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1 Introduction 

Stantec, as part of OLTA, has reviewed the massing drawings for the Pape transit-oriented 

community (TOC). The drawings and associated impacts have been considered with respect to 

compliance with provincial regulations from a land use planning perspective, as well as with 

respect to the recommendations made in the publicly released environmental impact 

assessment report (EIAR) for the Ontario Line (OL).  

The purpose of this report is: 

A) to determine if noise and vibration impacts of the OL on the proposed future TOC comply 

with the provincial limits from a land use planning perspective and to identify specific 

mitigation measures to consider in the design at the planning approval stage; and  

B) to review potential OL noise and vibration impacts due to the addition of this TOC (as a new 

point of reception) and to review whether this assessment would meet the same project 

requirements included in the noise and vibration impact assessment appended to the EIAR 

(OLTA, Noise and Vibration Impact Assessment Report, April 2022).  

Each of these perspectives on the potential impacts with regards to the TOC are discussed 

separately in Sections 3 and 4 of this report. 

2 Documents Considered in the Assessment 

The following documents and drawings were provided and reviewed for the purposes of this 

assessment: 

• Pape Avenue TOC Massing Drawings prepared by SvN and dated October 24, 2022 

(Appendix A) as listed below. 

o OL_RezoningPapeNorthArchSet_20221024_CP01.pdf  

o OL_RezoningPapeSouthArchSet_20221021_CP01.pdf  

• Pape Station Design Drawing prepared by OLTA, and dated November 11, 2022 

(Appendix B) as listed below. 

o 10206938-AR000-000-Container - Sheet - 413A101 - STREET LEVEL PLAN – 

PART 1.dwg 

• The final Ontario Line Environmental Impact Assessment Report (EIAR)1, April 2022 

 

 

1 Publicly available at Full Report - Environmental Impact Assessment Report | Metrolinx Engage 

https://www.metrolinxengage.com/en/content/full-report-environmental-impact-assessment-report
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• The final OLTA Noise and Vibration Impact Assessment Report (NVIAR)2, April 2022, 

appended to the EIAR 

• The Ministry of the Environment, Conservation and Parks (MECP) NPC-300 noise 

guideline: Environmental Noise Guideline Stationary and Transportation Sources – 

Approval and Planning Publication NPC-300, August 2013 

• International Organization for Standardization (ISO), ISO 9613-2. Attenuation of sound 

during propagation outdoors – Part 2: General method of calculation. Geneva, 

Switzerland, 2017 

• United States Federal Transit Administration (US FTA), U.S. Department of 

Transportation, Transit Noise and Vibration Impact Assessment Manual, 

September 2018 

The assessment considers the drawings provided at the time of preparing this report and is 

reviewed with consideration of the analysis included in the final noise and vibration report as of 

April 2022 (OLTA, Noise and Vibration Impact Assessment Report, April 2022). The discussion 

within this report is limited to the information available at the time of preparing this report. 

3 Impact of Ontario Line Project on the 
Pape Avenue TOC 

The Pape Avenue TOC is a proposed new land development that would overlay the proposed 

OL Infrastructure. This section will discuss the potential impacts that the OL project may have 

on the proposed TOC development with respect to noise and vibration.  

Note that OL tracks are underground at this location, and it is assumed that air-borne noise from 

the underground tracks would not be of significant impact on the Pape TOC compared to other 

stationary noise sources associated with Pape Station. 

3.1 Noise Criteria for TOC 

To assess noise impacts from adjacent stationary noise sources from the station on the 

Pape Avenue TOC (at the Plane of Window), the Ministry of the Environment, Conservation 

and Parks (MECP) NPC-300 noise guideline (Environmental Noise Guideline Stationary and 

Transportation Sources – Approval and Planning Publication NPC-300, August 2013) is the 

appropriate guideline for this discussion. 

As per NPC-300, Pape Avenue TOC is required to meet Class 1 noise criteria as the site is 

located in an urban area with acoustical environment dominated by activities of people and/or 

road traffic (urban hum). Though the existing background noise level may be used to establish 

Class 1 noise criteria at the property, in the absence of any background noise measurements, 

 

 

2 Publicly available at Noise and Vibration Impact Assessment Report (metrolinxengage.com) 

https://www.metrolinxengage.com/sites/default/files/appendix_a6_-_noise_and_vibration_report_-_aoda.pdf
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OLTA has adopted the more stringent nighttime MECP exclusionary limit of 45 dBA (11 pm - 

7 am) for the purpose of this review.  

The stationary noise impact assessment adopts the ISO 9613-2 standard for outdoor sound 

propagation for the noise impact to the Pape TOC and is assessed in term of 1-hour energy 

equivalent sound levels (Leq-1hr) in dBA. 

3.2 Analysis of TOC Noise Levels 

The Pape Avenue TOC Massing Drawings (Appendix A) were reviewed for potential noise 

sources that could impact the TOC. The noise sources identified at the station and included in 

this assessment are listed below and illustrated in Appendix B.  

• Station Entrance building, north elevation: 

o Two sets of ventilation louvres for enclosed station condenser yard 

o Mechanical intake louvres and exhaust louvres 

o Station entrance air makeup louvres 

• Station Entrance building, south elevation: 

o One set of ventilation louvres for enclosed station condenser yard; the recessed 

placement of the louvres is modelled as if an equivalent noise source exists on the 

south façade 

o Station entrance air makeup louvres 

• Relocated TTC east tunnel ventilation shaft  

• Ventilation and Emergency Egress building: 

o Condenser yard with eight (8) condensers on the lower roof 

o Tunnel Ventilation System (TVS) exhaust louvres on the east and north façades 

o Mechanical intake louvres on east façade 

o Makeup air louvres on east façade 

Additionally, noise from onsite TTC busses was modelled within the bus loop for current service 

levels on TTC routes 25, 72, 81 and 925, including idling busses under the new bus loop 

canopy. 

The presence of an emergency generator was not noted on the design drawings; therefore, the 

generator testing scenario was not assessed. 

Noise impacts from these Pape Station noise sources were predicted using the CADNA/A noise 

model, with the following assumptions: 

• Simplified massing of TOC buildings with smooth sound-reflective façades. 

• Plane of Window (POW) receptors located on the façade or inner edge of balconies, 

as appropriate. 
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• Surrounding ground surfaces considered as sound reflecting, representing hard paving. 

• All makeup air, intake and exhaust louvres modelled as vertical area sources (except for 

the relocated TTC east tunnel ventilation shaft, which is modelled as a horizontal area 

source). 

• The area sources for exhaust and make up air used typical axial fan noise spectra and 

that for indoor condenser ventilations used typical air condenser noise spectra with an 

overall sound pressure level Lp of approximately 60 dBA at 1 m, in accordance with TTC 

noise limits for station ventilation. 

• Outdoor condensers modelled as point sources with a typical air condenser noise 

spectra and overall sound power level of 80 dBA. 

• Noise due to TTC busses bus loop and idling busses is included as they are within the 

station footprint. The new bus loop canopy is also included in the model.  

POW receptors on the North TOC building (Levels 3 to 7) and South TOC buildings (Levels 4 

to 11 above station; Levels 2 to 10 on tower; and Level 2 to 5 on the east building) were 

modelled for residential suites based on the massing drawings. Building evaluation was 

completed for both buildings in the noise model to identify the worst-impacted locations for each 

level and the POW receptors were placed accordingly for this assessment. Additionally, one 

Outdoor Living Area (OLA) receptor was modelled for the L6 outdoor amenity on the building 

above the station. 

For the North TOC building, a total of six (6) sets3 of representative receptors (POW) on building 

facades were assessed. Table 3-1 provides results for the modelled receptors for the North 

TOC. 

For the South TOC buildings, a total of twenty-three (23) sets of representative receptors (POW) 

on building facades and one (1) OLA receptor were assessed. Table 3-2 provides results for the 

modelled receptors for the South TOC. 

The predicted noise levels from the station noise sources show that sound levels at most the 

POW receptors are expected exceed Class 1 nighttime noise limit of 45 dBA. Noise levels 

without TTC busses were also predicted at the receptors and presented for information purpose. 

 

 

3 A set of receptors is indicated by R##.# for assessing noise levels at multiple levels at a given location 
on the façade.  



Review of Pape Avenue TOC Noise and Vibration Considerations 
 

 

December 2022 | 5 
 

Table 3-1. Noise Assessment Results – North TOC 

Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

North_R01.3_POW West elevation, Level 3,  
Line 2 / Line B to C 

45 58 56 N (both scenarios) 

North_R01.4_POW West elevation, Level 4,  
Line 2 / Line B to C 

45 58 55 N (both scenarios) 

North_R01.5_POW West elevation, Level 5,  
Line 2 / Line B to C 

45 59 55 N (both scenarios) 

North_R01.6_POW West elevation, Level 6,  
Line 2 / Line B to C 

45 59 55 N (both scenarios) 

North_R01.7_POW West elevation, Level 7,  
Line 2 / Line B to C 

45 58 54 N (both scenarios) 

North_R02_POW West elevation, Level 3,  
Line 2 / Line C to D 

45 58 56 N (both scenarios) 

North_R03_POW West elevation, Level 3,  
Line 2 / Line D to E 

45 58 56 N (both scenarios) 

North_R04.3_POW West elevation, Level 3,  
Line 2 / Line E to F 

45 60 56 N (both scenarios) 

North_R04.4_POW West elevation, Level 4,  
Line 2 / Line E to F 

45 60 56 N (both scenarios) 

North_R04.5_POW West elevation, Level 5,  
Line 2 / Line E to F 

45 60 56 N (both scenarios) 
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Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

North_R04.6_POW West elevation, Level 6,  
Line 2 / Line E to F 

45 59 55 N (both scenarios) 

North_R04.7_POW West elevation, Level 7,  
Line 2 / Line E to F 

45 58 55 N (both scenarios) 

North_R05_POW South elevation, Level 3,  
Line 2 / Line J 

45 59 48 N (both scenarios) 

North_R06_POW South elevation, Level 3,  
Line 2 to 4 / Line J 

45 59 47 N (both scenarios) 

Table Notes: 

1. Section lines from drawings 413T201N and 413T202N. 

2. Plane of Window nighttime noise limit for Class 1 Area, MECP NPC-300. 
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Table 3-2. Noise Assessment Results – South TOC 

Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

South_R01.4_POW North elevation, Level 4,  
Line 1a to 2 / Line F 

45 58 49 N (both scenarios) 

South_R01.6_POW North elevation, Level 6,  
Line 1a to 2 / Line F 

45 56 49 N (both scenarios) 

South_R01.7_POW North elevation, Level 7,  
Line 1a to 2 / Line F 

45 56 49 N (both scenarios) 

South_R01.8_POW North elevation, Level 8,  
Line 1a to 2 / Line F 

45 55 49 N (both scenarios) 

South_R01.9_POW North elevation, Level 9,  
Line 1a to 2 / Line F 

45 55 49 N (both scenarios) 

South_R02_POW North elevation, Level 4,  
Line 2 to 3a / Line F 

45 58 49 N (both scenarios) 

South_R03_POW North elevation, Level 4,  
Line 3a to 3c / Line F 

45 57 49 N (both scenarios) 

South_R04.4_POW North elevation, Level 4,  
Line 4 to 4a / Line F 

45 57 49 N (both scenarios) 

South_R04.5_POW North elevation, Level 5,  
Line 4 to 4a / Line F 

45 56 50 N (both scenarios) 

South_R04.6_POW North elevation, Level 6,  
Line 4 to 4a / Line F 

45 55 50 N (both scenarios) 
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Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

South_R04.7_POW North elevation, Level 7,  
Line 4 to 4a / Line F 

45 55 
50 

N (both scenarios) 

South_R04.8_POW North elevation, Level 8,  
Line 4 to 4a / Line F 

45 54 
50 

N (both scenarios) 

South_R04.9_POW North elevation, Level 9,  
Line 4 to 4a / Line F 

45 54 
49 

N (both scenarios) 

South_R05_POW North elevation, Level 4,  
Line 4a to 4c / Line F 

45 57 
49 

N (both scenarios) 

South_R06_POW North elevation, Level 4,  
Line 4c to 6 / Line F 

45 56 
49 

N (both scenarios) 

South_R07_POW South elevation, Level 4  
Line 1a / Line A 

45 55 
55 

N (both scenarios) 

South_R08_POW South elevation, Level 4  
Line 1b / Line A 

45 56 
56 

N (both scenarios) 

South_R09.4_POW South elevation, Level 4  
Line 1b to 3 / Line A 

45 57 
57 

N (both scenarios) 

South_R09.5_POW South elevation, Level 5  
Line 1b to 3 / Line A 

45 56 
56 

N (both scenarios) 

South_R09.6_POW South elevation, Level 6  
Line 1b to 3 / Line A 

45 54 
54 

N (both scenarios) 

South_R09.7_POW South elevation, Level 7  
Line 1b to 3 / Line A 

45 53 
53 

N (both scenarios) 
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Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

South_R10_POW South elevation, Level 4  
Line 3 to 3b / Line A to B 

45 47 
47 

N (both scenarios) 

South_R11_POW South elevation, Level 4  
Line 3b to 4 / Line A to B 

45 48 
48 

N (both scenarios) 

South_R12_POW South elevation, Level 4  
Line 4 to 4b / Line A to B 

45 48 
48 

N (both scenarios) 

South_R13_POW South elevation, Level 4  
Line 4b to 5 / Line A to B 

45 47 
47 

N (both scenarios) 

South_R14_POW North elevation penthouse, Level 
11, Line 2 to 3a / Line E1 

45 50 
44 

N (station and 
busses) 

South_R15_POW North elevation penthouse, Level 
11, Line 4 / Line E1 

45 50 
45 

N (station and 
busses) 

South_R16_POW North elevation penthouse, Level 
11, Line 4 to 6 / Line E1 

45 50 
45 

N (station and 
busses) 

South_R17_POW South elevation penthouse, Level 
11, Line 3a to 3c / Line D1 to D2 

45 37 
30 

Y (both scenarios) 

South_R18_POW South elevation penthouse, Level 
11, Line 4a to 4c / Line D1 to D2 

45 36 
30 

Y (both scenarios) 

South_R19.2_POW Tower North elevation, Level 2,  
Line 7b to 8 / Line TJ 

45 56 
50 

N (both scenarios) 

South_R19.3_POW Tower North elevation, Level 3,  
Line 7b to 8 / Line TJ 

45 56 
50 

N (both scenarios) 
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Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

South_R19.4_POW Tower North elevation, Level 4,  
Line 7b to 8 / Line TJ 

45 56 
50 

N (both scenarios) 

South_R19.5_POW Tower North elevation, Level 5,  
Line 7b to 8 / Line TJ 

45 56 
50 

N (both scenarios) 

South_R19.6_POW Tower North elevation, Level 6,  
Line 7b to 8 / Line TJ 

45 55 
50 

N (both scenarios) 

South_R19.7_POW Tower North elevation, Level 7,  
Line 7b to 8 / Line TJ 

45 54 
49 

N (both scenarios) 

South_R19.8_POW Tower North elevation, Level 8,  
Line 7b to 8 / Line TJ 

45 54 
49 

N (both scenarios) 

South_R19.9_POW Tower North elevation, Level 9,  
Line 7b to 8 / Line TJ 

45 53 
49 

N (both scenarios) 

South_R19.10_POW Tower North elevation, Level 10,  
Line 7b to 8 / Line TJ 

45 53 
49 

N (both scenarios) 

South_R20_POW Tower North elevation, Level 2,  
Line 9 to 10 / Line TJ 

45 55 
48 

N (both scenarios) 

South_R21.2_POW Tower South elevation, Level 2,  
Line 7a to 7b / Line TB 

45 49 
49 

N (both scenarios) 

South_R21.3_POW Tower South elevation, Level 3,  
Line 7a to 7b / Line TB 

45 49 
49 

N (both scenarios) 

South_R21.4_POW Tower South elevation, Level 4,  
Line 7a to 7b / Line TB 

45 49 
49 

N (both scenarios) 
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Receptor ID Assessed Receptor Position 
(Elevation, Level, Section Lines1) 

Class 1 
Nighttime 
Sound Level 
Limit2 (dBA) 

Predicted Sound 
Level from OL 
Station Sources, 
Including TTC 
Busses (dBA) 

Predicted Sound 
Level from OL 
Station Sources - 
Without TTC 
Busses (dBA) 

Compliance with 
Class 1 
Performance 
Limit? (Y/N) 

South_R21.5_POW Tower South elevation, Level 5,  
Line 7a to 7b / Line TB 

45 48 
48 

N (both scenarios) 

South_R22_POW Tower South elevation, Level 2,  
Line 8 to 9 / Line TB 

45 43 
43 

Y (both scenarios) 

South_R23.2_POW East Building, North elevation, Level 
2, Line 12 / Line TJ 

45 54 
48 

N (both scenarios) 

South_R23.3_POW East Building, North elevation, Level 
3, Line 12 / Line TJ 

45 54 
48 

N (both scenarios) 

South_R23.4_POW East Building, North elevation, Level 
4, Line 12 / Line TJ 

45 54 
48 

N (both scenarios) 

South_R23.5_POW East Building, North elevation, Level 
5, Line 12 / Line TJ 

45 54 
48 

N (both scenarios) 

South_R19_OLA Station Overbuild, Exterior Amenity 
Green Roof, Level 6,  
Line 4a / Line C2 

45 38 

31 

Y (both scenarios) 

Table Notes: 

3. South Site: section lines from drawings 413T205S and 413T207S. 

4. Plane of Window nighttime noise limit for Class 1 Area, MECP NPC-300. 
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3.3 Discussion of Noise Results Related to TOC 

Based on the design and assumptions considered in this assessment, Pape Avenue TOC is not 

expected to meet MECP Class 1 noise limits, except at a few receptor locations. Predicted 

levels are expected to exceed the nighttime noise limit of 45 dBA as follows: 

• North Site:  

o By 2-11 dB for OL Station noise alone (all modelled receptors are expected to 

exceed) 

o By 13-15 dB for OL Station noise and TTC busses (all modelled receptors are 

expected to exceed) 

• South Site: 

o By 2-12 dB for OL Station noise alone (43 of the modelled receptors are 

expected to exceed) 

o By 2-13 dB for OL Station noise and TTC busses (46 of the modelled receptors 

are expected to exceed) 

Potential design updates for the Pape TOC to meet a Class 1 limit will require major design 

changes, including the design considerations noted below. Design considerations that could 

lower the potential noise impacts from the station include: 

• Adding enclosed balconies for the areas where exceedance is identified (i.e., North Site 

and South Site balconies facing the EEB condenser yard and ventilation openings). 

• Moving residential units away from the impacted areas and/or positioning sleeping areas 

to the sides of the building not facing the station noise sources. 

• Incorporating other massing design changes to provide additional shielding from noise 

sources4. 

• Criteria adjustments by consideration of a Class 4 acoustical area designation by the 

land use planning authority, discussed below. 

The noise assessment has been completed with the minimum exclusionary criteria for Class 1 

Area, as published in NPC-300. However, if ambient monitoring can be shown to support higher 

background levels in the study area, these limits can be increased and, thus, less impact is 

expected. This could result in reduced mitigation from the design considerations posed above. 

Baseline noise measurements (minimum 48 hours) at the proposed TOC site can be conducted 

and if they support an increase of limits, this analysis could be updated. However, even if the 

ambient baseline monitoring can show a criterion increase in the range of 3-5 dB, the Pape 

TOC will not show compliance without the design considerations noted above. 

 

 

4 Massing design details are generally too fine to incorporate into noise modelling predictions. Thus, these 
are noted as providing potential additional noise reduction without predictive qualification. 
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An alternative planning consideration can include classification the site as a Class 4 acoustical 

area by the Toronto Land Use Planning Authority. A Class 4 area is defined as an area that 

would otherwise be defined as Class 1 or 2, is an area intended for the development of a new 

noise-sensitive land use(s) that are not yet built, and is in proximity to existing, lawfully 

established stationary source(s). This classification will allow for higher sound level limits for the 

TOC and will relax the nighttime sound level limit from 45 dBA to 55 dBA. The higher limit may 

mean that the Pape Avenue TOC can meet this classification with fewer major design changes 

as listed above. With a Class 4 noise limit, the North Site building shows exceedances of 3-5 dB 

and the South Site shows exceedances of 1-3 dB based on current design. Class 4 area 

classification is obtained through the local land use planning authority (not the MECP) at the 

request of the TOC developer. 

3.4 Vibration Criteria for TOC 

The Pape TOC is a new land development that would overlay on the OL Project. The rail 

vibration impact assessment adopts the US FTA Manual (US FTA, Transit Noise and Vibration 

Impact Assessment Manual, September 2018) guideline for operations vibration assessment of 

transit systems. 

Table 3-3. Applied Criteria for Operational Vibration and Assessment 

Type of Receptor Ground-borne Vibration 
(GBV) - Limit1 

Ground-borne Noise 
(GBN) - Limit1 

Residence 0.1 mm/s (72 VdB) 35 dBA 

Institutional/Commercial (Office) 0.14 mm/s (75 VdB) 40 dBA 

Table Note:  

1. VdB is reference to 1 micro-in/s; velocity is in RMS; dBA is reference to 20 micro-Pa. 

3.5 Vibration Analysis of OL on TOC 

The assessment was conducted in accordance with the US FTA Manual (2018) with the 

adjustment factors and assumptions as summarized in Table 3-4. Additional assumptions and 

mitigation recommendations included in the Noise and Vibration Impact Assessment Report 

(OLTA, April 2022) for OL operations have been used for this assessment. This assessment 

assumes efficient soil propagation and that no coupling loss takes place due to structural 

connection between Pape Station and Pape TOC structure. 
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Table 3-4. Vibration Model Inputs and Assumptions 

 Source/Path Factor Parameters and Assumptions 

Train Definition Train Type LRT 

Train Speed1 80 km/h  

Stiff Suspension No 

Resilient Wheels No 

Worn Wheels No 

Rail Definition Rail Type Continuous Welded Rail 

Worn or Corrugated Track No 

Special Trackwork No 

Path Definition Efficient Propagation in Soil Yes 

Propagation in Rock Layer Yes 

Coupling Loss No – TOC structure is attached to OL structure  

GBN Conversion Dominant Frequency High (> 60 Hz) - Tunnel in bedrock 

Table Note:  

1. The maximum OL train speed is considered assuming before and after revenue service operation. This is 
considered the worst-case (conservative) operation scenario based on the pre- and post-hour service 
deployment in which the train may not stop at the station 

Rail operational activities are not expected to generate Ground-borne Vibration (GBV) above 

0.1 mm/s and Ground-borne Noise (GBN) above 35 dBA at the residential spaces of the 

Pape Avenue TOC with the vibration mitigation measures (e.g., light-mass-spring system) 

as recommended in the Noise and Vibration Impact Assessment Report (OLTA, April 2022) 

applied to the track in this area. 

The assessment of potential GBV and GBN at the residential floor for both Pape North and 

Pape South is completed based on the drawings provided. Table 3-5 presents the predicted 

results along with criteria for the Project GBV and GBN. 
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Table 3-5. GBV and GBN Assessment Results1 

Assessment Location GBV Criteria 
(mm/sec) 

GBN Criteria 
(dBA, ref. 
20μ-Pa) 

Predicted 
Indoor GBV 
(mm/sec) 

Predicted Indoor 
GBN (dBA, ref. 
20μ-Pa) 

Pape, Level 2 – South 
Tower2 

0.1 35 0.045 15 

Pape, Level 3 – North 
Tower 

0.1 35 0.045 15 

Table Notes:  

1. Predicted results are with the vibration mitigation measures (e.g., light-mass-spring system) as recommended in 
the Noise and Vibration Impact Assessment Report (OLTA, April 2022) 

2. There is a mezzanine level between L1 and L2; therefore, the distance between L1 and L2 is equivalent to a two-
storey separation 

The predicted indoor GBV and GBN are within limits for the Pape Avenue TOC sites. 

The predictions above, based on the US FTA General Assessment Method, suggest that a light-

mass-spring vibration mitigation system may be sufficient. However, a detailed vibration impact 

analysis should be conducted by the TOC acoustic engineer to better determine the vibration 

propagation from the rail to the TOC, and additional mitigation, if any, as part of the TOC 

development, based on the final design for the Ontario Line. 

3.6 Noise and Vibration Recommendations for Pape 
Avenue TOC 

OLTA has completed a review of the potential Pape Avenue TOC noise and vibration impacts 

from the OL project and they are summarized below. 

1. The Pape Avenue TOC is not expected to meet the MECP Class 1 noise limits as per 

the currently presented design and assumptions considered in the assessment. 

Compliance may require significant noise mitigations and/or design changes as the 

nighttime limits are exceeded by 13-15 dB on the west façade of the North Site building 

and are exceeded by 2-13 dB on the north and south façades of the South Site 

buildings. This assessment is considered preliminary and is based on assumed sound 

levels and locations of equipment as per the level of detail available. 

2. Possible Pape TOC design considerations that could lower the potential noise impacts 

from the station include: 

a. Adding enclosed balconies for the areas where an exceedance is identified 

for the TOC building. 

b. Moving residential units away from the impacted areas and/or positioning 

sleeping areas to the sides of the building not facing the station noise 

sources. 
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c. Incorporating other massing design changes to provide additional shielding

from noise sources.

3. Criteria adjustment considerations:

a. Baseline noise measurements (minimum 48 hours) at the proposed TOC site

could be conducted to validate the criteria used for the assessment. If the

criteria used for the assessment (45 dBA) can be relaxed with a baseline

noise study, the Project may be able to meet the MECP Class 1 limits with

fewer major modifications or adjustments.

b. The Pape TOC could meet the MECP Class 4 noise limits with some more

minor modifications or adjustments to the currently presented design. With a

Class 4 limit, current design indicates that the North Site building has

exceedances of 3-5 dB and the South Site has exceedances of 1-3 dB.

However, approval for Class 4 acoustic land designation must be sought

through the local land use approval authority.

4. Predicted GBV and GBN levels are expected to meet criteria at the Pape TOC.

However, as noted in the EIAR, a detailed analysis is required to confirm the

recommendations provided in the EIAR meet the requirements.

5. This assessment does not consider road traffic noise impacts, rather it focussed on

rail/station noise impacts. Road traffic noise impact should be assessed when a detailed

acoustic assessment of the site is conducted in the future, as part of the site plan

approval for the Project.

4 Impact of Pape Avenue TOC as an 
Additional Receptor on EIAR Requirements 

The Pape Avenue TOC has the potential, as an additional receptor, to impact the requirements 

as outlined in the Noise and Vibration Impact Assessment Report (OLTA, April 2022). However, 

this assessment does not seek to modify these requirements. Instead, it reviews whether this 

assessment would meet the same requirements appended to the EIAR (OLTA, Noise and 

Vibration Impact Assessment Report, April 2022). For the station operational noise assessment 

(i.e., make-up air and exhaust louvres), a maximum sound pressure level limit (60 dBA at 1 m) 

as per the TTC Design manual for Stations was considered in the EIAR. 

The construction of the Pape Avenue TOC is expected to occur after the upgrade of Pape 

Station and construction of the OL. Therefore, the potential noise and vibration impacts from the 

station upgrade and the OL construction are not assessed or reviewed. 

A brief discussion on potential noise and vibration impacts due to the addition of the TOC is 

presented below. 
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4.1 Criteria 

For the assessment of station noise impacts on the proposed TOC, the MECP NPC-300 noise 

guideline (Environmental Noise Guideline Stationary and Transportation Sources – Approval 

and Planning Publication NPC-300, August 2013) is applicable, as discussed in the Section 3.1. 

As per NPC-300, station noise impact is assessed in term of 1-hour energy equivalent sound 

level (Leq-1hr) in dBA. As per the guideline, the assessment criteria (Leq-1hr) is defined as the 

higher of the applicable exclusion limit or the minimum existing background 1-hour energy 

equivalent sound levels (Leq-1hr) measured. The site is located in an urban area with acoustical 

environment dominated by activities of people and/or road traffic (urban hum), and therefore, 

a Class 1 Area classification is appropriate for the site. 

In the absence of any background noise measurements at this stage, MECP Class 1 

exclusionary limits of 50 dBA for daytime (7 am - 11 pm) and 45 dBA for nighttime (11 pm - 

7 am) are used for this assessment. 

If Class 4 classification is sought for the Pape TOC, the exclusionary limits are higher than 

Class 1. A Class 4 area is an area or specific site that would otherwise be defined as Class 1 or 

2 and which: 

• is an area intended for development with new noise sensitive land use(s) that are not yet 

built; 

• is in proximity to existing, lawfully established stationary source(s); and 

• has formal confirmation from the land use planning authority with the Class 4 area 

classification which is determined during the land use planning process. 

MECP Class 4 limits are 60 dBA for daytime (7 am - 11 pm) and 55 dBA for nighttime (11 pm - 

7 am). 

For the assessment of operational vibration, the guidelines described in the US FTA Manual for 

GBV and GBN are considered for this assessment. 

4.2 Analysis of Impact 

The Pape TOC would add residential receptors situated directly above the underground Pape 

Station and OL tunnel. 

4.2.1 Rail Airborne Noise 

No direct noise impacts from the train are expected (as it is underground and any system 

openings, such as fire ventilation, are expected to be provided with noise mitigation i.e., 

silencers). Thus, no noise compliance issues based on train operation is expected with the 

addition of this potential receptor. 
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4.2.2 Rail Ground Borne Noise and Vibration 

The assessment of the potential GBN and GBV of the OL train on the track is not predicted to 

require any additional mitigation measures to meet criteria as discussed in Section 3. This is 

based on the analysis and recommendations in the Noise and Vibration Report (OLTA, April 

2022). However, as noted in the EIAR, a detailed analysis is required to confirm these 

recommendations meet US FTA requirements. Further detail analysis is also supported since 

the TOC foundation is shown in contact with the subway structure, which the general vibration 

analysis may not account for. 

4.2.3 Station Noise and Vibration Considerations 

The design of Pape Station is under development and assumptions including assumed 

maximum sound levels were made to assess the TOC (Section 3.2). Considerations in station 

design which may help to meet Class 1 or Class 4 Area limits for airborne noise at the TOC 

receptors include:  

• Noise barriers for idling busses and for EEB rooftop condenser yard.

• Noise reduction from all mechanical openings, such as the use of silencers and/or

acoustic louvres.

• Quieter condensers for the EEB and Pape Station condenser yards.

OLTA notes that that Class 1 mitigations may not hold the Pape Station in compliance with 

NPC-300, even with standard mitigation (noise barriers, quieter equipment) and a Class 4 

designation should be considered (see Section 3.3). 

GBV and GBN assessment is limited to the structural assumptions for the connection between 

Pape Station and Pape TOC as stated in Section 3. Assumptions should be reviewed and 

confirmed as design progresses. 

4.3 Summary of Changes to EIAR Noise and Vibration 
Requirements for Pape Avenue TOC Considerations 

Although the airborne noise impact from Pape Station is expected at the proposed TOC, 

no changes to the conclusions in the EIAR are expected. Since the construction of the Pape 

Avenue TOC is expected to occur after the upgrade of Pape Station and construction of the OL, 

the potential construction noise and vibration impacts are not required to assess or review. 

Emergency Egress Buildings (EEBs) and Emergency Service Buildings (ESBs) were not 

included in the EIAR as information about locations was not available at the time. Now that 

EEBs and ESBs have been confirmed for Pape Station and OL, noise impacts on the proposed 

TOC have been assessed with the applicable MECP limits. 
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Operational noise from the upgraded Pape Station could impact on the Pape Avenue TOC 

development, and may need the following operational project considerations: 

• The maximum sound power level for the condensers and the maximum sound pressure 

level for all louvres could be reduced for the EEB and Pape Station buildings. 

• The structural connection of Pape Station and Pape TOC requires a structural/vibration 

review to make sure of compliance with the vibration criteria. 

• Additional noise mitigation should be considered, including the use of noise barriers, 

silencers and/or acoustic louvres.  

OLTA expects that by incorporating additional mitigation at the source will mitigate the impact 

on the Pape Avenue TOC and make the project more feasible. Once the station noise mitigation 

measures are confirmed, Section 3 of this report (compliance from a land use planning 

perspective) should be re-evaluated. 

5 Closing 

The discussion in this report is representative of the documents and drawings reviewed in 

Section 2 and limited to the information available at the time of this assessment. The final 

station mitigation and TOC designs should be reviewed for compliance with applicable criteria. 

Additionally, potential noise impacts from the station should be reassessed as part of 

ProjectCo’s design (North Civil/RSSOM) and appropriate mitigation should be included in the 

design. 

This assessment does not consider road traffic noise, rather it focussed on rail/station noise 

impacts. Road traffic noise impact should be assessed when a detailed acoustic assessment of 

the site is conducted in the future, as part of the site plan approval for the Project. 

The discussion and recommendations included in this report are considered preliminary and 

should be reassessed with any changes or finalization of designs. 
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For POW receptors tested on this level,
see Drawings 413T203S and 413T205S
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44 ELEVATOR CONTROL ROOM
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48 FARE EQUIPMENT (SMART CARD)
ROOM
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18 SECURITY - OFFICE (COMPACT)

19 SECURITY - HOLDING CELL
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21 SECURITY - UNIVERSAL WASHROOM

23 SECURITY OPERATIONS OFFICE(SOO)
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25 MECHANICAL ROOM FOR SOO
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32 MECHANICAL ROOM FOR
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38 SUBWAY VENTILATION EQUIPMENT
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40 LOCAL SIGNALLING CONTROL ROOM
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43 JANITOR STORAGE ROOM

44 ELEVATOR CONTROL ROOM

45 ESCALATOR CONTROL ROOM

46 REFUSE STORAGE ROOM

47 HUB FIRST AID ROOM

48 FARE EQUIPMENT (SMART CARD)
ROOM

49 PLATFORM SCREEN DOOR ROOM

50 FIRE FIGHTER'S ACCESS (FFA)

52 MECHANICAL ROOM (MAIN)

71 TPS MV CABLE ROOM
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73 STATION ELECTRICAL ROOM
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