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1. Introduction  

 

Novus Environmental Inc. was retained by Capital Transit Partners to assess potential 
noise and vibration impacts related to proposed diversion of Transitway vehicles on to 
Scott St. during construction of the City of Ottawa Light Rail Project (LRT). 

 
This report addresses the potential impacts on noise and/or vibration-sensitive land uses 

such as residences, in proximity to Scott Street.  Both predictive modelling and 
measurement based techniques (including simulated short-term Transitway vehicle 

diversion), have been applied in the assessment to establish the expected worst-case 
changes in sound exposure at the closest sensitive receptors.  Details on the 
measurement and modeling methodology, together with the results from the 

assessment are provided herein.  The anticipated effects are evaluated against generally 
accepted noise and vibration guidelines related to transit, the City of Ottawa and 

Provincial guidelines. 
 
Section 2 of the City of Ottawa’s Environmental Noise Control Guidelines (2006) 

provides guidance and requirements on evaluating the impacts from capital works 
projects including LRT systems.1  The Guideline outlines procedures for assessing 

vehicular traffic and /or bus traffic on City Roads and/or dedicated bus Transitways but 
further requires that noise due to the construction phase be addressed.  As the diversion 
is anticipated to be present through the construction period for at least 2 years, the 

assessment applies approaches consistent with both short-term construction as well as 
longer term transportation corridor assessments.  

 
 
 

2. Transitway LRT Construction and BRT Diversion on to Scott St. 

 
The proposed Light Rail Transit (LRT) system, will be constructed as surface rail on the 
existing Bus Rapid Transit (BRT) transitway west of the west portal to Tunney’s Pasture.   

During construction of the surface rail portions of the LRT in this area, the BRT system 
must remain operational and vehicles currently using the Transitway will be diverted 

onto Scott Street/ Albert St. from Smirle Avenue to Empress Avenue.   
 
The study area and proposed diversion is shown in Figure 1.  Since the diversion 

relocates vehicles from the Transitway to Scott St., potential increases in noise and/or 
vibration impacts will be limited to those areas south of Scott St.  As such, only 

receptors south of Scott St. have been assessed. 
 

  

                                       
1 www.ottawa.ca/residents/planning/design_plan_guidelines/completed/noise_ctl/ 
      noise_control_guidelines_en.pdf 
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3. Noise and Vibration Sources of Concern 

 

3.1 Noise Sources 

 
The primary noise sources of concern are buses diverted from the existing Transitway on 

to the Scott Street corridor.  Although the Transitway is used by non-bus service 
vehicles including the Ottawa Police Services, bus activity dominates the Transitway 
noise emissions in terms of number of vehicles and noise emissions from each vehicle.  

As such, only buses are considered in the modelling of diverted traffic volumes.   
 

3.2 Vibration Sources  

 
Vibration due to vehicular activity on Scott Street results from uneven road surfaces and 

wheel impacts on drainage grates or manhole covers.  The amplitude of the vibration 
depends on the forces imparted to the uneven surface which is dependent on the speed 
of the vehicle as well as its mass. 

 
3.3 Traffic Volumes Pre and Post-Diversion 

 

Table 1 provides estimated daily traffic volumes on Scott Street for pre and post 
diversion scenarios.  These volumes are based on recent weekend traffic counts 

conducted over the weekends of Sep 9 -12, 2011 and Sep 20 -24, 2011.    
 
Table 1: Scott Street Daily (24-hr) Traffic Volumes 

Day – 

Road 

Segment 

Pre-Diversion (Existing) Traffic  

Volume (1) 
Diversion Traffic Volume (1) 

Cars 
Med 

Trucks [2] 

Hvy 

Trucks 

OC Transpo 

Buses[3] 
Cars 

Med 

Trucks[2] 

Hvy 

Trucks 

OC Transpo 

Buses[3] 

Sat –  

Scott St 
8029 95 59 81 8947 109 135 858 

Sat –  
Albert St 

10006 144 135 81 9742 128 180 858 

Sun – 
Scott St 

6834 25 51 70 7645 86 106 847 

Sun – 

Albert St 
8169 118 110 70 5737 64 119 847 

Notes: 
1) Based on City of Ottawa Traffic counts 
2) Med trucks include non-city buses 

3) OC Transpo buses based on scheduled service on Rte 16 (Pre Diversion) and combined Rte 16 and 
Transitway routes (Diversion) 

4) See Appendix A for further details including hourly traffic volumes. 
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4. Assessment Criteria 

 

4.1 Vibration Criteria 

 
The City of Ottawa’s Environmental Noise Guidelines do not specify vibration criteria.  In 

lieu of requirements by the City, a review of vibration criteria typically applicable to 
transit system expansions and the Province of Ontario was conducted. This review 
included the following documents: 

 
 FTA 

 Prior Transit EA’s (TTC) 
 ISO 
 U.S. Bureau of Mines (USBM), Report of Investigations 8507, Structure Response 

and Damage Produced by Ground Vibration From Surface Mine Blasting, 1989 
 

A summary of recommended vibration limits applicable to the Transitway diversion to 
Scott Street, are provided in Tables 2 and 3. 
 

Table 2 provides criteria applicable to potential damage. 
 

Table 2: Vibration Damage Criteria Applicable to this Assessment 

Principal Frequency  

of Ground Motion1 

Peak Vibration  

Velocity Limit (mm/s) 

< 10 Hz 15 

10 Hz – 40 Hz 20 

> 40 Hz 50 

Note: 1. Principal frequency as determined from test measurements.  

 
 
It should be noted that the criteria recommended in Table 2 are based on threshold 

limits for the onset of cosmetic damage such as surface cracking in foundations and 
gypsum board construction in typical residential/commercial buildings, and are not 

associated with structural failures.  More stringent criteria are required at lower 
frequency ground vibrations due to greater ground displacements associated with a 
given velocity.  Historic or fragile buildings, although not known to be within the site 

area, would generally require more stringent limits as well. 
 

Table 3 provides criteria applicable to disturbance as recommended by the US Federal 
Transit Administration.  Values are far more stringent than for the Table 2 damage 

criteria since perceptible vibration is several orders of magnitude below that needed for 
building damage.  The criteria also address the frequency of occurrence, with more 
frequently occurring events having more stringent criteria.  Currently, scheduled 

OCTranspo Route 16 buses on Scott Street occur at a rate of 30-70 vehicles per day 
(occasional events) but a diversion of Transitway buses to Scott St. would realize 

increases in bus activity to a Frequent Events level of more than 70 events per day.    
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Table 3: Ground-Borne Vibration Criteria for Various Land Uses 

Land Use 

Assessment Criteria (VdB re 1 micro-in/sec) 

Frequent 

Events[2] 

Occasional 

Events[3] 

Infrequent 

Events[4] 

Residences and buildings 

where people normally 

sleep. 

72 VdB 75 VdB 80 VdB 

Institutional land uses with 

primarily daytime use. 
75 VdB 78 VdB 83 VdB 

Concert Halls 65 VdB 65 VdB 

TV Studios 65 VdB 65 VdB 

Recording Studios 65 VdB 65 VdB 

Auditoriums 72 VdB 80 VdB 

Theatres 72 VdB 80 VdB 

Notes:  
[1]  RMS Vibration velocity during vehicle passby 
[2]  Frequent events are defined as more than 70 vibration events of the same source per day. 
[3]  Occasional events are defined as between 30 and 70 vibration events of the same source per day. 
[4]  Infrequent events are defined as less than 30 vibration events of the same kind per day. 

 

The above criteria is consistent with recent light rail transit expansions in Toronto for the 
Toronto Transit Commission(frequent events, RMS vibration velocity of 0.1 mm/s) and 

are also consistent with CN/CP Rail and GO Transit Criteria (occasional events, RMS 
vibration velocity of 0.14 mm/s).  International Organization for Standardization ( ISO) 
Standard 2631-2 previously recommended  a night-time residential vibration limit of 

0.14 mm/s above 8 Hz consistent with the Table 3 FTA limits of 75 VdB (re 1 micro 
in/s) for occasional events.  For the purposes of the Scott Street Transitway Diversion 

assessment, the most stringent residential criteria for frequent events of 72 VdB (re 1 
micro in/s) (0.1 mm/s RMS velocity) has been applied to assess diverted bus traffic.    
 

4.2 Noise Criteria 

 
The City of Ottawa’s Environmental Noise Control Guidelines (2006) provides specific 

guidance regarding the noise impact assessment of capital works projects.  The intent of 
the City’s guideline is to examine the long-term effects of projects, and not short term 

construction effects.  As such the guidelines do not specifically apply to the Transitway 
vehicle diversion on to Scott Street.  
 

However, given the potential duration of the diversion, the Guidelines can be used to 
show what would generally be considered to be acceptable.  Section 2.3 of the City noise 

guidelines are excerpted below in italics. 
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a) This [City of Ottawa Environmental Noise Control] Guideline applies to outdoor 

levels in the outdoor living area only. 
 

b) The applicable sound level descriptor is the A-Weighted Equivalent Sound 
Pressure Level, Leq in dBA established for the daytime period from 07:00 to 
23:00; also referred to as Leq 16hr, dBA.  

 
c) The objective for outdoor sound levels is the higher of the Leq16hr 55 dBA or the 

Leq16hr ambient sound level that may prevail at the start of project construction 
(referred to in this document as the "established ambient"). 
 

d) The significance of a noise impact, also referred to as the 'excess' or 'change', will 
be quantified by comparing the future sound levels with the higher of Leq16hr 

55 dBA and/or the established ambient sound level. 
 

e) Mitigation will attempt to achieve sound levels as close to the objective level as is 

technically, economically and administratively feasible.  
 

f) The acoustic impact rating, the degree of effort applied and action for mitigation 
of the noise impact should conform to Table 2.1 [Table 4 of this report].  
 

g) Where the future sound level exceeds Leq16hr 55 dBA and the increase in the 
sound levels above the established ambient exceeds 5 dBA, the City of Ottawa will 

investigate the feasibility of noise control measures within the right-of-way and 
introduce appropriate measures such that, where feasible, a minimum attenuation 
(averaged over the first row of receivers) of 6 dBA can be achieved.  

 
h) If the future sound level is greater than Leq16hr 55 dBA and less than or equal to 

Leq16hr 60 dBA and the excess or change in sound level above the established 
ambient is either: 
 

•   less than 5 dBA, then no mitigation is required; or,  
• exceeds 5 dBA, then the sound level criteria in Clauses a) to f) above will apply   

at the sole cost of the City and within the City of Ottawa r.o.w. 
 

i) If the future sound level is greater than Leq16hr 60 dBA and the excess or change 
in sound level above the established ambient is less than 5 dBA, the feasibility of 
noise control measures within the right-of-way will be investigated under the City 

of Ottawa's Local Improvements policy and guidelines. The barrier(s) will be 
maintained within the City’s r.o.w. The City prefers retrofit sound barrier walls at 

the flanking ends to be on City owned lands, however if required, property owners 
at the termination points of the noise abatement wall will be asked to register an 
easement to the City of Ottawa for the construction and maintenance of a noise 

wall along a side lot line. The side lot line noise wall will provide protection for the 
rear yard area of the adjacent property. If the landowner refuses to transfer the 
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easement, the City will not attempt to purchase or expropriate the easement but 
will delete this section of wall from the noise abatement construction project. 

j) Where the dominant noise source is due to transit activities within an LRT or a 

Transitway terminal, a rail yard facility to accommodate the LRT service yard, or a 
terminal building containing mechanical systems then the City of Ottawa will use 

the "Stationary Sources" criteria.  
 

k) Alternative noise control measures shall be considered prior to making the 

decision to use barriers.  
 

Table 4: Summary Of Impact Rating And Action For Mitigation (Table 2.1 of 
Environmental Noise Control Guidelines) 

Future Sound 
Level, Leq 16hr 

Change 
Above 
Ambient, 

dBA  

Impact Rating  Mitigation  

Greater than 55 

dBA and less than 
or equal to 60 
dBA  

0-3  Insignificant  None  

3-5  Noticeable  None  

5-10  Significant  Investigate noise control 
measures and mitigate to 

achieve retrofit criteria 
(minimum attenuation is 6 dBA)  

10+  Very Significant  

Greater than 60 

dBA  

0-3  Insignificant  Investigate noise control 
measures and mitigate to 

achieve retrofit criteria 
(minimum attenuation is 6 dBA)  

3-5  Noticeable  

5-10  Significant  

10+  Very Significant  

 
 

5. Vibration Impact Assessment 

 
5.1 Baseline Vibration Measurements 

 

Measurements were conducted on the weekend of September 9-11, 2011 and 
September 23-24, 2011.  The intent of the measurements was to capture characteristic 
individual vehicle pass-bys, with primary focus on buses and trucks.  Vibration in the 

vicinity of typical road surface conditions was measured along with worst-case vibration 
resulting from vehicle passbys over loose drainage gratings. 

 
Surface-level vibration was recorded using Minimate Plus instruments manufactured by 
Instantel.  Data were captured at three locations, as shown in Figures 2 and  3. 

Locations V1 and V2 were in the vicinity of Scott St and Stirling Ave.  Location V3 was at 
the corner of Scott St and Manchester Avenue. 
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At each of the locations, triaxial transducers were spiked to the ground.  At locations V1 
and V2 a selected number of simultaneous measurements were conducted, although 
vibration at location V2 was generally undetectable for vehicle passbys on Scott St.   

Location V2 was representative of the closest houses to Scott St., which were located on 
side streets off of Scott St, but which had intervening commercial properties as a buffer 

zone.  Location V3 focused on worst-case (closest house) directly siding or fronting on to 
Scott Street in proximity  to loose drain gratings which Scott Street vehicles could 
impact during pass-bys.   

 
For each event, the full vehicle passage was recorded.  The data were then post-

processed to compute peak vibration velocity (PPV) and maximum passby RMS values in 
sliding one-second windows.   
 

5.2 Findings 

 
Table 5 is a summary of the measured maximum vibration levels at each location. 

 
Table 5: Summary of Measured Vehicle Vibration Levels 

Location [1] 
Vehicle 

Type 

Distance to 

Closest lane 

(m) 

Maximum 

PPV 
Maximum RMS[2] 

mm/s VdB mm/s VdB 

V1 

Car 

4 

0.222 79 0.04 64 

Bus 0.81 90 0.143 75 

Truck [3] 0.56 87 0.13 74 

V2 

Car 

23 

Not measured 

Bus < 0.08 < 70 < 0.02 < 57 

Truck [3] < 0.07 < 69 < 0.02 < 57 

V3 

Car 

3.75 

0.159 76 0.029 61 

Bus 1.080 93 0.232 79 

Truck [3] 0.841 90 0.151 75 

Notes: [1] See Figure 3 for measurement locations. 
 [2] Maximum RMS values based on 1 sec sliding window. 

 [3] Truck vibration data shown is based on trucks using the second closest lane (Lane 2),   as trucks 
were observed to travel primarily in this lane  and no data was captured for closest Lane 1 
trucks. 

 
Table 6 summarizes the compliance assessment for each major vehicle type based on 

modelled adjustments to the measured vibration levels at the closest house foundation 
assuming uneven pavement conditions such as passbys over drain grates. 

  
The results indicate that the disturbance criteria are not met at the closest house 
foundation for truck and bus activity for the existing traffic scenario as well as the future 

diverted bus activity. 
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Table 6: Worst-Case Vibration Impacts at Closest House Foundation Setback 

Location 
Vehicle 

Type 

Distance  

to Closest 

lane 

(m) [3] 

Meets 

Damage 

Criteria? [1] 

Maximum RMS[2] Meets 

Disturbance  

Criteria? mm/s VdB 

Estimated 

Closest  

House 

Foundation 

Car 3.1 Yes 0.070 69 Yes 

Bus 3.1 Yes 0.330 82 No 

Truck[3] 3.1 Yes 0.483 86 No 

Notes: [1] Measured values of PPV at the V3 measurement setback comply with damage criteria and the 
criteria is therefore inherently met at the closest house foundation. 

 [2] Maximum RMS values based on 1 sec sliding window. 
[3] All vehicle types assumed to travel in Lane 1 ( closest lane) 

[4] Assumes vehicle passby over manhole cover or grate. 

 
 

Table 7 summarizes the compliance assessment for each major vehicle type based on 
modelled adjustments to the measured vibration levels at the closest house foundation 

assuming typical even pavement conditions. 
  

The results indicate that the disturbance criteria are also not met at the closest house 
foundation for truck and bus activity for the existing traffic scenario as well as the future 
diverted bus activity. 
 
 

Table 7: Typical Vibration Impacts at Closest House Foundation Setback 

Location  
Vehicle 

Type 

Distance  

to Closest 

lane 

(m) [3] 

Meets 

Damage 

Criteria? [1] 

Maximum RMS[2] Meets 

Disturbance 

Criteria? mm/s VdB 

Estimated 

Closest  

House 

Foundation 

Car 3.1 Yes 0.038 64 Yes 

Bus 3.1 Yes 0.279 81 No 

Truck[3] 3.1 Yes 0.246 80 No 

Notes: [1] Measured values of PPV at the closer V3 measurement setback comply with damage criteria and    

the criteria is therefore inherently met at the closest house foundation . 
 [2] Maximum RMS values based on 1 sec sliding window. 

[3] All vehicle types assumed to travel in Lane 1 ( closest lane) 
[4] Assumes vehicle on smooth road surface with no potholes, grates or manhole covers 
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6. Noise Impact Assessment 

 

The potential noise impact was assessed using a combination of two modeling 
approaches:  
 

a) measurement based modeling; and,  
 

b) noise prediction modeling using Ontario Ministry of the Environment 
STAMSON/ORNAMENT methods as advocated within the City of Ottawa’s 

Environmental Noise Control Guidelines (2006). 
 
to assess the change in sound exposures anticipated with a diversion of Transitway 

traffic onto Scott Street.  Per Table 4, the extent of the change indicates the 
significance of the noise impact. 

 
The measurement based models is considered more accurate in this case as there are 
limitations on the STAMSON/ORNAMENT model imposed by the site geometry and 

proximity of receptors.   Many of the Scott St. receptors are closer than the 15 m closest 
setback limitation of the STAMSON/ORNAMENT model.   

 
In addition to the above mentioned model approaches, anticipated changes in sound 
exposure were assessed by direct measurement when all Transitway bus traffic was 

rerouted onto Scott Street over a four (4) hour period on Saturday September 20, 2011.  
Background sound exposures were previously obtained two weekends earlier from Friday 

September 9 to Monday Sept 12, 2011.   
 
6.1 Measurement Program 

 
Measurements of Scott St. noise were conducted at 4 locations over two weekends in 
September 2011.   

 
• Weekend 1 (Sep. 9-12, 2011):  measurements of existing (i.e., non-diversion) 

sound exposures.   
 

• Weekend 2 (Sep. 23-25, 2011):  measurements of existing ( i.e. non-diversion) 

sound exposures for much of the period but also featured 4  hours (7 a.m.-9 a.m.) 
and (12 p.m.-2 p.m.) where all transit way buses were diverted to provide an 

indication of the anticipated sound exposures under a diversion scenario.  
OCTranspo was not able to divert transitway vehicles beyond the times indicated 
without creating operational issues.  The diversion was also limited due to 

operational reasons between Tunney’s Pasture (Holland Ave.) and Bayview Rd. and 
did not extend to beyond Preston Ave as originally anticipated.   

 
Measurements of individual vehicle sound energy contributions were also obtained for all 
classes of vehicles (i.e., cars, buses, trucks) as part of the measurement program. 
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Both attended and unattended long-term noise monitoring was conducted at four (4) 
locations as outlined in Figure 3. 
 

Long-term monitors were installed on utility poles at approximately 4.5 m above grade 
typically, which in much of the area was 2-3 m closer to Scott Street than the closest 

building faces.   
 
Short-term, attending monitoring was used to capture additional data at residences that 

were further setback from Scott Street.  More importantly, the short-term monitoring 
was also used to capture and identify noise emissions from individual vehicle and 

individual vehicle classes ( i.e., cars, buses, trucks),  accounting for the in-situ  
topography, vehicle speeds, pavement, setbacks. 
 

Traffic monitors (i.e, counter/classifiers) were installed by the City of Ottawa for the 
periods in which noise measurements were conducted.  These monitors provided 

information on vehicle movements for each roadway lane, including speed distribution, 
and vehicle class counts in 15 minute increments throughout the measurement period.   
 

Further details of the measurement program can be found in Appendix A. 
 

6.2 Noise Prediction Modelling 

 
6.2.1 Measurement Based Model 

 

The sound exposure over a given time period generated by a roadway can be 
determined knowing the number of vehicle movements per vehicle class in each lane 
multiplied by the  corresponding  average measured sound energy contribution for each 

vehicle class in each lane for the time period being considered.    The average sound 
energy contribution of a given vehicle class/ lane combination were determined from the  

measured SEL,  (single event levels) and  the resulting energy averaged sound exposure 
levels adjusted for distances other than the measurement setback distance using a line-
source propagation assumption. 

 
Using road traffic counts conducted by the City of Ottawa during the measurement 

periods, a noise prediction model (based on measured vehicle passby emissions) was 
therefore developed for both a diversion and non-diversion scenario. 

 
Further details of the measurement based model can be found in Appendix B. 
 

6.2.2 STAMSON/ORNAMENT Model 

 
Consistent with City of Ottawa Environmental Noise Control Guidelines, a second noise 

prediction model (i.e., STAMSON / ORNAMENT) was also run.  The model has been used 
to assess road traffic noise in Ontario for well over 20 years.  The model accounts for 
topography, vehicle speed and vehicle class (e.g., cars, trucks) and classifies buses as 

medium trucks.  Since the model has limitations on its use for source to receiver 
distances of less than 15m, adjustments were made for the noise receptors assessed 
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which had smaller setbacks on the assumption that line source propagation is still valid.  
While the model’s application in this context may not be entirely consistent with its 
limits, the same assumptions and adjustments were applied to the diversion and non-

diversion scenarios and as such, the resulting change should still be accurate. 
 

Further details of the STAMSON/ORNAMENT based model can be found in Appendix C. 
 
6.3 Findings 

 

Figures 4, 5 and 6 illustrate the results for Location N1, N2, and N3.   Each plot 
illustrates existing scenarios in blue and diversion scenarios in orange.  Dashed lines 

provide the modeled sound contribution of the buses only while dotted lines provide the 
modeled overall sound exposure levels (i.e., from all traffic including buses).  
 

Solid lines are the actual measured sound exposures based on the two weekend 
measurement data sets, with the solid orange line representing the measured sound 

exposures during the four-hour diversion on September 24th.. 
 

Both noise prediction models used (i.e., Novus measured SEL based and 
STAMSON/ORNAMENT,) provide modelled sound exposures which differ from the actual 
measured values.  The Novus measured SEL based model is more accurate and is 

conservative (i.e., over predicts sound exposure).  The STAMSON/ORNAMENT model, 
under-predicts and differs more from the actual measured sound exposures.  

 
Using the more conservative Novus measured SEL based model, changes in sound 
exposure (i.e., difference between diversion and non-diversion scenarios,) are predicted 

that are consistent with those measured during the short-term (4-hour) Transitway 
diversion. The STAMSON model exhibited larger changes in sound exposure than that 

observed measurements during the short-term diversion.   The Novus measured SEL 
based model is therefore considered more accurate and forms the basis of the findings 
outlined in Table 8. 

 
Table 8 tabulates the changes in sound exposure between the non-diversion and 

diversion scenarios.  The differences in the tabulated change in sound exposure values 
have been calculated using the modeled ambient sound exposure values (i.e., existing 
dotted blue) and the modeled (i.e., future dotted orange diverted) sound exposure 

values.  For those hours where Transitway traffic was diverted on September 24, 2011, 
the modeled differences (i.e., sound exposure changes,) confirm the accuracy of the 

modeled impact as the modeled and measured changes are similar.  
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Table 8: Summary of Sound Exposure Change and Significance 

Location 
(1) 

Leq Day(2) Leq Night(3) Leq24(4) Worst-Case Hr (5) 

Change 
(dB) 

Impact 
Rating 

Change 
(dB) 

Impact 
Rating 

Change 
(dB) 

Impact 
Rating 

Change 
(dB) 

Impact 
Rating 

N1 1.7 Insignificant 1.7 Insignificant 1.7 Insignificant 3.7 Noticeable 

N2 1.7 Insignificant 1.8 Insignificant 1.7 Insignificant 3.7 Noticeable 

N3 1.2 Insignificant 0.7 Insignificant 1.2 Insignificant 2.7 Insignificant 

Notes:   
1. See Figure 3 for locations 

2. LeqDay – Energy equivalent energy sound level averaged over a 16 hour period from 0700 hrs 
to 2300 hrs.  Leq Day is the recommended evaluation metric advocated under the City of 
Ottawa Noise Control Guidelines 

3. LeqNight – Energy equivalent energy sound level averaged over an 8-hour period from 2300 hrs 

to 0700 hrs.   Although not specified within the City of Ottawa Noise Control Guidelines, it is 
sometimes used to assess nighttime impacts. 

4. Leq24 – Energy equivalent energy sound level averaged over a 24-hour period   Although not 

specified within the City of Ottawa Noise Control Guidelines, it is sometimes used to assess 
impacts of some road networks, particularly freeways, within Ontario. 

5.  Worst-case hour is characterized by that hour where the difference in Energy equivalent energy 
sound level , between the existing and diversion scenarios is greatest.  It is an indicator of 
short-term impacts. 

 

Table 8 indicates that the anticipated changes in sound exposure from existing 
conditions due to the proposed Transitway diversion are insignificant under assessment 

criteria used by the City of Ottawa under the City’s Noise Control Guideline.  Only short-
term impacts for the worst-case hour have the potential to be noticeable but remain 
below the 5 dB change threshold normally applied in considering mitigation.  

 

 

7. Summary and Conclusions 

 

7.1 Noise 

 
 The diversion of Transitway traffic onto Scott Street during construction of the LRT 

is expected to result in changes of less than 3 dB to the Leq Day sound levels 
experienced at Scott Street residences.   Impacts are expected to be insignificant 
at noise-sensitive receptors on the south side of Scott Street.   

 
7.2 Vibration 

 

 Existing bus traffic on Scott Street is classified as occasional and is between 30 to 
70 vehicles per day for eastbound traffic.  Eastbound buses have the greatest 

potential effect on properties on the south side of Scott Street under 
consideration.  A criterion of 75 VdB ( re 1 micro in/s) has been applied for 
occasional bus events and is not met for worst –case, closest building setbacks 

and road conditions, namely vehicle impacts on loose drainage grates.  The 
criterion is also exceeded for closest building setbacks for buildings fronting 

typical pavement sections of Scott Street. 
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 Diverting bus traffic from the Transitway onto Scott Street increases the 

frequency of events and a frequent event criterion for disturbance of 72 VdB (re 1 

micro in/s) would be appropriate.  The criterion would also be exceeded for bus 
passbys over loose grates and typical pavement, when assessed at closest 

building setbacks. 
 

 Maximum vibration levels will remain the same between existing conditions and 

with the diversion in place.  
 

 It is anticipated that mitigation of loose drainage grates including addition of 
resilient material (e.g., bridge bearing neoprene) to separate grating covers from 
the drain, will be sufficient to reduce vibration to criterion levels at most 

residences except for a few locations where houses, directly front or side onto  
Scott Street.  

 
 Passby vibration levels currently are, and are expected to remain, well below 

damage levels with diverted traffic. 

 
 

8. Recommendations 

 
 To reduce potential noise impacts, diverted bus traffic should, where possible, be 

distributed on both the curb and centre traffic lanes (i.e., all four lanes).  
Restricting buses to the curb lanes would increase bus noise by decreasing 
separation.  Distribution of Transitway bus traffic is also consistent with bus 

operator preferences observed during the short-term diversion. 
 

 Prior to the proposed diversion, consideration should be given to smoothing 
uneven pavement where it exists on Scott Street.  As a minimum this would 
involve addressing loose drainage grates and/or manhole covers as outlined 

above.   
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