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Executive Summary 

The Toronto Transit Commission is undertaking a Transit and Rail Project Assessment 

Process for the Conversion of Scarborough Rapid Transit Right-of-Way to Busway 

project, which aims to convert the north-south portion of the decommissioned Line 3 

Scarborough corridor into a dedicated busway. As part of the Scarborough Rapid 

Transit decommissioning plan, two phases were developed. Phase 1 would see the 

Toronto Transit Commission operate an interim bus service on-street, which was 

planned to go into service by November 2023, however, due to the Scarborough Rapid 

Transit derailment in July 2023, interim bus service started in August 2023. The Toronto 

Transit Commission is currently advancing the detailed design of Phase 2, which 

involves converting the at-grade north-south portion of the Scarborough Rapid Transit 

right-of-way into a busway, allowing buses to operate in the converted busway between 

Ellesmere and Kennedy stations and continuing on existing transit priority lanes on 

Ellesmere Road between Ellesmere and Scarborough Centre stations, as implemented 

in Phase 1. 

AECOM has been retained by the Toronto Transit Commission to assist with the 

completion of the Transit and Rail Project Assessment Process for Phase 2 of the 

Scarborough Rapid Transit decommission plan. This report assesses the noise and 

vibration impacts due to the Project. 

The noise and vibration assessment was conducted for two main parts of the Project, 

the construction phase and the long term operations. As the Project is the replacement 

of a rail corridor with buses, vibration levels are expected to decrease as pneumatic tire 

vehicles operating on smooth surfaces generate negligible vibration levels in 

comparison with steel wheel rail vehicles. As such, the assessment of the operational 

phase concentrates on the noise impact. 

Analysis of construction was conducted using assumed construction stages and 

associated equipment. Reference noise levels were sourced from the Federal Highway 

Administration’s Roadway Construction Noise Model, and reference vibration levels 

were sourced from the United States Federal Transit Administration’s Transit Noise and 

Vibration Impact Assessment document. 

Construction noise analysis indicates that human annoyance due to construction noise 

is expected without the implementation of noise control measures. The sound quality 

from the construction of this Project is expected to be typical of construction activities at 

other civil engineering projects. Construction is temporary and will cease at the end of 

the construction periods and will decrease as construction moves along the corridor. 
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Construction vibration analysis indicates that there is the potential for building damage 

and vibration monitoring during construction is recommended. Although compliance with 

the City of Toronto By-law 514-2008 may not be required as a building permit may not 

be required, it can be used as a set of best practices to follow. Preliminary zone of 

influence figures are in Appendix C.  

Recommendations to minimize construction noise and vibration are presented in 

Section 6.1. 

The operational noise was assessed against Ministry of Energy and Environment1 / 

Toronto Transit Commission Draft Protocol for Noise and Vibration Assessment for the 

Proposed Scarborough Rapid Transit Extension document dated May 11, 1993 (the 

Protocol). Noise from buses and existing roadways was modelled using the United 

States Federal Highway Administration’s Traffic Noise Model algorithm implemented in 

the Cadna/A modelling package; noise from buses idling and accelerating away from 

the stops was also included in the noise model. Noise from the Scarborough Rapid 

Transit was modelled using the International Organization for Standardization 9613 

prediction algorithm, using referenced noise levels from the Ministry of the Environment, 

Conservation and Park’s STAMSON modelling program. Results of the impact 

assessment indicated that noise mitigation investigation was required for residences on 

the west side of the corridor south of Lawrence Avenue East. Results of the 

investigation indicate that a noise barrier is not feasible. The analysis is presented in 

Section 5.4 and general recommendations are provided in Section 6.2. 

With the noise and vibration control implemented, the temporary noise and vibration 

during construction would be minimized, and the operational noise will be able to meet 

the applicable guideline limits. 

 
1. Now operating as the Ministry of the Environment, Conservation and Parks 
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1. Introduction 

1.1 Project Overview 

The Toronto Transit Commission is undertaking a Transit and Rail Project Assessment 

Process for the Conversion of Scarborough Rapid Transit Right-of-Way to Busway 

project, which aims to convert the decommissioned Line 3 Scarborough corridor into a 

dedicated busway. As part of the Scarborough Rapid Transit decommissioning plan, 

two phases were developed. Phase 1 would see the Toronto Transit Commission 

operate an interim bus service on-street, which was planned to go into service by 

November 2023, however, due to the Scarborough Rapid Transit derailment in July 

2023, interim bus service started in August 2023. The Toronto Transit Commission is 

currently advancing the detailed design of Phase 2, which involves converting the at-

grade north-south portion of the Scarborough Rapid Transit right-of-way into a busway, 

allowing buses to operate in the converted busway between Ellesmere and Kennedy 

stations and continuing service on-street along existing transit priority lanes on 

Ellesmere Road between Ellesmere and Scarborough Centre stations, as implemented 

in Phase 1. 

AECOM has been retained by the Toronto Transit Commission to assist with the 

completion of the Transit and Rail Project Assessment Process for Phase 2 of the 

Scarborough Rapid Transit decommission plan. This report assesses the noise and 

vibration impacts due to the Project. 

1.2 Study Process and Purpose 

The Transit Project Assessment Process has been updated as of February 2024 to the 

Transit and Rail Project Assessment Process. The Transit and Rail Project Assessment 

Process is a proponent driven, self-assessment process that provides a stream-lined 

approach to completing an assessment of a project. It involves a pre-planning phase 

which includes consultation, assessment of impacts, development of measures to 

mitigate negative impacts, and documentation, and is followed by a regulated (up to 

120 days) consultation and documentation period. 

The purpose of this assessment is to determine the noise and vibration impacts during 

construction and operation of the Project, and identify appropriate mitigation measures 

and monitoring requirements that will be provided for potential adverse impacts. 
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1.3 Study Area 

The Project Area encompasses the area from the Toronto Transit Commission’s Line 2 

Kennedy Station, along the Line 3 right-of-way north to Ellesmere Station. The Protocol2 

adopted for this assessment does not provide a definition for the limits of a noise and 

vibration study area. As such, a review of various Ontario based noise and vibration 

guidance documents was conducted to determine an appropriate study area for the 

evaluation of a busway. The review has revealed that the Metrolinx Environmental 

Guide for Noise and Vibration Impact Assessment (2021) defines a study area, 

specifically for the assessments of busways, as the area within 300 metres of either 

side of the applicable roadway. 

The Study Area is shown on Figure 1. 

 
2. This assessment was conducted using the Ministry of Energy and Environment / Toronto Transit 

Commission Draft Protocol for Noise and Vibration Assessment for the Proposed Scarborough Rapid 
Transit Extension document dated May 11, 1993 (the Protocol). Note that the Ministry of Energy and 
Environment is now operating as the Ministry of the Environment, Conservation, and Parks. 
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Figure 1: Study Area 
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2. Methodology 

The Study involves the completion of four main tasks: 

◼ Baseline measurements. 

◼ Construction Assessment. 

◼ Operations Assessment. 

◼ Documentation of recommendations for operations and construction. 

An assumptions report was prepared in conjunction with the Toronto Transit 

Commission and submitted to the Ministry of the Environment, Conservation and Parks 

for comment prior to the assessment being conducted. The assumption report with 

assumptions used in this assessment is presented in Appendix D. 

Baseline measurements were conducted to be characteristic of the background noise 

conditions in the noise sensitive areas surrounding the Project. Background vibration 

measurements were not necessary for the Project as the undertaking is the conversion 

of a rail line to a busway, which will decrease vibration levels. Further details of the 

baseline measurements are documented in Section 3. 

The construction assessment was separated into two main components: noise and 

vibration. The construction noise was based upon different construction 

phases/activities, using assumed equipment quantities, and reference noise data. The 

data was used to prepare a noise prediction model, and results were compared to the 

background noise levels to determine the potential for human annoyance. Further 

details of the construction noise assessment are in Sections 4.1.1 and 4.3.1. 

The construction vibration assessment was based upon the concept of a Zone of 

Influence. The Zone of Influence is the area where an applicable criterion is exceeded. 

This is determined by calculating the setback distance, from the construction 

equipment, where the vibration level meets the applicable criterion. Structures located 

within this setback distance would be over the criterion limit. Further details of the 

construction vibration assessment are in Sections 4.1.2 and 4.3.2. 

The operations assessment was based upon the difference in the predicted ambient 

conditions, and the predicted conditions with the busway as per the definitions in the 

Protocol. As per discussions with the Ministry of the Environment, Conservation and 

Parks, for the purposes of assessment, the Scarborough Rapid Transit was to be 

considered as part of the existing ambient (see Appendix E). Where the difference in 

noise levels exceeded the criterion in the Protocol, noise mitigation was investigated for 

feasibility. Further details of the operations assessment are in Section 5. 

Recommendations to minimize the project noise and vibration impacts were 

consolidated in Section 6. 



Toronto Transit Commission 

Noise and Vibration Impact Assessment  

Conversion of Scarborough Rapid Transit Right-of-Way to Busway – Transit and Rail Project Assessment Process 

5 

3. Existing Conditions 

3.1 Baseline Measurements 

Baseline data was collected between May 6th and 10th 2024 using B&K type 2250 

(Type 1) sound level meters, housed in environmental enclosures mounted to existing 

poles approximately 3 to 4 metres above the existing grade. An example noise monitor 

setup is shown on Figure 2. The baseline noise measurements were conducted in 

areas near the identified noise sensitive receptors to be representative of the ambient 

conditions. Noise sensitive receivers in context of this assessment are approved 

residential developments as well as nursing homes, group homes, hospitals, and other 

institutional land uses where people reside. Ambient conditions, as described in the 

Protocol, is the sound existing at the point of reception. This includes the noise from the 

existing road traffic and industry, and excludes transient noise from aircraft and 

railways, except for pre-existing Toronto Transit Commission rail operations. 

Figure 2: Example Noise Monitor Setup 
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Given the presence of an existing GO Transit rail line adjacent to the Scarborough 

Rapid Transit corridor and to determine if any rail noise (GO Transit) had influenced the 

measurements, monitoring was conducted using 5 minute periods to determine if there 

were any high impact short duration events affecting the measurements. These were 

removed from the data set prior to processing into Leq for the applicable time periods. 

Monitoring locations are shown on Figure 3, and a summary of monitoring results are 

presented in Table 1, with raw data provided in Appendix A. 

Table 1: Baseline Monitoring Results 

Location 
Leq,16hour (Day) 

[A-weighted 
decibels] 

Leq,8hour (Night) 
[A-weight 
decibels] 

Average Daytime 
Leq,1hour 

[A-weighted decibels] 

Average Nighttime 
Leq,1hour 

[A-weighted decibels] 

Tara Ave 53 49 53 48 

Prudential Drive 60 54 59 53 

Great W Dr 62 57 62 55 

As the Project is the conversion of an at grade rapid rail corridor to an at grade rapid 

busway, the vibration impacts due to the operation of the Project is expected to 

decrease (improve) from the base case of a rapid rail corridor. As such, vibration impact 

due to the operation of the Project is considered negligible and baseline vibration is not 

required. 
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Figure 3: Noise Monitoring Locations 
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4. Construction Assessment 

Construction noise was reviewed based upon the expected equipment, construction 

phases, and expected operational areas. The majority of the construction activities will 

occur within the existing Scarborough Rapid Transit right-of-way, except for the 

connections to the existing roadways at Ellesmere Stop, Lawrence East Stop, and 

Kennedy Station, and the sidewalk connection at Tara Avenue Stop. Much of the 

existing concrete foundations of the Scarborough Rapid Transit corridor will be retained 

as the base of the paved surface. The major construction phases are expected to be: 

◼ Removals (mainly existing rail) and utility works. 

◼ Excavation, grading, and concrete works where additional foundation is 

needed. 

◼ Shoring for deeper excavation (i.e., sewer connections at Lawrence East and 

Ellesmere). 

◼ Paving. 

A list of estimated construction equipment for each phase of construction is presented in 

Table 2. Quantities were estimated assuming an approximate 100 metre section of 

construction. 

Table 2: Estimated Construction Equipment by Construction Type 

Equipment Description 
Removals and 

Utility Work 
Excavation, Grading, 
and Concrete Works 

Shoring Paving 

Backhoe 1 1 1 - 

Excavator 1 1 - 1 

Compaction Machine - 1 - - 

Cement Trucks per hour - 2 - - 

Concrete/Metal/Rail Saw 1 - - - 

Crane – Mobile 1 - 1 - 

Dump Trucks per hour 2 2 - 2 

Semi-Trucks per hour 2 2 1 - 

Generator 1 1 1 1 

Front End Loader 1 1 - - 

Jackhammer 1 - - - 

Skid Steers 2 2 - 2 

Paver - - - 1 

Vibratory Roller - - - 1 

Vacuum Excavator 1 - - - 

Potential Piles - - 1 - 
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The shoring works would be for deep excavation for sewer connections near the 

existing Lawrence East and Ellesmere Stations. As the method of shoring has not been 

finalized, three different type of piling methods were reviewed. Should less intensive 

shoring be used (e.g., trench boxes), the construction impacts of the shoring should be 

similar to the excavation scenario. 

4.1 Criteria 

4.1.1 Noise 

Excessive noise, including construction noise, may interfere with human comfort and 

enjoyment from the use of certain spaces. Ontario does not have receiver-based 

construction noise level limits; however, the impact of construction noise should still be 

evaluated. The primary metric for measuring noise impact is the change in noise level 

above existing noise levels. Table 3 below represents the perceived impact of changes 

in sound level. The significance of the noise impact by noise level difference is also 

presented in Table 3. The basis of comparison is usually the average background noise 

levels. For the purposes of this Project, the average 1-hour measured background noise 

level was compared to the predicted average construction noise levels from the Project. 

Table 3: Perceived Impact of Increased Sound Levels3 

Increased Sound Level 
Above Ambient (decibels) 

Perception Perceived Impact 

0 to 3 Potentially Perceptible Minor 

3 to 5 Perceptible Low 

5 to 10 Up to twice as loud Medium 

Greater than 10 Twice as loud or greater High 

According to the City of Toronto Noise By-law 878-2019 (section 591-3.1 D), 

government work (including this Project) is exempt from the requirements of the by-law. 

4.1.2 Vibration 

As construction is temporary, the assessment of construction vibration centres on the 

potential for building damage. Building damage may occur when there are excessive 

vibration impacts on a structure. Depending on the type of structure, there are different 

thresholds of damage. The assessment for potential building damage has been based 

 
3. Adapted from “Engineering Noise Control, Theory and Practice” 4th edition, David A. Bies and Colin 

H. Hansen, 2009, and International Organization for Standardization R1996-1971E 
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upon the methodology as presented in the United States Federal Transit 

Administration’s Transit Noise and Vibration Impact Assessment document, which 

defines and provides threshold vibration damage limits for four different building types. 

The limits are summarized in Table 4. 

Table 4: Building Type Definitions 

Building 
Type 

Description 
Vibration Damage Criteria 

Peak Particle Velocity 
(millimetres per second) 

Type I Reinforced-concrete, steel or timber (no plaster) 12.70 

Type II Engineered concrete and masonry (no plaster) 7.62 

Type III Non-engineered timber and masonry buildings 5.08 

Type IV Buildings extremely susceptible to vibration damage 3.05 

Construction vibration is also subject to City of Toronto By-law 514-2008, which requires 

that a vibration control form and study be submitted as part of a building permit 

application. As the construction for this Project is along an established transportation 

right-of-way, a building permit may not be required, although By-law 514-2008 can be 

used as best practices to be followed. 

This assessment will identify the potential requirement for construction vibration 

monitoring and building condition surveys with respect to the requirements in By-law 

514-2008. Requirements for monitoring and building inspections are triggered when a 

“zone of influence” (an area where construction vibration is predicted to be equal to or 

greater than 5 millimetres per second) extends beyond the legal boundaries of the 

construction site and encompasses any buildings on adjacent properties.  

4.2 Assessment Locations 

Representative assessment locations for the noise and vibration impact assessment were 

selected to be representative of the worst-case noise and vibration impacts due to the 

project. Receptors located with similar setbacks would have similar noise and vibration 

impacts, while receptors further away would have lower noise and vibration impacts.  

Although the Protocol does not specifically address construction noise and vibration, 

and the Protocol’s applicability to receptors for the operational assessment can be 

adopted for the assessment of construction noise and vibration impacts. For the 

purposes of this assessment, the receptors for the construction noise assessment were 

the same as the operations assessment. Please see Section 5.2 for further discussion 

on noise receptors. 
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Vibration receptors for the construction phase were taken as any non project structures 

that could be damaged due to construction vibration from the project. Instead of 

calculating the vibration impact at each possible structure along the project area, the 

construction vibration assessment determined at what setback distance from the project 

the applicable criteria was met, and reviewed mapping to determine if any structures were 

located within each applicable setback distance. (see Section 4.3.2 for further details). 

4.3 Impact Assessment 

4.3.1 Noise 

To predict the construction impact at each noise sensitive area during each phase of 

construction, each scenario described in Table 2 was modelled. Each scenario 

considered the active construction areas generating the greatest noise impacts for each 

noise sensitive area. The active construction areas were assumed to be 100 metre 

sections per 8 hour shift along the Scarborough Rapid Transit corridor. For the 

purposes of this assessment, the noise impact was defined as the difference between 

the Project construction noise levels, and the existing background noise levels. Existing 

background noise levels used in the assessment were the average measured 1-hour Leq 

for each of the day and night time periods (see Table 1). The background noise level 

used for the area between Eglinton Avenue East and the hydro corridor does not have 

noise contributions from Eglinton Avenue East. Receptors closer to Eglinton Avenue 

East would have lower realized impacts in comparison with the modelled impacts due to 

higher existing background noise levels. Receptors used in the impact assessment of 

construction noise were the same as the receptors used in the operations assessment. 

Reference construction equipment noise source information was sourced from the Federal 

Highway Administration’s Roadway Construction Noise Model. Noise sources were input 

into an environmental noise prediction algorithm (International Organization for 

Standardization 9613-2 implemented in Cadna/A software package) to predict the noise 

levels at the most exposed receptor locations within each noise sensitive area. The 

predicted noise levels were then compared to the background noise levels to determine the 

maximum noise impacts due to construction of the Project. The shoring is only needed in 

the areas where connections to existing stormwater sewers and other utilities are required 

in the areas of the new access roads to the busway near the existing Lawrence East and 

Ellesmere Stations. As the final shoring extents and footprints are not defined, there is 

potential for the shoring to extend further into the busway from those access points; 

construction impacts would be similar to the modelled receptors closest to the shoring. 

A summary of the calculated construction noise impacts is presented in Table 5. 
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Table 5: Noise Impact in Decibels – Construction 

Representative 
Receptor 

Time 
Period 

Removals and 
Utilities 

Excavation, Grading, 
and Concrete Works 

Shoring – 
Impact Type 

Shoring – 
Vibrator Type 

Shoring – 
Augured Type 

Paving 

R01 Day 14.4 13.6 11.5 11.5 2.2 11.9 

R01 Night 17.8 16.9 14.5 14.5 5.1 15.2 

R02 Day 15.7 14.9 19.4 19.4 8.3 13.2 

R02 Night 23 22.1 26 26 16.1 20.4 

R03 Day 9.9 9.3 16 16 2.1 7.6 

R03 Night 16.4 15.7 19.2 19.2 8.5 14 

R04 Day 9.7 9.1 11.5 11.5 - 7.3 

R04 Night 18 17.3 12.8 12.8 2.2 15.6 

R05 Day 3.8 3 - - - 1.3 

R05 Night 11.8 11.1 - - - 9.4 

R06 Day 10.1 9.3 9.8 9.8 - 7.6 

R06 Night 18.5 17.7 18.8 18.8 9 16 

R07 Day 4.3 3.6 - - - 1.8 

R07 Night 13.5 12.8 9.3 9.3 - 11.1 

R08 Day 10 9.3 - - - 7.6 

R08 Night 14.2 13.4 4.9 4.9 - 11.7 

R09 Day 11 10.2 17.5 17.5 7.4 8.5 

R09 Night 14.8 14 22.9 22.9 13.2 12.3 

R10 Day 16.8 16.1 24.6 24.6 12.3 14.4 

R10 Night 23.3 22.5 29.2 29.2 18.9 20.7 

R11 Day 16.9 16.3 15.3 15.3 4.1 14.6 

R11 Night 24.2 23.4 19.5 19.5 9.1 21.6 

R12 Day 15.4 14.9 10.1 10.1 - 13.1 

R12 Night 22.7 22 12 12 2.1 20.2 

R13 Day 14.8 14.4 5.1 5.1 - 12.6 

R13 Night 22 21.2 6.1 6.1 - 19.5 

R14 Day 13.7 13.4 - - - 11.7 

R14 Night 22.4 21.7 5.1 5.1 - 19.9 

R15 Day 14.8 14.2 12.4 12.4 2.8 12.5 

R15 Night 15.6 14.7 6.2 6.2 - 13 

R16 Day 9 8.4 - - - 6.7 

R16 Night 8.6 7.9 - - - 6.1 

R17 Day 14.1 13.8 - - - 12 

R17 Night 14.3 13.9 - - - 12.1 

R18 Day 12.7 12.3 - - - 10.5 

R18 Night 15.7 15 - - - 13.3 

R19 Day 12.6 12.3 - - - 10.5 

R19 Night 13.4 13.2 - - - 11.4 

R20 Day 12.8 12.5 - - - 10.7 

R20 Night 12.9 12.5 - - - 10.7 

R21 Day 13.3 13.1 - - - 11.3 

R21 Night 14.2 14.1 - - - 12.3 

R22 Day 14.4 14.5 - - - 12.6 

R22 Night 15.4 15.5 - - - 13.7 

R23 Day 17.3 18 - - - 15.7 

R23 Night 19.8 20.5 - - - 18.3 

R24 Day 9 9 - - - 7.1 

R24 Night 11.8 12.1 - - - 10.2 

R25 Day 12 12.3 - - - 10.5 

R25 Night 12.4 12.7 - - - 10.8 

R26 Day 12.1 12.3 - - - 10.5 

R26 Night 12.5 12.7 - - - 10.8 

R27 Day 11.1 10.9 - - - 9.2 

R27 Night 11 10.9 - - - 9.1 

R28 Day 13.3 12.8 - - - 11 

R28 Night 13.5 12.9 - - - 11.2 

R29 Day 12.6 11.9 - - - 10.2 

R29 Night 12.4 11.8 - - - 10 

R30 Day 13 13.1 - - - 11.2 

R30 Night 13.3 13.4 - - - 11.6 

R31 Day 11 11.1 - - - 9.3 

R31 Night 13.9 14 - - - 12.2 

R32 Day 9.7 9.7 - - - 8 

R32 Night 13.2 13.3 - - - 11.5 

R33 Day 9.5 9.4 - - - 7.7 

R33 Night 10.8 10.8 - - - 9.1 

R34 Day 9.8 9.7 - - - 7.9 

R34 Night 11.8 11.8 - - - 10.1 

R35 Day 11.2 10.7 - - - 9 

R35 Night 11.3 10.8 - - - 9 

R36 Day 16.8 16.3 - - - 14.6 

R36 Night 18.6 17.7 - - - 16 
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As shown in Table 5, the noise impact is highest during the nighttime hours. Human 

annoyance due to construction noise is expected without the implementation of noise 

control measures. The sound quality from the construction of this Project is expected to 

be typical of construction activities at other civil engineering projects. Construction is 

temporary and will cease at the end of the construction periods and will decrease as 

construction moves along the corridor. Since this is a transportation corridor, 

construction impacts will be transient and move along once the construction activity has 

been completed in a particular area. 

4.3.2 Vibration 

The prediction of construction vibration levels was based upon methodology presented 

in the United States Federal Transit Administration’s Transit Noise and Vibration Impact 

Assessment guide. At this stage of the Project, it was assumed that all the construction 

equipment could operate anywhere within the indicated construction areas. Vibration 

levels were predicted to determine the separation distance required to be outside the 

City of Toronto’s construction Zone of Influence. Separation distances were also 

calculated to determine the distances where building damage criteria would be 

exceeded. These distances are presented in Table 6 below.  

Table 6: Vibration Building Damage Assessment 

Equipment 

Reference PPV 
(inches per 

second at 25 feet 
/ 7.62 metre) 

5 millimetres per 
second Zone 
of Influence 

[metres] 

Building Damage 
Distance 

(Type II) [metres] 

Building Damage 
Distance 
(Type III) 
[metres] 

Jackhammers 0.035 2.4 1.8 2.4 

Excavator 0.003 0.5 0.4 0.5 

Backhoe 0.003 0.5 0.4 0.5 

Compaction 
Machine 

0.210 7.9 6.0 7.9 

Semi Trucks 0.076 4.0 3.1 4.0 

Concrete Pump 
Truck 

0.076 4.0 3.1 4.0 

Cement Trucks 0.076 4.0 3.1 4.0 

Dump Trucks 0.076 4.0 3.1 4.0 

Semi Trucks 0.076 4.0 3.1 4.0 

Vibratory Roller 0.210 7.9 6.0 7.9 

Impact Pile 1.518 29.4 22.5 29.4 

Sonic or 
Vibratory Piler 

0.734 18.1 13.8 18.1 

Drill Rig 0.089 4.4 3.4 4.4 
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Residential areas are typically Type III buildings while commercial locations (e.g., 

hotels, nursing homes) were assumed to be Type II. No buildings have been identified 

as Type IV (extremely sensitive to vibration damage or interference) at the time of this 

report. Existing Toronto Transit Commission infrastructure that will be remaining are 

assumed to be protected as part of the construction contract (including the Highland 

Creek crossing north of Lawrence Avenue East) and have not been considered in this 

assessment. 

The City of Toronto Zone of Influence was preliminarily mapped and is presented in 

Appendix C. The Zone of Influence for general construction was based upon the 

vibratory roller and compaction machines at 7.9 metres of separation. The Zone of 

Influence for the impact and vibratory piling/shoring was mapped separately as the 

separation distances for those activities was much greater at 29.4 and 18.1 metres 

respectively. Note that augured piling Zone of Influence would be less than the Zone of 

Influence for general construction activities.  

As shown in Appendix C:  

◼ Construction would be occurring immediately adjacent to bridge pillars at 

Eglinton Avenue East and Ellesmere Road, and the pedestrian bridge at Tara 

Avenue. These structures will be impacted by construction vibration.  

◼ For general construction: 

− Residential location 154 Jenkinson Way will fall within the Zone of 

Influence for general construction. 

− Commercial locations at 51 and 85 Nantucket Boulevard fall within the 

Zone of Influence for general construction, and vibration levels may 

exceed the criteria for building damage for Type II structures. 

◼ For shoring/piling: 

− Residential locations southwest of the existing Ellesmere Station would 

fall within the Zone of Influence. 

− Residential locations southwest of the existing Lawrence East Station 

would fall within the Zone of Influence. 

− Fewer locations would fall within the Zone of Influence if vibratory piles 

were used, and most locations would not be in the Zone of Influence if 

augured piles or trench boxes are used. 
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5. Operations Assessment 

Vibration caused by rubber tire vehicles is generally not a concern on smooth 

pavement. As the Project is the conversion of an at-grade rapid rail corridor to an at-

grade rapid busway, the vibration impacts due to the operation of the Project is 

expected to decrease (improve) from the base case of a rapid rail corridor. As such, 

vibration impacts from the operation of the Project is considered negligible, thus the 

assessment of the Project operation will concentrate on the noise impact. 

5.1 Criteria 

Noise from the operation of the busway will be assessed using the Ministry of Energy 

and Environment4 / Toronto Transit Commission Draft Protocol for Noise and Vibration 

Assessment for the Proposed Scarborough Rapid Transit Extension document dated 

May 11, 1993 (the Protocol). Noise levels for the transit operations within the public right 

of way are assessed using the 16 hour daytime and 8 hour nighttime equivalent sound 

levels. Noise level criteria are defined as the higher of the existing day/night time 

ambient noise levels or the minimum noise levels set out in Table 7 below. Noise 

control is only warranted if the noise level criteria are exceeded by more than 

5 decibels. 

Table 7: Minimum Noise Level Criteria for Transportation Corridors 

Time Period Limit [A-weighted decibel] 

16 hour day (07:00-23:00) 55 

8 hour night (23:00-07:00) 50 

The daytime noise level is to be assessed at an outdoor point of reception on a 

residential property greater than 15 metres from the centreline of the transit system. In 

Ontario, the outdoor assessment point for traffic (i.e., road and rail) is taken as an 

outdoor location intended and designed for the quiet enjoyment of the outdoor 

environment, and the specific location is taken as 3 metres from the midpoint of the 

building façade at a height of 1.5 metres. 

 
4. Note that the Ministry of Energy and Environment now operates as the Ministry of the Environment, 

Conservation and Parks 
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The nighttime noise level is assessed at the plane of any bedroom window, greater than 

15 metres from the centreline of the transit line. For this assessment, this was taken as 

the window on the highest floor, on the most exposed façade. 

Where mitigation is considered, the mitigation is required to be technically, 

economically, and administratively feasible, with design target as close to or less than 

the noise limits as possible. 

5.2 Assessment Locations 

The Protocol applies to approved residential developments as well as nursing homes, 

group homes, hospitals, and other institutional land uses where people reside (noise 

sensitive receptors) and does not apply to commercial and industrial land uses. The 

Protocol does not specifically use the term noise sensitive receptors; the locations 

where the Protocol applies is typically labelled as noise sensitive receptors.  

Representative receptors used in the assessment were selected to represent the worst-

case noise impacts from the Project. Receptors with similar setback from the Project will 

have similar noise exposures and impacts; receptors further away will have lower 

Project noise impacts. Assessed representative receptors are presented in Table 8 and 

Figure 4. 

Table 8: Assessed Representative Noise Sensitive Receptors 

Address Description Receptor ID 

1000 Ellesmere Road 4 Storey Nursing Home R01 

117 Jolly Way 3 Storey Residence R02 

103 Jolly Way 3 Storey Residence R03 

87 Jolly Way 3 Storey Residence R04 

85 Jolly Way 3 Storey Residence R05 

74 Zezel Way 3 Storey Residence R06 

40 Zezel Way 3 Storey Residence R07 

2 Zezel Way 3 Storey Residence R08 

158 Jenkinson Way 3 Storey Residence R09 

154 Jenkinson Way 3 Storey Residence R10 

138 Jenkinson Way 3 Storey Residence R11 

118 Jenkinson Way 3 Storey Residence R12 

86 Jenkinson Way 3 Storey Residence R13 

84 Jenkinson Way 3 Storey Residence R14 
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Address Description Receptor ID 

301 Prudential Drive 16 Storey Multi-unit Residence R15 

64 Romulus Drive 1 Storey Residence R16 

52 Romulus Drive 1 Storey Residence R17 

48 Romulus Drive 2 Storey Residence R18 

40 Romulus Drive 1 Storey Residence R19 

26 Medina Crescent 1 Storey Residence R20 

14 Medina Crescent 1 Storey Residence R21 

2 Medina Crescent 1 Storey Residence R22 

76 Mooregate Avenue 1 Storey Residence R23 

163 Treverton Drive 2 Storey Residence R24 

145 Treverton Drive 2 Storey Residence R25 

127 Treverton Drive 2 Storey Residence R26 

111 Treverton Drive 1 Storey Residence R27 

53 Treverton Drive 2 Storey Residence R28 

49 Treverton Drive 1 Storey Residence R29 

139 Lord Roberts Drive 1 Storey Residence R30 

133 Lord Roberts Drive 2 Storey Residence R31 

109 Lord Roberts Drive 2 Storey Residence R32 

103 Lord Roberts Drive 1 Storey Residence R33 

89 Lord Roberts Drive 2 Storey Residence R34 

55 Lord Roberts Drive 1 Storey Residence R35 

2460 Eglinton Avenue East 18 Storey Multi-unit Residence R36 
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Figure 4: Representative Receptor Locations  
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5.3 Impact Assessment 

Similar to other traffic noise impact assessments/environmental assessments in 

Ontario, noise predictions were used to determine the noise impact from the Project. 

Design and traffic information was used to develop noise models using the International 

Organization for Standardization 9613 and United States Federal Highway 

Administration’s Traffic Noise Model prediction algorithms implemented in the Cadna/A 

modelling package. Existing noise barriers along the corridor (east side around Tara 

Avenue, and developer installed noise barriers for residences along the west side of the 

corridor, south of the existing Lawrence East Station) were included in the noise model. 

For the base case, noise source information for the Scarborough Rapid Transit was 

sourced from the Scarborough Rapid Transit reference level provided in the STAMSON 

V5.04 program (Ministry of the Environment, Conservation and Parks, 2000) and used 

to calibrate a noise model using the International Organization for Standardization 9613 

prediction algorithm. Noise from buses and existing roadways were modelled using the 

appropriate vehicle types in the United States Federal Highway Administration’s Traffic 

Noise Model prediction algorithm implemented in Cadna/A. The Scarborough Rapid 

Transit was not modelled in the Post Project scenario as the Project is the replacement 

of the Scarborough Rapid Transit with a busway. Traffic information is summarized in 

Appendix B.  

After the assumptions report was prepared, Toronto Transit Commission further refined 

the bus operations for the nighttime period at Lawerence East Stop. For the nighttime 

prior to 2:00 am, based on existing stop usage data at Lawrence Avenue East and 

Kennedy Road, an average of 83% of buses would stop at Lawrence East Stop, with an 

average idling dwell time of 16 seconds. For the period from 5:00 to 7:00 am, 68% of 

buses would stop at Lawrence East stop, with an average idling dwell time of 

21 seconds. Buses not serving a stop are required to travel at a speed of 20 kilometres 

per hour through the stop areas. 

As per the Protocol, the noise assessment ‘basis of assessment’ was based on the 

higher of the predicted base case noise level, or the levels set out in Table 7. The 

impact, an increase in noise levels, is the difference between the predicted post Project 

noise level and the basis of assessment. The assessment of noise is based upon the A 

weighted decibel. A summary of the busway predicted noise levels and the predicted 

impact are presented in Table 9 below. 
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Table 9: Busway Noise Impact Assessment Summary 

Receptor Time Period 
Predicted Base Case Noise 

[A-weight decibel] 
Basis of Assessment 

[A-weight decibel] 
Predicted Post Project Noise 

[A-weight decibel] 
Impact 

[decibels] 

R01 Daytime Leq,16 hour 55.4 55.4 56.2 0.8 

R01 Nighttime Leq,8 hour 50.8 50.8 52.0 1.2 

R02 Daytime Leq,16 hour 49.4 55.0 52.6 - 

R02 Nighttime Leq,8 hour 52.1 52.1 56.4 4.3 

R03 Daytime Leq,16 hour 46.6 55.0 47.8 - 

R03 Nighttime Leq,8 hour 48.3 50.0 50.4 0.4 

R04 Daytime Leq,16 hour 45.5 55.0 45.1 - 

R04 Nighttime Leq,8 hour 50.2 50.2 51.7 1.5 

R05 Daytime Leq,16 hour 39.7 55.0 36.4 - 

R05 Nighttime Leq,8 hour 43.6 50.0 45.8 - 

R06 Daytime Leq,16 hour 56.4 56.4 56.4 - 

R06 Nighttime Leq,8 hour 52.0 52.0 53.4 1.4 

R07 Daytime Leq,16 hour 42.9 55.0 42.3 - 

R07 Nighttime Leq,8 hour 45.6 50.0 45.3 - 

R08 Daytime Leq,16 hour 45.6 55.0 46.1 - 

R08 Nighttime Leq,8 hour 45.5 50.0 46.2 - 

R09 Daytime Leq,16 hour 56.2 56.2 56.1 - 

R09 Nighttime Leq,8 hour 53.1 53.1 53.5 0.4 

R10 Daytime Leq,16 hour 52.7 55.0 54.2 - 

R10 Nighttime Leq,8 hour 52.7 52.7 56.3 3.6 

R11 Daytime Leq,16 hour 52.5 55.0 55.9 0.9 

R11 Nighttime Leq,8 hour 52.9 52.9 58.9 6.0 

R12 Daytime Leq,16 hour 50.9 55.0 52.0 - 

R12 Nighttime Leq,8 hour 52.3 52.3 57.3 5.0 

R13 Daytime Leq,16 hour 50.1 55.0 49.1 - 

R13 Nighttime Leq,8 hour 51.6 51.6 56.2 4.6 

R14 Daytime Leq,16 hour 48.7 55.0 45.8 - 

R14 Nighttime Leq,8 hour 52.0 52.0 56.8 4.8 

R15 Daytime Leq,16 hour 55.6 55.6 56.6 1.0 

R15 Nighttime Leq,8 hour 44.3 50.0 50.0 - 

R16 Daytime Leq,16 hour 44.9 55.0 45.8 - 

R16 Nighttime Leq,8 hour 38.6 50.0 41.0 - 

R17 Daytime Leq,16 hour 48.7 55.0 48.4 - 

R17 Nighttime Leq,8 hour 42.6 50.0 44.6 - 

R18 Daytime Leq,16 hour 47.2 55.0 46.2 - 

R18 Nighttime Leq,8 hour 43.7 50.0 44.4 - 

R19 Daytime Leq,16 hour 46.8 55.0 45.9 - 

R19 Nighttime Leq,8 hour 41.3 50.0 42.2 - 

R20 Daytime Leq,16 hour 47.1 55.0 46.3 - 

R20 Nighttime Leq,8 hour 40.4 50.0 40.7 - 

R21 Daytime Leq,16 hour 48.0 55.0 48.2 - 

R21 Nighttime Leq,8 hour 42.6 50.0 45.5 - 

R22 Daytime Leq,16 hour 49.6 55.0 53.0 - 

R22 Nighttime Leq,8 hour 44.3 50.0 50.9 0.9 

R23 Daytime Leq,16 hour 48.0 55.0 54.8 - 

R23 Nighttime Leq,8 hour 42.7 50.0 52.0 2.0 

R24 Daytime Leq,16 hour 44.5 55.0 44.8 - 

R24 Nighttime Leq,8 hour 41.7 50.0 45.1 - 

R25 Daytime Leq,16 hour 49.2 55.0 50.4 - 

R25 Nighttime Leq,8 hour 43.4 50.0 47.7 - 

R26 Daytime Leq,16 hour 49.8 55.0 51.4 - 

R26 Nighttime Leq,8 hour 44.0 50.0 48.0 - 

R27 Daytime Leq,16 hour 50.5 55.0 52.2 - 

R27 Nighttime Leq,8 hour 44.2 50.0 48.1 - 

R28 Daytime Leq,16 hour 51.2 55.0 52.2 - 

R28 Nighttime Leq,8 hour 46.9 50.0 49.3 - 

R29 Daytime Leq,16 hour 52.8 55.0 53.3 - 

R29 Nighttime Leq,8 hour 46.1 50.0 47.7 - 

R30 Daytime Leq,16 hour 49.4 55.0 50.8 - 

R30 Nighttime Leq,8 hour 43.6 50.0 47.8 - 

R31 Daytime Leq,16 hour 48.0 55.0 47.9 - 

R31 Nighttime Leq,8 hour 44.5 50.0 46.4 - 

R32 Daytime Leq,16 hour 48.2 55.0 46.1 - 

R32 Nighttime Leq,8 hour 45.6 50.0 46.2 - 

R33 Daytime Leq,16 hour 48.1 55.0 46.0 - 

R33 Nighttime Leq,8 hour 43.3 50.0 43.0 - 

R34 Daytime Leq,16 hour 48.3 55.0 46.4 - 

R34 Nighttime Leq,8 hour 44.6 50.0 45.0 - 

R35 Daytime Leq,16 hour 49.0 55.0 47.6 - 

R35 Nighttime Leq,8 hour 41.4 50.0 41.5 - 

R36 Daytime Leq,16 hour 63.3 63.3 63.1 - 

R36 Nighttime Leq,8 hour 56.6 56.6 57.6 1.0 
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Results in Table 9 indicate that the noise impact is above the noise mitigation 

investigation threshold at representative receptor R11 during the nighttime, and nearly 

over the threshold at R12, also during the nighttime period. These locations represent 

the town houses on the west side of the corridor, south of Lawrence Avenue East. The 

predicted noise levels at these locations are higher during the nighttime period due to 

the plane of window assessment location for the nighttime period as per the Protocol. 

Mitigation analysis is presented in the following section.  

5.4 Mitigation Analysis 

As per the Protocol, mitigation measures are required to be technically, economically, 

and administratively feasible, with design target as close to or less than the noise limits 

as possible.  

Technical, economic, and administrative feasibility is further elaborated by the Ontario 

Ministry of Transportation: 

◼ Administrative Feasibility: Determine the ability to locate the noise mitigation 

on lands within public ownership (i.e., provincial or municipal right-of-way). 

◼ Technical Feasibility: Review the constructability of the noise mitigation (i.e., 

design of wall, roadside safety, shadow effect, topography, ability to provide a 

continuous barrier, etc.). As typical in Ontario, a noise barrier is considered 

feasible if a minimum attenuation of 5 decibel can be achieved, averaged 

over first row receptors. 

◼ Economic Feasibility: Carry out a cost/benefit assessment of the noise 

mitigation (i.e., determine approximate cost per benefited unit). 

Standard industry practices and standard noise mitigation barrier designs typically exist 

up to 5 metres in height. Barriers greater in height require non-standard designs and 

have escalating unit costs. As such, barriers up to 5 metres were considered in the 

mitigation investigation. 

Noise barriers are typically the most effective close to the noise source, or receptor. As 

the receptors requiring noise mitigation investigation are 3 storeys in height (7.5 metres, 

3rd floor window), noise mitigation was investigated closer to the busway. The 

investigated noise barrier was located in the right-of-way to meet the administrative 

feasibility goal. There are constraints on the proposed footprint of the noise barrier at 

the north end due to the Lawrence Avenue East contingency access driveway. Results 

were also calculated at R12 as that location was nearly over the mitigation investigation 

threshold. 
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Results of the investigation are presented in Table 10 below. 

Table 10:  Mitigation Analysis – Technical Feasibility 

Representative 
Receptor 

Basis of 
Assessment 
[A-weighted 

decibel] 

Predicted Post 
Project Noise (No 

Mitigation) 
[A-weighted decibel] 

Predicted Post 
Project Noise (With 

Mitigation) 
[A-weighted decibel] 

Reduction / 
Attenuation 
[decibels] 

R11 52.9 61.7 55.4 3.5 

R12 52.3 57.4 52.6 4.7 

Results in the above table indicate that a 5 metre noise barrier extending 130 metres 

does not achieve the minimum 5 decibels of attenuation, and is thus not technically 

feasible to address nighttime noise levels at R11 and R12. 

The assessment was conducted using conservative modelling assumptions resulting in 

assessed representative receptors R11 being exposed to more noise from idling and 

accelerating buses due to their proximity to the bus stops. Also note that the Protocol 

requires the assessment of nighttime noise levels at the assumed plane of window (3rd 

storey), where as road traffic noise assessments in Ontario typically only review noise 

levels for existing residences at the Outdoor Living Area. The assessment shows that 

the predicted noise levels meet the noise level limit during the daytime in the Outdoor 

Living Areas. 

Should fewer buses serve Lawrence East stop, idle for a shorter duration, and/or 

transition to a lower noise emitting/electric fleet in the future, the noise impact would 

decrease. Note that the development located to the southwest of Lawrence East Station 

was built in 20035, and would have been designed in accordance with Ministry of the 

Environment (now operating as the Ministry of the Environment, Conservation and 

Parks) guideline LU-131 (Noise Assessment Criteria in Land Use Planning) to address 

noise interior and exterior to the building. During the development process, the Toronto 

Transit Commission typically comes to an agreement with the developer to include 

warning clauses in the agreements of purchase and sale warning that the property is in 

close proximity to Toronto Transit Commission infrastructure which may result in 

interference (including noise and vibration) to the development. 

 
5. https://condos.ca/toronto/lawrence-village-3-23-brisby-mews-3-172-jenkinson-way-48-56-kiriakou-st 
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6. Recommendations 

6.1 Construction 

6.1.1 Noise 

The following general guidance is provided to decrease construction noise impacts: 

◼ Avoid nighttime construction where possible near residences. 

◼ Avoid the use of impact or sonic piling machines unless noise control (i.e., 

some sort of enclosure or acoustic shroud) is used. Specific requirements of 

noise control are to be determined during detail design based upon exact 

locations of operations.  

− Consider alternative methods such as installation using augured 

methods, or if possible, shoring using trench boxes. 

◼ Although exempt from City of Toronto By-law 878-2019, attempt to abide by 

local noise by-laws and policies. 

◼ Use equipment compliant with Ministry of the Environment publication Noise 

Pollution Control guidelines 115 and Noise Pollution Control guideline 118. 

◼ Use of upgraded construction hoarding between construction equipment and 

noise sensitive receivers. 

◼ Provide occupants of buildings in the vicinity of planned construction activity 

with the contact details of a person who can assist them with resolving issues 

related to construction noise, and setup a construction complaint process. 

◼ Limit construction noise levels outside of construction areas (public areas) to 

a maximum of 85 A-weighted decibels to be compliant with Occupational 

Health and Safety requirements. 

◼ Ensure all internal combustion engines are fitted with appropriate muffler 

systems. 

◼ Take advantage of shielding from existing structures, objects, or stockpiles to 

shield residential locations from construction equipment. 

◼ Minimize simultaneous operation of equipment where possible. 

◼ Implement a noise idling policy on site (unless necessary for safety or 

equipment operations). 
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◼ Maximize distance between construction equipment operations and noise 

sensitive receptors where possible. 

◼ Keep equipment in good maintenance. 

◼ Limit equipment idling time to the minimum time necessary to complete 

specified tasks. 

◼ Advise nearby residents of significant noise generating activities to minimize 

disruption. 

◼ Consult with likely affected persons prior to commencement of works. 

◼ Consider setting construction noise level limits appropriate to Project 

acceptable community response. 

− Guidance is available in International Organization for Standardization 

R1996 and the United States Federal Transit Administration’s Transit 

Noise and Vibration Impact Assessment guide. Construction noise 

levels less than 5 decibels above the pre-construction background are 

typically acceptable. 

− Consider noise monitoring to verify if construction noise limits are met. 

The above guidance will be refined during further design to account for refined 

considerations such as: 

◼ Time of operation. 

◼ Exact areas of operation. 

◼ Size of equipment. 

◼ Concurrent usages. 

◼ Refined staging plans. 

6.1.2 Vibration 

As indicated above, buildings above fall within the Zone of Influence as defined by City 

of Toronto By-law 514-2008. Although works on a transit corridor may not require a 

building permit, following the provisions of By-law 514-2008 is considered good 

practice. The Zone of Influence should be further developed and refined as design 

progresses to finalize the locations where vibration monitoring and preconstruction 

building inspections should be conducted. Please see Table 6 for preliminary Zone of 

Influence for City of Toronto requirements, and setbacks to minimize the potential for 

building damage. The following recommendations are provided to limit the vibration 

impacts: 
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◼ Abide by all local vibration by-laws. 

− City of Toronto By-law 514-2008 requires a vibration study and a 

vibration control form to be submitted as part of the building permitting 

application. 

− Follow provisions in By-law 514-2008 regardless of application 

requirements. 

• Conduct vibration monitoring for locations within the Zone of Influence. 

• Conduct preconstruction building inspections for structures within the 

Zone of Influence. 

• Update Zone of Influence as design develops. 

◼ Set vibration limits appropriate for the structure type, guidance can be found 

in the United States Federal Transit Administration’s Transit Noise and 

Vibration Impact Assessment Guide for Transit Noise and Vibration Impact 

Assessment, and City of Toronto specification GN117SS. 

◼ Avoid impact or vibratory methods for shoring, consider augured method, or 

other lower impact forms of shoring such as trench boxes) where feasible. 

◼ Use lower vibration equipment where feasible (e.g., smaller sized equipment). 

◼ Use lower vibration processes where feasible (e.g., caisson drilling instead of 

impact piling). 

◼ Operate construction equipment during periods where nearby structures are 

unoccupied when feasible. 

◼ Avoid use of vibration generating equipment during the nighttime in residential 

areas, when feasible. 

◼ Limit speed of vehicles entering and driving within the site. 

◼ Provide smooth surfaces for vehicle movements when feasible. 

◼ Maximize distance between equipment and sensitive receptors while 

receptors are occupied where possible. 

◼ Inform occupants of buildings in the vicinity of planned construction activity a 

reasonable amount of time before construction begins. 

◼ Provide occupants of buildings in the vicinity of planned construction activity 

with the contact details of a person who can assist them with resolving issues 

related to vibration generated by construction. 

◼ Operate construction vehicles under lower vibration settings. 

◼ Setup a construction vibration complaint process. 
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This assessment assumes that bridges and Toronto Transit Commission infrastructure 

immediate adjacent to, or affected by construction are being protected as part of the 

construction contract including Eglinton Avenue East, Lawrence Avenue East, 

Ellesmere Road, Highland Creek bridges, and Toronto Transit Commission Stations 

and ancillary facilities. 

6.2 Operations 

The results of the operations impact assessment indicate that noise mitigation is not 

feasible to address the nighttime noise levels at the residential development southwest 

of the existing Lawrence East Station. However, the daytime noise limit (typically the 

only location assessed during traffic noise impact assessment in Ontario) is met at 

these locations. 

The buses modelled for this assessment are typical diesel type buses. The Toronto 

Transit Commission currently has a “Green Initiative” to decrease the air emissions of 

their bus fleet and has purchased some battery electric buses, which anecdotally have 

lower noise emissions as well. As newer and lower noise emitting buses come into the 

Toronto Transit Commission’s fleet, a recommendation would be to investigate the 

feasibility of using the lower noise emitting buses on the bus routes serving the busway. 

Other general considerations include, investigating the use of larger bus shelters as a 

noise screen, encouraging the bus operators to accelerate slower while near the 

residents southwest of the existing Lawrence East Station, and distributing the bus 

stopping across the entire bus stop platform to further distribute the noise emissions 

where possible. 
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7. Conclusion 

The existing Scarborough Rapid Transit corridor is being converted to a dedicated 

busway. Analysis indicates that a noise barrier is not technically feasible to address 

noise from the operation of the busway to meet Protocol limits. General considerations, 

if feasible, to decrease noise impact are the presented in Section 6.2. 

Construction noise and vibration have also been reviewed as part of this assessment. 

The review has indicated that noise and vibration impacts on the surrounding sensitive 

receptors is likely. Guidance to decrease the construction noise and vibration impacts 

are summarized in Section 6.1. Preconstruction inspections and construction vibration 

monitoring is recommended. 

With the noise and vibration control implemented, the temporary noise and vibration 

during construction would be minimized, and the operational noise will be able to meet 

the applicable guideline limits. 
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1. Introduction 

AECOM Canada Ltd. has been retained by the Toronto Transit Commission to conduct 

a noise and vibration impact assessment for the proposed conversion of the 

Scarborough Rapid Transit to a dedicated busway between Kennedy and Ellesmere 

Station (the Project). The noise and vibration impact assessment will be submitted to 

the Ministry of the Environment, Conservation and Parks. Some assumptions are 

required to be used to complete the analysis. The purpose of this report is to document 

these assumptions to be used. 

2. Assumptions for Traffic Noise 

The following assumptions will be used for conducting the traffic noise analysis: 

◼ Study will be conducted with respect to the Ministry of the Environment (now 

Ministry of the Environment, Conservation and Parks) / Toronto Transit 

Commission Draft Protocol for Noise and Vibration Assessment for the 

Proposed Scarborough Rapid Transit Extension (1993). 

◼ As the Scarborough Rapid Transit was in operation since 1985 through 2023, 

it can be considered as part of the background noise conditions. Noise from 

the Scarborough Rapid Transit will be predicted at the assessment locations. 

◼ Scarborough Rapid Transit noise source information will be sourced from the 

Ministry of Environment Conservation, and Park’s STAMSON v5.04 modelling 

program, and used to calibrate a noise model prepared using the International 

Organization for Standardization 9613 prediction algorithm. 

◼ Future bus noise will be based upon the United States Federal Highway 

Administration’s Traffic Noise Model implemented in Cadna/A. 

◼ Bus speed on the busway will be 60 kilometres per hour. 

◼ Buses will idle for one minute at the bus stops. 

◼ Bus volumes will be based upon traffic information provided by Toronto 

Transit Commission. 

◼ The study area will be defined as 300 metres from the Project disturbance 

area and is based upon Metrolinx’s Environmental Guide for Noise and 

Vibration Impact Assessment (2021). 
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◼ Existing noise from roadways will be predicted using the United States 

Federal Highway Administration’s Traffic Noise Model algorithm implemented 

in Cadna/A. 

◼ Road traffic data will be sourced from the Toronto Transit Commission. 

◼ Ground terrain information will be sourced from Toronto Transit Commission 

design drawings. 

◼ Road traffic day/night split will be assumed to be 90%/10% based upon the 

assumption in the Ontario Road Noise Analysis Method for Environment and 

Transportation. 

◼ Truck traffic percentages, where not available will be based upon the truck 

distribution in the Ontario Ministry of Transportation’s Environmental Guide for 

Noise. 

◼ Background sound levels for areas not dominated by road noise will be 

measured with remote monitoring equipment. 

3. Assumptions for Traffic Vibration  

Vibration from vehicles with pneumatic tyres traveling on smooth asphalt surfaces are 

typically negligible and imperceptible. As this project involves the removal and 

replacement of rail transit service, vibration levels due to Toronto Transit Commission 

operations will decrease and the impact will be negligible and assessment is not 

required. 

4. Assumptions for Construction 
Noise 

Much of the existing concrete foundations will be used as the underlaying support of the 

final busway. As such, the construction will concentrate on the removals/modifications 

for installation of new utilities (lighting), excavation and grading of new bus stop areas, 

plus some concrete works, deep excavation/shoring for stormwater connections, and 

paving of the final busway surface. 

As the shoring method has not been confirmed, impact, vibratory, and augered piles 

have been reviewed to determine potential impacts. 
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The following assumptions will be used for conducting the construction noise analysis: 

◼ Construction equipment noise emissions will be modelled based upon source 

data in the United States Federal Highway Administration’s Road 

Construction Noise Model. 

◼ Major construction stages assessed are: 

− Removals and utility works. 

− Excavation, grading and concrete works. 

− Shoring. 

− Paving. 

◼ Equipment quantities for each stage will be assumed as per Table 1, based 

upon an assumed 50 metres working area per 8 hour shift. 

◼ The study area will be defined as 300 metres from the Project disturbance 

area and is based upon Metrolinx’s Environmental Guide for Noise and 

Vibration Impact Assessment. 

Table 1: Estimated Construction Equipment by Construction Type 

Equipment Description 
Removals and 

Utility Work 
Excavation, Grading, 
and Concrete Works 

Shoring Paving 

Backhoe 1 1 1 - 

Excavator 1 1 - 1 

Compaction Machine - 1 - - 

Cement Trucks per hour - 2 - - 

Concrete/Metal/Rail Saw 1 - - - 

Crane – Mobile 1 - 1 - 

Dump Trucks per hour 2 2 - 2 

Semi-Trucks per hour 2 2 1 - 

Generator 1 1 1 1 

Front End Loader 1 1 - - 

Jackhammer 1 - - - 

Skid Steers 2 2 - 2 

Paver - - - 1 

Vibratory Roller - - - 1 

Vacuum Excavator 1 - - - 

Potential Piles - - 1 - 
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5. Assumptions for Construction 
Vibration 

As construction is a temporary activity that will cease at the end of the construction 

phase, analysis of construction vibration prioritizes the understanding of potential for 

damage to the surrounding structures. The following assumptions will be used for 

conducting the construction vibration analysis: 

◼ Vibration levels will be predicted according to the United Stated Federal 

Transit Administration’s procedures for construction vibration, and vibration 

sources. 

◼ Construction equipment included in the analysis will be based upon the 

assumed equipment in Table 1 above. 

◼ Assessment locations will be identified based upon aerial and street imagery. 

◼ Additional locations may need to be assessed should socio-economic studies 

and/or the cultural heritage studies identify other sensitive locations. 

◼ Construction equipment operation will be based upon staging drawings 

provided by Toronto Transit Commission. 

◼ Building damage criteria will be defined by the City of Toronto’s by-law 514-

2008 and the United Stated Federal Transit Administration’s Transit Noise 

and Vibration Transit Noise and Vibration Impact Assessment Manual (2018). 

◼ The study area will be defined as 300 metres from the Project disturbance 

area and is based upon Metrolinx’s Environmental Guide for Noise and 

Vibration Impact Assessment. 
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