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1.0 INTRODUCTION 
 

 
1.1 BACKGROUND 
 
The services of SS Wilson Associates were retained by URS Canada Inc. to carry out a 
Noise and Vibration Impact Assessment Study for the proposed Spadina Subway 
Extension from Downsview Station to Steeles Avenue West as part of the overall 
Environmental Assessment (EA) of the project. 
 
The new EA considered alternative alignments and station locations for the extension of 
the Spadina Subway from Downsview Station to York University, and a terminal station at 
Steeles Avenue in the context of a radial extension of the subway into York Region to the 
north of Steeles Avenue instead of a loop over to the Yonge Subway. 
 
One of the stated purposes of the new EA is to minimize any negative environmental 
impacts, of which environmental noise and ground-borne vibration are components of. 
 
The objectives of the study are to: 
 
• Participate in the preparation of the Environmental Assessment (EA) Report for the 

proposed subway line.  
• Identify the potential noise and vibration sensitive land uses. 
• Determine the existing ambient noise and vibration levels in the vicinity of the 

proposed subway extension. 
• Predict the approximate noise and vibration levels generated by the possible 

alignment and station alternatives. 
• Calculate the potential noise and vibration impacts due to the selected preferred 

alternative at all potential points of reception. 
• Study the feasibility of applying noise and vibration mitigation measures, where 

warranted, and recommend the necessary noise and vibration mitigation measures. 
 
Figure 1 illustrates the general location of proposed subway extension. 
 
This study is based on the collective efforts of the study team1 and the TTC 
representatives. Overall direction on issues related to engineering and the environment 
were provided by the firms URS Canada Inc. (URS) and LGL Limited (LGL). 
 
This study should, therefore be read in conjunction with the EA document and other 
background study reports prepared by URS/LGL. 
 
                     
1 URS Canada Inc., LGL Limited, Golder Associates Ltd., Planning Partnership, Archaeological Services 
Inc and SS Wilson Associates. 
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1.2 OVERVIEW OF THE APPROACH 
 
Noise is generally defined as any unwanted sound.  In this case, the noise under 
consideration is the noise associated with the proposed undertaking associated with the 
Spadina Subway Extension.  The Glossary section in Appendix A provides definitions of 
technical terms to assist in understanding the principles and terminology used in this report. 
The report considers two main sources of noise, the ground-borne noise due to the 
movement of the trains along the underground tracks and environmental noise due to bus 
movements. Noise impact is a comparative evaluation of the new or intruding noise versus 
the existing or ambient noise in the area.  Noise impact is also a comparative evaluation of 
the new or intruding noise versus a present sound level limit criterion. The degree of noise 
impact varies depending on the difference between the intruding and existing sound levels, 
i.e. the higher the intruding sound level is above the existing sound level, the higher the 
impact. 
 
A combination of quantitative and qualitative approaches to noise and vibration impact 
assessment has been used in this study to enable the TTC, the study team and the public 
to deal with the subject of noise and vibration control.  The methods used for measurement 
and prediction as well as the evaluation criteria have been simplified.  A single number, the 
hourly Leq (equivalent sound level) has been used to arrive at an objective and quantitative 
definition of the noise impact due to situations involving highly variable sound levels, and 
the “maximum” sound and vibration levels were also used to deal with pass-by situations 
involving repeatable events. 
 
The preparation of noise and vibration impact assessment is primarily concerned with the 
documentation and assessment of the changes in noise and vibration as well as 
comparison with absolute criteria levels in accordance with the following general principles: 
 
1. Assess the existing or future "do-nothing" environment. 
2. Predict the future noise and vibration levels of the specific part of the undertaking. 
3. Assess the impact relative to the applicable criteria. 
4. Recommend noise and vibration control measures, where warranted and where 

technically and economically feasible. 
 
Due to the nature of the potential sources of noise and vibration, the applicable 
noise/vibration criteria for the undertaking necessitated evaluation of each source 
independently as follows: 
 
1. Subway line ground-borne vibration 
2. Subway line noise generated inside buildings as a result of ground-borne vibration 
3. Bus terminal stations noise generated by bus activities and movements within the 

property acquired as a bus terminal station property. 
4. Added bus movements noise when moving on municipal arterial roads (Finch, Keele, 

etc.) 
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1.3 BRIEF DESCRIPTION OF THE UNDERTAKING AND THE STUDY AREA 
 
For the full details on the study area and the existing/future transit and road systems as 
well as existing and future land uses, reference should be made to the Existing Conditions 
Report prepared by URS/LGL. 
 
The Study Area 
 
The study area is bounded by: 
 
• Highway 7 to the north 
• Sheppard Avenue to the south 
• Keele Street, Dufferin Street and Wilmington Avenue to the east 
• Black Creek and Edgely Blvd to the west. 
 
Figure 1 illustrates the study area. 
 
Subway Line 
 
Spadina Subway Line presently terminates at Downsview Station in the Sheppard Avenue 
West/Allen Road area. 
 
The existing section of the Spadina Subway Line will extend from Downsview Station to 
Steeles Avenue West. Figure 2 illustrates an overall view of the proposed subway 
extension alignment and proposed subway stations. Figures 3.1 to 3.4 illustrate the 
locations of the proposed subway and bus terminal stations. The recommended preferred 
alignment of the subway is shown on the Plan and Profile figures prepared by URS 
Canada Inc.; Figures 4.1 to 4.10. 
 
Between subway stations, the subway lines will be constructed in twin tunnels that will run 
parallel to each other except in subway stations.  
 
The invert of the tunnels will generally be 10 metres or more below the ground surface.  
The vertical alignment of the tunnels can also be seen on the Plan and Profile; Figures 4.1 
to 4.10. 
 
Subway Stations 
 
Four underground subway stations are currently being proposed. These stations are 
shown on the Plan and Profile, Figures 4.4, 4.6, 4.9 and 4.10, and are known as Sheppard 
West Station, Finch West Station, York University Station and Steeles West Station. 
 
Each station will have a centre platform (i.e. located between the two running tracks).  
These platforms will be roughly 10 metres wide between tracks and 150 metres long 
(sufficient to accommodate 6 subway cars). 
 

 

 4

Bus Terminal Stations 
 
Two bus terminal stations are being proposed; Finch West Station and Steeles West 
Station where bus traffic will link with two of the subway stations; Finch West Station and 
Steeles West Station, respectively. 
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2.0 SOUND AND VIBRATION LEVELS CRITERIA 
 

 
The proposed Spadina Subway Extension is comprised of two distinct sources of noise 
and/or vibration. Firstly, between the proposed underground subway stations, the subway 
trains will be moving in twin tunnels which radiate ground-borne vibration and noise that 
propagate through the soil to the near-by buildings.  The resulting building vibration can 
cause intrusions in the form of mechanical motion or audible sound within the buildings. 
Secondly, the 2 proposed bus terminal stations and in particular, the bus movements within 
the proposed stations property line will produce noise that propagate through the air to the 
nearby buildings. 
 
A secondary source is the potential additional noise created by the additional bus traffic 
heading to and from the bus terminal stations when moving along major bus transit routes 
on the nearby municipal arterial roads where residential buildings could be found. 
 
For the purposes of meeting the Ministry of the Environment (MOE) and the Toronto 
Transit Commission (TTC) guidelines for the assessment of noise and vibration due to the 
proposed TTC undertaking, three different criteria have been considered.   
 
Train movements on the subway lines are considered as a rail transit system which will be 
assessed on the basis of the MOE/TTC Protocol as well as other generally acceptable 
criteria. 
 
The above-ground stations are considered by the MOE as "Stationary Sources" and the 
relevant MOE sound level criteria in NPC-205 will apply.  
 
2.1 MOE/TTC SUBWAY NOISE AND VIBRATION LEVELS CRITERIA 
 
The applicable criteria for noise and vibration for this specific section of the proposed 
extension of the Spadina Subway Line is the MOE/TTC Protocol For Noise and Vibration 
Assessment For the Proposed Yonge-Spadina Subway Loop”, June 16, 1993, a copy of 
which is included in Appendix B. 
 
Wayside noise and vibration criteria provide a basis for assessing impact and determining 
the type and extent of mitigation measures necessary to minimize any general community 
annoyance or minimize interference with any particularly sensitive nearby land use or 
activity.  Noise sensitive land uses generally include existing residential developments, 
proposed residential developments which have received municipal approval, nursing 
homes, group homes, hospitals and institutional land uses where noise impact may be 
detrimental to the functions conducted within such buildings. For the purposes of this 
Environmental Assessment and in accordance with the MOE/TTC Protocol noise and 
vibration impacts on commercial and industrial areas generally need not be considered, 
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except where there are buildings that have vibration sensitive equipment. 
 
In general, for at-grade rail transit operations, both wayside airborne noise and ground-
borne vibration impacts need to be examined, although the ground-borne noise is generally 
masked by the wayside airborne noise. In areas where the rail transit line is in subway, 
both ground-borne noise and vibration may be perceptible. 
 
The recommended criterion for the maximum ground-borne vibration velocity (rms) level 
due to rail transit train operations applicable to noise/vibration sensitive land uses is 0.10 
mm/sec (A vibration velocity level, Lv, of 0.1 mm/second is equivalent to approximately 
71.9 dB reference 10-6 inch/second). Due to the extensive data base available to TTC and 
SS Wilson Associates on previously measured vibration levels along the TTC subway 
lines, the vibration levels predicted/reported in this document are presented in Lv dB (re 10-

6 inch/second). The criterion applies to the vertical vibration of the ground surface or floor 
surface, and it should be applied outdoors and referenced to the building or area under 
consideration. Ground-borne vibration which complies with the recommended design 
criterion will hardly be imperceptible in all cases. However, the level will be sufficiently low 
so that no significant intrusion or annoyance should occur. 
 
With regards to the application of the vibration criterion, the MOE/TTC Protocol specifically 
excludes vibration due to maintenance activities on the subway line. 
 
It is also important to note that while the MOE/TTC Protocol recognizes that ground-borne 
vibration can produce air-borne noise inside a structure, it does not provide any direction 
on such noise criteria and instead, relies on the above-noted vibration criterion. 
 
Due to the presence of fairly noise-sensitive institutional land use in close proximity to the 
proposed subway, we are recommending that the objective criterion for ground-borne 
noise due to transit train operations applicable to noise-sensitive land uses be 35 dBA.  
Ground-borne sound levels which meet this criterion are likely to be audible in all cases, 
but should be low enough that no significant intrusion or annoyance would occur. The 
maximum ground-borne sound and vibration levels, recommended herein, are the 
averages of the maximum levels occurring as the vehicle passes by, usually a 1 to 4 
second averaging time. 
 
It is important to note that ground-borne noise impact on general non-sensitive commercial 
and industrial areas need not be considered as per the MOE direction.  
 
Other Recommended Subway Line Sound and Vibration Levels Criteria 
 
As stated above, the MOE/TTC June 16, 1993 Protocol does not address a number of 
applications which are of immediate concern to the TTC in this undertaking. The 
importance of this project to the TTC as far as noise and vibration are concerned stems 
from several critical considerations, which are briefly summarized as follows: 
 
a) Unlike the recently constructed Sheppard Subway Line, where the entire alignment was 
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selected and constructed below Sheppard Avenue (i.e. away from the nearby 
buildings); the proposed Spadina Subway Extension must pass directly under, or in 
very close proximity to numerous buildings. 

b) There are a number of public institutional buildings which serve a vital key national role 
that are bound to be placed directly over the proposed alternative subway alignments 
with possible negative impacts due to noise and vibration. 

c) The subway alignment is also bound to be under numerous industrial and commercial 
businesses in the large industrial parks, one or more of which may have a sensitive 
manufacturing or a lab process that is sensitive to noise and vibration. 

 
Accordingly, the past practices of the TTC and other jurisdictions in North America were 
researched, based on which we are recommending the use of supplementary noise and 
vibration criteria to reduce the potential impacts on buildings that are sensitive to subway 
vibration and noise. 
 
The following Table 1 lists the recommended supplementary criteria used in this study: 
 

TABLE 1 
RECOMMENDED SUPPLEMENTARY SUBWAY LINE  

NOISE AND VIBRATION CRITERIA 
 

Land Use Recommended 
Vibration Velocity Level 

Criteria, Lv*1 

Recommended Indoor 
Sound Criteria 

Houses and Townhouses 70 dB 35 dBA 
Apartment Building (concrete) 70 dB 35 dBA 
Institutional 70 dB 35 dBA 
Commercial 75 dB 40 dBA 
Industrial 80 dB 45 dBA 
Sensitive Buildings 65 dB 30 dBA 
Note: Lv is in reference to 10-6 in/sec 
 
2.2 BUS TERMINAL STATIONS SOUND LEVEL CRITERIA 
 
All sources within a bus terminal station are to be treated as a Stationary Source that is 
subject to the MOE's Publication NPC-205 (i.e. the higher of either the ambient sound 
levels or the exclusion limits for hourly Leq sound levels included in NPC-205). 
 
The MOE advises that daily operations within a terminal station, whether mobile or 
stationary, will be regarded as part of the stationary source. 
 
The criteria used in this study are based on the guidelines prepared by the MOE for the 
assessment of planned "Stationary Sources" of sound, Publication NPC-205. A copy of the 
criteria is also included in Appendix B of this Report. 
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The predicted and/or measured 1 hour equivalent sound level (Leq) of existing or future-
do-nothing road traffic is normally compared with the predicted and/or measured 1 hour 
equivalent sound level (Leq) from the facility. Other applicable criteria are also referred to in 
the MOE publication. 
 
In situations where the ambient is not significant, then the Ministry exclusion limits criteria 
contained in their Publication NPC-205 apply. 
 
2.3 SOUND LEVEL CRITERIA FOR BUS MOVEMENTS ON MUNICIPAL ROADS 
 
MOE’s recommendations for bus noise impact when moving on municipal roads is that the 
noise should be assessed on “an 16/8 hour (day/night) basis, 07:00 – 23:00 and 23:00 – 
07:00”. In addition, the MOE’s criteria is Leq day 55 dBA and Leq night 50 dBA, or the 
ambient in either period, whichever is higher and that similar provisions to the MOE/MTO 
Noise Protocol also apply; i.e. “control measures need be applied only if the excess is more 
than 5 dBA”. For the purposes of this project, the existing ambient is the existing or the 
future-do-nothing vehicular traffic on the municipal roads (vehicular traffic including 
associated bus traffic without the newly added bus terminal stations bus traffic). 
 
2.4 GENERAL IMPACT ASSESSMENT GUIDELINES FOR NOISE 
 
The sound level criteria are also related to the existing ambient noise and vibration.  Should 
the projected TTC undertaking levels exceed the ambient, the impact on a noise-sensitive 
receptor may be determined by comparing the projected facility levels with the established 
ambient levels. 
 
The following Table 2 outlines the generally accepted impact assessment ratings based on 
the significance of the excess above the established existing ambient levels: 
 

TABLE 2 
NOISE IMPACT ASSESSMENT 

 
IMPACT ASSESSMENT TABLE 

EXCESS/CHANGE IMPACT RATING 
0 TO <3 Insignificant 

=>3 TO <5 dBA Noticeable 
=5 To <10 dBA Significant 

=>10 Very Significant 
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3.0 PRELIMINARY ASSESSMENTS OF THE INDICATORS FOR NOISE/ 

VIBRATION AND ALTERNATIVE ALIGNMENTS 
 

 
At the outset of the project, and in the absence of detailed and site specific information on 
the proposed alignment/locations, the potential sources of noise, receptor locations and to 
assist members of the study team, a set of quantifiable “indicators” were developed based 
on preliminary or rough estimates only of the resulting noise/vibration levels. The use of 
such indicators for noise became necessary in order to compare alternative 
alignments/locations of the various components of the Spadina Subway undertaking. 
 
With knowledge of the applicable noise/vibration level criteria, typical noise/vibration 
emission levels from each system component and typical noise/vibration propagation 
factors, the indicators were presented in the form of conservative or “first-cut” distance 
setbacks to meet the objectives. It must be emphasized, however, that such distances 
were intended for comparative evaluations only. 
 
3.1 INDICATORS FOR NOISE/VIBRATION IMPACTS 
 
Section 2.0 of this Study contains the details related to the applicable noise/vibration levels 
criteria which is the first ingredient in the indicators. 
 
With knowledge of typical noise/vibration levels generated by subway trains, buses, etc., it 
was possible to construct simple noise (or distance setback in this case) prediction models 
for such sources. 
 
The following is a summary of the approximate range of distances from various sources of 
noise that correspond to different levels of impact ratings. 
 
(i) Transformer Sub-Stations (Electrical) 
 

Distance  Impact Rating 
 

  0 - 10m  Very Significant 
10 - 15m  Significant 
15 - 30m  Noticeable 
30 - 60m  Marginal 
Over 60m  No impact 
  
(Distances are measured from the centre of a sub-station) 
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(ii) Bus Stations 

 
Distance  Impact Rating 
    0  -   50m  Very Significant 
  50  - 100m  Significant 
100  - 150m  Noticeable 
150 -  200m  Marginal 
Over  200m  No impact 
 
(Distances are measured from the centre of the station site without any acoustic 
shielding by buildings) 

 
(iii) Subway Trains Underground 
 

Ground-borne vibration/noise are the issues in this case. 
 

(a)  Low Density Residential 
 
Distance  Impact Rating 
  0  -  10m  Significant 
10  -  25m  Noticeable 
25  -  90m  Marginal 
Over 90m  No impact 

 
(b) High Density (Apartment) Residential/Institutional 

 
Distance  Impact Rating 
0   -   6m  Significant 
6   -   20m  Noticeable 
20 -   60m  Marginal 
Over 60m  No impact 
 
(c) Sensitive Type Commercial/Industrial Buildings 

 
Distance  Impact Rating 
  0 - 6m  Very Significant 
  6-11m  Significant 
11-18m  Noticeable 
18-37m  Marginal 
Over 37m  No impact 
 
(All distance to be measured from centre line of subway alignment) 
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(iv) Construction Sites At Stations (over the Box) 
  
 Distance  Impact Rating 

Less than 50m Serious 
  50 - 100m  Very Significant 
100 - 200m  Significant 
200 - 250m  Noticeable 
Over 250m  No impact 

 
(Distances are measured from centre of subway station construction site). 

 
With knowledge of the degree of impact (Impact Rating), the number and type of 
affected buildings, it was possible for the study team to compare the different alternative 
alignments and to also rank their order of preference. 
 
3.2 RANKING, WEIGHTING FACTORS AND RATIONALE FOR DEVELOPING AND 

COMPARING ALTERNATIVES 
 
It is not the intent of this section to provide full details on how the alternative alignments of 
the subway line or the bus terminal station locations were selected and ranked, nor how 
the selected preferred options were arrived at. The objective of this section is however, to 
provide background information on the rationale used to develop this work. For detailed 
information on this phase of the EA assignment, reference should be made to the reports 
prepared by URS and LGL. 
 
1. EA Evaluations 
 
The following Tables 3 and 4 illustrate the previously recommended inventory of existing 
and future conditions, factors/subfactors for noise and vibration assessment, and analysis 
of constraints: 
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TABLE 3 
INVENTORY OF EXISTING AND FUTURE CONDITIONS FACTORS/SUB-FACTORS 

FOR NOISE AND VIBRATION ASSESSMENT ONLY 
 

ENVIRONMENTAL 
FACTOR/SUB 

FACTOR 

DATA TO BE COLLECTED DATA SOURCE 

1) Transportation 
System 

 b) Roads 

APPLIES TO ROAD NETWORK WHERE NEW BUS 
TRAFFIC WILL BE ADDED 
• Road data 

− Existing and planned r.o.w. and number of lanes 
− Existing and planned traffic parameters: 
� Daily traffic volumes (split: day/night) 
� Cars/trucks/bus percentages (day/night) 
� Speed 
� Specific area having substantial road gradients 

(>4%) 
• Number of residences fronting onto road 
• Number of residences backing onto road 

− Traffic counts 
− Tentative bus 

schedules 
− Projections 
− Field 

investigations 

1) Transportation 
System 

 b) Future 
Transportation 
Links 
(Terminals and 
major 
stations/nodes) 

APPLIES TO AREAS SURROUNDING POSSIBLE BUS 
TERMINALS/MAJOR STATIONS/NODES 
 
Preliminary Stage 
• Generic Terminal area requirement (Area is sufficient) 
• Expected bus movements (Day/night split) 
• Approximate location(s) or alternatives 
• Existing road and traffic parameters on the near-by 

arterial road(s). 
• Number of residences within:   
     0–100m 
 100–200m 
 200-300m 
Particular attention should be paid to apartment buildings 
within 300m from terminals. 
 
Detailed Investigation Stage 
• Possible Terminal property outline 
• Expected hourly bus movements/schedules 
• Existing road and traffic parameters on the near-by 

arterial roads 
• Detailed base maps to a scale of 1:1,000 showing 

outline of buildings within 500m radius from Terminal 
outlines 

− TTC Files 
− Historic data on 

bus movements in 
Terminals 

− Field 
investigations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
− Existing hourly 

traffic counts 
− Historic schedules 

for buses in 
Terminals 

− Field 
investigations 

2) Socio-
Economic 

Preliminary Stage 
• Identify the number of residential buildings within 100m 

− Field 
investigations 
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ENVIRONMENTAL 
FACTOR/SUB 

FACTOR 

DATA TO BE COLLECTED DATA SOURCE 

Environment 
 b) Noise and 

Vibration 

from the subway corridor 
• Identify the number of commercial/industrial buildings 

within 100m from the subway corridor 
• Identify community/recreation/institutional facilities 

within 100m from the subway corridor. Each category 
to be counted separately. 

 
Detailed Investigation Stage 
 
• Conduct measurements of baseline noise and 

vibration levels in the Primary study area as per TTC 
Exhibit 4 TOR. 

• Predict future subway noise/vibration levels at specific 
points of reception, especially very-sensitive receptors. 

 
 

− Review of detailed 
base maps. 

 
 
 
 
 
 
 
 
 
− Field 

measurements 
− MOE/TTC 

Protocols 
− Prediction models 

developed by 
SSWA 

 
TABLE 4 

ANALYSIS OF CONSTRAINTS IN THE STUDY AREA 

 

Constraints 

 

Severity 

 

Rationale 

 

Analysis 

 

Conclusions 

 

Businesses Absolute 
Relative 

While the general principle is to 
isolate subways under 
vibration/noise sensitive 
businesses, there are several 
limited types of businesses, 
which are very sensitive to 
vibration such as those 
employing electron 
microscopes, metrology labs, 
precision manufacturers and 
studios. For such very sensitive 
uses, the Absolute rating could 
be a distance setback of 200± 
m, while for reasonable uses the 
Relative rating is acceptable 
with controls. 

At this stage, there is 
no building specific 
information on the 
users. The use of a 
distance setback of 
200m is acceptable for 
a start for the Absolute 
case. 

All businesses 
were treated 
equally as having 
a certain degree 
of sensitivity to 
noise and 
vibration 
irrespective of 
their existing 
indoor ambient 
levels or use. 

Residents/ 
Residences 

Relative Noise and vibration could be 
mitigated within the subway 

The proposed 
Sheppard Avenue 

The Keele Street 
station requires 
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Constraints 

 

Severity 

 

Rationale 

 

Analysis 

 

Conclusions 

 
and within the stations. For the 
subway, the number of 
residences within 100m can be 
mitigated. For stations, the 
impact may reach up to a 
distance of 300m. Mitigation 
measures could still be 
implemented for low/medium 
density. For high density, a 
minimum distance setback of 
300m is recommended. 

station and the station 
south of Finch Avenue 
could be mitigated, 
while in Keele Street 
(north of Finch) station 
the presence of 
numerous apartment 
buildings necessitates 
a large distance 
setback. The York 
University Campus 
station is also sensitive 
depending on proximity 
classes and offices. 

immediate 
attention. The 
York University 
Campus station 
will also require 
more precision 
analysis of its 
location. 

Community/
Recreational/ 
Institutional 
Facilities 

Relative 
Absolute 

The Absolute rating pertains to 
vibration/noise sensitive labs 
in York University in a like 
manner with the Business 
categories. 

At this stage, there is 
no building specific 
information on the 
possible vibration/noise 
sensitive laboratories 
on campus. 

Cannot screen 
out the 
laboratories in the 
first cut until 
further 
information on the 
specific labs; if 
any, become 
available. 

 
Notes: 
 
1. Two distinct categories in connection with traffic noise impacts: 
 

a) Traffic movements on local municipal streets, especially as one gets closer to the station and in 
particular on less busy streets that currently do not have bus traffic. 

b) Traffic movements within the stations themselves. 
 

The reason for this is that the MOE sound level criteria for roads are substantially different from the 
applicable criteria for noise due to stations. 
 

2. The Comparative Evaluation criteria for road noise and stations noise are also different as follows: 
 

For Roads: The assessment is based on the number of residences along the first row of dwelling 
units that may be subject to level changes above the existing ambient noise by: ∆ (or change) 
 = 0 - 5 dBA increase 
 = 6 – 10 dBA increase 

> 10 dBA increase 
 

For Bus Stations: The assessment is based on the number of residences in the various sound level 
zones around stations (e.g. 50 – 55, 56 – 60, 61 – 65 dBA, etc.), which are approximately related to 
the distances provided in other Tables e.g. 0-100m, 100-200m and 200-300m. 
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3. For the Sub-Factors “Noise & Vibration”, the following was recommended for consideration: 
 

a) The more prominent factor is the “operation noise and vibration”, followed by the less important 
factor which is “construction noise and vibration”. 

 
The shown indicators “0-5 dBA Leq, 5-10 dBA, etc. are acceptable. The use of absolute sound levels 
based on the series of criteria in the MOE/MTO Protocol could also be stated in this simple form. 
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4.0  ANALYSIS AND RESULTS 
 

 
4.1 AMBIENT NOISE AND VIBRATION – SUBWAY LINE IMPACT ASSESSMENT 
 
1. Existing Conditions 

 
For the proposed Spadina Subway Extension, the potential for higher levels of ground-
borne vibration level, and the resulting low frequency “rumble” are two of the most 
important factors to consider for noise/vibration sensitive land uses located in close 
proximity to the subway alignment. 
 
The general range of noise/vibration sensitive land uses encompasses residential 
dwellings/buildings, institutional facilities including heritage buildings (impact on the 
structures and/or the artifacts), hospitals, group homes, places of worship and certain 
commercial/industrial establishments. 
 
The MOE and the joint MOE/TTC Protocol as well as the general EA practices for 
noise/vibration rely on a series of absolute and relative noise/vibration criteria.  The 
relative criteria recognize the importance of the “existing” background/ambient 
noise/vibration conditions for impact assessment purposes. 
 
The dominant sources of ambient noise in the study area are essentially the highways, 
major arterial roads and major collectors with existing bus traffic on these roads.  Of 
less significance (more localized nature) is the noise due to the commercial/industrial 
buildings/establishments themselves.  The dominant sources of vibration in the area are 
the bus movements on the arterial roads and collectors, rail traffic on the CN line and 
internally generated vibration levels in industrial buildings and offices. 
 
The predominant vibration source is vehicular traffic on the municipal arterial roads and 
also other intersecting major arterial roads.  The results of the ambient vibration levels 
measured by the TTC in 1983 and 1984 indicate vibration levels in the range of 38-42 dB 
re 1ųg. The low vibration levels measured are typical of rubber tired vehicles and are 
probably imperceptible to most residents.  However, locally higher vibration levels occur 
near the existing CN railway tracks when heavy rail vehicles are passing. 
 
The actually measured ambient sound and vibration levels are presented in the section to 
follow related to the selected points of reception. 
 
4.2 POINTS OF RECEPTION 
 
The Existing Conditions Report prepared by URS and LGL contains detailed information on 
the existing land use, socio-economic environment and planned land use within the study 
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area. 
 
As far as the points of reception are concerned, the existing land uses in the study area 
show that approximately 65% of the study area is commercial/industrial while the 
remaining 35% of the area consists of well-established residential neighbourhoods.  The 
study area also contains a number of schools and places of worship, heritage buildings, 
and several institutional buildings within the York University Campus and numerous 
apartment buildings. 
 
It must be emphasized however, that not all the identified locations in the Existing 
Conditions Report are considered as “points of reception” for detailed assessment of the 
noise/vibration impacts as directed by the MOE criteria. Instead, the URS/LGL information 
was used to study the alternative alignments and locations of the various components of 
the undertaking and rank them as described earlier. 
 
In summary, the overall study area contains the following land uses, which would be of 
immediate interest for noise/vibration assessment depending on their relative locations to 
the various sources: 
 
• Community and Recreation Centres 
• Buildings containing Emergency Services (police, fire, ambulance, emergency 

treatment centre in hospitals, etc.) 
• Child care centres 
• Schools (public, private and separate) 
• Major learning institutions (York University) 
• Places of worship 
• Residential (low, medium and high density-buildings) 
 
Other land uses in the study area which may be of concern are those that contain vibration-
sensitive equipment which include institutional, commercial, industrial and mixed 
commercial/industrial land uses reported to have critical operations as confirmed by site-
specific investigations. 
 
All buildings/facilities in the study area have been identified and were given a “facility 
Number” in the Existing Conditions Report which were subsequently used for the 
evaluation of the alternatives by URS-LGL. 
 
a. Receptors along the subway line 
 
Receptors within a distance setback of 100 metres from the centreline of the closest 
subway track have been considered. Based on our detailed field investigation and for the 
purpose of implementing different criteria, the selected receptors included residential, 
commercial, industrial, institutional and mixed land uses. 
 
As the study team approached all the businesses and facilities located within an area of 
influence from the subway line alignment alternatives, some of the businesses and facilities 
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indicated that their operations may be affected by the subway and requested site-specific 
inspections, measurements of their ambient noise/vibration and assessment of their 
potential impact. 
 
Based on the feedback received by the study team from the businesses in the study 
area, a decision was made to visit specific businesses, to interview the 
owners/operators of such businesses and to also take ambient noise and vibration level 
readings. 
 
Of all the reported businesses, it is our finding that a limited number of such businesses 
could be considered as potential noise/vibration sensitive which are listed below in 
Table 5: 
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TABLE 5 
BUSINESSES/FACILITIES SELECTED FOR FURTHER INVESTIGATION 

 

Address Name Nature of 
Business 

Reason for 
Sensitivity to 

Noise/Vibration 

Notes 

30 St. Regis 
Crescent North 

Incredible 
Printing 

Printing Plant 
(industrial) 

Machines 
sensitive to 

vibration 

Investigated 

3811 Keele 
Street 

Sunoco Gas 
Station 

Service Station 
(commercial) 

Underground fuel 
tanks 

Investigated 

3720 Keele 
Street 

Sunoco Gas 
Station 

Service Station 
(commercial) 

Underground fuel 
tanks 

Investigated 

333 Rimrock 
Road 

Canadian 
Custom Packing 

Company 

Chemical Plant 
(industrial) 

Laboratories with 
sensitive scales 

Investigated 

156 St. Regis 
Crescent South 

The Forever 
Group 

Car Wash 
Products 

(commercial) 

Computer/Server 
Room 

Investigated 

4000 Chesswood 
Drive 

Chesswood 
Arena 

Indoor hockey 
(commercial) 

Hockey ice 
surface 

Investigated 

3725 Keele 
Street 

DeMarco Funeral 
Home 

Funeral Home 
(institutional) 

Chapel/Visitation 
Rooms 

Investigated 

41 Toro Road Arbor Tools Ltd. Mechanical Shop 
(industrial) 

Precision tools 
with small 
tolerances 

Investigated 

30 Tangiers Road CAW Local 112 Union Office 
(commercial) 

Meeting 
Halls/Rooms and 

Computers 

Investigated 

53 Bakersfield 
Street 

Spring Air 
Canada 

Mattress 
manufacturing 

Plant (industrial/ 
commercial 

Computers/server
s and precision 

machinery 

Investigated 

250-330 Rimrock 
Road 

John Vince 
Foods 

Food Packing & 
Distribution Plant 

(industrial) 

Infra-red 
scanning devices 

and multiple 
storage racks 

Investigated 

14 Toro Road International 
Glass and Mirror 

Co. Ltd. 

Retail Outlet 
(commercial) 

Stored large 
sheets of glass 

Investigated 

39 Kodiak 
Crescent 

Tectrol Inc. Computer 
Components 

Manufacturing 
Plant (industrial) 

Precision 
machinery 

Investigated 
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TABLE 5 CONT’D 

Address Name Nature of 
Business 

Reason for 
Sensitivity to 

Noise/Vibration 

Notes 

1 Whitehorse 
Road 

The Music Lab Repair Shop of 
Musical 

Instruments 
(commercial) 

Not at the present 
time 

Investigated 

1315 Finch 
Avenue 

n/a Office & retail 
units 

(commercial) 

n/a Not 
Investigated 

1230 Sheppard 
Avenue 

n/a Office building 
(commercial) 

n/a Not 
Investigated 

3675 & 3685 
Keele Street 

n/a Office & retail 
units 

(commercial) 

n/a Not 
Investigated 

3645 Keele 
Street 

n/a Office & retail 
units 

(commercial) 

n/a Not 
Investigated 

3701 Chesswood 
Drive 

n/a Office building 
(commercial) 

n/a Not 
Investigated 

York University Lumbers Educational 
(institutional) 

Lecture Halls and 
laboratories 

including electron 
microscopes 

Investigated 

York University Stedman Lecture 
Halls 

Educational 
(institutional) 

Lecture Halls Investigated 

York University Seymour 
Schulich Building 

Educational 
(institutional) 

Lecture Halls Investigated 

York University Seneca @ York Educational 
(institutional) 

Lecture Halls & Test 
Centre 

Investigated 

York University Winters 
Residence 

Student 
Accommodation 

(residential) 

Sleeping quarters 
and study rooms 

Investigated 

York University York Lanes Retail 
Centre 

Retail Units 
(commercial) 

n/a Not 
Investigated1 

York University Vanier College Educational 
(institutional) 

n/a Not 
investigated2 

York University Farquharson 
Life Sciences 

Educational 
(institutional) 

Lecture Halls & 
Electron 

Microscopes 

Not 
Investigated2 

Notes:  

 

1 The existing uses in this building are retail uses which are not particularly sensitive to noise and 
vibration due to the existing high ambient levels, there are no vibration sensitive equipment and the fact 
that all visitors to the building are short term transient. Retail businesses are, in general, compatible with 
transportation corridors and they gain benefit from their proximity. 
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2 
Both buildings are located at considerable (acoustically speaking) distance setbacks from the proposed 

subway alignment. Both buildings are not envisaged to be exposed to noise and vibration impacts even 
when they were assessed based on very stringent noise and vibration criteria for the so called” sensitive 
buildings”. These criteria are more stringent than the MOE criteria. The reason for not taking any noise 
and vibration ambient readings within these two buildings is owed to their distance setback and the 
previously predicted no noise or vibration levels when the alignment was set away from these two 
buildings.  
 
The sensitivity of the above-noted buildings stems from several possible reasons which 
are summarized as follows: 
 
i. Manufacturing processes using precision tools with small tolerances. 
ii. Laboratories employing noise/vibration sensitive test equipment. 
iii. Structural damage to some equipment such as underground fuel tanks. 
iv. Video/audio conferencing facilities. 
v. Lecture halls where speech communication is a vital component. 
vi. Sound reproduction studios 

 
The details of the investigations at the above-noted properties are included in Appendix 
D, the results of which are summarized in Table 6 below: 

 
TABLE 6 

MEASURED AMBIENT NOISE AND VIBRATION LEVELS 
 

Range of Measured Ambient Levels Address Name 

Vibration Velocity, 
dB (ref. 10-6 in/s) 

Noise Level, dBA 

30 St. Regis 
Crescent North 

Incredible 
Printing 

56 – Average 
(52-60) - Range 

65 – Average 
(63-69) - Range 

3811 Keele 
Street 

Sunoco Gas 
Station 

40 – Average 
(34-45) - Range 

-- 

3720 Keele 
Street 

Sunoco Gas 
Station 

40 – Average 
(35-47) - Range 

-- 

333 Rimrock 
Road 

Canadian 
Custom Packing 

Company 

44 – Average 
(35-51) - Range 

56 – Average 
(49-63) - Range 

156 St. Regis 
Crescent South 

The Forever 
Group 

45 – Average 
(39-48) - Range 

59 – Average 
(59-61) - Range 

4000 Chesswood 
Drive 

Chesswood 
Arena 

65 – Average 
(57-71) - Range 

61 – Average 
(60-87) - Range 

3725 Keele 
Street 

DeMarco Funeral 
Home 

39 – Average 
(34-47) - Range 

46 – Average 
(42-56) - Range 

41 Toro Road Arbor Tools Ltd. 46 – Average 
(38-50) - Range 

71 – Average 
(70-74) - Range 

30 Tangiers Road CAW Local 112 40 – Average 
(35-45) - Range 

43 – Average 
(37-51) - Range 
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Range of Measured Ambient Levels Address Name 

Vibration Velocity, 
dB (ref. 10-6 in/s) 

Noise Level, dBA 

53 Bakersfield 
Street 

Spring Air 
Canada 

50 – Average 
(47-53) - Range 

76 – Average 
(67-81) - Range 

250-330 Rimrock 
Road 

John Vince 
Foods 

43 – Average 
(39-45) - Range 

61 – Average 
(42-69) - Range 

14 Toro Road International 
Glass and Mirror 

Co. Ltd. 

34 – Average 
(34-46) - Range 

61 – Average 
(49-72) - Range 

39 Kodiak 
Crescent 

Tectrol Inc. 60 – Average 
(41-69) - Range 

Production Area: 64 – 
72 dBA - Range 

Offices/Labs: 51 – 56 
dBA - Range 

York University Lumbers Summer: 
41 – Average 

(35-46) – Range 
Fall: 

41 – Average 
(35-45) - Range 

54 – 63 dBA - Range 

York University Stedman Lecture 
Halls 

Summer: 
43 – Average 

(34-56) – Range 

43 – 45 dBA - Range 

York University Seymour 
Schulich Building 

Fall: 
40 – Average 

(34-46) - Range 

33 – 45 dBA - Range 

York University Seneca @ York Fall: 
38 – Average 

(34-43) - Range 

43 dBA  

York University Winters 
Residence 

Summer: 
41 – Average 

(34-51) – Range 
Fall: 

40 – Average 
(35-46) - Range 

45 – 53 dBA - Range 

 
b. Receptors near the subway stations area 
 
For the purpose of studying the noise impact of each of the two stations two receptor 
locations have been selected around each station. Figures 3.2 and 3.4 show these 
receptor locations and also illustrate the tentative station arrangement without considering 
the sound attenuation due to the station building itself or due to other intervening buildings. 
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4.3 POTENTIAL SOURCES OF AIR-BORNE NOISE 
 
This section describes the potential sources of environmental (air-borne) noise and the 
resulting sound levels as well as the potential for mitigation. 
 
i. Subway Noise Emitted Through Ventilation Shafts 
 
Since the entire subway line is underground, there should be no air-borne noise impacts 
from the subway vehicles.  The only potential for hearing subway vehicle noise at the 
surface is from station ventilation fans and ventilation shafts.  The only vent shaft noise 
complaints previously received by TTC have been where the shafts coincide with special 
trackwork and the shafts are very close to residential units located away from major 
roadways. The proposed subway alignment drawings show the locations of several 
ventilation shafts which are located in proximity of buildings that are mostly not sensitive to 
noise. While the ambient noise due to traffic is the dominant source of noise, the noise due 
to the subway may occasionally be audible through the proposed ventilation shafts in 
particular during traffic lulls.   
 
These shafts can be acoustically treated to lower noise to acceptable levels.  The 
acoustical treatment may involve the use of lined turns and bends, partial 
barriers/enclosure near the ground surface and the application of special sound absorbing 
material to the inside walls of the shaft.  The issue of noise in this case is considered as a 
routine technical matter for detailed design purposes. 
 
In addition, ventilation fans may be located at each station and at the emergency service 
buildings.  The fans at the emergency service buildings are used only during train 
emergencies, so operating noise is not a relevant consideration.  The fans at the stations, 
however, are used on a more regular basis.  Noise from the fans at the stations may not be 
a problem and street level noise criteria can be met by the use of fan silencers and shaft 
attenuation materials.  Locating fans near the tracks rather than at street level can also 
help if there are turns in the shafts. This is also considered as a routine technical design 
factor. 
 
A brief overview of the stations is as follows: 
 
a) Sheppard West Station 
 
There are four ventilation shafts shown which will be of no concern due to the facts that 
there are no close-by residential receptors for a few hundred meters and also due to the 
high ambient noise from Sheppard Avenue West. 
 
b) Finch West Station 
 
There are four ventilation shafts shown of which two are located in commercial zones with 
very high ambient noise due to traffic in the Finch Avenue and Keele Street area and the 
commercial land use itself. 
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The other two shafts are located at shorter distance setbacks from a high-rise apartment 
building in the presence of high ambient noise due to Keele Street and to a lesser extent 
due to Finch Avenue. Both shafts could greatly benefit from the addition of straight-forward 
noise control measures described briefly above. 
 
c) York University Station 
 
There are two ventilation shafts shown which are not located in a noise-sensitive area and 
therefore there is no concern from these shafts. 
 
d) Steeles West Station 
 
The presence of ventilation shafts in the area of this station will not be of concern as there 
are no noise sensitive areas in close proximity to this station. 
 
ii. Bus Terminal Stations Noise 
 
Bus terminals are potential sources of noise when located in the proximity of noise-
sensitive buildings. 
 
Certain ancillary facilities will be provided at some of the subway stations in order to 
facilitate passenger arrivals and departures.  The types of facilities proposed include bus 
platforms, terminals and passenger pick-up/drop off areas. The extent of these facilities will 
vary from station to station and is described in more detail in the following paragraphs. 
 
The Finch Avenue bus terminal location is shown in Figure 4.6, which is dedicated to TTC 
buses only. The two primary sources of concern are the existing commercial/retail stores 
located immediately east of the station which are represented by receptor POR1. The 
receptor to the west is an apartment building located on the west side of Keele Street, 
denoted POR2. Both receptors POR1 and POR2 are also currently exposed to varying 
degrees of ambient noise levels due to road traffic. 
 
The proposed Steeles Avenue West bus terminal station shown in Figure 4.10 is 
somewhat more complex as three bus terminal stations are planned to serve the Spadina 
Subway station at Steeles Avenue; TTC bus terminal station, GO Transit bus terminal 
facility and York Region Transit bus terminal facility. There are no residential buildings 
within several hundred metres from any of the bus facilities. The only potential points of 
reception are the building on York University Campus, denoted POR3 and the office 
component of an industrial building north of Steeles Avenue, denoted POR4. 
 
In order to predict the future sound levels due to the above-noted bus facilities, we relied on 
the bus and vehicular traffic information supplied by URS (only the 1 hr am and 1 hr pm 
peak values were available) and the stationary sources noise calculation model developed 
by SS Wilson Associates to handle complex evaluations described below. 
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a) Sound Level Prediction Model for Bus Terminals 
 
A 3-D computer program for multiple point and line sources and multiple receivers was 
used to calculate the sound levels. The program takes into account: 

 
• Reference sound levels and reference distances for the bus moving, idling and 

accelerating in each area of the subject stations, i.e. sound emission levels. 
• The Cartesian co-ordinates (x, y & z) of all sources and receivers. 
• The number of buses or occurrences of the noise in a given time period and the time 

period of each event.  
• Spherical divergence factor. 
• Additional attenuation due to sound barriers; natural or man-made types (none was 

assumed). 
• Additional attenuation due to ground (as modified by sources/receiver elevations, the 

presence of intervening barriers and the type of ground). The ground cover was 
assumed to be reflective in this case. 

• Atmospheric attenuation due to air molecular absorption. 
 
b) Bus and Road Traffic Data 
 
Appendix C includes the traffic data provided by URS on the AM/PM peak hours bus 
volumes to and from the stations as well as the background vehicular traffic on the nearby 
municipal arterial roads. 
 
The following is a summary of the bus and traffic volumes: 
 
Finch West Station: - Bus traffic AM/PM Peak Hours: ~100 buses 
    - Finch Avenue corresponding hour traffic: ~2500-2900 vehicles 
    - Keele Street corresponding hour traffic: ~2200-2500 vehicles 
 
Steeles West Station: - Bus traffic AM/PM Peak Hours: ~150 TTC buses and ~270 GO & 

YRT buses 
    - Steeles Avenue West corresponding hour traffic: ~3300-3600 

vehicles 
 
c) Results 
 
The following Tables 7 and 8 contain a summary of the predicted ambient sound levels, the 
bus facility sound levels and the impact assessment. Sample calculations are included in 
Appendix E. 
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TABLE 7 
FINCH WEST BUS TERMINAL STATION 

 
Worst Case 

Selected 
Receptor Code 

Predicted Bus 
Station Noise 

Leq 1 hr. 

Predicted 
Ambient  Noise 

Leq 1 hr. 

Predicted 
Excess Sound 

Level 

Significance of 
the Noise 

Impact 
POR1 76 dBA 66 dBA 10 dBA Significant 

POR2 64 dBA 68 dBA n/a n/a 

 
TABLE 8 

STEELES WEST BUS TERMINAL STATION 
 

Worst Case 
Selected 

Receptor Code 

Predicted Bus 
Station Noise 

Leq 1 hr. 

Predicted 
Ambient  Noise 

Leq 1 hr. 

Predicted 
Excess Sound 

Level 

Significance of 
the Noise 

Impact 
POR3 63 dBA 63 dBA n/a n/a 

POR4 62 dBA 65 dBA n/a n/a 

 
From the above results, the following is concluded: 
 
Finch West Station: A significant impact is predicted at the adjacent commercial 
building to the east. The severity of this impact is lessened by the presence of high 
ambient noise due to Keele Street/Finch Avenue traffic and by the significant reductions 
in the bus station traffic during the off-peak hours. On the other hand, no noise impact is 
predicted at the residential apartment building located west of Keele Street due to its 
distance setback and the presence of high ambient noise levels. 
 
Steeles West Station: No noise impacts are predicted at the nearby institutional and 
commercial/industrial buildings due to their distance setbacks and the presence of high 
ambient noise levels. 
 
iii. On-Street Bus Noise 
 
Bus noise on the near-by municipal arterial roads are predicted to increase as a result of 
the subway.  The number of buses using some other streets, however are also likely to 
decrease and may marginally reduce the ambient sound levels. 
 
In order to predict the potential traffic noise impacts due to the Spadina Subway 
undertaking, it was necessary to review the background traffic volumes and composition 
prior to the undertaking and the corresponding traffic volumes and composition as a result 
of the undertaking alone, and in particular the added bus traffic on the municipal streets in 
the immediate vicinity of the two bus terminal stations. 
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Appendix C contains the relevant URS traffic data used for noise assessment. 
 
Due to the linearity of the road system near the stations and the presence of different types 
of residential land uses along these roads. The selected receptor locations assumed to be 
at a distance of 25m from the centre lines of the selected municipal arterial roads in 
proximity to the two bus terminal stations. 
 
The MOE model for predicting road traffic noise, ORNAMENT, was used to predict the 
overall traffic sound levels prior to and with the undertaking. 
 
a) Results 
 
The following Table 9 summarizes the predicted traffic sound levels in close proximity to 
the Finch West bus station. Sample calculations are included in Appendix E. 
 

TABLE 9 
TRAFFIC NOISE IMPACT NEAR FINCH WEST BUS TERMINAL STATIONS 

 

Predicted Leq Ambient Sound 
Level Due to Traffic Without the 

Station 

Predicted Overall 
Sound Levels with the 

Station Bus Traffic 

Predicted 
Excess Sound 

Level 

Significance of 
the Noise 

Impact 

72 dBA – Finch east of Keele 72 dBA n/a n/a 

69 dBA – Finch west of Keele 70 dBA 1 dBA Insignificant 

69 dBA – Keele north of Finch 70 dBA 1 dBA Insignificant 

70 dBA – Keele south of Finch 70 dBA n/a n/a 

 
From the above results, the following is concluded: 
 
Finch West Station area: Insignificant impacts are predicted in the area surrounding this 
bus station. These impacts are due to the additional bus traffic on the sections of Keele 
Street and Finch Avenue leading to/from the station. 
 
Steeles West Station area: No noise impacts are predicted in the area surrounding this 
bus station as there are no residential properties or other noise sensitive areas along the 
roads leading to/from the station. 
 
iv. Electrical Substations 
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Electrical power will be distributed from the local hydro authority to both the stations and 
the track work system.  In order to facilitate this, several indoor and outdoor electrical 
substations are being planned along the route to serve the system's power requirements. 
With a typical substation level of 68 dBA @ 1 metre, the calculated sound level is 
approximately 60 dBA at 10 metres (including a 5 dB correction for the tonal character of 
the transformer noise).  This sound level may be audible at night during traffic lulls.  The 
actual sound levels from the future transformer stations are dependent on the exact 
location of the stations, their design and layout.  Any consideration for noise mitigation; 
where found necessary, could be easily accommodated during the detailed design 
process.  The use of sound barriers, equipment orientation and distance setback are 
examples of such controls, if required. 
 
4.4 ANALYSIS OF THE SUBWAY GROUND-BORNE SOUND AND VIBRATION 

LEVELS 
 
1. INTRODUCTION 
 
Operations of subway rail transit system results in ground-borne vibration which is 
transmitted from the track structure to the adjacent buildings through the intervening 
geological strata.  The vibration of the rail is transmitted through the fastener into the transit 
structure and the vibration radiated from the structure propagates through the soil to the 
buildings located close to the subway. 
 
The ground-borne vibration originates at the wheel/rail interface as a result of the vibration 
generated by the wheels rolling on the rails.  Several factors affect the level of vibration 
including the degree of roughness or smoothness of the wheels and rails, the characteristic 
dynamics of the transit vehicle and its primary suspension, the speed of the train, the type 
of track fixation and the type of soil through which the vibration propagates. 
 
The resulting building vibration can cause intrusion either because the mechanical motion 
is perceptible or because of an audible low frequency rumble caused by the sympathetic 
vibration of the building walls, ceilings and floors. 
 
In areas where the transit line is in a subway, both ground-borne noise and vibration may 
be perceptible. 
 
Other important factors which affect the level of generated ground-borne vibration and 
noise include the presence of switches normally used at crossovers due to the inherent 
gap and the presence of joints; if any, between adjoining sections of a track. 
 
2. EVALUATION OF THE GROUND-BORNE SOUND AND VIBRATION LEVELS 
 
The basis for evaluating expected ground-borne sound and vibration impacts along each 
segment of the proposed subway is the actual extensive operational data measured and 
reported by the TTC along the Yonge Subway Northern Extension (YSNE) and along the 
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Bloor-Danforth Subway (BDS), as well as the recent vibration measurements conducted by 
SS Wilson Associates along the Sheppard Subway line. 
 
The extensive studies conducted by TTC and its consultants in connection with the YSNE 
and BDS provided valuable data related to the characteristics of the ground-borne vibration 
using information on the wheel/rail interface area relative to the following factors: 
 
• Type of subway structure. 
• Type of train and train speed. 
• Geological conditions. 
• Distance from the subway. 
• Noise radiation characteristics of adjacent buildings. 
• Dynamics of the rail/structure and rolling stock. 
• Effects of rail and wheel conditions. 
• Effects of vibration isolation measures. 
 
It should be noted that the previous TTC vibration studies are all reported in terms of 1/1 
and 1/3 Octave Bands RMS acceleration levels as well as overall un-weighted vibration 
acceleration levels in dB ref. 10-6g. 
 
The following paragraphs summarize the parts of the TTC results which are of interest to 
this proposed undertaking and which demonstrate the effectiveness of the various 
investigated vibration control measures: 
 
a. The ground-borne vibration and noise from subway train operation has a very narrow 

band frequency characteristics indicating that the transmission path from the subway 
trains to the buildings has a filter like characteristic with maximum transmission at about 
50 Hz.  This was observed for all of the measurements. 

b. Measurements of ground-borne vibration by TTC showed that one of the differences in 
the levels of vibration was the effect of subway structure type.  Higher levels were 
measured adjacent to the lighter weight tunnel structure compared to the concrete 
double box structure. The results of our re-examination of the TTC data sets in terms of 
vibration velocity levels showed these variations to be somewhat insignificant at most of 
the distances of concern. 

c. The vibration levels reduce with distance from the tunnel in a normal manner out to 45 
metres but then propagate with relatively little further reduction from the 45m to 60m 
area to about 120m.  Beyond 120m the levels then continue to reduce with distance in 
an expected manner.  In terms of velocity levels, the results of our analysis showed an 
average reduction of 4 dB per doubling of distance when measured horizontally along 
the ground and approximately 5.5 to 6 dB per doubling of distance using the actual 
distance to the rail invert. 

d. There is generally good correlation between measurements taken on the ground 
surface and in the buildings and that the vertical vibration levels showed the most 
consistent and repeatable correlation with in-house sound levels.  Of course there are 
some cases where the building/ground coupling, building structure radiation 
characteristics, room shape and acoustical absorption could result in some differences 
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from those predicted.  The coupling loss or amplification between the buildings and the 
ground are also dependent on the season of the year or ground condition; e.g. moist or 
frozen soil. 

e. The TTC studies with various subway train operating speeds showed that the rate of 
increase in the level of ground-borne vibration due to an increase in train speed is 4 dB 
for doubling of train speed. 

f. With regards to ground-borne vibration/noise control, the previous TTC studies also 
provided the following results: 
• The use of double thickness rail fastener pads results in an overall reduction of 5 to 

8 dB in the ground-borne vibration for the lighter weight tunnel structure. 
• The Double Tie System is expected to reduce ground-borne sound and vibration 

levels by 12 to 14 dB. 
• The Continuous Floating Slab is expected to reduce ground-borne sound and 

vibration levels by 14 to 20 dB. 
g. The subway train vibration is several orders of magnitude below the vibration levels 

which causes damage or potential physical damage to buildings.  The subway levels at 
the worst locations may be 50 to 60 dB lower than typical vibration level damage criteria 
which is significantly below the levels of concern. 

 
3. PREDICTION MODEL AND RESULTS 
 
As the extensive TTC data for the YSNE and the BDS are available in vibration 
acceleration levels in 1/1 or 1/3 Octave Bands and the proposed TTC/MOE vibration 
criteria are specified in terms of overall vibration velocity re 10-6 in/s, the TTC data was 
converted to appropriate vertical vibration velocity levels using a computer model that took 
into consideration the detailed frequency spectrum of subway train pass-bys. 
 
The TTC data sets at the following locations (TTC in tubes) Snowdon, Glencairn and 
Sheldrake as well as at the following locations (TTC in concrete boxes) Elm, Monarch and 
5443 Yonge Street were re-analyzed and regression analyses were performed on the 
entire data sets and also on sub-sets of data for comparison purposes. 
 
The prediction methodology has taken into account the effects of distance, rail 
discontinuities at crossover and turnout special trackwork, train speed and any vibration 
control measures.  The end result is the estimated outdoor vibration levels at the sensitive 
building or area under consideration which can then be compared to the applicable criteria 
to determine the acceptability of the ground-borne noise and vibration. 
 
The ground-borne vibration criterion has been applied outdoors and referenced to the 
sensitive building or area under consideration.  Vibration sensitive land uses is the primary 
focus of the analysis. In addition, vibration impacts on commercial and industrial areas 
have also been addressed based on our detailed field examination of the sensitivity of 
some of these uses. 
 
The analysis is based on up to 6 car subway trains traveling at a speed of 80 kph on 
standard track with standard TTC resilient direct fixation fasteners and with track vibration 
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isolation (double tie). Near/at the station areas, maximum speeds of 55/35 kph have been 
assumed. 
 
It is important to note that the TTC advises that the resilient track system (double tie) and 
where required, continuous floating slabs will be used throughout the entire subway 
alignment. 
 
Table 10 illustrates the relevant data regarding the receptors along the preferred alignment 
of the subway line with the use of vibration isolation measures. 
 
The results summarize the projected maximum ground-borne sound and vibration levels 
from 4 to 6 car train passbys. The projections are made at the closest building or group of 
buildings to the alignment. The table also shows the applicable ground-borne noise and 
vibration acceptability criterion, type of structure, distance from the centerline of the nearest 
set of tracks, expected train speed, distance from the receptor to cross-over switches, and 
other pertinent information.   
 
The analysis summarized in Table 10 (based on up to 6 car subway trains traveling at a 
maximum design speed of 80 km/hr) shows the predicted excesses, if any above the 
recommended criteria for both ground-borne vibration and noise. 
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4. ANALYSIS OF THE GROUND-BORNE VIBRATION AND NOISE IMPACTS 
 
TTC will use the "double tie" and “floating slab” systems throughout the proposed subway 
line. This installation will decrease the vibration levels (and consequently reduce the noise 
levels) by approximately 12 dB which is considered a significant reduction and 
improvement over the standard rail system.  
 
The types of buildings assessed include commercial/industrial and institutional. It is worth 
noting that while the land use and zoning of many of the properties is industrial, for impact 
assessment purposes, they were all treated as commercial since invariably all these 
buildings contain office components which are certainly more sensitive than industrial as far 
as noise and vibration criteria are concerned. 
 
With reference to the predicted levels listed in Table 10, there are no predicted noise and 
vibration excesses above the applicable criteria. 
 
Therefore, with the application of the above noted vibration isolation measures, it is our 
finding that none of the land uses will be exposed to noise and vibration levels that are 
higher than the set criteria.  
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5.0 NOISE AND VIBRATION DUE TO CONSTRUCTION 
 

 
5.1 GENERAL 
 
This section deals with the potential environmental noise and vibration impacts during the 
construction phase of the proposed undertaking.  The sources of noise and vibration may 
operate above or below ground or within tunnels. 
 
Unlike operational noise, construction noise is temporary in nature depending on the type 
of work required and its location relative to the noise-sensitive receptors. A description of 
the potential receptors has been provided in Section 3 and representative locations are 
shown in Figures 4.1 to 4.10. 
 
5.2 SOURCES OF NOISE AND VIBRATION 
 
The primary sources of noise during construction are pile drivers, general excavation, 
construction activities and vehicular traffic. 
 
The tunneling method using a Tunnel Boring Machine (TBM) is expected to transmit lower 
levels of noise and vibration to adjacent residences and buildings than the cut and cover 
method.  However, the cut and cover method will be used for the station structures 
regardless of the method chosen to construct the running track sections. 
 
TBM produce steady state variations in the vibration levels within a matter of a handful of 
days at each receptor location where the levels gradually rise over a period of a handful of 
days, remain steady for more-or-less a very limited number of days, following which the 
levels start to slowly fade away. The timing of each cycle (2 cycles only during the boring 
process at each receptor) and the resulting levels depend on the depth of the subway 
tunnel near the receptor, the lateral distance from the tunnel, the type of soil, the 
operational characteristics of the TBM and in particular, the thrust being applied by the 
TBM on the area to be excavated. The presence of high ambient noise due to proximity to 
major roadways and the internally generated noise inside buildings are also some of the 
reasons that influence the degree of human audibility of the ground-borne noise due to 
TBM’s. 
 
In general, except for activities at the access shaft(s) serving the tunnel construction, the 
general public in urban areas is not likely to be aware of the ongoing tunneling work since 
TBM excavation does not produce any audible “environmental” noise at street level. 
Community impacts, however, depend on the access shaft(s) locations. 
 
Tunnel construction impacts are concentrated at the shaft(s) and can include the noise due 
to mobile construction equipment (dozers, loaders, dump trucks, etc.) and more-or-less 
fixed construction equipment at or near the shaft (cranes, generators, pumps, etc.). The 
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noise generated around the shafts can be controlled using several noise control measures 
which include physical and administrative controls. The physical measures include the use 
of fixed and/or temporary sound barrier walls/partial enclosures, traffic management and 
the use of quieter equipment. 
 
Pile drivers used for construction at the station areas should be of the "quiet" hydraulic type 
rather than the noisier drop weight type. 
 
One of the sources of concern is the potential impact of "mobilization sites" on the adjoining 
noise-sensitive land uses as such sites may be the centre for the following activities: 
 
• Driving shafts 
• Crane operations 
• Construction equipment operated by gasoline, diesel and electric engines 
• Stockpiling of construction materials 
• Removal and stockpiling of excavated materials 
• Areas for truck loading and unloading 
• Parking facilities and other vehicle movements 
 
5.3 IMPACT ASSESSMENT 
 
The significance of the construction noise impact depends on the number of pieces of 
equipment, their types, time of operation and their proximity to the receptors in question. 
 
For the project under consideration, we have estimated the significance of the ambient 
noise conditions as detailed in Appendix D. The existing high ambient sound levels are 
likely to reduce the significance of the noise during construction although the noise due to 
construction will be clearly audible during peak periods of construction. 
 
One of the effective ways for mitigation of the noise impact due to this mobilization site is to 
construct an effective sound barrier to protect the residences based on knowledge of the 
expected construction equipment sound levels and the prevailing ambient noise due to 
vehicular traffic on nearby arterial roads. Other mitigation measures will also be discussed 
in the subsequent paragraphs. 
 
Mobilization sites located in the industrial areas are expected to be of less concern due to 
their locations in noise-insensitive land uses. 
 
5.4 CONTROL OF CONSTRUCTION NOISE 
 
The following is a brief outline of the procedures to be followed in handling construction 
noise during the Detailed Design and Construction phases: 
 
a. Noise sensitive receptors to be identified. 
 
b. The City of Toronto noise control By-Laws will be examined. Where timing constraints 
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or any other provisions of the municipal by-law may cause hardship to the TTC and its 
Contractors, an explanation of this will be outlined in a submission to the MOE and an 
exemption from such By-Law will be sought directly from the City of Toronto.   

 
c. "General noise control measures" (not sound level criteria) will be referred to, or placed 

into  contract documents. 
 
d. Should the TTC or the Contractor receive any complaint from the public, the 

Contractor’s staff should verify that the "general noise control measures" agreed to are 
in effect.  The Contractor should investigate any noise concerns, the TTC to warn the 
contractor of any problems and enforce its contract. 

 
e. If the "general noise control measures" are complied with, but the public still complain 

about noise, the TTC should require the contractor to comply with the MOE sound level 
criteria for construction equipment contained in the MOE's Model Municipal Noise 
Control By-Law and the City of Toronto Noise Control By-law. Subject to the results of 
field investigation, alternative noise control measures would be required, where these 
are reasonably available. 

 
f. In selecting the appropriate construction noise control and mitigation measures, the 

TTC and the Contractor should give consideration to the technical, administrative, and 
economic feasibility of the various alternatives. 
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6.0 SUMMARY AND RECOMMENDATIONS 
 

 
6.1 SUMMARY 
 
A study has been carried out to research all aspects related to the potential noise and 
vibration impacts of the proposed Spadina Subway line on the noise and vibration sensitive 
receptor locations along the subway line and around the bus terminal stations. The study 
dealt with the documentation of the existing ambient sound levels by a combination of 
procedures; actual measurements and/or the use of prediction models. 
 
The following potential sources of noise have been addressed in the study: 
 

a. Subway vehicle movements within the underground sections resulting in 
ground-borne noise. 

b. Bus activities and movements within the bus terminal stations. 
c. Noise emitted through ventilation shafts. 
d. Electrical substations. 
e. Ventilation fans. 
f. On-street bus movements 

 
Following completion of selecting the preferred subway alignment route, further minor 
adjustments to the route were also made in order to reduce or eliminate the impact on 
some buildings which are considered to be very sensitive to vibration and noise as 
confirmed during our field investigations. 
  
The following are our conclusions itemized for each potential source of noise and vibration 
addressed in this study: 
 
SUBWAY GROUND-BORNE VIBRATION AND NOISE  
 
a) Four receptor locations have been selected (namely R1, R28, R30 and R33) to 

represent the low and medium residential dwelling units having essentially similar 
exposure to the proposed subway line vibration and noise levels. The distance 
setback from these dwelling units to the subway alignment range from 25m to 35m, 
none of which is in close proximity to any cross-over switches.  The predicted noise 
and vibration levels are considered well below the MOE/TTC Protocol criteria. In 
summary, while the impact rating is expected to be “no impact”, it is quite possible 
that during certain hours of the night and during street traffic lulls, that the subway 
noise may be barely to just audible due to the expected amplification of the wood 
frame construction of the vibration signal.  

b) Four receptor locations have been selected (namely R17, R18, R23 and R36) to 
represent four apartment buildings having exposure to the subway line. The 
distance setback from the subway alignment range from 30 to 35 meters. The 



 

 40

predicted noise and vibration levels are also below the applicable criteria. With 
potential building decoupling, it is expected that the predicted levels would be lower 
than actually projected outside. 

c) By far, the largest number of exposed receptors are the commercial and industrial 
areas where over 30 receptor locations were selected (namely R2-R4, R6, R7, R9-
R16, R19-R22, R24-R27, R29, R31, R32, R34, R35 and R37-R39) to represent a 
number of industrial and commercial buildings in the study area. The distance 
setback from these buildings to the subway alignment range from 0 up to 65 meters 
(0 representing a building which is located directly over the subway alignment). 
Although the closest point to the subway was used for assessment purposes to an 
industrial/commercial building, it must be noted that not all the units, rooms or 
spaces will be affected due to the large size of such buildings. The predicted noise 
and vibration levels are also at or below the applicable criteria.  

d) The last group of receptors has been selected to represent the institutional buildings 
within the York University Campus. For the purposes of this investigation, 9 receptor 
locations were considered to represent a number of buildings and facilities within the 
York Campus including the Seneca College building at York (namely R50 to R58). 
Due to the potential sensitivity of this major institutional land use, the applicable 
criteria selected are the most sensitive one to represent fairly sensitive buildings that 
may host communication activities and/or sensitive processes such as testing, 
electron microscopes, TV recording studios, etc. The distance setback from these 
buildings to the subway alignment ranged from 0 (immediately above the subway 
line) to 190 meters. In all cases, it is important to note that the closest distance to 
the building was used as the entry point for noise and vibration into the building, at 
which the noise and vibration levels were calculated. The predicted noise and 
vibration levels are also at or below the applicable criteria  

e) The results of the vibration and noise predictions were adjusted to account for the 
use of railway vibration isolation such as using the double tie system and the use of 
floating slabs throughout the entire system as advised by the TTC. With the 
application of the reasonable reduction factor of 12 dB to the vibration levels. In 
summary, it is our conclusion that there will be no impact for all selected points of 
reception. 

 
THE TWO BUS TERMINALS 
 
Our detailed investigation into the potential impact of the bus terminal stations indicates 
that there are no impacts on residential land uses due to a combination of distance 
setbacks and high ambient noise levels due to existing traffic. The only non-residential land 
use that may be negatively impacted is the commercial building located immediately east 
of the proposed Finch-Keele bus terminal. The levels at the façade of this commercial/retail 
premises are significantly above the prevalent ambient noise. The recommendation section 
contains a recommended solution to remedy this situation. 
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CONSTRUCTION NOISE 
 

The preliminary analysis of the noise during the construction phase indicates the potential 
for concern in the residential and/or industrial area adjacent to possible construction 
mobilization sites and possibly due to the use of the Tunnel Boring Machines (TBM) in 
proximity to a limited number of buildings. 
 
6.2 RECOMMENDATIONS 
 
1. It is important to install the double tie and floating slab systems in all sections of the 

subway line in order to reduce the ground-borne vibration and noise created by the 
train movements.  As the TTC is committed to the use of this system throughout the 
entire line, it is our opinion that the impact will be minimized and that the final results 
would comply with the applicable criteria. 

 
2. The following potential sources of noise should be the subject of further examination 

during the detailed design stage: 
 

a. Subway vehicle ventilation shafts. 
b. Ventilation fans. 
c. Electrical substations. 
d. Noise and vibration during construction and particularly close to mobilization 

sites. 
 

3. Monitoring of noise and vibration due to construction should be undertaken at 
specific locations which are identified in this study as sensitive building including the 
York University buildings and the residential dwellings near both; the mobilization 
sites and the subway stations construction sites. 

 
4. TTC should continue to follow their practices of their routine maintenance of train 

wheels to eliminate “wheel flats” based on their practice of remote “wheel flats” 
monitoring stations. 

 
5. In order to control the Finch-Keele bus terminal noise impact on the adjacent 

retail/commercial building to the east, we recommend that the TTC construct a 
minimum 4.5m high sound barrier wall along the east perimeter of the station with a 
sound absorptive face treatment on the west side of the wall to reduce the effect of 
acoustic reflection to the apartment building on the west side of Keele Street. The 
detail design of this station can adequately address this as a straight forward design 
issue. 
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FIGURES
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FIGURE 1: GENERAL LOCATION AND OUTLINE OF THE STUDY AREA
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FIGURE 2: OVERALL VIEW OF THE PROPOSED SUBWAY EXTENSION ALIGNMENT 

AND PROPOSED SUBWAY STATIONS 

 

 45

 
FIGURE 3.1: SHEPPARD AVENUE WEST SUBWAY STATION 
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FIGURE 3.2: FINCH AVENUE WEST SUBWAY AND BUS TERMINAL STATIONS 
 

POR2 

POR1 
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FIGURE 3.3: YORK UNIVERSITY SUBWAY STATION 
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FIGURE 3.4: STEELES AVENUE WEST SUBWAY AND BUS TERMINALS 

STATIONS 

POR4 

POR3 
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APPENDIX A 
 

GLOSSARY 

 
 

 A-2 

 

 
 
GLOSSARY 
 

 
A weighted decibel; dBA  A nationally and internationally standardized frequency 

weighting applied to the sound level (measured in decibels) spectrum to approximate 
the sensitivity of the human hearing mechanism as a function of frequency (pitch). 

 
Airborne Sound  is sound that reaches the point of interest by propagation through air. 
 
Ambient/ Background Sound Level  is the all-encompassing noise associated with a 

given environment and comprises a composite of sounds from many sources, other 
than the source of interest, near and far . In the context of this document, the 
ambient or existing noise level is the noise level which exists at a receptor as a result 
of existing traffic conditions without the addition of noise generated by the proposed 
undertaking or the new source of noise. 

 
A-Weighted sound level The “A-weighted sound level” is a sound pressure level 

indicated by a measurement system that includes an A-weighted network. The 
resulting value is in decibels and commonly labelled dBA. 

 
A-Weighting  is a frequency weighting intended to approximate the relative sensitivity 

of the normal human ear to different frequencies (pitches of sound) .The specific 
variation of sensitivity with frequency to conform to IEC Publication 651.  

 
dBA means the A-weighted sound pressure level. 
 
Decibel is the common measure of sound level or sound pressure level. It is the term to 

identify 10 times the common logarithm of the ratio of two like quantities proportional 
to power or energy. The “decibel” is a dimensionless measure of sound level or 
sound pressure level; see sound pressure level. 

 
Environmental Noise is noise transmitted through the outdoor environment as 

opposed to noise generated and contained within buildings. 
 
Equivalent Sound Pressure Level denoted Leq is the level of a steady sound having 

the same time integral of the squared sound pressure, in the measurement interval, 
as the observed sound. 

 
Indoor sound level  is an estimated/calculated sound level in the central part of a 

room. 
 
Leq – The Energy Equivalent Continuous Sound Level  is the constant sound level 

over the time period in question, that results in the same total sound energy as the 
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actually varying sound.  It must be associated with a time period. Leq is a measure 
of total sound energy dose over a specified time period. 

 
Leq (T): Leq (16 hours), Leq (8 hours), Leq (1 hours)  means the A-weighted level of 

a steady sound carrying the same total energy in the time period T as the observed 
fluctuating sound. The time period T is given in brackets. 

 
Noise   is defined as any unwanted sound. 
 
Noise Sensitive Land Use  means a land use that is sensitive to noise, whether inside 

and/or outside the property and that must be planned and/or designed using 
appropriate land use compatibility principles. Examples of sensitive land uses: 
• residential developments; 
• seasonal residential developments; 
• hospitals, nursing/retirement homes, schools, day-care centres; 
• other land uses that may contain outdoor and/or outdoor areas/spaces where an 

intruding noise may create an adverse effect. 
 
In general, a noise-sensitive land use could be any type of land use where 
environmental noise is likely to cause an adverse effect or material discomfort 
whether inside or outside of a building. 

 
Point of Reception  means any point on the premises of a person where sound or 

vibration originating from other than those premises is received. For the purposes of 
noise impact assessment in the plane of a bedroom window, the point of 
assessment is typically 4.5 m above ground unless the dwelling is a multi-storey 
building. The point of reception is commonly used for assessment of stationary 
sources of noise 

 
Sound  is a fluctuation in pressure, particle displacement or particle velocity propagated 

in any medium; or the auditory sensation that may be produced by it. 
 
Sound (Pressure) Level  is the logarithmic ratio of the instantaneous energy of a 

sound to the energy at the threshold of hearing. It is measured in decibels (dB) 
 
Sound Level  is the A-weighted sound pressure level in dBA. 
 
Stationary Source of Noise For the purpose of this document, a stationary source of 

noise is defined as: “Stationary source means all sources of sound/vibration; 
whether fixed or mobile, that exist/operate on the premises, property or facility, the 
combined sound/vibration levels of which are emitted beyond the property boundary 
of the premises, property or facility, unless the source(s) is (are) due to temporary 
“construction” as defined in the applicable municipal noise “By-Law”.” 

 
Time Periods  (MOE predefined time periods ) "Day-time" is the 16-hour period 

between 07:00 and 23:00 hours. "Evening" is the 4-hour period between 19:00 and 
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23:00 hours. "Night-time" is the 8-hour period between 23:00 and 07:00 hours. 
 
Vibration is a temporal and spatial oscillation of displacement, velocity or acceleration 

in a solid medium . 
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APPENDIX C 
 

ROAD TRAFFIC DATA
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Re: Request for Vehicular Traffic Data 
 Spadina Subway Extension Project EA 

Your Ref - SSWA File No.: WA04-104 
 
 
Keele/Finch Station 
 
1. TTC Bus Terminal Bus Volumes: 
 

� 24-hour and Weekly Day-by-Day predicted hourly bus volumes are not available; 
� Future (year 2021) bus volumes are only available for A.M. peak hours, so for analysis 

purposes, A.M. and P.M. peak hour bus volumes are assumed to be the same. 
� Predicted Hourly Bus Volume = 104 buses/hour, for A.M. and P.M. peak hour. 

 
2. Finch Ave West – East of Keele Street;  
3. Finch Ave West – West of Keele Street; 
4. Keele Street – North of Finch Ave; 
5. Keele Street – South of Finch Ave; 
 

Existing/Current Hourly Traffic Counts for the above locations: 
� 24-hour and Weekly Day-by-Day predicted hourly bus volumes are not available; 
� Existing A.M. and P.M. peak hour traffic volumes are provided in the attached figures; 
� Future total A.M. and P.M. peak hour traffic volumes are also provided in the attached 

figures. (This is existing traffic factored up to the 2021 year for just general background 
traffic growth, plus new buses, passenger pick-up and drop-off’s and parking n’ ride 
trips.) 

 
� AADT for Existing and Future conditions can be calculated by the equation given in the 

following table.   
� Truck % (overall truck % only, since medium/heavy trucks classification information is 

not available); 
� No day/night traffic split % information available. 
 

Finch Ave Keele Street 
East of Keele West of Keele North of Finch South of Finch 

Parameter Existing Future Existing Future Existing Future Existing Future 
AADT** (am+pm)*8 (am+pm)*8 (am+pm)*8 (am+pm)*8 (am+pm)*6 (am+pm)*6 (am+pm)*6 (am+pm)*6 
Truck % 8% 8% 6% 6% 6% 6% 8% 8% 
Posted 
Speed 
Limit 
(kph) 

60 60 60 60 60 60 60 60 

 
**For example: (A.M. link volume + P.M. link volume) x factor = AADT for the road 
section. 
 
 
Attachments: 

� Existing AM and PM traffic volumes; and 
� Future Total AM and PM traffic volumes for Keele/Finch Station Options 1-5. 
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APPENDIX D 
 

AMBIENT NOISE AND VIBRATION LEVELS 
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D.1 GENERAL 
 
Noise and vibration impacts associated with the operation of the proposed subway line are 
most commonly experienced in the area surrounding the subway stations facilities and the 
subway line and itself. 
 
D.2 MEASUREMENT LOCATIONS 
 
The following list includes the properties where ambient noise and vibration measurements 
were conducted: 
 
- Incredible Printing (20 St. Regis Crescent North) 
- Sunoco Gas Stations (3720 and 3811 Keele Street) 
- Canadian Custom Packing Company (333 Rimrock Road) 
- The Forever Group (156 St. Regis Crescent South) 
- Chesswood Arena (4000 Chesswood Drive) 
- DeMarco Funeral Home (3725 Keele Street) 
- Arbor Tools Ltd. (41 Toro Road) 
- CAW Local 112 (30 Tangiers Road) 
- Spring Air Canada (53 Bakersfield Street) 
- John Vince Foods (250-330 Rimrock Road) 
- International Glass and Mirror Co. Ltd. (14 Toro Road) 
- Tectrol Inc. (39 Kodiak Crescent) 
- The Music Lab (1 Whitehorse Road) 
- Lumbers Building (York University) 
- Stedman Lecture Halls (York University) 
- Seymour Schulich Building (York University) 
- Seneca @ York (York University) 
- Winters Residence (York University) 
 
D.3 MEASUREMENT PROCEDURES 
 
The noise measurements were performed using the following equipment: 

 
• Rion NA-27, Type 1 Precision Integrating Sound Level Meter and Real Time 

Frequency Analyzer fitted with 1/1 & 1/3 Octave Bands filters and a 1/2” condenser 
microphones c/w windscreen. 

• Bruel & Kjaer Precision Calibrator Model B&K 4231. 
 

The vibration measurements were performed using the following equipment: 
 

• PCB (ICP) accelerometer Model #353B33. 
• Hewlett Packard Model 3569A, Type 1 Precision Real Time Frequency Analyzer 

fitted with Dual Channels, 1/1 and 1/3 Octave Bands filters. 
• Bruel & Kjaer Calibration Exciter Type 4294. 
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The measurement procedures were primarily based on the Ministry of Environment 
procedures, the recommendations of the instrument manufactures and the best 
engineering practices to suit site specific conditions. The noise and vibration meters 
were checked and calibrated before and following completion of the measurement 
sessions without any appreciable change in the levels. 
 
D.4 MEASUREMENT RESULTS  
 
The sheets to follow include the results of the ambient noise and vibration measurements 
conducted at the above noted properties: 
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ACTUALLY MEASURED AMBIENT/BACKGROUND 
SOUND AND VIBRATION LEVELS 

 
YORK UNIVERSITY 
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APPENDIX E 
 

SAMPLE SOUND LEVEL CALCULATIONS 
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AMBIENT NOISE  
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:26:44 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por1am.te            Time Period: 1 hours 
Description: POR1- Existing Ambient, Leq(1h) am 
 
Road data, segment # 1: FINCH AVE.W 
----------------------------------- 
Car traffic volume  :  2367 veh/TimePeriod    
Medium truck volume :    76 veh/TimePeriod    
Heavy truck volume  :    76 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 1: FINCH AVE.W 
--------------------------------- 
Angle1   Angle2           :   0.00 deg   60.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  : 175.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
 
 
Road data, segment # 2: KEELE ST. N 
----------------------------------- 
Car traffic volume  :  2342 veh/TimePeriod    
Medium truck volume :    75 veh/TimePeriod    
Heavy truck volume  :    75 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 2: KEELE ST. N 
--------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  75.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:30:40 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por1pm.te            Time Period: 1 hours 
Description: POR1- Existing Ambient, Leq(1h) pm  
 
 
Road data, segment # 1: FINCH AVE.W 
----------------------------------- 
Car traffic volume  :  2501 veh/TimePeriod    
Medium truck volume :    80 veh/TimePeriod    
Heavy truck volume  :    80 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 1: FINCH AVE.W 
--------------------------------- 
Angle1   Angle2           :   0.00 deg   60.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  : 175.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
 
 
Road data, segment # 2: KEELE ST. N 
----------------------------------- 
Car traffic volume  :  2181 veh/TimePeriod    
Medium truck volume :    70 veh/TimePeriod    
Heavy truck volume  :    70 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 2: KEELE ST. N 
--------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  75.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:39:30 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por2am.te            Time Period: 1 hours 
Description POR2- Existing Ambient, Leq(1h) am 
 
 
Road data, segment # 1: FINCH AVE.E 
----------------------------------- 
Car traffic volume  :  2635 veh/TimePeriod    
Medium truck volume :   115 veh/TimePeriod    
Heavy truck volume  :   115 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 1: FINCH AVE.E 
--------------------------------- 
Angle1   Angle2           : -60.00 deg   0.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  : 145.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
 
 
Road data, segment # 2: KEELE ST. N 
----------------------------------- 
Car traffic volume  :  2342 veh/TimePeriod    
Medium truck volume :    75 veh/TimePeriod    
Heavy truck volume  :    75 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 2: KEELE ST. N 
--------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  45.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:42:01 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por2pm.te            Time Period: 1 hours 
Description POR2- Existing Ambient, Leq(1h) pm 
 
 
Road data, segment # 1: FINCH AVE.E 
----------------------------------- 
Car traffic volume  :  2644 veh/TimePeriod    
Medium truck volume :   115 veh/TimePeriod    
Heavy truck volume  :   115 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 1: FINCH AVE.E 
--------------------------------- 
Angle1   Angle2           : -60.00 deg   0.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  : 145.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
 
 
Road data, segment # 2: KEELE ST. N 
----------------------------------- 
Car traffic volume  :  2181 veh/TimePeriod    
Medium truck volume :    70 veh/TimePeriod    
Heavy truck volume  :    70 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
Data for Segment # 2: KEELE ST. N 
--------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  45.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:44:54 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por3am.te            Time Period: 1 hours 
Description POR3- Existing Ambient, Leq(1h) am 
 
 
Road data, segment # 1: STEELES AVE. 
------------------------------------ 
Car traffic volume  :  3139 veh/TimePeriod    
Medium truck volume :   100 veh/TimePeriod    
Heavy truck volume  :   100 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
 
Data for Segment # 1: STEELES AVE. 
---------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  : 190.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:49:48 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por3pm.te            Time Period: 1 hours 
Description: por3- Existing Ambient, Leq(1h) pm 
 
 
Road data, segment # 1: STEELES AVE. 
------------------------------------ 
Car traffic volume  :  3381 veh/TimePeriod    
Medium truck volume :   108 veh/TimePeriod    
Heavy truck volume  :   108 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
 
Data for Segment # 1: STEELES AVE. 
---------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  : 190.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:57:20 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por4am.te            Time Period: 1 hours 
Description: por4- Existing Ambient, Leq(1h) am 
  
 
 
Road data, segment # 1: STEELES AVE. 
------------------------------------ 
Car traffic volume  :  3139 veh/TimePeriod    
Medium truck volume :   100 veh/TimePeriod    
Heavy truck volume  :   100 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
 
Data for Segment # 1: STEELES AVE. 
---------------------------------- 
Angle1   Angle2           : -45.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  90.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 09:59:46 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: por4pm.te            Time Period: 1 hours 
Description: por4- Existing Ambient, Leq(1h) pm 
  
 
 
Road data, segment # 1: STEELES AVE. 
------------------------------------ 
Car traffic volume  :  3381 veh/TimePeriod    
Medium truck volume :   108 veh/TimePeriod    
Heavy truck volume  :   108 veh/TimePeriod    
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
 
Data for Segment # 1: STEELES AVE. 
---------------------------------- 
Angle1   Angle2           : -45.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  90.00 m 
Receiver height           :   1.50 m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
 
 

 
 

 E-11 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ROAD TRAFFIC NOISE
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 11:00:38 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: finche.te            Time Period: Day/Night 16/8 hours 
 
Description Finch Avenue East of Keele Street (2021) Without Subway Station  
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 41897/4655  veh/TimePeriod  * 
Medium truck volume :  1822/202   veh/TimePeriod  * 
Heavy truck volume  :  1822/202   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
 
    24 hr Traffic Volume (AADT or SADT):  50600 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   4.00 
    Heavy Truck  % of Total Volume     :   4.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
 

 

 
 

 E-13 

 

STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 11:49:55 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: finchef.te           Time Period: Day/Night 16/8 hours 
 
Description: Finch Avenue East of Keele Street (2021) With Subway Station  
 
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 43937/4882  veh/TimePeriod  * 
Medium truck volume :  1910/212   veh/TimePeriod  * 
Heavy truck volume  :  1910/212   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
 
* Refers to calculated road volumes based on the following input: 
 
 
    24 hr Traffic Volume (AADT or SADT):  53064 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   4.00 
    Heavy Truck  % of Total Volume     :   4.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 11:47:04 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: finchw.te            Time Period: Day/Night 16/8 hours 
Description: Finch Avenue West of Keele Street (2021) Without Subway Station  
 
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 28740/3193  veh/TimePeriod  * 
Medium truck volume :   917/102   veh/TimePeriod  * 
Heavy truck volume  :   917/102   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
 
    24 hr Traffic Volume (AADT or SADT):  33972 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   3.00 
    Heavy Truck  % of Total Volume     :   3.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 11:53:04 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: finchwf.te           Time Period: Day/Night 16/8 hours 
 
Description: Finch Avenue West of Keele Street (2021) With Subway Station  
 
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 30527/3392  veh/TimePeriod  * 
Medium truck volume :   974/108   veh/TimePeriod  * 
Heavy truck volume  :   974/108   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
    24 hr Traffic Volume (AADT or SADT):  36084 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   3.00 
    Heavy Truck  % of Total Volume     :   3.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 11:55:54 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: keelen.te            Time Period: Day/Night 16/8 hours 
 
Description: Keele Street North of Finch Avenue (2021) Without Subway Station  
 
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 28842/3205  veh/TimePeriod  * 
Medium truck volume :   920/102   veh/TimePeriod  * 
Heavy truck volume  :   920/102   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
    24 hr Traffic Volume (AADT or SADT):  34092 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   3.00 
    Heavy Truck  % of Total Volume     :   3.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 12:01:16 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: keelenf.te           Time Period: Day/Night 16/8 hours 
 
Description: Keele Street North of Finch Avenue (2021) With Subway Station  
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 31325/3481  veh/TimePeriod  * 
Medium truck volume :  1000/111   veh/TimePeriod  * 
Heavy truck volume  :  1000/111   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
 
    24 hr Traffic Volume (AADT or SADT):  37027 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   3.00 
    Heavy Truck  % of Total Volume     :   3.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 11:59:14 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: keeles.te            Time Period: Day/Night 16/8 hours 
 
Description: Keele Street South of Finch Avenue (2021) Without Subway Station  
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 27508/3056  veh/TimePeriod  * 
Medium truck volume :  1196/133   veh/TimePeriod  * 
Heavy truck volume  :  1196/133   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
 
    24 hr Traffic Volume (AADT or SADT):  33222 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   4.00 
    Heavy Truck  % of Total Volume     :   4.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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STAMSON 5.0        NORMAL REPORT        Date: 30-11-2005 12:04:28 
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT 
 
Filename: keelesf.te           Time Period: Day/Night 16/8 hours 
 
Description: Keele Street South of Finch Avenue (2021) With Subway Station  
 
 
Road data, segment # 1: FINCH AVE. (day/night) 
---------------------------------------------- 
Car traffic volume  : 28208/3134  veh/TimePeriod  * 
Medium truck volume :  1226/136   veh/TimePeriod  * 
Heavy truck volume  :  1226/136   veh/TimePeriod  * 
Posted speed limit  :    60 km/h 
Road gradient       :     0 % 
Road pavement       :     1 (Typical asphalt or concrete) 
 
* Refers to calculated road volumes based on the following input: 
 
    24 hr Traffic Volume (AADT or SADT):  34068 
    Percentage of Annual Growth        :   0.00 
    Number of Years of Growth          :   0.00 
    Medium Truck % of Total Volume     :   4.00 
    Heavy Truck  % of Total Volume     :   4.00 
    Day (16 hrs) % of Total Volume     :  90.00 
 
 
Data for Segment # 1: FINCH AVE. (day/night) 
-------------------------------------------- 
Angle1   Angle2           : -90.00 deg   90.00 deg 
Wood depth                :      0       (No woods.) 
No of house rows          :      0 / 0  
Surface                   :      2       (Reflective ground surface) 
Receiver source distance  :  25.00 / 25.00  m 
Receiver height           :   1.50 / 4.50   m 
Topography                :      1       (Flat/gentle slope; no barrier) 
Reference angle           :   0.00 
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