available information on existing climate and air quality, both in the Downtown and in
the area of Hamilton that is above the Escarpment, in a report entitled “Hamilton LRT Environmental
Assessment, Air Quality Existing Conditions,” dated November 23, 2010. Detailed information on the
data sources can be found in that report. Climate information came from Environment Canada’s
Canadian Climate Normals, 1971-2000, and is based on weather data collected at Hamilton Airport,
Hamilton Municipal Laboratory, Hamilton Psychiatric Hospital and the Royal Botanical Gardens (RBG).
Information on air quality consisted of measurement data from a number of monitoring stations in
Hamilton, operated by the Ontario Ministry of the Environment, the National Air Pollution Surveillance
Network (NAPS) and the Hamilton Air Monitoring Network (HAMN).

2.2 Climate Data

A summary of Hamilton climate data and historical air quality monitoring data are provided in Table 2.1.
The Hamilton region generally has warm, humid summers and cold winters. Due to the moderating effect
of the Great Lakes, the climate is relatively temperate, compared to mid-continental locations that are
away from the lakes. During the summer months, the daytime temperatures are usually below 30 °C and
the nighttime temperatures are typically around 17 °C, based on the Hamilton Municipal Lab and RBG
stations, which are located near the waterfront. Temperatures from the Airport Station, located at a
higher elevation, are typically 1-2 °C lower than temperatures from the other stations. Daytime humidity
during the summer is moderate, usually averaging between 50 and 60% at the Airport Station, which is
the only station in the area that records this statistic. Winter weather conditions are also moderate, with
high temperatures usually above -10 °C, and low temperatures seldom below -20 °C.
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Table 2.1: Hamilton Climate Normals

Parameter Hamilton Royal | Hamilton Hamilton Hamilton

Botanical Psychiatric Airport Municipal Lab

Gardens Hospital
General Location Near Waterfront | Mid-town On top of Near Waterfront

Hamilton Mountain

Station Elevation 102 m 198 m 238 m 76 m
Most frequent wind direction SW n/a SW n/a
Mean wind speed - January 13.8 km/hr n/a 21.2 km/hr n/a
Mean wind speed - July 9.6 km/hr n/a 13.1 km/hr n/a
Extreme gust speed n/a n/a 133 km/hr n/a
Daily max/min temperature — January -1.1/-8.8°C -1.7/-8.9°C -2.2/-9.7°C -0.4/-6.8°C
Daily max/min temperature - July 27.3/16.6 °C 26.8/16.5°C 26.3/15.1°C 27/17.9°C
Extreme minimum temperature -28.3°C -27 °C -28 °C -25°C
Extreme maximum temperature 38.8°C 38°C 37.4°C 38.5°C
Average afternoon relative humidity n/a n/a 65.2% n/a
Annual snowfall 126.1cm 119cm 161.8 cm 113.2cm
Annual rainfall 768.5 mm 821.7 mm 764.8 mm 750.8 mm
Average snow depth - February 8cm n/a 9cm n/a
Rainfall greater than 0.2mm 117.7 days/year | 113.4 days/year | 117.7 days/year | 120.3 days/year
Snowfall greater than 0.2 cm 38.1 days/year 27.1 dayslyear 55.7 days/year 28.8 dayslyear

The area receives between 113 and 162 cm of snowfall in an average winter, with the depth of snow on
the ground averaging less than 10 cm. Snowfall occurs often through the winter, with appreciable
amounts (greater than 0.2 cm) occurring an average of 27 to 56 days/year, depending on location.

Annual rainfall varies from 751 to 822 mm. Like snowfall, rain also occurs fairly often during the warmer
months, with appreciable rainfall (greater than 0.2 mm) occurring on 113 to 120 days/year, on average.
The driest month of the year is February, with an average precipitation of 55 to 59 mm; the wettest month
tends to be September, with an average of 82 to 92 mm of rainfall. The months with the fewest number
of days of precipitation are June through August, which average approximately 10 to 11 days precipitation
above 0.2 mm.

2.3  Air Quality Data for Downtown Hamilton

Table 2.2 provides a summary of the air quality conditions in the Downtown area. Most of the relevant air
contaminants occur at levels that are within their provincial Ambient Air Quality Criteria (AAQC). The
exceptions are inhalable and respirable particulate matter (PMy, and PM,5s), as well as certain exhaust
hydrocarbons (benzene and benzo(a)pyrene or BaP). These contaminants are found to exceed their
criteria at many locations throughout Southern Ontario.
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Table 2.2: Ambient Monitoring Data for Stations in Hamilton Downtown and Industrial Basin
(2003-2009)

Result (Over all Years and AAQC or

Pollutant Statistic Stations) CWS

Maximum Average (ng/m?3)
1-hr Maximum 101 85 400
24-hr Maximum 76 55 200
NO, Annual Mean 26 20 - -
(Mg/m?) 1hr-90th Percentile 45 40 - -
Times > 1-hr AAQC (400) 0 0 - -
Times > 24-hr AAQC (200) 0 0 - -

1-hr Maximum 7,195 4,375 36,200

8-hr Maximum 2,109 1,782 15,700
(6{0) Annual Mean 530 354 - -
(ng/m3) 1hr-90th Percentile 1,302 747 - -
Times > 1-hr AAQC (36,200) 0 0 - -
Times > 24-hr AAQC (15,700) 0 0 - -
1-hr Maximum 108 80 - -
24-hr Maximum 46 41 30
PM, 5 Annual Mean 11 8.9 - -
(ug/m?) 1hr-90th Percentile 24 20.4 - -
24hr-90th Percentile 21 18.1 - -
Times > CWS (30) 15 7.8 - -
1-hr Maximum 1,000 558 - -
24-hr Maximum 338 141 50
PMyo Annual Mean 41 31 - -
(Mg/m?3) 1hr-90th Percentile n/a n/a - -
24hr-90th Percentile n/a n/a - -
Times > 24-hr AAQC (50) 83 45 - -
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Result (Over all Years and AAQC or
Pollutant Statistic Stations) CWS
Maximum Average (Mg/m?3)
1-hr Maximum 221 150 690
24-hr Maximum 60 46 275
SO, Annual Mean 11 7 55
(Mg/m3) 1hr-90th Percentile 16 14 - -
Times > 1-hr AAQC (690) 0 0 - -
Times > 24-hr AAQC (275) 0 0 - -
24-hr Maximum 11.1 7.1 65
I(:uogllrmgl)dehyde* Annual Mean 2.8 2.7 --
1hr-90th Percentile 5.8 4.6 - -
24-hr Maximum 5.1 4.4 500
,(Al\lcgelﬁlgehyde* Annual Mean 1.8 1.7 --
1hr-90th Percentile 3.2 2.7 - -
24-hr Maximum 193 19 2.3
(Buzr;rznir)]e Annual Mean 2.4 14 0.45
24hr-90th Percentile 3.8 3.6 - -
. 24-hr Maximum 0.72 0.54 10
%ﬁ:;}ig;adlene Annual Mean 0.15 0.13 2
1hr-90th Percentile 0.43 0.29 - -
Acrolein® 24-hr Maximum 0.90 0.44 4.5
(Lg/m?) Annual Mean _ 0.10 0.10 0.4
1hr-90th Percentile 0.30 0.22 - -
24-hr Maximum 8.0 4.4 0.05
Benzo(a)Pyrene | Annual Mean 1.6 0.9 0.01
(ng/m3) Times > 24-hr value of 1.1 13 7 .
ng/m® (former AAQC)

*  Data for aldehydes were not available for Hamilton. Data from West Toronto (Ruskin & Perth) are provided to give an indication
of what can be expected.

2.4  Air Quality Data for Upper Hamilton

The available data for the area above the Niagara Escarpment, which are limited to a smaller number of
pollutants, are summarized in Table 2.3. These data indicate that the relevant air contaminants occur at

levels that are comparable to, but somewhat lower than those in the Downtown area.

As in the

Downtown area, PM, 5 exceeds its criterion for 24-hour concentration about 8 days per year, on average.
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Table 2.3: Ambient Monitoring Data for Hamilton Mountain Station (2003-2008)
Pollutant Statistic Re;ult (Over all Years) AAQC or CWS
Maximum Average (ug/m?3)
1-hr Maximum 87 79 400
24-hr Maximum 61 50 200
NO, Annual Mean 17 15 - -
(Mg/m?) 1hr-90th Percentile 36 30 - -
Times > 1-hr AAQC (400) 0 0 - -
Times > 24-hr AAQC (200) 0 0 - -
1-hr Maximum 74 70 - -
24-hr Maximum 49 44 30
PM, s Annual Mean 10 8.7 - -
(ug/m?) 1hr-90th Percentile 23 19.8 - -
24hr-90th Percentile 22 18.4 - -
Times > CWS (30) 15 7.7 - -
1-hr Maximum 131 94 690
24-hr Maximum 47 31 275
SO, Annual Mean 6 5 55
(Mg/m3) 1hr-90th Percentile 16 11 - -
Times > 1-hr AAQC (690) 0 0 - -
Times > 24-hr AAQC (275) 0 0 - -

3. AIR QUALITY IMPACT REVIEW

3.1 Data Sources and Approach

The air contaminants in the study area arise from various sources, including vehicle traffic, industrial
emissions and long-range transport of pollutants (especially fine particulate matter and ground-level
ozone) from upwind sources, such as the Central U.S. The selection of the mode of transport for the A-
Line, using either a BRT or LRT system, will have an effect on one of these sources (i.e., vehicle traffic).

Steer Davies Gleave (SDG) provided information on predicted traffic in the corridor for a Business As
Usual (BAU) scenario, a Light Rapid Transit scenario (LRT) and a Bus Rapid Transit scenario (BRT).
The air quality implications of the traffic changes were interpreted using results from a more detailed
analysis that RWDI previously undertook for the B-Line (“Hamilton LRT B-Line, Final Report, Air Quality
Assessment”, Oct. 3, 2011). Detailed modeling of air quality impacts of the A-Line was not performed as
part of this review. It is expected that such modeling will be completed later, as part of the Environmental
Assessment and Preliminary Design phase work.

3.2 General Discussion

Figure 3.1 shows the preferred alignments of the BRT and LRT options for the A-Line. The preferred
route for the A-Line (Figure 3.1) is essentially the same for both the LRT and BRT option, except in the
vicinity of Hamilton Mountain, where the LRT option requires a shallower slope for ascent and descent of
the Escarpment. In the section extending from the waterfront to the top of Hamilton Mountain, the
proposed route will mainly be on-street, in segregated lanes. Atop the mountain, it will mainly be
segregated and located in the median, until south of Rymal Road. From there, it will be located off-street
until it reaches Homestead Drive, at which point it mixes with the street traffic until it reaches the Airport.
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Figure 3.1: Proposed A-Line Corridor — Preferred Routes
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In at least some of these areas, the route will displace traffic lanes that are currently available for general
traffic and will affect vehicular traffic patterns along the corridor.

The proposed A-Line will affect only a modest portion of the overall vehicle travel within the City of
Hamilton. Since it has only a modest effect on only one of the various emission sources that contribute
air contaminants, its effect on local air quality, whether positive or negative, will not be large in magnitude
for any pollutant. The largest effects will occur locally in areas where sensitive receptors are adjacent to
a busy roadway and the project leads to a significant increase or decrease in traffic on that roadway.

In the detailed air quality assessment for the B-Line (“Hamilton LRT B-Line, Final Report, Air Quality
Assessment”, Oct. 3, 2011), RWDI predicted that local roadways contributed no more than about one
third of the overall concentrations of PM and benzene occurring at residences located adjacent to those
roadways. Thus, in a case where the B-Line was expected to alter the traffic on a roadway by 50%, the
predicted effect on air quality levels at adjacent residences was less than 20%. The same is expected to
be true for the A-Line.

3.3 Effects of A-Line on Emissions from Buses

Table 3.1 shows the anticipated service frequency for the proposed A-Line, for either mode of operation
(LRT or BRT), and Table 3.2 shows the effect of the A-Line on other bus transit routes in the corridor. In
these tables, MTC means Mountain Transit Centre, located on Upper James Street, south of Twenty
Road.

With an LRT system, the service would be provided by electric trains, with no local air pollutant emissions
along the corridor. As shown in Table 3.2, the A-Line would displace some existing bus traffic. Along
Upper James Street, the bus traffic would be reduced by 30 to 40%. South of Main Street in the
Downtown area, it would be reduced on the order of 10%, and north of Main Street, there would be no
change in bus traffic. Overall, the net effect of the LRT option is to reduce corridor emissions associated
with bus transit, compared to the Business As Usual scenario (BAU).

Table 3.1: Proposed A-Line Frequencies

Day Period Times Service Frequency (Vehicles per Hour)
LRT BRT
Waterfront MTC to Waterfront MTC to
to MTC Airport to MTC Airport
Early 05:00-07:00 8 4 12 4
AM peak 07:00-10:00 15 5 24 8
Weekday Interpeak 10:00-14:00 10 4 15 5
PM Peak 14:00-18:30 15 5 24 8
Evening 18:30-01:30 8 4 12 4
Early 05:00-09:00 6 2 9 3
Saturday Daytime 09:00-18:00 10 4 15 5
Evening 18:00-01:30 8 4 12 4
Early 05:00-11:00 6 2 9 3
Sunday Daytime 11:00-18:00 8 4 12 4
Evening 18:00-00:30 6 2 9 3
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Table 3.2: Anticipated Bus Volumes (Daily Trips During the Weekday Peak Period)
Bus Volume
Road Section (Total Both Directions)
With A-Line Network
BAU Changes Difference
Waterfront to Burlington 0 0 +0
Burlington to Barton 54 54 +0
Barton to Cannon 83 83 +0
James Nth [ Cannon to Wilson 109 109 +0
Wilson to King 169 169 +0
King to Main 197 197 +0
Main to Hunter 473 439 -34
Hunter to St Joseph's Drive 276 242 -34
James Mtn | St Joseph's Drive to Fennell 158 80 -78
Fennell W 5th to Upper James 94 104 +10
Fennell to Stone Church 110 68 -42
Upper Stone Church to Rymal 137 95 -42
James Rymal to MTC 110 68 -42
MTC to Airport 42 0 -42

With the BRT option instead of LRT, the service would be provided by diesel buses, with emissions
contributed by those vehicles. Table 3.1 shows that the BRT service would consist of up 24 buses per
hour during peak periods (07:00 to 10:00 and 14:00 to 18:30). This would amount to 180 bus trips over
the entire peak period, which more than offsets the anticipated reductions in other bus volumes shown in
Table 3.2. Unlike the LRT option, therefore, the expected overall effect of the BRT option is to increase
bus emissions compared to BAU.

Bus traffic represents a small part of the overall vehicle traffic. So, it is also necessary to consider how
the proposed A-Line will affect other vehicle traffic besides buses.

34 Effects of A-Line on Emissions from Other Vehicles

Tables 3.3a and b summarize predicted peak hour traffic volumes (total of northbound and southbound)
in the corridor for the BAU, LRT and BRT scenarios. Percent change relative to the BAU case is also
shown. In areas where the proposed A-Line consists of dedicated traffic lanes or segregated lanes in the
median, it may displace one or more existing traffic lanes and thereby reduce vehicle traffic and
emissions in the corridor. The most significant changes in traffic occur along Upper James Street,
between Rymal Road and Fennell Avenue, where both the BRT and LRT options are expected to reduce
peak hour traffic by about 400 to over 1,000 vehicles. For the BRT option, these reductions in overall
traffic are considerably more substantial than the anticipated increase in bus traffic and will easily offset
the added bus emissions.

In the Downtown area, the net effect on traffic is generally smaller. On James Street, south of York
Boulevard, for example, the projected net reduction in traffic is under 50 vehicles in the peak hour. For
the BRT option, these reductions may not fully offset increased bus emissions in this area.
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The section of Upper James Street, between the Mountain Transit Centre and Twenty Road, is expected
to experience an increase in traffic with the project in place, on the order of 500 vehicles in the peak hour,
and, therefore, will experience an increase in emissions.
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Table 3.3a: AM Peak-Hour Street Traffic Volume in the Corridor (2021) for Business As Usual (BAU)

and with the A-Line in Place (LRT option)
%
STREET FROM TO BAU LRT CHANGE
Airport Rd Airport Access Rd Homestead Drive 27 19 -30%
Homestead Drive | Airport Rd Upper James St 229 215 -6%
Upper James St. | Homestead Drive English Church Rd 1613 1566 -3%
Upper James St. | English Church Rd Dickenson Rd 1954 1907 -2%
Upper James St. | Dickenson Rd Mountain Transit 1538 1409 -8%
Centre
Upper James St. | Mountain Transit Twenty Rd 947 1462 54%
Centre
Upper James St. | Twenty Rd Alderlea Ave 1950 1543 -21%
Upper James St. | Alderlea Ave Rymal Rd 1950 1543 -21%
Upper James St. | Rymal Rd Stone Church Rd 1268 765 -40%
Upper James St. | Stone Church Rd Chipman Ave 1974 1063 -46%
Upper James St. | Chipman Ave LA Pkwy EB Onramp 2929 1846 -37%
for James NB traffic
Upper James St. | LA Pkwy EB Onramp LA Pkwy WB Offramp 2634 1569 -40%
for James NB traffic
Upper James St. | LA Pkwy WB Offramp LA Pkwy EB Onramp 2929 1737 -41%
for James SB traffic
Upper James St. LA Pkwy EB Onramp LA Pkwy WB Onramp 3379 2125 -37%
for James SB traffic for James NB traffic
Upper James St. | LA Pkwy WB Onramp | LA Pkwy WB Offramp 3041 1845 -39%
for James NB traffic
Upper James St. | LA Pkwy WB Offramp | Aldridge St. 3291 2213 -33%
Upper James St. | Aldridge St. Mohawk Rd 2665 1490 -44%
Upper James St. | Mohawk Rd South Bend Rd 2814 1859 -34%
Upper James St. | South Bend Rd Fennell Ave W 2721 1793 -34%
Fennell Ave W Upper James St West 2nd St 1783 1192 -33%
Fennell Ave W West 2nd St West 5th St 1767 1177 -33%
West 5th St Fennell Ave W Brantdale Ave 1342 794 -41%
West 5th St Brantdale Ave Claremont Drive 2443 1747 -28%
Claremont Drive West 5th Ave Upper James St 932 755 -19%
Claremont Upper James St Offramp to Sherman 4809 3563 -26%
Access Access
Claremont Offramp to Sherman Charlton Ave East 4659 3404 -27%
Access Access
Claremont Charlton Ave East Young St 4659 3404 -27%
Access
Claremont Young St Stinson St 4659 3404 -27%
Access
Victoria Ave Stinson St Main St 2097 1852 -12%
Victoria Ave Main St King St 1974 1800 -9%
King Street Victoria Ave West Ave N 1170 888 -24%
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%
STREET FROM TO BAU LRT CHANGE

King Street West Ave N Wellington St 1170 888 -24%
King Street Wellington St Ferguson Ave N 9 9 0%
King Street Ferguson Ave N Ferguson Ave S 9 9 0%
King Street Ferguson Ave S Walnut 9 9 0%
King Street Walnut John St 9 9 0%
King Street John St Hughson St N 622 413 -34%
King Street Hughson St N James St 480 384 -20%
James Street King St King William St 1067 973 -9%
James Street King William St Rebecca St 1030 984 -4%
James Street Rebecca St York St 980 929 -5%
James Street York St Cannon St 766 698 -9%
James Street Cannon St Barton St 692 562 -19%
James Street Barton St Murray St 603 513 -15%
James Street Murray St Strachan St 607 578 -5%
James Street Strachan St Burlington St West 607 578 -5%
Wellington St King St Main St 1916 1525 -20%
Wellington St Main St Jackson St E 2318 1767 -24%
Claremont Jackson St E Stinson St 1994 1485 -26%
Access

Table 3.3b: AM Peak-Hour Street Traffic Volume in the Corridor (2021) for Business As Usual (BAU)

and with the A-Line in Place (BRT option)
%
STREET FROM TO BAU BRT CHANGE
Airport Rd Airport Access Road Homestead Drive 27 29 7%
Homestead Drive | Airport Road Upper James St. 229 223 -3%
Upper James St. Homestead Drive English Church Rd 1613 1556 -4%
Upper James St. English Church Rd Dickenson Rd 1954 1897 -3%
Mountain Transit 0
Upper James St. Dickenson Rd Centre 1538 1418 -8%
Mountain Transit o
Upper James St. Centre Twenty Rd 902 1470 63%
Upper James St. Twenty Rd Alderlea Ave 1950 1576 -19%
Upper James St. | Alderlea Ave Rymal Road 1950 1576 -19%
Upper James St. Rymal Road Stone Church Rd 1268 734 -42%
Upper James St. Stone Church Rd Chipman Ave 1974 926 -53%
_ LA Pkwy EB Onramp 2929 1707 -42%
Upper James St. Chipman Ave for James NB traffic
LA Pkwy EB Onramp 2634 1422 -46%
Upper James St. for James NB traffic LA Pkwy WB Offramp
LA Pkwy EB Onramp 2929 1523 -48%
Upper James St. LA Pkwy WB Offramp | for James SB traffic
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3.5 Effects on Nearby Sensitive Receptors

The effect of the project on local air quality also depends on the proximity of sensitive receptors. In
keeping with Ontario Ministry of the Environment guidelines, sensitive receptors are defined here as
buildings or outdoor amenity areas associated with residences (including senior citizens homes), schools
and daycares, hospitals, churches and other similar institutions. There are many sections of the corridor
where these types of uses are separated from the roadway by intervening areas of commercial uses,
which reduces the air quality impact of the local roadway at the sensitive receptors. This is the case, for
example, on Upper James Street between Rymal Road and Mohawk Road.

The following are areas where significant numbers of sensitive uses are adjacent to the roadway:

Parts of Upper James Street between Airport Road and the Mountain Transit Centre;
Upper James Street between the Mountain Transit Centre and Twenty Road;

Parts of Upper James Street between Mohawk Road and the Claremont Access;
James Upper Mountain Road and James Street south of Charlton Avenue;

James Street, north of Barton Street (particularly north of Strachan Street).

Upper James from Airport Road to Mountain Transit Centre

A net increase in bus traffic may occur in this area with the BRT option, but the effect on overall traffic is
small. Therefore, the A-Line should have relatively little impact (positive or negative) on local air quality at
sensitive receptors in this area. The LRT option would be slightly better than the BRT option.

Mountain Transit Centre to Twenty Road

The project is expected to increase traffic in this area by on the order of 500 vehicles in the peak hour. A
number of residences front Upper James Street in this area, but the majority of these residences are
located on the west side of the road, placing them upwind for the prevailing winds. Peak pollutant levels
may be somewhat higher than for the BAU case, but average levels should experience minimal change
compared to the BAU. The LRT option would be slightly better than the BRT option.

Upper James from Mohawk Road to the Claremont Access

Increases in bus traffic in this area are expected to be offset by significant reductions in overall traffic.
Both the BRT and LRT options represent an improvement in local air quality for sensitive receptors along
Upper James Street in this area compared to the BAU. As discussed in Section 3.2, the expected
improvement in levels of key pollutants is modest (less than20%).

James Mountain Road

Significant reductions in traffic on the Claremont Access are expected with the LRT option, which would
provide a small improvement in local air quality. With the BRT option, bus traffic would be introduced in
this area, providing a small negative effect on the local air quality compared to the BAU.

Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdi.com



A-Line Climate / Air Quality Inventory and AQ Review
RWDI#1011063
February 2012
Page 14

CONSULTING ENGINEERS
& SCIENTISTS

James Street, North of Barton Street

With the LRT option, modest expected reductions in street traffic with the A-Line in place will slightly
improve local air quality. With the BRT option, such improvements will be offset by an increase in bus
traffic, and the resulting effect on local air quality may be neutral or even slightly negative compare to the
BAU.

3.6 Secondary Air Quality Effects

As mentioned in Section 3.4, a significant reduction in traffic is expected on Upper James Street, between
Rymal Road and Fennell Avenue, once the A-Line is in place. A portion of this reduction is due to a
reduced number of general purpose lanes on Upper James Street, and consists of traffic that is still on
the road network, but has been diverted to other roads, such as West Fifth Street and Upper Wellington
Street. These roads, therefore, may experience a modest increase in traffic. Both West Fifth and Upper
Wellington Street are fronted by extensive amounts of residential use. Both the LRT and BRT options
may produce a small increase in key air pollutants at these receptors relative to the BAU case.

4. CONCLUSIONS

The following is a summary of the findings from the air quality assessment.

e The existing air quality in the study area is currently good for most pollutants, but key exceptions are
inhalable and respirable particulate matter (PMy, and PM, ), and certain hydrocarbons (benzene and
benzo(a)pyrene). These pollutants exceed their applicable criteria in many parts of Southern Ontario.

e Along certain sections of the proposed A-Line corridor, the project will significantly reduce traffic and
provide a modest improvement in the key pollutants compared to the Business As Usual alternative
(especially on Upper James Street, between Rymal Road and the Claremont Access, and also to
some extent on James Street, north of Barton Street).

e On Upper James Street, between Twenty Road and the Mountain Transit Centre, the project will
increase road traffic, resulting in a small negative effect on the key pollutants compared to Business
As Usual.

e Along other sections of the corridor, the project is expected to have little or no effect on the local
traffic (e.g., on Upper James Street south of Dickenson Road). In these areas, the LRT option will
have essentially a neutral effect on air quality, and the BRT option will contribute added bus
emissions, potentially causing a small negative effect on air quality.

e The BRT option would bring new bus traffic in proximity to residences near James Mountain Road,
resulting a small negative effect on air quality in that area.

e The project may also divert some traffic away from Upper James Street to other arterial roads, such
as West Fifth Street and Upper Wellington Street, and potentially cause a small negative effect on air
quality in those areas (either the BRT or the LRT option).
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