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1.0 INTRODUCTION

1.1 BACKGROUND

The Toronto Transit Commission (TTC) and the City of Toronto have conducted a Transit
Assessment Project to study ways to provide high-quality and reliable transit services between
the TTC Kennedy Subway Station and the Scarborough-Malvern community. The Scarborough-
Malvern Light Rail Transit (SMLRT) Assessment Study recommended that bus service along
Eglinton Avenue from Kennedy Station to Kingston Road and Morningside Road be replaced by
Light Rail Transit - an electrically powered “light rail” vehicle operating in a designated centre
lane.

The SMLRT corridor is approximately 13 km long and links the Kennedy Subway Station, the
Scarborough Rail Transit and the proposed Eglinton Crosstown SMLRT, with northern
Scarborough communities. The proposed SMLRT route will run east from Kennedy Station on
Eglinton Avenue, northeast on Kingston Road, north on Morningside Avenue to Military Trail
and continue to northern Scarborough communities. Benefits of this line include providing a new
high quality light rail service along several busy transit routes and a direct high quality transit
service to the University of Toronto at Scarborough Campus (UTSC) and to Centennial
College’s Ellesmere Road Campus.

The SMLRT project will introduce an at-grade two-track SMLRT alignment in the centre of the
roadway that is grade-separated from vehicular traffic except at signalized intersections, while
providing for two basic through lanes in each direction. This cross-section arrangement will
involve the removal of a lane in each direction for the Eglinton and Kingston corridors.
However, for the Morningside corridor, the two basic through lanes will remain (except in the
vicinity of the Highway 401 interchange) in each direction along its entire length with left-turn
lanes at all signalized intersections.

As part of the EA process, SENES Consultants Limited (SENES) was retained by IBI Group to
assess the potential for noise and vibration impacts from the SMLRT on selected points of
reception along the Scarborough-Malvern corridor.

1.2 OVERVIEW OF NOISE AND VIBRATION IMPACT ASSESSMENT APPROACH

Noise and vibration from the SMLRT is assessed using protocols developed by the TTC and the
Ontario Ministry of the Environment (MOE). The general approach to the noise impact
assessment is as follows:

= Existing Conditions Scenario — Predicting existing sound levels from road traffic;

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

= Future No Build Scenario — Predicting future sound levels at a 20 year horizon
assuming that the SMLRT project does not proceed;

* Future Build Scenario — Predicting sound levels at a 20 year horizon assuming that the
project does proceed.

The difference in sound levels between the “future build” scenario and the “future no-build”
scenario is an indicator of the noise impact of the project. The protocols, described in Chapter 3,
outline criteria values and thresholds that define the degree of impact and the point at which
mitigations must be considered.

The approach to the vibration impact assessment involved the review of vibration studies
completed for the TTC, and assessing the likelihood for vibration impacts on the selected points
of reception from these reports.

1.3 REPORT FORMAT

In addition to this introductory chapter, the noise and vibration impact assessment includes the
following six (6) chapters, as outlined in Table 1.

Table 1 - Report Overview

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 1 SENES Consultants Limited

Chapter Description
2.0 STUDY AREA DESCRIPTION
3.0 REGULATORY REQUIREMENTS
4.0 ASSESSMENT METHODOLOGY
5.0 NOISE IMPACT ANALYSIS
6.0 VIBRATION IMPACT ANALYSIS
7.0 CONCLUSIONS
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2.0 STUDY AREA DESCRIPTION Figure 1 — SMLRT Route and Receptor Locations

2.1 SCARBOROUGH MALVERN CORRIDOR

The preferred routing for the SMLRT, as shown in Figure 1, includes:

= Eglinton Avenue, between Kennedy Station and Kingston Road;

= Kingston Road, between Eglinton Avenue; and

= Morningside Avenue; Morningside Avenue, between Kingston Road and north of Beath
Street.

The SMLRT remains within the municipality of Toronto for the entire route. For the most part,
the Scarborough Malvern study area consists of primarily 20" century urban development with
commercial, industrial and some residential areas, and linear transportation corridors such as

roads and railway lines. The corridor serves traffic and pedestrian movements associated with _R12
neighbourhood access, retail/commercial development demands, higher education demands, and - , _ ‘-Rl
commuter traffic demands. : 0~ BL

2.2 PREDOMINANT LAND USES

The land uses within the study area are a mix of residential, commercial, industrial, institutional
and park/open spaces. Eglinton Avenue between Kennedy Station and Kingston Road
predominantly consists of small scale commercial developments and low-rise residential area
(i.e., mixed use) with some high-rise residential dwellings. Kingston Road between Eglinton
Avenue and Morningside Avenue predominantly consists of low-rise residential with a few mid
to high-rise residential sites and mixed use areas. Morningside Avenue between Kingston Road
and north of Beath Street mainly consists of low-density residential developments and natural
areas.

There are a number of schools, open space areas and community centres located within the , Ao
SMLRT study corridor. In addition, the 300 acre UTSC site is located on the north side of it Nr:l

Ellesmere. Out of the three UTSC campus sites, Scarborough has the most land available to
meet future needs and is presently below the standard building per student ratio. Currently, there
are about 10,000 UTSC students, which is expected to double in the in the next 10 years.
Centennial College supports the enrolment of full-time students and Continuing Education

students and is located on Morningside Avenue. There are a total of about 15,000 people
Image Source: | Google Earth v.5.0.11337.1968 (beta)

accessing the UTSC/Centennial College area: 10,000 UTSC students, 4,000 Centennial College Legend:
students and 1,000 employees. This number is expected to grow to 20,000 in 10 years, and to —————  SMLRT Route ﬁ’

Receptor Location
double in the longer term.

R r ID
ecepto SENES Consultants Limited
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2.3 PROPOSED ROAD REALIGNMENTS

Several sections of the existing traffic routes within the Study Area will require realignment in
order to accommodate the SMLRT. The affected roads are:

= Eglinton Avenue East, between Kennedy Road and Kingston Road;

= Kingston Road, between Eglinton Avenue East and Morningside Avenue;
= Morningside Avenue, between Kingston Road and Sheppard Avenue East;
= Ellesmere Road, between Morningside Avenue and Military Trail; and

= Military Trail, between Ellesmere Road and Morningside Avenue.

Details of the proposed changes to the alignment of the above roads within the Scarborough
Malvern Corridor are summarized below:

Eglinton Avenue East

Eglinton Avenue East currently consists of a 7-lane cross-section (4 general purpose lanes, 2
HOV lanes and a median two-way-left-turn lane). With the proposed new SMLRT
implementation, the HOV lanes and the median lane would be replaced by the SMLRT right-of-
way as shown in Figure 2.

Figure 2 - Typical Cross Section: Eglinton Avenue And Kingston Road
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 5 SENES Consultants Limited

Kingston Road

The section of Kingston Road between Eglinton Avenue East and Morningside Avenue is
currently a 6-lane cross-section with a raised median. The proposed new SMLRT will consist of
the existing raised median lane with two inner travel lanes being replaced by the SMLRT right-
of-way and bike lanes as shown in Figure 2.

Morningside Avenue

The section of Morningside Avenue between Kingston Road and Warmsworth is currently a 4-
lane cross-section with a 26 m right-of-way. With the proposed new SMLRT implementation,
the existing right-of-way would need to be widened to 30 m to accommodate the SMLRT right-
of-way and the bike lanes, as shown in Figure 3.

Figure 3 - Typical Cross Section: Morningside Avenue

~—— NEW PROPERTY LINE MNEW PROPEATY LINE —=
30 m
| 180 | 230 | 330 | 7.40 | 330 | 3.30 | 160 | m
BIKE SB LANE 5B LANE LAT RIGHT-OF-WAY NB LANE NB LANE BIKE
LANE LANE
. L.
o =
o
i A 2. = '-'3?"'4%
= = — W
E
|_ ROADWAY WIDENING | EXISTING ROADWAY ROADWAY WIDENING -|
o _L.

The structure over Highland Creek would require widening by 1.7 m on the west side to
accommodate the new bike lanes. A new 9 m wide structure is being proposed on the east side
of the existing Morningside Avenue to accommodate the SMLRT as shown in Figure 4.

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 6 SENES Consultants Limited
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Figure 4 - Typical Cross Section: Morningside Avenue Over Highland Creek
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Ellesmere Road

Ellesmere Road is currently a 4-lane cross section with no median and a sidewalk on the south
side. With the SMLRT implementation, the existing roadway cross-section would be maintained
with the SMLRT located on the south side of Ellesmere Road as shown in Figure 5.

Figure 5 - Typical Cross Section: Ellesmere Road
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Military Trail

Military Trail is currently a 3-lane cross section, consisting of one lane in each direction with a
median two-way left-turn lane. With the new SMLRT implementation, the existing Military
Trail would become a four lane road as shown in Figure 6. The SMLRT right-of-way along
Military Trail is generally wider than the other locations due to the special track works located in

the area.
Figure 6 - Typical Cross Section: Military Trail
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3.0 REGULATORY REQUIREMENTS

3.1 MOE/TTC PROTOCOLS

In light of the potential for noise and vibration impacts from projects proposed by the Toronto
Transit Commission (TTC), protocols for assessing these impacts have been developed by the
TTC in cooperation with the Ontario Ministry of the Environment (MOE). The following
protocols were developed for Light Rail and Rapid Transit Line assessments:

= MOEE/TTC Draft Protocol for Noise and Vibration Assessment for the Proposed
Scarborough Rapid Transit Extension, May 11, 1993 (MOEE/TTC, 1993a)

= MOEE/TTC Protocol for Noise and Vibration Assessment for the Proposed Waterfront
West Light Rail Transit Line, November 11, 1993 (MOEE/TTC, 1993Db).

The above protocols have not been updated since their initial publication but have been used in
connection with a number of recent TTC projects.

The MOE/TTC protocols apply to existing and proposed residential developments (having
municipal approval as of the date of the protocol), nursing homes, group homes, hospitals and
other such institutional land uses where people reside. It does not apply to commercial and
industrial land uses. = The MOE/TTC protocol requires that noise impacts resulting from the
SMLRT are assessed in terms of the following criteria:

Table 2 - MOE/TTC Noise Criteria

Criteria Leq dBA
16-hr (daytime) 55 or ambient
8-hr (night-time) 50 or ambient
Passby Sound Level 80

The day-time and night-time equivalent sound level limits are measured at a point of reception
with rail transit operating alone (excluding ambient contributions). The Passby Sound Level
limit is assessed at a point of reception for a single train operating alone and excludes
contributions from other sources. This limit is based on vehicles operating on tangent track and
does not apply within 100 meters of special track works and excludes wheel rail squeal.

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment
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The MOE/TTC protocol requires that mitigation measures are incorporated in the design of the
SMLRT when predictions show that any of the above limits are exceeded by more than 5 dBA.
Mitigation measures applied to a project must ensure that the predicted sound levels are as close
to, or lower than the respective limits as is technologically, economically, and administratively
feasible.

General features of these protocol documents include requirements that ancillary facilities (i.e.,
subway stations) are to be treated as stationary sources and that construction noise be considered
within the context of the assessment. In both cases, the criteria presented in the relevant MOE
NPC publications would apply.

The MOE/TTC protocol also outlines criteria for ground borne vibration impact assessment. The
assessment of ground borne vibration impact is confined to the vibration that is produced by the
operation of the SMLRT and excludes vibration due to maintenance activities. If the predicted
vertical vibration velocity from the SMLRT (at any outdoor point on a residential property
greater than 15 m from the centreline of the track) exceeds 0.1 mm/sec appropriate mitigation
methods shall be applied during the detailed design to meet this criterion to the extent that is
technologically, economically, and administratively feasible.

A copy of the MOEE/TTC protocols is provided in Appendix C.

3.2 ONTARIO MINISTRY OF THE ENVIRONMENT NPC-115

Noise Pollution Control Publication 115 (MOE, 1978a) of the Ontario Model Municipal Noise
Control By-Law stipulates specific sound emission standards for various pieces of construction
equipment. This publication does not set receptor based sound level limits due to
construction activities but sets limits for noise generated by each individual piece of equipment.

Table 3 lists Residential Area sound emission standards and Quiet Zone sound emission
standards for specific items of new construction equipment based on the date of manufacture.
Quiet zone and residential area sound emission standards for excavation equipment, dozers,
loaders, backhoes or other related equipment are provided below:

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 10 SENES Consultants Limited
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Table 3 — Sound Emission Standards Construction Equipment

Date of Power Rating Power Rating
Manufacture Less than 75 kW 75 kW and Larger
(dBA) (dBA)
January 1, 1979 to
December 31, 1980 85 88
January 1, 1981 . .
and after

3.3 ONTARIO MINISTRY OF THE ENVIRONMENT NPC-118

Noise Pollution Control Publication 118 (MOE, 1978b) of the Ontario Model Municipal Noise
Control By-Law sets sound emission standards for motorized conveyances of various types.
This publication does not set receptor based sound level limits due to heavy vehicle
operation but sets limits for noise generated by each individual piece of equipment.

Table 4 lists for various years of manufacture, the sound emission standard for a heavy vehicle
powered by a diesel engine. Heavy vehicle refers to a motorized conveyance having a registered
gross weight of more than 4,500 kg.

Table 4 — Sound Emission Standards for Heavy Vehicles

Maxi Sound Level

Date of Manufacture ax1mu1(1:lBZI;n eve
Prior to January 1, 1979 100
January 1, 1979 and after 95

I"as measured in accordance with NPC - 103, Section 9

3.4 ONTARIO MINISTRY OF THE ENVIRONMENT NPC-205

Noise Pollution Control Publication 205 (MOE, 1995) establishes sound level limits for
stationary sources such as industrial and commercial establishments or ancillary transportation
facilities, affecting points of reception in Class 1 and 2 Areas (Urban). NPC-205 states that the
sound level limit must be established based on the principle of "predictable worst case" noise
impact. Generally, the limit is based on the background sound level at the receptors and must
represent the minimum background sound level that occurs or is likely to occur during the
operation of the stationary source under assessment.

Sound levels from steady stationary noise sources are quantified using the energy equivalent
sound level, Lq, in dBA. For urban areas, the daytime limit at a critical receptor for steady noise

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment
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from a stationary source is the higher of either the one-hour L, resulting from existing volumes
of road traffic and any industry that is not under investigation for noise excess, or 50 dBA. The
night-time limit is the higher of either the ambient (road traffic plus industry) one-hour L¢q noise
level, or 45 dBA. If the stationary source contains any noticeable features such as tonal
components or buzzing, a 5 dB tonal penalty must be added to the noise level of the source as per
NPC-104 (MOE, 1978c).

No restrictions apply to a stationary source resulting in a one hour Ly lower than the minimum
values for the time periods specified in Table 5.

Table S - Minimum Values of One-Hour L. by Time of Day

One Hour L., (dBA)
Time of Day
Class 1 Area Class 2 Area
07:00 - 19:00 50 50
19:00 - 23:00 47 45
23:00 - 07:00 45 45

The background sound level in the area of the Facility is dominated by road traffic that is
indicative of a Class 1 Area.

3.5 CitY OF TORONTO — MUNICIPAL CODE NOISE

The Toronto Municipal Code Noise (City of Toronto, 2007) document applies to transportation
projects mainly during construction. The Code requires that the operation of construction
equipment take place only during designated hours, which are generally between 07:00 and
19:00 on Monday to Friday, and 09:00 to 19:00 on weekends and holidays. Should construction
activities occur outside of these hours, a permit for an exemption to the Code requirements is
required. If granted, the permits are generally subject to the following terms and conditions:

* The sound emitted from any equipment shall not exceed an equivalent sound level (Leq)
of 85 dBA when measured 20 metres from the source over a five minute period;

=  Where the sound level exceeds 85 dBA, the applicant shall comply with any request
made by an officer of the Toronto Police Service or a municipal standards officer of the
Municipal Licensing and Standards Division with respect to the volume of sound from
the equipment to ensure compliance with Subsection D(1) [the first point above];

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 12 SENES Consultants Limited



Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

= No sound or construction equipment other than the equipment approved under the permit
shall be used by the applicant;

= The event or activity shall be restricted to the approved location; and

= The permission granted is for the date and times for the event or activity as set out in the
permut.

If noise from a piece of construction equipment is clearly audible at a point of reception, the use
of an effective exhaust or intake muffling device, or other sound attenuating device of a type
specified by the manufacturer is required. The attenuation device must be in good working
order, and in constant operation.

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

3.6 SUMMARY OF ASSESSMENT CRITERIA

Based on the information presented in the preceding Sections, the project noise assessment
criteria are presented Table 6.

Table 6 - Summary of Noise and Vibration Criteria

Component Protocol Criteria Mitigation
55 dBA or ambient noise levels for
MOEE/TTC daytime; 50 .dBA. or ambient noise Incorporated when limits are
levels for nighttime; 80 dBA for exceeded by more than 5 dBA
single train passby
Existing/ 50 dBA day-time; 47 dBA evening;
Future Noise NPC-205 45 dBA night-time
(Stationary OR Mitigation required to meet
Sources Background 1-hr Leq, typically criteria
Only) caused by road traffic, established
through measurement or prediction
NPC-115 See Table 3 Not addressed
NPC-118 See Table 4 Not addressed
Construction -
. City of .
Noise Toronto 07:00 and 19:00 Monday to Friday;
. 09:00 to 19:00 on weekends and Not addressed
Municipal holidavs
Code Noise Y
rtical vibrati locit
Vertical vibration Ve.OCIY Vertical vibrations >0.1
Ground of 0.1 mm/sec on a residential o .
o MOEE/TTC mm/sec, mitigation required to
Vibration property greater than 15 m from o
. meet criteria
centre line of track
34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 13 SENES Consultants Limited

4.0 ASSESSMENT METHODOLOGY

4.1 DOCUMENTATION REVIEW AND RECEPTOR SELECTION

The assessment began with a thorough review of the study area, including the proposed SMLRT
layout and the land uses along the corridor. Potential receptor locations were identified for
possible inclusion in the assessment during this initial review stage, and members of the project
team visited the study area to confirm receptor locations and make observations. While the
MOE/TTC Protocol provides a definition of a point of reception as being specific to residential
properties, the broader definition of a point of reception from the MOE Model Municipal Noise
Control By-Law was considered in the assessment. In this publication, a point of reception may
include any of the following existing, or zoned for future use, premises:

= permanent or seasonal residences;

= hotels/motels;

= nursing/retirement homes;

= rental residence;

= hospitals;

= camp grounds; and

= noise sensitive buildings such as schools and places of worship.

It should be noted that while all of the above receptor types were considered in the selection of
receptor locations for the assessment, all of the receptors chosen were existing residential
dwellings (i.e., houses, apartments, townhouses). These receptor types were generally closest in
proximity to the proposed SMLRT line compared to the other land uses listed above.

A total of sixteen (16) receptors were initially selected for assessment (R1 — R16). Upon review
by the MOE, it was requested that additional receptors be considered from a list provided by the
MOE reviewer. Three additional receptors were selected for inclusion (ARl — AR3). The
receptor locations are listed in Table 7. Aerial photographs showing the receptor locations are
provided in Figure 1 and in Appendix A. The full list of receptor points put forth for
consideration by the MOE are provided in Appendix B, including the rationale for selecting the
additional points.

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc 14 SENES Consultants Limited
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Table 7 - Receptor Location Summary

Recﬁ]))tor R(fl?;gzor Receptor Location
R1 Townhouse Eglinton and Danforth
R2 Apartment 340 McCowan Rd
R3 Apartment 3181 Eglinton Ave
R4 Apartment 3400 Eglinton Ave
RS Apartment 3434 Eglinton Ave
R6 Townhouse Kingston Rd, South of Guildpark Pathway
R7 Townhouse 3 Celeste Drive
R8 Townhouse Kingston Rd, South of Poplar Road
R9 Residential 302 Morningside Ave
R10 Residential 331 Morningside Ave
R11 Residential 339 Morningside Ave
R12 Residential 357 Morningside Ave
R13 Residential | UofT Scarborough Campus - North Residence
R14 Townhouse 100 Morningside Ave
R15 Townhouse Bonaspiel Drive
R16 Residential 920 Morningside Ave
ARI1 Apartment North-east corner of Town Haven Place
AR2 Townhouse Between Muir D(r:il\lfli a}r{gaicarborough Golf
AR3 Townhouse Between Payzac Ave and Galloway Rd

4.2 TRAFFIC DATA AND ASSUMPTIONS

Traffic data for existing conditions and future conditions (with and without the project) were
provided by IBI Group for all traffic routes that will be affected by the SMLRT line. The traffic
volumes were provided as 24-hour Annual Average Daily Traffic (AADT) volumes, and were
split between automobiles, medium trucks, heavy trucks, buses (for existing and future no-build
scenario only) and SMLRT (for future build scenario). Since the MOE/TTC Protocol requires
assessments to be performed separately for daytime hours and night-time hours, it was assumed
that 85% of the 24-hr AADT is representative of daytime traffic, with the remainder occurring

during night-time hours. The 24-hr AADT volumes for the existing scenario, future no-build
scenario and the future build scenario are provided in Appendix D.

4.3 TRAFFIC NOISE MODELLING

The traffic sound levels were estimated using the MOE STAMSON noise model, which is based
on Ontario Road Noise Analysis Method for Environment and Transportation (ORNAMENT).
STAMSON calculates receptor sound levels for a variety of source types such as roads, rail, and
several TTC vehicles. Sound levels due to road noise include the contribution from three vehicle
categories:

Automobiles

= All vehicles having two axles and four wheels designed primarily for the transportation
of nine or fewer passengers or the transportation of cargo (e.g., vans and light trucks).
Generally, the gross vehicle weight is less than 4,500 kg.

Medium Trucks

= All vehicles having two axles and six wheels designed for the transportation of cargo.
Generally, the gross vehicle weight is greater than 4,500 but less than 12,000 kg. City
buses are also included in this category.

Heavy Trucks

= All vehicles having three or more axles designed for the transportation of cargo.
Generally, the gross vehicle weight is greater than 12,000 kg. Inter-city buses are
included in this category.

Key parameters utilized by STAMSON in the calculation of road noise include vehicle speed,
road surface, topography gradient, ground surface conditions (absorptive or reflective), angle of
exposure, and the presence or absence of sound barriers. In order to predict sound levels for road
traffic, the STAMSON model requires an hourly traffic flow of at least 40 vehicles/hour;
travelling at least 40 km/h; and receptors must be located between 15 m and 500 m from the
traffic source.

The sound levels at the receptor locations resulting from the operation of the SMLRT were
estimated in STAMSON using the ALRV source (the light rail transit vehicles widely used by
the TTC). The parameters used in calculating the sound level impact from these vehicles are
similar to those listed above; however, there is a limitation on the travel speed at which the
ALRYV may be modelled (must be between 30 km/hr and 50 km/hr).
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Due to the limitations of the STAMSON software, there was a need to make adjustments to a
portion of the modelled results in order to arrive at representative sound levels for the future-
build scenario under consideration. The limitations that resulted in further refinement of sound
level predictions included:

= The restriction that a receptor must be located within 15 m of the centreline of the road
segment. This was an issue as several receptors were located within this distance. Note
that this applies to the road sources only — all ALRV sources were greater than or equal
to 15 m from the receptor locations, and

= The restriction that an ALRV source may not be modelled at a speed greater than 50
km/hr. It is expected that the SMLRT will travel at a speed of 60 km/hr.

As several receptors were located within 15 m of the centreline of the nearest road segment, an
approximation of distance attenuation between 15 m and the actual separation distance was
applied to the modelled result. In order to estimate the sound level impact of the ALRV when
travelling at a speed of 60 km/hr, model runs were completed for each receptor with the ALRV
travelling at speeds of 30 km/hr, 40 km/hr and 50 km/hr and the results were fit to a logarithmic
curve, which related the receptor sound level to the travel speed. The curve equation was then
used to project the receptor sound levels with the ALRV operating at its actual speed of 60
km/hr. Examples of this projection are included in the samples calculations in Appendix E. The
STAMSON outputs for all sample calculations are provided in Appendix F.

Within the context of the modelling, the receptors were assumed to be in the Outdoor Living
Area (OLA) during daytime hours (i.e., 3 m from the facade of the building), and at an upper
level bedroom window for night-time hours. All receptor locations were assumed to be on the
same side of the building as the road and ALRYV sources.
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5.0 NOISE IMPACT ANALYSIS

The following section summarizes the results of the traffic noise modelling completed for the
existing/future no-build scenario and the future-build scenario. The data generated in the
modelling phase of the project has been summarized in two ways:

= Impacts associated with SMLRT only; and
* Impacts associated with SMLRT and road realignments

According to the MOE/TTC Protocol, the assessment criteria apply to impacts solely from the
SMLRT at the receptor locations. Section 5.1 provides a summary of the SMLRT noise levels
(i.e., not including the impact from the roads on either side) compared against the criteria values
from the MOE/TTC Protocol. An assessment of the requirement for mitigation accompanies this
summary. As discussed in Section 2.0, the implementation of the SMLRT will cause the existing
traffic routes to be realigned. This realignment will affect receptor sound levels by changing the
distance between the receptor and the road segments, affecting traffic volumes, eliminating bus
traffic and introducing the SMLRT. As such, the effects of the realignment have been
considered as being a project-related impact. A summary that compares the future no-build
traffic volumes to the total effect of the project has been included in Section 5.2 (i.e., the
combined effect of the SMLRT and the road realignment). An assessment of the requirement for
mitigation is provided.

It should be noted that there is a possibility of wheel squeal resulting from the LRT travelling on
curved sections of track. While the curves are gradual, and the latest TTC track design is
expected to minimize the squeal effect, a tonal penalty of 5 dB has been added to the LRT sound
level contribution at receptors located near curved sections, as per NPC-104 (MOE, 1978c).
These receptors included R4, R5 and AR2.

5.1 ImprACT OF SMLRT NOISE ONLY

As discussed in Chapter 3, the sound level criteria presented in the MOE/TTC Protocol are the
higher of the ambient sound level at the receptor location, or the presented minimum criteria
values. Table 8 illustrates that the predicted impact solely from the SMLRT is below the
established criteria at all receptor locations.
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Table 8 - Summary of Predicted Sound Levels Due to SMLRT Only

Future No-Build MOE/TTC Protocol . n Increment
RecIe];)tor Ambient Sound Minimum Sound Applicable Criteria' SSI\;I II;IETI:?\ZIF Cco:‘liltl;:;f{)/:l‘:;tsh Requiring Mitigation
Level Level Criteria Mitigation Required?
(dBA) (dBA) (dBA) (dBA) (dB) (dB) (Yes/No)
Day Night Day Night Day Night Day Night Day Night
R1 71.2 66.0 55 50 71.2 66.0 65.1 60 -6.1 -6 5 No
R2 72.8 66.5 55 50 72.8 66.5 64.8 59.8 -8 -6.7 5 No
R3 68.5 63.5 55 50 68.5 63.5 62.7 57.9 -5.8 -5.6 5 No
R4 60.5 56.0 55 50 60.5 56.0 61.9 57.9 1.4 1.9 5 No
RS 58.8 54.7 55 50 58.8 54.7 58.5 54.5 -0.3 -0.2 5 No
R6 70.6 65.3 55 50 70.6 65.3 64.8 59.8 -5.8 -5.5 5 No
R7 67.9 62.9 55 50 67.9 62.9 62.5 57.6 -5.4 -5.3 5 No
R8 68.4 63.4 55 50 68.4 63.4 62.2 57.4 -6.2 -6 5 No
R9 63.2 58.1 55 50 63.2 58.1 60.7 55.8 -2.5 -2.3 5 No
R10 70.6 65.1 55 50 70.6 65.1 64.8 59.8 -5.8 -5.3 5 No
R11 69.0 63.8 55 50 69.0 63.8 63.3 58.4 -5.7 -5.4 5 No
R12 69.1 63.9 55 50 69.1 63.9 64 59.1 -5.1 -4.8 5 No
R13 53.6 50.0 55 50 55.0 50.0 50.2 46.3 -4.8 -3.7 5 No
R14 68.1 63.0 55 50 68.1 63.0 55.6 51.1 -12.5 -11.9 5 No
R15 65.5 60.4 55 50 65.5 60.4 60.7 55.8 -4.8 -4.6 5 No
R16 70.9 65.4 55 50 70.9 65.4 65.9 60.7 -5 -4.7 5 No
ARI1 71.2 66.0 55 50 71.2 66.0 64.6 59.6 -6.6 -6.4 5 No
AR2 69.5 64.6 55 50 69.5 64.6 65.8 614 -3.7 -3.2 5 No
AR3 70.9 65.6 55 50 70.9 65.6 65.3 60.2 -5.6 -5.4 5 No

' Applicable Criteria is the higher of the Future No-Build sound level and the minimum criteria values from the MOE/TTC Protocol
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5.2 COMBINED IMPACT OF SMLRT AND ROAD REALIGNMENT

The realignment of the existing traffic routes is expected to cause a change in sound levels at the
receptor locations, in addition to the sound caused by the presence of the SMLRT. A summary
of the combined impact of the road realignment and the SMLRT is therefore provided in Table 9.
While the MOE/TTC Protocol states that the criteria values apply to the rail source alone, the
criteria are included in this summary for comparative purposes and to identify the potential for
mitigation.

The results in Table 9 indicate that the sound level criteria are not exceeded by greater than 5 dB
at any receptor point. The greatest impacts are at R4, consisting of increases of 4.3 dB during
the day, and 4.7 dB during the night. These increases are in part influenced by the tonal penalty
applied to the LRT contribution to reflect the potential tonal qualities of any “wheel squeal”
associated with curved sections of the track. The next highest impact is an increase of 4.0 dBA
during the night-time hours at receptor R13. Receptor R13 is a student housing building located
on the University of Toronto Scarborough Campus. At this location, the SMLRT runs adjacent
to the existing alignment of Ellesmere Ave. on the south side (i.e., nearest to the residence). The
alignment of Ellesmere Ave. does not change as a function of the project and it was expected that
the addition of the SMLRT to the south side of Ellesmere Avenue would cause the sound levels
at this receptor location to increase. The modelling indicates that the sound level increase will be
barely perceptible, and not significant enough to warrant mitigation. The daytime increase at this
location is predicted to be 2.2 dB.

Other receptor locations are predicted to experience slight increases in sound levels of up to 3.6
dB over the project future no-build levels. Generally, an increase in sound level of up to 3 dB is
not considered to be perceptible to human hearing (Cowan, 1994).
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Table 9 - Summary of Predicted Sound Levels Due to SMLRT and Road Realignment

Future No-Build MOE/TTC Protocol . o Future Build Project-related Increment Mitigation

Ambient Sound Minimum Sound Applicable Criteria Requiring A

Receptor ID Level Level Criteria Sound Level Increment Mitigation Required?

(dBA) (dBA) (dBA) (dBA) (dBA) (dB) (Yes/No)

Day Night Day Night Day Night Day Night Day Night

R1 71.2 66 55 50 71.2 66.0 72.1 66.8 0.9 0.8 5 No
R2 72.8 66.5 55 50 72.8 66.5 73.3 67.8 0.5 1.3 5 No
R3 68.5 63.5 55 50 68.5 63.5 69.1 64.1 0.6 0.6 5 No
R4 60.5 56 55 50 60.5 56.0 64.8 60.7 4.3 4.7 5 No
RS 58.8 54.7 55 50 58.8 54.7 62.3 58.3 3.5 3.6 5 No
R6 70.6 65.3 55 50 70.6 65.3 71.9 66.5 1.3 1.2 5 No
R7 67.9 62.9 55 50 67.9 62.9 68.8 63.8 0.9 0.9 5 No
R8 68.4 63.4 55 50 68.4 63.4 69 64.1 0.6 0.7 5 No
R9 63.2 58.1 55 50 63.2 58.1 65.4 60.2 2.2 2.1 5 No
R10 70.6 65.1 55 50 70.6 65.1 70.7 65.4 0.1 0.3 5 No
R11 69 63.8 55 50 69.0 63.8 68.9 63.8 -0.1 0.0 5 No
R12 69.1 63.9 55 50 69.1 63.9 69.8 64.6 0.7 0.7 5 No
R13 53.6 50 55 50 55.0 50.0 57.2 54 2.2 4.0 5 No
R14 68.1 63 55 50 68.1 63.0 67.7 62.7 -0.4 -0.3 5 No
R15 65.5 60.4 55 50 65.5 60.4 66.5 61.4 1.0 1.0 5 No
R16 70.9 65.4 55 50 70.9 65.4 71.6 66.2 0.7 0.8 5 No
AR1 71.2 66.0 55 50 71.2 66.0 71.1 65.8 -0.1 -0.1 5 No
AR2 69.5 64.6 55 50 69.5 64.6 71.1 66.4 1.6 1.8 5 No
AR3 70.9 65.6 55 50 70.9 65.6 73.3 67.8 2.4 2.1 5 No

' Applicable Criteria is the higher of the Future No-Build sound level and the minimum criteria values from the MOE/TTC Protocol
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5.3 STATIONARY NOISE IMPACT

Under the MOE/TTC Protocol there is a requirement to assess noise from stationary sources in
accordance with the MOE guidance provided in their publication NPC-205. There will be nine
(9) electrical substations installed to support the SMLRT line. The location and design of these
stations has not yet been determined. As similar stations will be installed throughout the City in
support of the various Transit City lines, TTC will be developing a standard approach to their
installation/design. This approach will consider appropriate minimum setback distances to
nearest residences and, if necessary, mitigation such as masonry block walls or similar
enclosures.

5.4 CONSTRUCTION NOISE IMPACT

It is likely that construction activities relating to the installation of the SMLRT line will cause
nearby receptor sound levels to increase above ambient conditions. Construction activities are
temporary in nature, but would be considered a source of annoyance if construction occurs
outside of normal weekday construction periods when ambient sound levels are the lowest.

Time and place restrictions as described in the Toronto Municipal Code have been outlined in
Section 3.0. Construction must either occur within these limitations, or an exemption must be
sought prior to commencement. Furthermore, all construction equipment is required to be
properly maintained to limit noise emissions. The noise limits for construction equipment are
stipulated in the MOE NPC-115 and NPC-118 guidelines, as described in Section 3.0.
Consideration should be given in advance to developing a procedure to respond to noise
complaints during the construction phase.
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6.0 VIBRATION IMPACT ANALYSIS

The vibration impact analysis for the proposed SMLRT was based on the results of vibration
study reports that have been completed for previous projects. A study completed for the TTC
Eastern Waterfront Project (RWDI, 2007) outlines the range of root-mean-squared vibration
levels expected at increasing distances from a TTC streetcar travelling on a track (representing
the latest TTC track design).

The vibration levels outlined in the TTC Eastern Waterfront Project report are regarded as being
applicable to this project, provided the TTC implements this new track design. A summary of
the vibration levels to be expected from a TTC vehicle travelling on the new TTC track design is
provided in Table 10. The relevant excerpts from the source report are provided in Appendix G.

Table 10 - Summary of Vibration Levels from TTC Vehicle

Distance l.lange's of RMS
(m) Vibration Levels
(mm/s)

1 0.07-0.14

2 0.06-0.13

3 0.05-0.12

4 0.04-0.11

5 0.02-0.10

6 0.01 -0.08

7 0.00 —0.07

8 0.00 —0.06

9 0.00 —0.05
10 0.00 — 0.04
11 0.00-0.02
12 0.00 —0.01

According to the measurement data in Table 10, vibration levels resulting from TTC vehicles are
well below the limit of 0.1 mm/s at very close range. At distances beyond 12 m from the track it
is projected that vibration levels should approach levels that are not detectable. The shortest
distance between the centreline of a proposed SMLRT track and receptor included in this
assessment is 15 m. Therefore it is expected that receptor vibration levels will be well within the
MOE/TTC Protocol criteria value of 0.1 mm/s.
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7.0 CONCLUSIONS

The following key conclusions are drawn from the preceding information:

= The noise impact from the operation of SMLRT alone (i.e., not including other sources of
noise such as adjacent roadways) is below the established sound level criteria at all
receptor locations;

= The noise impact from the combined operation of the SMLRT and the proposed
realignment of the roads within the Study Area does not exceed the established criteria by
more than 5 dB at any receptor location;

= Noise mitigation measures do not need to be considered as the projected increases in
sound levels from both the SMLRT and road alignment are less than 5 dB. The
MOE/TTC Protocol requires mitigation to be considered if the project related increase
from the SMLRT alone is 5 dB;

= Construction must occur within time and place restrictions outlined in the Toronto
Municipal Code, or an exemption must be sought prior to commencement of
construction. Furthermore, all construction equipment should be properly maintained to
limit noise emissions and comply with the noise limits outlined in NPC-115 and NPC-
118 guidelines.

= Based on measurements performed for the TTC Eastern Waterfront Project (RWDI,
2007), vibration levels are expected to be within the MOE/TTC Protocol criteria at very
close range (i.e., 2 m), and should approach levels that are non-detectable beyond 12 m.
There are no expected vibration impacts resulting from the SMLRT provided the TTC
employs its latest technology in track design (i.e., continuously welded tracks on
tangential sections, rubber boot vibration isolation and other concrete bedding details).
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APPENDIX A

RECEPTOR LOCATIONS
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Table B.1 — Receptor Locations Requested for Consideration by MOE

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Receptor Description

SENES Comment

Eglinton Ave E between Kennedy Rd and Kingston Rd (North Side)

Apartment between CN Rail and Midland Ave

Outside of the Study Area

Townhouses between Danforth Rd and Barbados
Blvd

This is Receptor R1

Two apartment buildings at north-east corner of
Eglinton Ave and Cedar Dr

These apartments do not have direct exposure to
Eglinton Ave, while nearby R3 and R4 receptors
do

Eglinton Ave E between Kennedy Rd and Kingston Rd (South Side)

Apartment building at north-east corner of Town
Haven Place

Receptor added (AR1)

Apartment building at south-west corner of
Eglinton Ave and Midland Ave

We assume this should be the south-east corner;
this can be represented by the receptor AR1 added
above. The traffic data is the same at these points
and the setback distance is similar

Houses south of Advance Drive

Cannot locate Advance Drive

Apartment buildings between Bellamy Rd and
Mason Rd

Traffic data at R3 is roughly the same plus R3 has
a closer setback distance and more exposed face

Apartment buildings at south-west corner of
Eglinton Ave and Kingston Rd

The build scenario involved realigning the
Eglinton WB lane to a location further away from
these buildings. It is expected that R4 is the
worst-case receptor for this area.

Kingston Rd between Eglinton Ave E and Mornings

ide Ave (North Side)

Houses between Scarborough Golf Club Rd and
Saunders Rd

The traffic data is the same at R6, which has a
closer setback distance to Kingston Rd

Houses between Cromwell Rd and Dale Ave

The traffic volume is higher at R6, which also has
a closer setback distance to Kingston Rd

Apartment building at north-west corner of
Kingston Rd and Dale Ave

Similar traffic data and setback distance as R6

Houses on Livingstone Rd

Same traffic data as R7 which has a closer setback
distance to Kingston Rd

Receptor Description

SENES Comment

Kingston Rd between Eglinton Ave E and Morningside Ave (South Side)

Townhouses between Muir Dr and Scarborough
Golf Club Rd

Receptor added (AR2)

Townhouses between Scarborough Golf Club Rd
and Saunders Rd

Same traffic data as R6 and similar setback
distance

Townhouses between Saunders Rd and
Guildwood Pkwy

Same traffic data as R6 and similar setback
distance

Apartment buildings between Guildwood Pkwy
and Westlake Rd

Close to R6, which has a closer setback distance

Houses south of Payzac Ave

R7 is closer to Kingston Rd than these houses

Townhouses between Payzac Ave and Galloway
Rd

Receptor added (AR3)

Apartment building between Galloway Rd and
Poplar Rd

Same traffic data as R8 which is closer and
assumed to be fully exposed to Kingston Rd

Apartment building at south-east corner of
Lawrence Ave and Kingston Rd

Greater setback distance compared to nearby RS

Morningside Ave between Kingston Rd and Sheppard Ave E (East Side)

School at south-east corner of Tefft Rd and
Morningside Ave

Same traffic at R9 and similar setback distance

Houses along Morningside Ave/Fairwood Cres

Represented by R12

Morningside Ave between Kingston Rd and Sheppard Ave E (West Side)

Apartment building between Kingston Rd and
Tefft Rd

Same traffic at R9 and similar setback distance

Houses between Warnsworth St and Fairwood
Cres

Same traffic data and similar setback as R10-R12

Houses at south-west corner of Military Trail and
Morningside Ave

Same traffic as R14 and similar setback distance

Houses between Tams Rd and Bonspiel Dr This is Receptor R16
Houses on Bradworthy Court Outside of Study Area
Houses on Henbury Place Outside of Study Area

Townhouses on Greenvale Terrace

This is where receptor R7 is located

Townhouse between Celeste Dr and Overture Rd

Similar traffic data and setback distance as R7

Townhouses at north-west corner of Overture Rd
and Kingston Rd

This appears to be a commercial building

Houses at south-west corner of Galloway Rd and
Kingston Rd

Represented by the new receptor AR3 (see below)

Townhouses between Galloway Rd and Lawrence
Ave

Assume this is the townhouse at the north-west
corner of Galloway Rd and Kingston Rd. This
location may be represented by the new receptor
location AR3 described below (same traffic data,
and similar setback distance)

Apartment building at south-west corner of
Morningside Ave and Kingston Rd

Same traffic data as R9 which has a closer setback

distance to Morningside Ave
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DRAFT
TABLE OF CONTENTS OTOCOL FOR NOI VIBRATION MENT
PA A. P SE
PART A PURPOSE . ... .ttt ettt it sannsn ettt e aaneaaneenenns =1- ) _ .
The Torento Transit Commission (TTC) and the Ministry of the Environment and Energy
PART B. GENERAL & . ot et vttt eeteeeete e e e et e e ee e -1 - (MOEE] recognize that transit facilities produce noise and vibration which may affect
neighbouring properties within urbanized areas. This document identifies the framework
within which criteria will be applied for limiting wayside air-borna noise and ground-borne
BART C. DEFINITIONS « « o oo oo e e e -2- noise and vibration from the TTC's proposed Scarborough Rapid Transit Line Extension {the
“Line"). This proposed extension is to run from McCowan station to Markham Road and
PART D. AIR BORME NOISE ... ... ittt it ettt e ittt st e aa e -3- Sheppard Avenue East. The framework presented in this document is to be applied for
1.0 DEFINITIONS it ettt et et a e -3- pianning purposes in order to address the requirements of the Environmental Assessment Act
2.0 RAILTRANSIT . ... e -3- and is to be utilized during implementation of the Line.
2.1 Critarid@ . .. ot v ir e e e et s e b e e o4
2.2 Prediclion . ............. ... -4- The passby sound levels and vibration velocities in this protocol have been developed
3.0 ANCILLARY FACILITIES . ..ttt i e e et e et e e e e e et en e -5 . specifically for the Line and this protocol is not to be applied retroactively to existing TTC
4.0 BUSES IN MIXED TRAFFIC ..o - 8- transit Lines, routes or facilities, including the existing SRT line, nor to transit authorities other
5.0 CONSTRUCTION ... .ovvnvrinnnnn e -5- than TTC. Further, the criteria specified for this project are not precedent setting for future
PART E. GROUND-BORNE VIBRATION ..\ttt iietaaeeans -6- projects.
1.0 DEFINITIONS ... ... ... .. ... ... e a e -6 - Predicti . ' ) .
2.0 VIBRATION ASSESSMENT . . . oo ot _5- redu::tmnl and measurement rnatr!o::ls are being develql:-ed by the TTC: This wli[l' be dane.-‘ in
consuitation with MOEE and the Ministry of Transportation (MT0). Studies pertaining to noise

and vibration levels are also being conducted by TTC. Upon compietion of these studies, the
TTC may revisit the assessment criteria and methods in this protocol to modify them as
required in consultation with MOEE and the Ministry of Transportation (MTO).

ATEP Prafile #M1007/1C04
PART RA

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

The criteria presented in this document are based on good operating conditions and the impact
assessment assumes this condition. Good operating conditions exist when weil maintained
vehicles operate on well maintained continuous welded rail without significant rail corrugation.
It is recognised that wheel flats or rail corrugations will inevitably occur and will temporarily
increase sound and vibration levels until they are corrected. Levels in this protocol do not
reflect these occasional events, nor do they apply to maintenance activities on the Ling. TTC
recognizes that wheel rail squeal is a potential scurce of noise which may pose a concern to
the community. TTC is investigating and will continua to investigate measures to mitigate
wheel rail squeal and will endeavour to mitigate this noise source. TTC endeavours to
minimize the noise and vibration impacts associated with its transit operations and is
committed to providing good operating conditions to the extent technolegically, economically
and administratively feasibie.
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Itis recognised that levels of sound and vibration at special trackwork, such 2= at crossovers
and turnouts, are inevitably higher than along tangent track, Also, there is a limit to the
degree of mitigation that is feasible at special trackwork areas. This is to be taken into
account in predicting sound and vibration levels near these features and in applying the levels
in this protocol. Special trackwork, such as at crossovers and turnouts, is encompassed
within the framework cf this document.

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

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

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

PART C. DEFINITION

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

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

Passhy Time Interval:

The passby time interval of a vehicle or train is given by its total length and its speed.
The start of the pass-by is defined as that point in time when the leading wheels pass
aretference point. The end of the pass-by is defined as that point in time when the last
wheeis of the vehicle or train pass the same reference point. The reference point is to
be chosen te give the highest level at the point of reception or point of assessment,
i.e. usuzlly at the point of closest approach. From a signal precessing perspective, the
passoy time interval will be defined in the prediction and measurement methods being
developed.

DRAFT .3.

RT D. AlR QISE
1.0 DEFINI S

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

Daytime Equivalent Sound Level:

Log1sn Is the daytime equivalent sound level. The definition of equivalent sound level
is provided in Reference 2, The applicable time period is from 07:00 to 23:00 hours.

Mighttime Eguivalent Sound Level:
L,.qn is the nighttime equivalent sound level, The applicable time period is from 23:00
to 07:00 hours. )
Point of Reception:
Davtime: 07:00 - 23:00 hours

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

Nighttime:  23:00 - 07:00 hours

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

Passby Sound Level, L., :

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

TRANSIT

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

SS Wilson Associates Consulting Engineers 49
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sources. Trains idling in maintenance yards and storage facilitities are part of the
stationary source.

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

1} Daytime equivalent sound level, L, g,
2} Nighttime equivaient sound level, L g,
3} Passby Sound Level, L.,

The predicted daytime and nighttime equivalent sound lewvels inciude the effects of
both passby sound level and frequency of operation and are used to assess the noise
impact of the Line. The Passby Sound Level criterion is used to assess the sound
levels received during a single train passby. The criteria and methods to be used are
discussed in Sections 2.1 and 2.2,

Criteria

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

DAYTIME EQUIVALENT SOUND LEWVEL:

The limit at a point of reception for the predicted daytime equivalent
sound levels for rail transit operating alone {(excluding contributions from
the ambient) is 55 dBA or the ambient L 4, whichewver is higher.

NIGHTTIME EQUIVALENT SOUND LEVEL:

The limit at & point of reception for the predicted nighttime equivalent
sound levels far rail transit operating afone {excluding contributions from
the ambient] is 50 dBA or the ambient L, g, whichever is higher.

PASSEY SOUND LEVEL:

The limit at a peint of reception for predicted L, for a single train
operating alone and excluding contributions from other sources is 80
dBA. This limit is based on vehicles operating on tangent track. it does
not apply within 100m of special trackwork and excludes whesal rai
squeal.

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

DRAFT -5-
2.2 Prediction

In most cases, a reasonable estimate of the ambient sound level can be made using
a read traffic noise prediction method such as that described in Reference 9, and the
minimum sound levels in Table 106-2 of Referance 6. Prediction of road traffic L, is
preferred to individual measurements in establishing the ambient. Prediction
techniques for the L,, from road traffic and the L, or L., from transit shall be
compatible with one another. Any impact assessment following this protocol shall
include a description of the prediction method and the assumptions and sound ievel
data inherent in it.  Pradiction and measuremant methods compatible with MOEE
guidelines and procedures are being developed by the TTC at the date of this protocol
in consultation with MTO and MOCEE.

3.0 ANCILLARY FACILITIES

Predicted noise impacts from ancillary facilities shali be assessed during the design of
the Line in accordance with the stationary source guideLines detailed in Reference 5.
The predictions used shall be compatible with and at least as accurate as CSA
Standard Z107.58,

4.0 B I IXED TR il

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

5.0 CONSTRUCTION

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

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

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

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

NITIONS

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

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

Vibration Velocity:

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

VIBRATION ASSESSM,

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

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

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

Any impact assessment following this protocol shall include a description of the
prediction method and the assumptions and data inherent in it. Prediction and
measurement methods are being developed by the TTC at the date of this protocol in
cooperation with MTQ and MOEE.
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The Toromo Transit Commizsion (TTC) and the Ministry of e Envirsnment and Energy (MOEE)
tecagnisa that fransit Rolities producs noiss and vibration which may affect neighbouring
proporties within urbanized areas.  Thia document identifies the framewark within which critaria
will be applied for miting wayside air-boms nofse, ground-bome noisa 2nd vibsatlon from the
TTC's proposed Watarfrort Wast Light Rall Teansit Lina {the "Ling"). The propegad lina ig & un
from Spadina and Queen’s Quay West to the GNE Dufferin Street Gate and frarm the Humber
Loap ta Legian Hoad. Tha framework preganted in this document (s 10 be aprlied tor planning
purposes in ordef to address the requirements of the Enviegnmental Assessment Act and Is 1o
ke wiilized during Implementzalion of the Line.

The passby sound levels gnd vibration velociies in this protocol heve been devsioped
gpecifically for the Line and this protacal is not ta be applied retroactlvely to existing TTC translt
fnes, routes or lacllitles, including the existing Tnes with whish this line will intersest, nor o fransit
authoriies gther than TTC. Further, the criterfa spedifiad [er this projeet are nol pracedent sstting
for future projects.

Predicticn and measurament methods are being daveioped by the TTC. This will be done in

7 consuiaton with MOES and tha Ministy of Tignspomaton (MT0O). 3midies penaining 1 noise
and vibration lavéls are also heing conducted by TTC. Upan completion of these studies, the
TTC may ravisit the aasessment onitara and metheds In this pratocet 1o modify them as required
in cansuitation with MOEE and the Minigtry of Tranaperiation (MTO}

PART 3. GENERAL

During design of the Ling, pradicted wayside sound levels and vibration velocilies are lo ba
compared o critorla given In tis protocol. Thig will germit gn BMpact A3as848mant and haip
determine the tyge or exient of mitigaticn measures to reduce that [mpact. Sound levels and
vibratlon velogities will be predicted from sound levels and velogitles of TTC's exisiing ralt
ischnologles.

The eritarig pregerted in this documant ara based on good aperating conditione and the imipact

aszessmenl assiUmes this condition. Good aperaiing condifions exist whan welt meintained
i vehicles oparate on well maintained centinuous waldad rail without significant rall corrugation.
it is recogniged that wheel flate or rall cormgations will inevitably accur and will ternpararily
increase sound and vibratlon laveig until they gre corrected, Levels in lhis protocol do not raflect
these occasional svents, hor do they apply fo mantanancs acthvitias on tha Lne. TTG
reLRyrHees il whee! rall squeal |s 2 powmial souren of nolse which may pase a concarn 1o e
sommunity, TTC is Invastigatng and will cantinus to irvestigate measures to mifigate whesl rail
squeal and will arfdeavour to mitigats thiz nolss soutcs.  TTC andeavours fo minimizs the nolss
and vibration Impacts associated with 18 ransit soerations and s commiltad to praviding good
operallng condifions 1o the extert technoiogleatly, econamicaily and adminlsiratively fsasitls.
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|
It |& racognised that levels of saund and vibration at special trackworl, such as at crogsovears and
turnouta, are inevitably higher than along langent Imck.  Also, tharg Is a Imit to the degrea of
mitlgatlon that o fassibia at epecigl trackwork arsge. This it to be taken Info acenunt in
predicting sound: and vibration levels near thess features and in epplying the laveis in this
protocol, Special trackwark, sush as at stossovers and turmouts, 8 encompassaed within the
framewark of Ihis, dogumaent.

This protoso! sppliss to  exsting and proposed residential development having municipsi
appreval on ihe date of this protacol, The pratacol also appifes 1o existing and reuntelpatly
appraved propased nursity bemas, group homes, hogpitals and other such institulional land
ugeg whara peapig roside. This protocel dess not apply fo commercial and industrial and usee.

This protogcsk dm not apply clazer than 15 m to the certreline of the nearest track, Any such
cages shall be assessed an 4 case by cage bagis,

!
Part D of this dogument deals wilh air-borme noise from the Line and its construstion. Part E
deals with ground-borne notse and vibraton rom [he Line,

BAAT C. DEFINITIONS
The following dednitions spply i Both parts D end £ of this document,
Aneillary Facilitlag:

1
Subgidiary locgtions associated with aitier the hausing of personnel or equipment
engaged in TTC activities or sssociated with mainiine ravenue operatlons. Exampies of
anclilasy fagiilies include, but are nol findled W, subway swiony, bus enninsls,
emergency secvices buildings, fans, fan and vent shafls, shbestaflons, mechanical
equipmant plams, maintanance and storsge feciliies, and vehicle storage and
maimtanarics faciifes.

Fasshy Time Interval;

P!

Tha passby me intarval of a vohicke'ls given by s total langth and e speed, Tha start
of the pass-by (g deflned as that paint in ttme when the leading wheels pags A meferanca
point, _Thd end of the pesa-by is defined as thal point in time wien The lasi whezls of tho
wehighe)pass the same referancs poind. The referenca poini ls to be chosen o give (he
highest lewel at the point of reception or goint of assessment, La. ugdally at the point of
cloagst approach. From & slgnal pracassing parspective, the passby time ntarval will be
dafined in‘the predicfion and measurament methode being developed.

[

* %
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DRAFT : .3,

PARAT 5. AIR-ECRNE NOISE
EFiNI ".

The foilcing deﬁfm’tfanﬁ 2re 1o Gr Laed anly within tha context of Part & of this documsnt.
Ambiant: : ]
The ambiént ia tha sound exieting at the point of reception In the absencs of all noige
fram the Ung. [nthis protocol the amblant & taken to be the nigise from road fraffic and
exigting nduswy. The ambient speeifically excludes Translent nokee Fom aicrait and
rafiweys, axsept for pre-existing TTG rall operations.

Daytime Equivaiont Sound Leve:

_— tii)a dayiima squivalent sound lsval. The definitian of equivalent sound level i
pravided in Referercs 2 The wpplivaile liny perdod 1 fom 0700 19 23:00 hours.

nghttfme Equivalent Sound Level:

ls the nighttime equivalent scund laval, The applicabls Ime perlnd & from 23:00
0700 hours, E

!
Point of Aacapticn:
Daitima: 0F:00 » 23:00 hours

Any outdeer peint on residental property, 19 m o more fram the nearget rawks
genirsiing, whert Sound oniginging from e Ling s recaivad,

Highitime: 23:00 - 0700 houra

The picnc' of any bedraom window, 15 m oF more from the nearest brack’s coanirofine,
whara saund ariginating trom the 1 ina is recelved. At the planning stags, lhm 6 ULy
assessed af the nazrest facade of the premisas.

Passby Sound Levet, Loy ©

Within the gontext of thi document, the passby sound lsvef is defined as the Awsighted
equ{vajent sound leval, Lm [Haferenca 2] over the passhy lime interval,

2.0 RAIlL TRANSIT

In the asséssment of nolse lmpact, rall transit ig considered to Include ths movement of
yohicles betwesn stations, the mavemert ancd kiling of mwhicies hoide slalivos as well o5

the movarosnt of wshicles between the mainling and ancillary faciitlas. Angilary facilftfey
are nat eéngidensd part of the raif franeil and ars assessed a3 statioriary sources.
Vehicles idling n malntonance yards and storags faciifiiss ars part of the siationary

FQUIce.

DRAFT

2.2

-4-
Tha assesilsment of noise impact resulting from the Ling is 1o be parfonmed in terms of
the foilowing sound level descripiars:

Daytime equivalent sound lavel, L,

1)
i Nighttime equivalent sound level, L, .,
2 i Pgesby Sound Laval, Ly,

I
The pradictad daytime and aightiimea equivalant scund levels inciude the offegts of both
passby sound levei and frequency of oparation and are used to ageess the nalss Impact
of the Ling. The Passby Sound Leval oriterion s wsed to sssees the sound levels
raceived during a singia vehicie passhy. The eriteria and mathads ta be used are
discussed In Sections 2.1 and 2.2,

Criteria

Nc’]se Impact shall te pradicted and assessed during demgn of the Line using tha
fcﬁowtng saunc leval critaria:

CAYTIME EQUIVALENT SOUND LEVEL

|
i The llmit 2t a point of reception for the predicted daytime equivalent sound
levele for rall franeft operating alone {oxciuding eomirbutions from the

ambient} 15 55 dBA or the ambient Ly, whichaver is higher.
NIGPHTIME ECIUNVALENT SOUND LEVEL:

- The [imit gt 4 point of regaption for the pradiced nighttime aquivalent
sound levels for rall ransit aperating alone {excivding contribuffons fram
the amblent) ie 50 dBA or te amblertt L ., whishever & higier,

PASSBY SOUND LEVEL:

The {imit &t & paint of reesption for pradictad 1, for 2 gingfe vehicts

operating alone and axciuding coritributions from other sources (s 80 dBA.
I - This imit ia based on wehicles operating an tangent frack, It does net

apply within 100m of special trackwork and excludes wheel rail agueal

Miiigaimg measures will be incorporated in the design of the Une when
predlctlons show thal any of the abave fimils are exceedad by more than § dB.
Al mmgaﬂng mesasures shail ensurs that e pradicted sound levels are as closa
o or [ower than, the respective Imits as ls technologlcally, ecnmrnlmlly. and
administraﬂvaiy feasible.

}'Pradlcﬁnr_:

In mast giEes, a reasonahla estimate of the ambient saund Jevel can ba made using 2
road traffle naise prediction method such as that described In Reference 8, and the
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minimum seund [aveld in TebIe 106-3 of Relerence 6. Prediglion of el Iaife Ly, i
pretarred to Individuat meagurements in astghiishing the ambisnt. Prediction technigues
for the L_ from soasd aific @rd NG Ly Or Ly, oM tmnsit shall be compatible with one
another. Any Impact aszessment tollowing this protecol shall include a description: of
the pradiction method and the sssumptions and sound level data inherent I it

Prad|clion and meagsuremert msthods compatitie with MOEE guidelines and procediurss
are baing deveigpes by tho T2 at the date of thia protocel It sonsultotion with MTO and

MOEE.
2.0 ANCHLARY FACKITIES

Predictad noise Impacts fram anclllary faciities shall be assessed during the dasign of
the Line in.accordanca wilt the stationary source quidelines detailed in Relerence 8. The
pregictions used shall he compatiie with and al least &8 accurale ag CIA Standard

Z107 .55,

4.0 _BUSES IN MIXFD TRAFFIC
Whare buses ara part of ihe road tafic there are no additional criteria requirements

pevond those presented in the Ministry of Transportation of ntario Pratocal for dealing
wlth: ncina conesma dUEng the preparation, review end svaluaton of P_ruwndai Hignw'ays
Ervicanmentsl Assessments [Referenca 1], Buses shouid ba considersd as medium

trucks in the rafflc nolse prediction models.

50 CONSTRUCTIQN
i
Maisa impacts fom ﬁ-;a congkuetion of the Une are ta be examined: For the purposes

of Impact assessment and iientliying the need for miigaton, the Minlsty of the
Envirenment and Energy guldaiines for construction presested In Reference 7 are to be

raferred to,
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FART E, GROUND-BGRNE VIBRATION

The asgasgment c;ﬂground-bdme vibratlon [mpagt iy confingd 19 the viralien that is predused
by the operation of Ing Ling and excludes vioration dug to maintenance activilies,

In recognitlen of fhe fact that the acual vibration respanse of a bullding I aflectad by Its own
" strusturgt eharactbrietics, this document deals with the assessment of greund-bome vibration

ortly 9nha gulkick promied.. Strustural charasTeristioa of bufdings are deyond thesoope of Ihis
protocol and beyond the corrtrai of the TTC:

R 15 recognised Hial ground-0oime viratien gan produce air-boms roise Msids 4 structue and
thera 5 & dlirect Ghireletion Detwean the two, Tha TTG can only contro! groung-oome nolse by
ceniroling grourki-pome vibration.  Accardingly, ground-coms noise will e predicted and
aggessed In iermg of vibration measured at & point of assessment ysing the imit in Sewiion 20,

Vibration Asgesuriant.

1.0 DEFINITIONS, ¢

The follwig ceiiions are o B used only winin (e cartextof Part £ o 1S documen,
Peim of Agseesmsnt;

e ngars! track's Gentreling, where vioraton origimaling fiom the Line 15 regedved.

P
[ \.’Ibmﬂ?n Yeiocity: |

Vihralingn Yelocity ks the rect-medn-sgquars frmat vibration velosity assessed during a
vehigle paga-oy, The unk of meagurd [5 matres per ascond (my/s) or milmetrss per
secand {mm/s|. For the purpasss of this piotocol anly verlical ibeaion 1 asssssed.
The vertca] componert Of ransit vioraton (S ysualy rignar thar tha Rofzonal, Human

| tensiviy 1o frarizentel vioratlon &7 ine irquencies of lerest 18 significantly fsss than e
sensitiity 1o verical vitratien, \

1 ° i .
t
Vibration velochtiss &) peints of szgessment shall be predicted dusing deiign of the Line.
L If the predicied g vertical vibration valacly from the Une argseds .14 mani/osc,

mitigattan mathords Shall be applied during the detalled desige to mect this ariterion tn
the extant tachnologically, amnamicallyi a2nd administratively fobslble.

Any mpast TsCSENG! foloWing tris praiooot shall Inciude & descriplon of e
prediction methiod gnd the assumptians and daa fehsrenl n ik Prediclion and

coeperallon witt MI0 and MOEE.
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 12-06-2009 17:11:51
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r4fwo.te Time Period: Day/Night 16/8 hours
Description: Receptor R4 - Future No-Build

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

Car traffic volume : 8297/1464 veh/TimePeriod *
Medium truck volume : 619/109 veh/TimePeriod *
Heavy truck volume : 108/19 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) : 10617
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 6.86
Heavy Truck % of Total Volume : 1.20
Day (16 hrs) % of Total Volume : 85.00

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

Anglel Angle?2 : =20.00 deg 90.00 deg
APPENDIX F Wood depth : 0 (No woods.)

No of house rows : 0/ 0
Surface : 2 (Reflective ground surface)
Receiver source distance : 71.00 / 71.00 m

STAMSON OUTPUTS FOR SAMPLE CALCULATIONS Receiver height t 150/ 450 m |
Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

34711-1 RPT 24Sep09 TTC NoiseVibration Final.doc SENES Consultants Limited
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Page 2

Road data, segment # 2: EglintonE (day/night)

Car traffic volume : 7012/1237 veh/TimePeriod *
Medium truck volume : 645/114 veh/TimePeriod

Heavy truck volume : 346/61 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): 9415
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 8.06
Heavy Truck % of Total Volume : 4.32

Day (16 hrs)

o

of Total Volume : 85.00

Data for Segment # 2: EglintonE (day/night)

Anglel Angle2 : -20.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 80.00 / 80.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: EglintonW (day)

Source height = 1.05 m

ROAD (0.00 + 56.82 + 0.00) = 56.82 dBA

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

Segment Leq : 56.82 dBA

34711-1 - 22Sep09 - STAMSON Outputs for Sample Calcs.doc SENES Consultants Limited

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Page 3

Source height = 1.44 m

ROAD (0.00 + 58.02 + 0.00) = 58.02 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 58.02 dBA

Total Leq All Segments: 60.47 dBA

Source height = 1.05 m

ROAD (0.00 + 52.29 + 0.00) = 52.29 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 52.29 dBA

Results segment # 2: EglintonE (night)

Source height = 1.44 m

ROAD (0.00 + 53.50 + 0.00) = 53.50 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 53.50 dBA

Total Leq All Segments: 55.95 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 60.47
(NIGHT) : 55.95

34711-1 - 22Sep09 - STAMSON Outputs for Sample Calcs.doc SENES Consultants Limited



Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 12-06-2009 17:05:35 Page 2
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Road data, segment # 2: EglintonE (day/night)

Filename: r4funew.te Time Period: Day/Night 16/8 hours e
Description: Receptor R4 - Future Build (Road Only) Car traffic volume : 7196/1270 veh/TimePeriod *
Medium truck volume : 461/81 veh/TimePeriod
Road data, segment # 1: EglintonW (day/night) Heavy truck volume : 346/61 veh/TimePeriod *
————————————————————————————————————————————— Posted speed limit : 60 km/h
Car traffic volume : 8586/1515 veh/TimePeriod * Road gradient : 0%
Medium truck volume : 330/58 veh/TimePeriod * Road pavement : 1 (Typical asphalt or concrete)
Heavy truck volume : 108/19 veh/TimePeriod *
Posted speed limit : 60 km/h * Refers to calculated road volumes based on the following input:
Road gradient : 0 %
Road pavement : 1 (Typical asphalt or concrete) 24 hr Traffic Volume (AADT or SADT): 9415
Percentage of Annual Growth : 0.00
* Refers to calculated road volumes based on the following input: Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 5.76
24 hr Traffic Volume (AADT or SADT): 10617 Heavy Truck % of Total Volume : 4.32
Percentage of Annual Growth : 0.00 Day (16 hrs) % of Total Volume : 85.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.66 Data for Segment # 2: EglintonE (day/night)
Heavy Truck % of Total Volume : 1.20 e e e
Day (16 hrs) % of Total Volume : 85.00 Anglel Angle?2 : —-40.00 deg 90.00 deg
Wood depth : 0 (No woods.)
Data for Segment # 1: EglintonW (day/night) No of house rows : 0/ 0
——————————————————————————————————————————— Surface : 1 (Absorptive ground surface)
Anglel Angle2 : -50.00 deg 90.00 deg Receiver source distance : 77.00 / 77.00 m
Wood depth : 0 (No woods.) Receiver height : 1.50 / 4.50 m
No of house rows : 0/ 0 Topography : 1 (Flat/gentle slope; no barrier)
Surface : 1 (Absorptive ground surface) Reference angle : 0.00
Receiver source distance : 19.00 / 19.00 m
Receiver height : 1.50 / 4.50 m Results segment # 1: EglintonW (day)
Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Source height = 1.05 m

ROAD (0.00 + 61.09 + 0.00) = 61.09 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 61.09 dBA
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Source height = 1.44 m

ROAD (0.00 + 52.86 + 0.00) = 52.86 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

-40 90 0.66 67.11 0.00 -11.79 -2.46 0.00 0.00 0.00 52.86

Segment Leq : 52.86 dBA

Total Leqg All Segments: 61.70 dBA

Source height = 1.05 m

ROAD (0.00 + 56.73 + 0.00) = 56.73 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 56.73 dBA

Results segment # 2: EglintonE (night)

Source height = 1.44 m

ROAD (0.00 + 49.07 + 0.00) = 49.07 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

-40 90 0.57 62.58 0.00 -11.17 -2.35 0.00 0.00 0.00 49.07

Segment Leq : 49.07 dBA

Total Leq All Segments: 57.42 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 61.70
(NIGHT) : 57.42
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 30-03-2009 10:53:43
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r4130.te Time Period: Day/Night 16/8 hours
Description: Receptor R4 - LRT at 30 km/hr
RT/Custom data, segment # 1: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -80.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 42.00 / 42.00 m

Receiver height : 1.50 / 4.50 m

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

Source height = 0.50 m

RT/Custom (0.00 + 51.43 + 0.00) = 51.43 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leq : 51.43 dBA
Total Leq All Segments: 51.43 dBA

Results segment # 1: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 47.35 + 0.00) = 47.35 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leq : 47.35 dBA
Total Leq All Segments: 47.35 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 51.43
(NIGHT) : 47.35
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STAMSON 5.0 NORMAL REPORT Date: 30-03-2009 10:51:18
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r4140.te Time Period: Day/Night 16/8 hours
Description: Receptor R4 - LRT at 40 km/hr

RT/Custom data, segment # 1: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : -80.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 42.00 / 42.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: EglintonlLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 53.71 + 0.00) = 53.71 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq

-80 90 0.66 62.66 -7.42 -1.52 0.00 0.00 0.00 53.71

Segment Leq : 53.71 dBA
Total Leq All Segments: 53.71 dBA

Results segment # 1: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 49.64 + 0.00) = 49.64 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq

Segment Leqg : 49.64 dBA
Total Leq All Segments: 49.64 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 53.71
(NIGHT) : 49.64
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STAMSON 5.0 NORMAL REPORT Date: 30-03-2009 10:51:48
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r4150.te Time Period: Day/Night 16/8 hours
Description: Receptor R4 - LRT at 50 km/hr

RT/Custom data, segment # 1: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : -80.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 42.00 / 42.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: EglintonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 55.49 + 0.00) = 55.49 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq

-80 90 0.66 64.43 -7.42 -1.52 0.00 0.00 0.00 55.49

Segment Leq : 55.49 dBA
Total Leq All Segments: 55.49 dBA

Results segment # 1: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 51.41 + 0.00) = 51.41 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SublLeq

Segment Leq : 51.41 dBA
Total Leq All Segments: 51.41 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 55.49
(NIGHT): 51.41
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STAMSON 5.0 NORMAL REPORT Date: 12-06-2009 18:15:01
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r5fwo.te Time Period: Day/Night 16/8 hours
Description: Receptor R5 - Future No-Build

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

Car traffic volume : 25627/4522 wveh/TimePeriod *
Medium truck volume : 1337/236 veh/TimePeriod *
Heavy truck volume : 438/77 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): 32239
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 4.88
Heavy Truck % of Total Volume : 1.60

Day (16 hrs) of Total Volume : 85.00

oo

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

Anglel Angle?2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 93.00 / 96.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 2: KingstonSB (day/night)

Car traffic volume : 23470/4142 veh/TimePeriod *
Medium truck volume : 569/100 veh/TimePeriod

Heavy truck volume : 262/46 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): 28590
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 2.34
Heavy Truck % of Total Volume : 1.08

Day (16 hrs) of Total Volume . 85.00

o

Data for Segment # 2: KingstonSB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)

Receiver source distance : 78.00 / 81.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Page 3

Road data, segment # 3: EglintonEB (day/night)

Car traffic volume : 7012/1237 veh/TimePeriod *
Medium truck volume : 645/114 veh/TimePeriod

Heavy truck volume : 346/61 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): 9415
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 8.06
Heavy Truck % of Total Volume : 4.32

Day (16 hrs) of Total Volume : 85.00

o

Data for Segment # 3: EglintonEB (day/night)

Anglel Angle2 : -15.00 deg 10.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 172.00 / 172.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Page 4
Road data, segment # 4: EglintonWB (day/night)

Car traffic volume : 8297/1464 veh/TimePeriod *
Medium truck volume : 619/109 veh/TimePeriod *
Heavy truck volume : 108/19 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): 10617
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 6.86
Heavy Truck % of Total Volume : 1.20

o

Day (16 hrs) of Total Volume : 85.00

Data for Segment # 4: EglintonWB (day/night)

Anglel Angle2 : -15.00 deg 10.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 163.00 / 163.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonNB (day)

Source height = 1.12 m

ROAD (0.00 + 55.82 + 0.00) = 55.82 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

-90 90 0.66 70.43 0.00 -13.15 -1.46 0.00 0.00 0.00 55.82

Segment Leq : 55.82 dBA

Results segment # 2: KingstonSB (day)

ROAD (0.00 + 55.38 + 0.00) = 55.38 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

-90 90 0.66 68.72 0.00 -11.89 -1.46 0.00 0.00 0.00 55.38

Segment Leq : 55.38 dBA
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Results segment # 3: EglintonEB (day)

Source height = 1.44 m

ROAD (0.00 + 41.25 + 0.00) = 41.25 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

-15 10 0.66 67.43 0.00 -17.59 -8.60

Segment Leq : 41.25 dBA

Source height = 1.05 m

ROAD (0.00 + 39.91 + 0.00) = 39.91 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.AdjJ

-15 10 0.66 65.71 0.00 -17.20 -8.60

Segment Leq : 39.91 dBA
Total Leq All Segments: 58.75 dBA

Results segment # 1: KingstonNB (night)

Source height = 1.12 m

ROAD (0.00 + 51.83 + 0.00) = 51.83 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.AdJ

-90 90 0.58 65.90 0.00 -12.75 -1.32

Segment Leq : 51.83 dBA

Results segment # 2: KingstonSB (night)

Source height = 1.02 m

ROAD (0.00 + 51.26 + 0.00) = 51.26 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

-90 90 0.58 64.19 0.00 -11.60 -1.33

Segment Leq : 51.26 dBA
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Results segment # 3: EglintonEB (night)

Source height = 1.44 m

ROAD (0.00 + 37.66 + 0.00) = 37.66 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

-15 10 0.57 62.91 0.00 -16.65 -8.60 0.00

Segment Leq : 37.66 dBA

Results segment # 4: EglintonWB (night)

Source height = 1.05 m

ROAD (0.00 + 36.17 + 0.00) = 36.17 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

-15 10 0.58 61.18 0.00 -16.41 -8.60 0.00

Segment Leq : 36.17 dBA

Total Leq All Segments: 54.71 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 58.75
(NIGHT): 54.71
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STAMSON 5.0 NORMAL REPORT Date: 12-06-2009 18:03:21
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r5fu29.te Time Period: Day/Night 16/8 hours
Description: Receptor R5 - Future Build (Roads Only)

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

Car traffic volume : 25627/4522 wveh/TimePeriod

Medium truck volume : 1337/236 veh/TimePeriod

Heavy truck volume : 438/77 veh/TimePeriod

Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 94.00 / 97.00 m

Receiver height : 1.50 / 4.50 m

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

Road data, segment # 2: KingstonSB (day/night)

Car traffic volume : 23711/4184 wveh/TimePeriod *
Medium truck volume : 445/78 veh/TimePeriod *
Heavy truck volume : 146/26 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): 28590
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 1.83
Heavy Truck % of Total Volume : 0.60

Day (16 hrs) of Total Volume : 85.00

oe

Data for Segment # 2: KingstonSB (day/night)

Anglel Angle?2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 76.00 / 79.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 3: EglintonEB (day/night)

Car traffic volume : 7196/1270 veh/TimePeriod *
Medium truck volume : 461/81 veh/TimePeriod

Heavy truck volume : 346/61 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) : 9415
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 5.76
Heavy Truck % of Total Volume : 4.32

o

Day (16 hrs) of Total Volume . 85.00

Data for Segment # 3: EglintonEB (day/night)

Anglel Angle2 : -5.00 deg 15.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)

Receiver source distance : 164.00 / 164.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 4: EglintonWB (day/night)

Car traffic volume : 8586/1515 veh/TimePeriod *
Medium truck volume : 330/58 veh/TimePeriod

Heavy truck volume : 108/19 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): 10617

Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.66
Heavy Truck % of Total Volume : 1.20

Day (16 hrs)

o

of Total Volume : 85.00

Data for Segment # 4: EglintonWB (day/night)

Anglel Angle2 : -35.00 deg 50.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 36.00 / 36.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonNB (day)

Source height = 1.12 m

ROAD (0.00 + 55.74 + 0.00) = 55.74 dBA

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

-90 90 0.66 70.43 0.00 -13.23 -1.46 0.00 0.00 0.00 55.74

Segment Leq : 55.74 dBA

Source height = 0.88 m

ROAD (0.00 + 54.80 + 0.00) = 54.80 dBA

Anglel Angle?2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj] B.Adj Subleqg

-90 90 0.66 67.96 0.00 -11.70 -1.46 0.00 0.00 0.00 54.80

Segment Leq : 54.80 dBA
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Results segment # 3: EglintonEB (day)

Source height = 1.44 m

ROAD (0.00 + 40.30 + 0.00) = 40.30 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

-5 15 0.66 67.11 0.00 -17.24 -9.57 0.00 0.00 0.00 40.30

Segment Leq : 40.30 dBA

Results segment # 4: EglintonWB (day)

Source height = 1.05 m

ROAD (0.00 + 55.05 + 0.00) = 55.05 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 55.05 dBA
Total Leq All Segments: 60.03 dBA

Results segment # 1: KingstonNB (night)

Source height = 1.12 m

ROAD (0.00 + 51.76 + 0.00) = 51.76 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

-90 90 0.58 65.90 0.00 -12.82 -1.32 0.00 0.00 0.00 51.76

Segment Leq : 51.76 dBA

Results segment # 2: KingstonSB (night)

Source height = 0.88 m

ROAD (0.00 + 50.64 + 0.00) = 50.64 dBA

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

-90 90 0.59 63.44 0.00 -11.46 -1.33 0.00 0.00 0.00 50.64

Segment Leq : 50.64 dBA
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Results segment # 3: EglintonEB (night)

Source height = 1.44 m

ROAD (0.00 + 36.69 + 0.00) = 36.69 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

-5 15 0.57 62.58 0.00 -16.33 -9.56 0.00 0.00 0.00 36.69

Segment Leq : 36.69 dBA

Results segment # 4: EglintonWB (night)

Source height = 1.05 m

ROAD (0.00 + 50.85 + 0.00) = 50.85 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 50.85 dBA

Total Leq All Segments: 55.93 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 60.03
(NIGHT) : 55.93
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STAMSON 5.0 NORMAL REPORT Date: 15-09-2009 09:18:21
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt30.te Time Period: Day/Night 16/8 hours
Description: Receptor R5 - LRT at 30 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -90.00 deg 0.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 86.00 / 86.00 m

Receiver height : 1.50 / 4.50 m

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

RT/Custom data, segment # 2: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

Data for Segment # 2: EglintonLRT (day/night)

Anglel Angle?2 : -40.00 deg 45.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 66.00 / 66.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 43.31 + 0.00) = 43.31 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 0 0.66 60.37 -12.59 -4.47 0.00 0.00 0.00 43.31

Segment Leq : 43.31 dBA
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Source height = 0.50 m

RT/Custom (0.00 + 46.16 + 0.00) = 46.16 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ

-40 45 0.66 60.37 -10.68 -3.53 0.00 0.00

Segment Leq : 46.16 dBA
Total Leqg All Segments: 47.98 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 39.43 + 0.00) = 39.43 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ

-90 0 0.60 55.93 -12.13 -4.37 0.00 0.00

Segment Leq : 39.43 dBA

Results segment # 2: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 42.13 + 0.00) = 42.13 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ

-40 45 0.60 55.93 -10.30 -3.51 0.00 0.00

Segment Leq : 42.13 dBA

Total Leq All Segments: 44.00 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 47.98
(NIGHT) : 44.00
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STAMSON 5.0 NORMAL REPORT

Date: 15-09-2009 09:20:43

MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rtd40.te
Description:

Time Period: Day/Night 16/8 hours
Receptor R5 - LRT at 40 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:

Traffic volume : 400/72 veh/TimePeriod

Speed : 40 km/h

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

Anglel Angle2 : -90.00 deg 0.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 86.00 / 86.00 m

Receiver height : 1.50 / 4.50 m

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

RT/Custom data, segment # 2: EglintonLRT (day/night)

1 - ALRV:

Traffic volume : 400/72 veh/TimePeriod

Speed : 40 km/h

Data for Segment # 2: EglintonLRT (day/night)

Anglel Angle?2 : -40.00 deg 45.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 66.00 / 66.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 45.60 + 0.00) =
Anglel Angle2 Alpha Refleqg D.Ad]

-90 0 0.66 62.66 -12.59

Segment Leq : 45.60 dBA
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B.Ad]

B.Ad]

B.Ad]

STAMSON 5.0 NORMAL REPORT

Date: 15-09-2009 09:21:15

MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Page 2

Results segment # 2: EglintonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 48.44 + 0.00) = 48.44 dBA

Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ
-40 45 0.66 62.66 -10.68 -3.53 0.00 0.00

Segment Leq 48.44 dBA

Total Leqg All Segments: 50.26 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 41.72 + 0.00) = 41.72 dBA

Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ
-90 0 0.60 58.22 -12.13 -4.37 0.00 0.00

Segment Leq 41.72 dBA

Results segment # 2: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 44.42 + 0.00) = 44.42 dBA

Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ
-40 45 0.60 58.22 -10.30 -3.51 0.00 0.00

Segment Leq 44 .42 dBA

Total Leq All Segments: 46.29 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 50.26

(NIGHT): 46.29
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Filename: 1lrt50.te Time Period: Day/Night 16/8 hours
Description: Receptor R5 - LRT at 50 km/hr
RT/Custom data, segment # 1: KingstonLRT (day/night)

SublLeq 1 - ALRV:
Traffic volume 400/72 veh/TimePeriod

48.44 Speed 50 km/h
Data for Segment # 1: KingstonLRT (day/night)
Anglel Angle2 -90.00 deg 0.00 deg
Wood depth : 0 (No woods.)
No of house rows : 0/ 0
Surface : 1 (Absorptive ground surface)
Receiver source distance 86.00 / 86.00 m
Receiver height 1.50 / 4.50 m
Topography : 1 (Flat/gentle slope; no barrier)
Reference angle 0.00

SubLeq RT/Custom data, segment # 2: EglintonLRT (day/night)

41.72 1 - ALRV:
Traffic volume 400/72 veh/TimePeriod
Speed 50 km/h
Data for Segment # 2: EglintonLRT (day/night)
Anglel Angle?2 -40.00 deg 45.00 deg
Wood depth : 0 (No woods.)
No of house rows : 0/ 0
Surface : 1 (Absorptive ground surface)
Receiver source distance 66.00 / 66.00 m

SubLeq Receiver height 1.50 / 4.50 m
Topography : 1 (Flat/gentle slope; no barrier)

44 .42 Reference angle 0.00
Results segment # 1: KingstonLRT (day)
Source height = 0.50 m
RT/Custom (0.00 + 47.37 + 0.00) = 47.37 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 0 0.66 64.43 -12.59 -4.47 0.00 0.00 0.00 47.37

Segment Leq 47.37 dBA

SENES Consultants Limited
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Source height = 0.50 m

RT/Custom (0.00 + 50.22 + 0.00) = 50.22 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ

B.Ad]

SublLeq

-40 45 0.66 64.43 -10.68 -3.53 0.00 0.00

Segment Leq : 50.22 dBA
Total Leqg All Segments: 52.04 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 43.49 + 0.00) = 43.49 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ

B.Ad]

SublLeq

-90 0 0.60 59.99 -12.13 -4.37 0.00 0.00

Segment Leq : 43.49 dBA

Results segment # 2: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 46.19 + 0.00) = 46.19 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.AdJ

B.Ad]

SublLeq

-40 45 0.60 59.99 -10.30 -3.51 0.00 0.00

Segment Leq : 46.19 dBA

Total Leq All Segments: 48.06 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 52.04
(NIGHT) : 48.06
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STAMSON 5.0 COMPREHENSIVE REPORT Date:
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r9fwo.te
Description: Receptor R9 - Future No-Build

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

Car traffic volume : 9551/1685 wveh/TimePeriod *
Medium truck volume : 263/46 veh/TimePeriod *
Heavy truck volume : 71/13 veh/TimePeriod *
Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

15-06-2009 20:22:15

Time Period: Day/Night 16/8 hours

* Refers to calculated road volumes based on the following input:

24 hr Traffic Volume (AADT or SADT) : 11629
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 2.66
Heavy Truck % of Total Volume : 0.72
Day (16 hrs) % of Total Volume : 85.00

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

Anglel Angle?2 : -90.00 deg 90.00 deg
Wood depth : 0 (No woods.)
No of house rows : 0/ 0

Surface : 1

Receiver source distance : 29.00 / 32.00 m
Receiver height : 1.50 / 4.50 m
Topography : 1

Reference angle : 0.00
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(Flat/gentle slope; no barrier)
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Road data, segment # 2: MorningSideS (day/night)

Car traffic volume : 8544/1508 veh/TimePeriod *
Medium truck volume : 471/83 veh/TimePeriod

Heavy truck volume : 109/19 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): 10734

Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 5.16
Heavy Truck % of Total Volume : 1.20

o

Day (16 hrs) of Total Volume : 85.00

Data for Segment # 2: MorningSideS (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 21.00 / 24.00 m

Receiver height : 1.50 / 4.50 m

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

Segment # 1: MorningSideN (day)

Source height = 0.92 m

ROAD (0.00 + 58.28 + 0.00) = 58.28 dBA

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

Segment Leq : 58.28 dBA
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Segment # 2: MorningSideS (day)

Source height = 1.05 m

ROAD (0.00 + 61.47 + 0.00) = 61.47 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 61.47 dBA
Total Leq All Segments: 63.17 dBA

Segment # 1: MorningSideN (night)

Source height = 0.93 m

ROAD (0.00 + 53.43 + 0.00) = 53.43 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 53.43 dBA

Segment # 2: MorningSideS (night)

Source height = 1.04 m

ROAD (0.00 + 56.26 + 0.00) = 56.26 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 56.26 dBA

Total Leq All Segments: 58.08 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 63.17
(NIGHT) : 58.08
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STAMSON 5.0 NORMAL REPORT Date: 14-06-2009 18:30:54 Page 2
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Road data, segment # 2: MorningSideS (day/night)

Filename: r9fu.te Time Period: Day/Night 16/8 hours e
Description: Receptor R9 - Future Build (Roads Only) Car traffic volume : 8680/1532 veh/TimePeriod *
Medium truck volume : 334/59 veh/TimePeriod
Road data, segment # 1: MorningSideN (day/night) Heavy truck volume : 109/19 veh/TimePeriod *
———————————————————————————————————————————————— Posted speed limit : 60 km/h
Car traffic volume : 9719/1715 veh/TimePeriod * Road gradient : 0 %
Medium truck volume : 95/17 veh/TimePeriod * Road pavement : 1 (Typical asphalt or concrete)
Heavy truck volume : 71/13 veh/TimePeriod *
Posted speed limit : 60 km/h * Refers to calculated road volumes based on the following input:
Road gradient : 0 %
Road pavement : 1 (Typical asphalt or concrete) 24 hr Traffic Volume (AADT or SADT): 10734
Percentage of Annual Growth : 0.00
* Refers to calculated road volumes based on the following input: Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.66
24 hr Traffic Volume (AADT or SADT): 11629 Heavy Truck % of Total Volume : 1.20
Percentage of Annual Growth : 0.00 Day (16 hrs) % of Total Volume : 85.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 0.96 Data for Segment # 2: MorningSideS (day/night)
Heavy Truck % of Total Volume : 0.72 e
Day (16 hrs) % of Total Volume : 85.00 Anglel Angle?2 : =90.00 deg 90.00 deg
Wood depth : 0 (No woods.)
Data for Segment # 1: MorningSideN (day/night) No of house rows : 0/ 0
—————————————————————————————————————————————— Surface : 1 (Absorptive ground surface)
Anglel Angle2 : -90.00 deg 90.00 deg Receiver source distance : 17.00 / 20.00 m
Wood depth : 0 (No woods.) Receiver height : 1.50 / 4.50 m
No of house rows : 0/ 0 Topography : 1 (Flat/gentle slope; no barrier)
Surface : 1 (Absorptive ground surface) Reference angle : 0.00
Receiver source distance : 33.00 / 36.00 m
Receiver height : 1.50 / 4.50 m Results segment # 1: MorningSideN (day)
Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Source height = 0.92 m

ROAD (0.00 + 56.75 + 0.00) = 56.75 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 56.75 dBA
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Source height = 1.05 m

ROAD (0.00 + 62.61 + 0.00) = 62.61 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 62.61 dBA
Total Leqg All Segments: 63.61 dBA

Results segment # 1: MorningSideN (night)

Source height = 0.93 m

ROAD (0.00 + 52.05 + 0.00) = 52.05 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 52.05 dBA

Results segment # 2: MorningSideS (night)

Source height = 1.04 m

ROAD (0.00 + 57.13 + 0.00) = 57.13 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 57.13 dBA

Total Leq All Segments: 58.30 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 63.61
(NIGHT) : 58.30
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STAMSON 5.0 NORMAL REPORT Date: 03-04-2009 14:54:13
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r9130.te Time Period: Day/Night 16/8 hours
Description: Receptor R9 - LRT at 30 km/hr
RT/Custom data, segment # 1: LRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 25.00 / 28.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 55.23 + 0.00) = 55.23 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.66 60.37 -3.68 -1.46 0.00 0.00 0.00 55.23

Segment Leq : 55.23 dBA
Total Leq All Segments: 55.23 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 50.24 + 0.00) = 50.24 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.60 55.93 -4.34 -1.35 0.00 0.00 0.00 50.24

Segment Leq : 50.24 dBA
Total Leqg All Segments: 50.24 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 55.23
(NIGHT) : 50.24
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STAMSON 5.0 NORMAL REPORT Date: 03-04-2009 14:54:50
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r9140.te Time Period: Day/Night 16/8 hours
Description: Receptor R9 - LRT at 40 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 25.00 / 28.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 57.52 + 0.00) = 57.52 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq

-90 90 0.66 62.66 -3.68 -1.46 0.00 0.00 0.00 57.52

Segment Leq : 57.52 dBA
Total Leq All Segments: 57.52 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 52.53 + 0.00) = 52.53 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq

-90 90 0.60 58.22 -4.34 -1.35 0.00 0.00 0.00 52.53

Segment Leq : 52.53 dBA

Total Leq All Segments: 52.53 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 57.52
(NIGHT) : 52.53
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STAMSON 5.0 NORMAL REPORT Date: 03-04-2009 14:55:28
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r9150.te Time Period: Day/Night 16/8 hours
Description: Receptor R9 - LRT at 50 km/hr
RT/Custom data, segment # 1: LRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 25.00 / 28.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 59.29 + 0.00) = 59.29 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.66 64.43 -3.68 -1.46 0.00 0.00 0.00 59.29

Segment Leq : 59.29 dBA
Total Leq All Segments: 59.29 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 54.30 + 0.00) = 54.30 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.60 59.99 -4.34 -1.35 0.00 0.00 0.00 54.30

Segment Leq : 54.30 dBA
Total Leq All Segments: 54.30 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 59.29
(NIGHT) : 54.30
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STAMSON 5.0 COMPREHENSIVE REPORT Date: 15-06-2009 09:38:14 Page 2

MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Road data, segment # 2: MorningSideS (day/night)

Filename: rl2fwo.te Time Period: Day/Night 16/8 hours e
Description: Receptor R12 - Future No-Build Car traffic volume : 10511/1855 veh/TimePeriod *
Medium truck volume : 711/125 veh/TimePeriod
Heavy truck volume : 136/24 veh/TimePeriod *
Road data, segment # 1: MorningSideN (day/night) Posted speed limit : 60 km/h
———————————————————————————————————————————————— Road gradient : 0 %
Car traffic volume : 11579/2043 veh/TimePeriod * Road pavement : 1 (Typical asphalt or concrete)
Medium truck volume : 505/89 veh/TimePeriod
Heavy truck volume : 221/39 veh/TimePeriod * * Refers to calculated road volumes based on the following input:
Posted speed limit : 60 km/h
Road gradient : 0% 24 hr Traffic Volume (AADT or SADT): 13363
Road pavement : 1 (Typical asphalt or concrete) Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
* Refers to calculated road volumes based on the following input: Medium Truck % of Total Volume : 6.26
Heavy Truck % of Total Volume : 1.20
24 hr Traffic Volume (AADT or SADT): 14477 Day (16 hrs) % of Total Volume . 85.00
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00 Data for Segment # 2: MorningSideS (day/night)
Medium Truck % of Total Volume : 4.10  m e e e e ———
Heavy Truck % of Total Volume : 1.80 Anglel Angle?2 : =90.00 deg 90.00 deg
Day (16 hrs) % of Total Volume . 85.00 Wood depth : 0 (No woods.)
No of house rows : 0/ 0
Data for Segment # 1: MorningSideN (day/night) Surface : 2 (Reflective ground surface)
—————————————————————————————————————————————— Receiver source distance : 21.00 / 24.00 m
Anglel Angle2 : -90.00 deg 90.00 deg Receiver height : 1.50 / 4.50 m
Wood depth : 0 (No woods.) Topography : 1 (Flat/gentle slope; no barrier)
No of house rows : 0/ 0 Reference angle : 0.00
Surface : 2 (Reflective ground surface)
Receiver source distance : 15.00 / 18.00 m Segment # 1: MorningSideN (day)
Receiver height : 1.50 / 4.50 m o e e e e
Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00 Source height = 1.16 m
ROAD (0.00 + 66.95 + 0.00) = 66.95 dBA

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

Segment Leq : 66.95 dBA
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Segment # 2: MorningSideS (day)

Source height = 1.05 m

ROAD (0.00 + 65.11 + 0.00) = 65.11 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

Segment Leq : 65.11 dBA
Total Leqg All Segments: 69.14 dBA

Segment # 1: MorningSideN (night)

Source height = 1.16 m

ROAD (0.00 + 61.63 + 0.00) = 61.63 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj] W.Adj

Segment Leq : 61.63 dBA

Segment # 2: MorningSideS (night)

Source height = 1.05 m

ROAD (0.00 + 60.00 + 0.00) = 60.00 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

Segment Leq : 60.00 dBA

Total Leq All Segments: 63.90 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 69.14
(NIGHT): 63.90
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H.Adj B.Adj Subleq

H.Adj B.Adj Subleq

H.Adj B.Adj Subleq

SENES Consultants Limited

STAMSON 5.0 NORMAL REPORT Date: 15-06-2009 09:19:39

MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Filename: rl2fu.te

Description: Receptor R12 - Future Build

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

Car traffic volume : 11789/2080 veh/TimePeriod *
Medium truck volume : 295/52 veh/TimePeriod

Heavy truck volume : 221/39 veh/TimePeriod *
Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Time Period: Day/Night 16/8 hours

* Refers to calculated road volumes based on the following input:

24 hr Traffic Volume (AADT or SADT): 14477
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 2.40
Heavy Truck % of Total Volume : 1.80

Day (16 hrs) of Total Volume . 85.00

o

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 15.00 / 16.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope;

Reference angle : 0.00
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Road data, segment # 2: MorningSideS (day/night)

Car traffic volume : 10807/1907 veh/TimePeriod *
Medium truck volume : 416/73 veh/TimePeriod

Heavy truck volume : 136/24 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): 13363

Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.66
Heavy Truck % of Total Volume : 1.20

Day (16 hrs) of Total Volume . 85.00

o

Data for Segment # 2: MorningSideS (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 33.00 / 36.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: MorningSideN (day)

Source height = 1.16 m

ROAD (0.00 + 66.54 + 0.00) = 66.54 dBA

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

Segment Leq : 66.54 dBA
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Results segment # 2: MorningSideS (day)

Source height = 1.05 m

ROAD (0.00 + 62.50 + 0.00) = 62.50 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 62.50 dBA
Total Leq All Segments: 67.98 dBA

Results segment # 1: MorningSideN (night)

Source height = 1.16 m

ROAD (0.00 + 61.73 + 0.00) = 61.73 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 61.73 dBA

Results segment # 2: MorningSideS (night)

Source height = 1.05 m

ROAD (0.00 + 57.59 + 0.00) = 57.59 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 57.59 dBA

Total Leq All Segments: 63.15 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 67.98
(NIGHT) : 63.15

34711-1 - 22Sep09 - STAMSON Outputs for Sample Calcs.doc SENES Consultants Limited



Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 03-04-2009 09:46:12
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r12130.te Time Period: Day/Night 16/8 hours
Description: Receptor R12 - LRT at 30 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 23.00 / 26.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 58.52 + 0.00) = 58.52 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 60.37 -1.86 0.00 0.00 0.00 0.00 58.52

Segment Leq : 58.52 dBA
Total Leqg All Segments: 58.52 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 53.55 + 0.00) = 53.55 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 55.93 -2.39 0.00 0.00 0.00 0.00 53.55

Segment Leq : 53.55 dBA

Total Leqg All Segments: 53.55 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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58.52
53.55

SENES Consultants Limited
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 03-04-2009 09:46:55
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r12140.te Time Period: Day/Night 16/8 hours
Description: Receptor R12 - LRT at 40 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 23.00 / 26.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 60.80 + 0.00) = 60.80 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 62.66 -1.86 0.00 0.00 0.00 0.00 60.80

Segment Leq : 60.80 dBA
Total Leqg All Segments: 60.80 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 55.83 + 0.00) = 55.83 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 58.22 -2.39 0.00 0.00 0.00 0.00 55.83

Segment Leq : 55.83 dBA

Total Leqg All Segments: 55.83 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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60.80
55.83

SENES Consultants Limited



Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 03-04-2009 09:47:27
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r12150.te Time Period: Day/Night 16/8 hours
Description: Receptor R12 - LRT at 50 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 23.00 / 26.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 62.58 + 0.00) = 62.58 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 64.43 -1.86 0.00 0.00 0.00 0.00 62.58

Segment Leq : 62.58 dBA
Total Leqg All Segments: 62.58 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 57.61 + 0.00) = 57.61 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 59.99 -2.39 0.00 0.00 0.00 0.00 57.61

Segment Leq : 57.61 dBA

Total Leqg All Segments: 57.61 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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62.58
57.61
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STAMSON 5.0 NORMAL REPORT Date: 25-06-2009 12:20:13 Page 2
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Road data, segment # 2: EllesmereEB (day/night)

Filename: nerl3fwo.te Time Period: Day/Night 16/8 hours e
Description: Receptor R13 - Future No-Build Car traffic volume : 5116/903 veh/TimePeriod *
Medium truck volume : 537/95 veh/TimePeriod
Road data, segment # 1: EllesmereWB (day/night) Heavy truck volume : 300/53 veh/TimePeriod *
——————————————————————————————————————————————— Posted speed limit : 60 km/h
Car traffic volume : 7280/1285 veh/TimePeriod * Road gradient : 0%
Medium truck volume : 533/94 veh/TimePeriod * Road pavement : 1 (Typical asphalt or concrete)
Heavy truck volume : 79/14 veh/TimePeriod *
Posted speed limit : 60 km/h * Refers to calculated road volumes based on the following input:
Road gradient : 0 %
Road pavement : 1 (Typical asphalt or concrete) 24 hr Traffic Volume (AADT or SADT): 7003
Percentage of Annual Growth : 0.00
* Refers to calculated road volumes based on the following input: Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 9.02
24 hr Traffic Volume (AADT or SADT): 9284 Heavy Truck % of Total Volume : 5.04
Percentage of Annual Growth : 0.00 Day (16 hrs) % of Total Volume : 85.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 6.75 Data for Segment # 2: EllesmereEB (day/night)
Heavy Truck % of Total Volume : 1.00 e e
Day (16 hrs) % of Total Volume : 85.00 Anglel Angle?2 : =90.00 deg 90.00 deg
Wood depth : 0 (No woods.)
Data for Segment # 1: EllesmereWB (day/night) No of house rows : 0/ 0
————————————————————————————————————————————— Surface : 2 (Reflective ground surface)
Anglel Angle2 : -90.00 deg 90.00 deg Receiver source distance : 41.00 / 44.00 m
Wood depth : 0 (No woods.) Receiver height : 1.50 / 4.50 m
No of house rows : 0/ 0 Topography : 4 (Elevated; with barrier)
Surface : 2 (Reflective ground surface) Barrier anglel : -90.00 deg Angle2 : 90.00 deg
Receiver source distance : 48.00 / 51.00 m Barrier height : 4.00 m
Receiver height : 1.50 / 4.50 m Elevation : 4.00 m
Topography : 4 (Elevated; with barrier) Barrier receiver distance : 37.30 / 40.30 m
Barrier anglel : -90.00 deg Angle2 : 90.00 deg Source elevation : 0.00 m
Barrier height : 4.00 m Receiver elevation 4.00 m
Elevation : 4.00 m Barrier elevation 0.00 m
Barrier receiver distance : 36.90 / 39.90 m Reference angle 0.00
Source elevation 0.00 m
Receiver elevation 4.00 m Results segment # 1: EllesmereWB (day)
Barrier elevation 0.00 m e e e e e e
Reference angle 0.00 Source height = 1.00 m

Source ! Receiver ! Barrier ! Elevation of
Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)
———————————— e Tt T

1.00 ! 1.50 ! 2.04 ! 2.04
ROAD (0.00 + 50.78 + 0.00) = 50.78 dBA

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

-90 90 0.00 64.93 0.00 -5.05 0.00 0.00 0.00 -9.10 50.78

Segment Leq : 50.78 dBA
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Source height = 1.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— e i it L P
1.50 ! 1.50 ! 1.86 ! 1.86

ROAD (0.00 + 50.30 + 0.00) = 50.30 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

-90 90 0.00 66.61 0.00 -4.37 0.00 0.00 0.00 -11.95 50.30

Segment Leq : 50.30 dBA
Total Leqg All Segments: 53.56 dBA

Results segment # 1: EllesmereWB (night)

Source height = 1.00 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— e ettt it e
1.00 ! 4.50 ! 2.63 ! 2.63

ROAD (0.00 + 47.62 + 0.00) = 47.62 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 47.62 dBA
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Results segment # 2: EllesmereEB (night)

Source height = 1.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— T et T
1.50 ! 4.50 ! 2.09 ! 2.09

ROAD (0.00 + 46.27 + 0.00) = 46.27 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

-90 90 0.00 62.10 0.00 -4.67 0.00 0.00 0.00 -11.16 46.27

Segment Leq : 46.27 dBA

Total Leqg All Segments: 50.01 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 53.56
(NIGHT): 50.01
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STAMSON 5.0 NORMAL REPORT Date: 17-06-2009 10:37:38 Page 2
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Road data, segment # 2: EllesmereEB (day/night)

Filename: NewR13fu.te Time Period: Day/Night 16/8 hours e
Description: Receptor R13 - Future Build (Roads Only) Car traffic volume : 5253/927 veh/TimePeriod *
Medium truck volume : 400/71 veh/TimePeriod
Road data, segment # 1: EllesmereWB (day/night) Heavy truck volume : 300/53 veh/TimePeriod *
——————————————————————————————————————————————— Posted speed limit : 60 km/h
Car traffic volume : 7572/1336 veh/TimePeriod * Road gradient : 0%
Medium truck volume : 241/42 veh/TimePeriod * Road pavement : 1 (Typical asphalt or concrete)
Heavy truck volume : 79/14 veh/TimePeriod *
Posted speed limit : 60 km/h * Refers to calculated road volumes based on the following input:
Road gradient : 0 %
Road pavement : 1 (Typical asphalt or concrete) 24 hr Traffic Volume (AADT or SADT): 7003
Percentage of Annual Growth : 0.00
* Refers to calculated road volumes based on the following input: Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 6.72
24 hr Traffic Volume (AADT or SADT): 9284 Heavy Truck % of Total Volume : 5.04
Percentage of Annual Growth : 0.00 Day (16 hrs) % of Total Volume : 85.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.05 Data for Segment # 2: EllesmereEB (day/night)
Heavy Truck % of Total Volume : 1.00 e e e
Day (16 hrs) % of Total Volume : 85.00 Anglel Angle?2 : =90.00 deg 90.00 deg
Wood depth : 0 (No woods.)
Data for Segment # 1: EllesmereWB (day/night) No of house rows : 0/ 0
————————————————————————————————————————————— Surface : 2 (Reflective ground surface)
Anglel Angle?2 : -90.00 deg 90.00 deg Receiver source distance : 41.00 / 44.00 m
Wood depth : 0 (No woods.) Receiver height : 1.50 / 4.50 m
No of house rows : 0/ 0 Topography : 4 (Elevated; with barrier)
Surface : 2 (Reflective ground surface) Barrier anglel : -90.00 deg Angle2 : 90.00 deg
Receiver source distance : 48.00 / 51.00 m Barrier height : 4.00 m
Receiver height : 1.50 / 4.50 m Elevation : 4.00 m
Topography : 4 (Elevated; with barrier) Barrier receiver distance : 30.10 / 33.10 m
Barrier anglel : -90.00 deg Angle2 : 90.00 deg Source elevation : 0.00 m
Barrier height : 4.00 m Receiver elevation 4.00 m
Elevation : 4.00 m Barrier elevation 0.00 m
Barrier receiver distance : 29.70 / 32.70 m Reference angle 0.00
Source elevation 0.00 m
Receiver elevation 4.00 m Results segment # 1: EllesmereWB (day)
Barrier elevation 0.00 m e e e e e
Reference angle 0.00 Source height = 1.00 m

Source ! Receiver ! Barrier ! Elevation of
Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)
———————————— e Tt T

1.00 ! 1.50 ! 2.72 ! 2.72
ROAD (0.00 + 52.03 + 0.00) = 52.03 dBA

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

-90 90 0.00 63.96 0.00 -5.05 0.00 0.00 0.00 -6.88 52.03

Segment Leq : 52.03 dBA
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Source height = 1.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— e i it L P
1.50 ! 1.50 ! 2.56 ! 2.56

ROAD (0.00 + 54.10 + 0.00) = 54.10 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

-90 90 0.00 66.33 0.00 -4.37 0.00 0.00 0.00 -7.86 54.10

Segment Leq : 54.10 dBA
Total Leqg All Segments: 56.20 dBA

Results segment # 1: EllesmereWB (night)

Source height = 1.00 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— e ettt it e
1.00 ! 4.50 ! 3.69 ! 3.69

ROAD (0.00 + 48.99 + 0.00) = 48.99 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

-90 90 0.00 59.43 0.00 -5.31 0.00 0.00 0.00 -5.13 48.99

Segment Leq : 48.99 dBA
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Results segment # 2: EllesmereEB (night)

Source height = 1.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— T et T
1.50 ! 4.50 ! 3.23 ! 3.23

ROAD (0.00 + 51.13 + 0.00) = 51.13 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

-90 90 0.00 61.81 0.00 -4.67 0.00 0.00 0.00 -6.01 51.13

Segment Leq : 51.13 dBA

Total Leqg All Segments: 53.20 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 56.20
(NIGHT) : 53.20
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STAMSON 5.0 NORMAL REPORT Date: 25-06-2009 15:05:28
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r13130.te Time Period: Day/Night 16/8 hours
Description: Receptor R13 - LRT at 30 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 25.00 / 28.00 m

Receiver height : 1.50 / 4.50 m

Topography : 4 (Elevated; with barrier)
Barrier anglel : -90.00 deg Angle2 : 90.00 deg
Barrier height : 4.00 m

Elevation : 4.00 m

Barrier receiver distance : 21.40 / 24.40 m

Source elevation : 0.00 m

Receiver elevation : 4.00 m

Barrier elevation 0.00 m

Reference angle 0.00

Results segment # 1: LRT (day)

Source height = 0.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— e
0.50 ! 1.50 ! 1.22 ! 1.22

RT/Custom (0.00 + 44.64 + 0.00) = 44.64 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj] H.Adj B.Adj Subleqg

-90 90 0.00 60.37 =-2.22 0.00 0.00 0.00 -13.52 44.64

Segment Leq : 44.64 dBA

Total Leq All Segments: 44.64 dBA
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Results segment # 1: LRT (night)

Source height = 0.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— T et T
0.50 ! 4.50 ! 1.53 ! 1.53

RT/Custom (0.00 + 40.74 + 0.00) = 40.74 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SublLeg

-90 90 0.00 55.93 -2.71 0.00 0.00 0.00 -12.48 40.74

Segment Leq : 40.74 dBA

Total Leqg All Segments: 40.74 dBA

TOTAL Leg FROM ALL SOURCES (DAY): 44.64
(NIGHT) : 40.74
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STAMSON 5.0 NORMAL REPORT Date: 25-06-2009 15:10:07
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r13140.te Time Period: Day/Night 16/8 hours
Description: Receptor R13 - LRT at 40 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 25.00 / 28.00 m

Receiver height : 1.50 / 4.50 m

Topography : 4 (Elevated; with barrier)
Barrier anglel : -90.00 deg Angle2 : 90.00 deg
Barrier height : 4.00 m

Elevation : 4.00 m

Barrier receiver distance : 21.40 / 24.40 m

Source elevation : 0.00 m

Receiver elevation : 4.00 m

Barrier elevation 0.00 m

Reference angle 0.00

Results segment # 1: LRT (day)

Source height = 0.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— B bt et Sttt e b
0.50 ! 1.50 ! 1.22 ! 1.22

RT/Custom (0.00 + 46.92 + 0.00) = 46.92 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj] H.Adj B.Adj Subleg

-90 90 0.00 62.66 =-2.22 0.00 0.00 0.00 -13.52 46.92

Segment Leq : 46.92 dBA

Total Leq All Segments: 46.92 dBA
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Results segment # 1: LRT (night)

Source height = 0.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— T et T
0.50 ! 4.50 ! 1.53 ! 1.53

RT/Custom (0.00 + 43.03 + 0.00) = 43.03 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SublLeg

-90 90 0.00 58.22 -2.71 0.00 0.00 0.00 -12.48 43.03

Segment Leq : 43.03 dBA

Total Leqg All Segments: 43.03 dBA

TOTAL Leg FROM ALL SOURCES (DAY): 46.92
(NIGHT) : 43.03
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 25-06-2009 15:13:08
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: r13150.te Time Period: Day/Night 16/8 hours
Description: Receptor R13 - LRT at 50 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 25.00 / 28.00 m

Receiver height : 1.50 / 4.50 m

Topography : 4 (Elevated; with barrier)
Barrier anglel : -90.00 deg Angle2 : 90.00 deg
Barrier height : 4.00 m

Elevation : 4.00 m

Barrier receiver distance : 21.40 / 24.40 m

Source elevation : 0.00 m

Receiver elevation : 4.00 m

Barrier elevation 0.00 m

Reference angle 0.00

Results segment # 1: LRT (day)

Source height = 0.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— e
0.50 ! 1.50 ! 1.22 ! 1.22

RT/Custom (0.00 + 48.70 + 0.00) = 48.70 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj] H.Adj B.Adj Subleqg

-90 90 0.00 64.43 -2.22 0.00 0.00 0.00 -13.52 48.70

Segment Leq : 48.70 dBA

Total Leq All Segments: 48.70 dBA
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Results segment # 1: LRT (night)

Source height = 0.50 m

Barrier height for grazing incidence

Source ! Receiver ! Barrier ! Elevation of

Height (m) ! Height (m) ! Height (m) ! Barrier Top (m)

———————————— T et T
0.50 ! 4.50 ! 1.53 ! 1.53

RT/Custom (0.00 + 44.80 + 0.00) = 44.80 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj SublLeg

-90 90 0.00 59.99 -2.71 0.00 0.00 0.00 -12.48 44.80

Segment Leq : 44.80 dBA

Total Leqg All Segments: 44.80 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 48.70
(NIGHT) : 44.80
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STAMSON 5.0 NORMAL REPORT Date: 10-09-2009 14:50:29
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: ARIFWO.te Time Period: Day/Night 16/8 hours

Description: Receptor ARl - Future No-Build

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

Car traffic volume : 14685/2591 veh/TimePeriod *
Medium truck volume : 1126/199 veh/TimePeriod

Heavy truck volume : 160/28 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): 18789
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 7.05
Heavy Truck % of Total Volume : 1.00

o

Day (16 hrs) of Total Volume . 85.00

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 26.50 / 29.50 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 2: EglintonEB (day/night)

Car traffic volume : 11730/2070 veh/TimePeriod *
Medium truck volume : 1287/227 veh/TimePeriod

Heavy truck volume : 588/104 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): 16005
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 9.46
Heavy Truck % of Total Volume : 4.32

Day (16 hrs) of Total Volume . 85.00

o

Data for Segment # 2: EglintonEB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 15.50 / 18.50 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: EglintonWB (day)

Source height = 1.00 m

ROAD (0.00 + 65.59 + 0.00) = 65.59 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 65.59 dBA
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Page 3 STAMSON 5.0 NORMAL REPORT Date: 10-09-2009 15:04:39
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Results segment # 2: EglintonEB (day)

————————————————————————————————————— Filename: arlfb.te Time Period: Day/Night 16/8 hours
Description: Receptor ARl - Future Build (Roads Only)

Source height = 1.44 m

ROAD (0.00 + 69.78 + 0.00) = 69.78 dBA Road data, segment # 1: EglintonWB (day/night)

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleg S e e e e

———————————————————————————————————————————————————————————————————————————— Car traffic volume : 15324/2704 veh/TimePeriod *

-90 90 0.00 69.92 0.00 -0.14 0.00 0.00 0.00 0.00 69.78 Medium truck volume : 487/86 veh/TimePeriod

———————————————————————————————————————————————————————————————————————————— Heavy truck volume : 160/28 veh/TimePeriod *
Posted speed limit : 60 km/h

Segment Leq : 69.78 dBA Road gradient : 0 %
Road pavement : 1 (Typical asphalt or concrete)

Total Leqg All Segments: 71.18 dBA
* Refers to calculated road volumes based on the following input:
Results segment # 1: EglintonWB (night)

——————————————————————————————————————— 24 hr Traffic Volume (AADT or SADT): 18789
Percentage of Annual Growth : 0.00
Source height = 1.00 m Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.05
ROAD (0.00 + 60.60 + 0.00) = 60.60 dBA Heavy Truck % of Total Volume : 1.00
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq Day (16 hrs) % of Total Volume : 85.00
-90 90 0.00 63.53 0.00 -2.94 0.00 0.00 0.00 0.00 60.60 Data for Segment # 1: EglintonWB (day/night)
Anglel Angle2 : -90.00 deg 90.00 deg
Segment Leq : 60.60 dBA Wood depth : 0 (No woods.)
No of house rows : 0/ 0
Results segment # 2: EglintonEB (night) Surface : 2 (Reflective ground surface)
——————————————————————————————————————— Receiver source distance : 28.00 / 31.00 m
Receiver height : 1.50 / 4.50 m
Source height = 1.44 m Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

ROAD (0.00 + 64.49 + 0.00) = 64.49 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 64.49 dBA

Total Leq All Segments: 65.98 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 71.18
(NIGHT) : 65.98
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Road data, segment # 2: EglintonEB (day/night)

Car traffic volume : 12233/2159 veh/TimePeriod *
Medium truck volume : 784/138 veh/TimePeriod

Heavy truck volume : 588/104 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): 16005

Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 5.76
Heavy Truck % of Total Volume : 4.32

Day (16 hrs)

o

of Total Volume : 85.00

Data for Segment # 2: EglintonEB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 15.00 / 16.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: EglintonWB (day)

Source height = 1.00 m

ROAD (0.00 + 64.31 + 0.00) = 64.31 dBA

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

Segment Leq : 64.31 dBA
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Results segment # 2: EglintonEB (day)

Source height = 1.44 m

ROAD (0.00 + 67.96 + 0.00) = 67.96 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 67.96 dBA
Total Leq All Segments: 69.52 dBA

Results segment # 1: EglintonWB (night)

Source height = 1.00 m

ROAD (0.00 + 59.34 + 0.00) = 59.34 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 59.34 dBA

Results segment # 2: EglintonEB (night)

Source height = 1.44 m

ROAD (0.00 + 63.15 + 0.00) = 63.15 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 63.15 dBA

Total Leq All Segments: 64.66 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 69.52
(NIGHT) : 64.66
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 10-09-2009 15:09:18
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt30.te Time Period: Day/Night 16/8 hours
Description: Receptor AR1 - LRT at 30 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 20.00 / 23.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 59.12 + 0.00) = 59.12 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 60.37 -1.25 0.00 0.00 0.00 0.00 59.12

Segment Leq : 59.12 dBA
Total Leqg All Segments: 59.12 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 54.08 + 0.00) = 54.08 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 55.93 -1.86 0.00 0.00 0.00 0.00 54.08

Segment Leq : 54.08 dBA

Total Leqg All Segments: 54.08 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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STAMSON 5.0 NORMAL REPORT Date: 10-09-2009 15:09:50
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1lrt40.te Time Period: Day/Night 16/8 hours
Description: Receptor AR2 - LRT at 40 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 20.00 / 23.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 61.41 + 0.00) = 61.41 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 62.66 -1.25 0.00 0.00 0.00 0.00 61.41

Segment Leq : 61.41 dBA
Total Leqg All Segments: 61.41 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 56.36 + 0.00) = 56.36 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 58.22 -1.86 0.00 0.00 0.00 0.00 56.36

Segment Leq : 56.36 dBA

Total Leqg All Segments: 56.36 dBA
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 10-09-2009 15:10:21
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt50.te Time Period: Day/Night 16/8 hours
Description: Receptor ARl - LRT at 50 km/hr

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

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 20.00 / 23.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: LRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 63.18 + 0.00) = 63.18 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 64.43 -1.25 0.00 0.00 0.00 0.00 63.18

Segment Leq : 63.18 dBA
Total Leqg All Segments: 63.18 dBA

Results segment # 1: LRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 58.14 + 0.00) = 58.14 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 59.99 -1.86 0.00 0.00 0.00 0.00 58.14

Segment Leq : 58.14 dBA

Total Leqg All Segments: 58.14 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 08:33:00
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: ar2fwo.te Time Period: Day/Night 16/8 hours

Description: Receptor AR2 - Future No-Build

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

Car traffic volume : 25627/4522 veh/TimePeriod *
Medium truck volume : 1337/236 veh/TimePeriod

Heavy truck volume : 438/77 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): 32239
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 4.88
Heavy Truck % of Total Volume : 1.60

o

Day (16 hrs) of Total Volume . 85.00

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 27.00 / 30.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 2: KingstonSB (day/night)

Car traffic volume : 23470/4142 veh/TimePeriod *
Medium truck volume : 569/100 veh/TimePeriod

Heavy truck volume : 262/46 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): 28590
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 2.34
Heavy Truck % of Total Volume : 1.08

o

Day (16 hrs) of Total Volume . 85.00

Data for Segment # 2: KingstonSB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)

Receiver source distance : 43.00 / 46.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 3: EglintonEB (day/night)

Car traffic volume : 7012/1237 veh/TimePeriod *
Medium truck volume : 645/114 veh/TimePeriod

Heavy truck volume : 346/61 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): 9415
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 8.06
Heavy Truck % of Total Volume : 4.32

o

Day (16 hrs) of Total Volume : 85.00

Data for Segment # 3: EglintonEB (day/night)

Anglel Angle2 : 33.00 deg 60.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 141.00 / 141.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 4: EglintonWB (day/night)

Car traffic volume : 8297/1464 veh/TimePeriod *
Medium truck volume : 619/109 veh/TimePeriod

Heavy truck volume : 108/19 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): 10617
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 6.86
Heavy Truck % of Total Volume : 1.20

o

Day (16 hrs) of Total Volume . 85.00

Data for Segment # 4: EglintonWB (day/night)

Anglel Angle2 : 33.00 deg 60.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 129.00 / 129.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonNB (day)

Source height = 1.12 m

ROAD (0.00 + 67.88 + 0.00) = 67.88 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 67.88 dBA

Results segment # 2: KingstonSB (day)

Source height = 1.02 m

ROAD (0.00 + 64.15 + 0.00) = 64.15 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 64.15 dBA
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Results segment # 3: EglintonEB (day)

Source height = 1.44 m

ROAD (0.00 + 49.46 + 0.00) = 49.46 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

Segment Leq : 49.46 dBA

Results segment # 4: EglintonWB (day)

Source height = 1.05 m

ROAD (0.00 + 48.12 + 0.00) = 48.12 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

Segment Leq : 48.12 dBA
Total Leq All Segments: 69.49 dBA

Results segment # 1: KingstonNB (night)

Source height = 1.12 m

ROAD (0.00 + 62.89 + 0.00) = 62.89 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

Segment Leq : 62.89 dBA

Results segment # 2: KingstonSB (night)

Source height = 1.02 m

ROAD (0.00 + 59.32 + 0.00) = 59.32 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.AdJ

Segment Leq : 59.32 dBA
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Results segment # 3: EglintonEB (night)

Source height = 1.44 m

ROAD (0.00 + 44.94 + 0.00) = 44.94 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

Segment Leq : 44.94 dBA

Results segment # 4: EglintonWB (night)

Source height = 1.05 m

ROAD (0.00 + 43.59 + 0.00) = 43.59 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

Segment Leq : 43.59 dBA

Total Leq All Segments: 64.56 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 69.49
(NIGHT) : 64.56
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 09:11:11
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: ar2fb.te Time Period: Day/Night 16/8 hours
Description: Receptor AR2 - Future Build (Roads Only)

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

Car traffic volume : 25562/4511 veh/TimePeriod *
Medium truck volume : 1052/186 veh/TimePeriod

Heavy truck volume : 789/139 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): 32239
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.84
Heavy Truck % of Total Volume : 2.88

o

Day (16 hrs) of Total Volume . 85.00

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 29.00 / 32.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 2: KingstonSB (day/night)

Car traffic volume : 23711/4184 ~veh/TimePeriod *
Medium truck volume : 445/78 veh/TimePeriod

Heavy truck volume : 146/26 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): 28590
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 1.83
Heavy Truck % of Total Volume : 0.60

o

Day (16 hrs) of Total Volume . 85.00

Data for Segment # 2: KingstonSB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)

Receiver source distance : 45.00 / 48.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 3: EglintonEB (day/night)

Car traffic volume : 7196/1270 veh/TimePeriod *
Medium truck volume : 461/81 veh/TimePeriod

Heavy truck volume : 346/61 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): 9415
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 5.76
Heavy Truck % of Total Volume : 4.32

Day (16 hrs) of Total Volume . 85.00

o

Data for Segment # 3: EglintonEB (day/night)

Anglel Angle2 : 20.00 deg 45.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 156.00 / 156.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 4: EglintonWB (day/night)

Car traffic volume : 8586/1515 veh/TimePeriod *
Medium truck volume : 330/58 veh/TimePeriod

Heavy truck volume : 108/19 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): 10617
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.66
Heavy Truck % of Total Volume : 1.20

o

Day (16 hrs) of Total Volume . 85.00

Data for Segment # 4: EglintonWB (day/night)

Anglel Angle2 : -90.00 deg 25.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 68.00 / 68.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonNB (day)

Source height = 1.30 m

ROAD (0.00 + 68.37 + 0.00) = 68.37 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 68.37 dBA

Source height = 0.88 m

ROAD (0.00 + 63.18 + 0.00) = 63.18 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

Segment Leq : 63.18 dBA
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Results segment # 3: EglintonEB (day)

Source height = 1.44 m

ROAD (0.00 + 48.37 + 0.00) = 48.37 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

20 45 0.00 67.11 0.00 -10.17 -8.57

Segment Leq : 48.37 dBA

Results segment # 4: EglintonWB (day)

Source height = 1.05 m

ROAD (0.00 + 50.96 + 0.00) = 50.96 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

-90 25 0.66 64.92 0.00 -10.90 -3.07

Segment Leq : 50.96 dBA
Total Leq All Segments: 69.61 dBA

Results segment # 1: KingstonNB (night)

Source height = 1.30 m

ROAD (0.00 + 63.42 + 0.00) = 63.42 dBA
Anglel Angle2 Alpha Refleg P.Adj D.Adj F.Adj

Segment Leq : 63.42 dBA

Results segment # 2: KingstonSB (night)

Source height = 0.88 m

ROAD (0.00 + 58.38 + 0.00) = 58.38 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.AdJ

Segment Leq : 58.38 dBA
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Results segment # 3: EglintonEB (night)

Source height = 1.44 m

ROAD (0.00 + 43.84 + 0.00) = 43.84 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

20 45 0.00 62.58 0.00 -10.17 -8.57 0.00

Segment Leq : 43.84 dBA

Results segment # 4: EglintonWB (night)

Source height = 1.05 m

ROAD (0.00 + 47.03 + 0.00) = 47.03 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj

-90 25 0.58 60.39 0.00 -10.40 -2.97 0.00

Segment Leq : 47.03 dBA

Total Leq All Segments: 64.71 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 69.61
(NIGHT) : 64.71
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 09:15:56
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt30.te Time Period: Day/Night 16/8 hours
Description: Receptor AR2 - LRT at 30 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : 0.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 40.00 / 40.00 m

Receiver height : 1.50 / 4.50 m

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

RT/Custom data, segment # 2: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

Data for Segment # 2: EglintonLRT (day/night)

Anglel Angle?2 : -90.00 deg -40.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 34.00 / 34.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 53.10 + 0.00) = 53.10 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leq : 53.10 dBA
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Source height = 0.50 m

RT/Custom (0.00 + 51.25 + 0.00) = 51.25 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 -40 0.00 60.37 -3.55 -5.56 0.00 0.00 0.00 51.25

Segment Leq : 51.25 dBA
Total Leq All Segments: 55.28 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 48.66 + 0.00) = 48.66 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj] H.Adj B.Adj Subleg

Segment Leq : 48.66 dBA

Results segment # 2: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 46.82 + 0.00) = 46.82 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 -40 0.00 55.93 -3.55 -5.56 0.00 0.00 0.00 46.82

Segment Leq : 46.82 dBA

Total Leq All Segments: 50.85 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 55.28
(NIGHT) : 50.85

34711-1 - 22Sep09 - STAMSON Outputs for Sample Calcs.doc SENES Consultants Limited



Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 09:16:32
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1lrt40.te Time Period: Day/Night 16/8 hours
Description: Receptor AR2 - LRT at 40 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : 0.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 40.00 / 40.00 m

Receiver height : 1.50 / 4.50 m

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

RT/Custom data, segment # 2: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

Data for Segment # 2: EglintonLRT (day/night)

Anglel Angle?2 : -90.00 deg -40.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 34.00 / 34.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 55.39 + 0.00) = 55.39 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leq : 55.39 dBA
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Source height = 0.50 m

RT/Custom (0.00 + 53.54 + 0.00) = 53.54 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 -40 0.00 62.66 -3.55 -5.56 0.00 0.00 0.00 ©53.54

Segment Leq : 53.54 dBA
Total Leg All Segments: 57.57 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 50.95 + 0.00) = 50.95 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj] H.Adj B.Adj Subleg

Segment Leq : 50.95 dBA

Results segment # 2: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 49.10 + 0.00) = 49.10 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 -40 0.00 58.22 -3.55 -5.56 0.00 0.00 0.00 49.10

Segment Leq : 49.10 dBA

Total Leqg All Segments: 53.13 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 57.57
(NIGHT) : 53.13
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 09:16:59
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt50.te Time Period: Day/Night 16/8 hours
Description: Receptor AR2 - LRT at 50 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : 0.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 40.00 / 40.00 m

Receiver height : 1.50 / 4.50 m

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

RT/Custom data, segment # 2: EglintonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

Data for Segment # 2: EglintonLRT (day/night)

Anglel Angle?2 : -90.00 deg -40.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 34.00 / 34.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonLRT (day)

Source height = 0.50 m

RT/Custom (0.00 + 57.16 + 0.00) = 57.16 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

Segment Leq : 57.16 dBA
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Source height = 0.50 m

RT/Custom (0.00 + 55.31 + 0.00) = 55.31 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 -40 0.00 64.43 -3.55 -5.56 0.00 0.00 0.00 55.31

Segment Leq : 55.31 dBA
Total Leq All Segments: 59.34 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 52.72 + 0.00) = 52.72 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj] H.Adj B.Adj Subleg

Segment Leq : 52.72 dBA

Results segment # 2: EglintonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 50.88 + 0.00) = 50.88 dBA
Anglel Angle2 Alpha Refleqg D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 -40 0.00 59.99 -3.55 -5.56 0.00 0.00 0.00 50.88

Segment Leq : 50.88 dBA

Total Leq All Segments: 54.91 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 59.34
(NIGHT) : 54.91
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 09:42:02
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: af3fwo.te Time Period: Day/Night 16/8 hours

Description: Receptor AR3 - Future No-Build

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

Car traffic volume : 18249/3220 veh/TimePeriod *
Medium truck volume : 1010/178 veh/TimePeriod

Heavy truck volume : 273/48 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): 22979
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 5.17
Heavy Truck % of Total Volume : 1.40

o

Day (16 hrs) of Total Volume . 85.00

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 15.00 / 16.00 m

Receiver height : 1.50 / 4.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00
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Road data, segment # 2: KingstonSB (day/night)

Car traffic volume : 19533/3447 veh/TimePeriod *
Medium truck volume : 577/102 veh/TimePeriod

Heavy truck volume : 220/39 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): 23917
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 2.84
Heavy Truck % of Total Volume : 1.08

Day (16 hrs) of Total Volume . 85.00

o

Data for Segment # 2: KingstonSB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 28.00 / 31.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonNB (day)

Source height = 1.09 m

ROAD (0.00 + 68.85 + 0.00) = 68.85 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leq : 68.85 dBA
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Page 3 STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 09:58:28
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Results segment # 2: KingstonSB (day)

————————————————————————————————————— Filename: ar3fb.te Time Period: Day/Night 16/8 hours
Description: Receptor AR3 - Future Build (Roads Only)

Source height = 1.02 m

ROAD (0.00 + 65.39 + 0.00) = 65.39 dBA Road data, segment # 1: KingstonNB (day/night)
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLegq  Sm oo oo
———————————————————————————————————————————————————————————————————————————— Car traffic volume : 18384/3244 veh/TimePeriod *
-90 90 0.00 68.10 0.00 =-2.71 0.00 0.00 0.00 0.00 65.39 Medium truck volume : 656/116 veh/TimePeriod
———————————————————————————————————————————————————————————————————————————— Heavy truck volume : 492/87 veh/TimePeriod *
Posted speed limit : 60 km/h
Segment Leq : 65.39 dBA Road gradient : 0 %
Road pavement : 1 (Typical asphalt or concrete)

Total Leqg All Segments: 70.47 dBA
* Refers to calculated road volumes based on the following input:
Results segment # 1: KingstonNB (night)

——————————————————————————————————————— 24 hr Traffic Volume (AADT or SADT): 22979
Percentage of Annual Growth : 0.00
Source height = 1.09 m Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.36
ROAD (0.00 + 64.04 + 0.00) = 64.04 dBA Heavy Truck % of Total Volume : 2.52
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq Day (16 hrs) % of Total Volume : 85.00
-90 90 0.00 64.32 0.00 -0.28 0.00 0.00 0.00 0.00 64.04 Data for Segment # 1: KingstonNB (day/night)
Anglel Angle2 : -90.00 deg 90.00 deg
Segment Leq : 64.04 dBA Wood depth : 0 (No woods.)
No of house rows : 0/ 0
Results segment # 2: KingstonSB (night) Surface : 2 (Reflective ground surface)
——————————————————————————————————————— Receiver source distance : 15.00 / 15.00 m
Receiver height : 1.50 / 4.50 m
Source height = 1.02 m Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

ROAD (0.00 + 60.43 + 0.00) = 60.43 dBA
Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 60.43 dBA

Total Leq All Segments: 65.61 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 70.47
(NIGHT) : 65.61
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Road data, segment # 2: KingstonSB (day/night)

Car traffic volume : 19835/3500 veh/TimePeriod *
Medium truck volume : 372/66 veh/TimePeriod

Heavy truck volume : 122/22 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): 23917

Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 1.83
Heavy Truck % of Total Volume : 0.60

Day (16 hrs)

o

of Total Volume : 85.00

Data for Segment # 2: KingstonSB (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 23.00 / 26.00 m

Receiver height : 1.50 / 4.50 m

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

Results segment # 1: KingstonNB (day)

Source height = 1.26 m

ROAD (0.00 + 69.39 + 0.00) = 69.39 dBA

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

Segment Leq : 69.39 dBA
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Results segment # 2: KingstonSB (day)

Source height = 0.88 m

ROAD (0.00 + 65.32 + 0.00) = 65.32 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 65.32 dBA
Total Leqg All Segments: 70.83 dBA

Results segment # 1: KingstonNB (night)

Source height = 1.26 m

ROAD (0.00 + 64.88 + 0.00) = 64.88 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 64.88 dBA

Results segment # 2: KingstonSB (night)

Source height = 0.88 m

ROAD (0.00 + 60.29 + 0.00) = 60.29 dBA

Anglel Angle2 Alpha Refleqg P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj Subleq

Segment Leq : 60.29 dBA

Total Leqg All Segments: 66.18 dBA

TOTAL Leqg FROM ALL SOURCES (DAY): 70.83
(NIGHT) : 66.18
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 10:02:19
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt30.te Time Period: Day/Night 16/8 hours
Description: Receptor AR3 - LRT at 30 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 30 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 17.00 / 20.00 m

Receiver height : 1.50 / 4.50 m

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

Source height = 0.50 m

RT/Custom (0.00 + 59.83 + 0.00) = 59.83 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 60.37 -0.54 0.00 0.00 0.00 0.00 59.83

Segment Leq : 59.83 dBA
Total Leqg All Segments: 59.83 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 54.69 + 0.00) = 54.69 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 55.93 -1.25 0.00 0.00 0.00 0.00 54.69

Segment Leq : 54.69 dBA

Total Leqg All Segments: 54.69 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 10:02:47
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1lrt40.te Time Period: Day/Night 16/8 hours
Description: Receptor AR3 - LRT at 40 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 40 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 17.00 / 20.00 m

Receiver height : 1.50 / 4.50 m

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

Source height = 0.50 m

RT/Custom (0.00 + 62.11 + 0.00) = 62.11 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 62.66 -0.54 0.00 0.00 0.00 0.00 62.11

Segment Leq : 62.11 dBA
Total Leqg All Segments: 62.11 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 56.97 + 0.00) = 56.97 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 58.22 -1.25 0.00 0.00 0.00 0.00 56.97

Segment Leq : 56.97 dBA

Total Leqg All Segments: 56.97 dBA
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Scarborough Malvern Light Rail Transit — Noise and Vibration Impact Assessment

TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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STAMSON 5.0 NORMAL REPORT Date: 11-09-2009 10:03:06
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: 1rt50.te Time Period: Day/Night 16/8 hours
Description: Receptor AR3 - LRT at 50 km/hr

RT/Custom data, segment # 1: KingstonLRT (day/night)

1 - ALRV:
Traffic volume : 400/72 veh/TimePeriod
Speed : 50 km/h

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

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 17.00 / 20.00 m

Receiver height : 1.50 / 4.50 m

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

Source height = 0.50 m

RT/Custom (0.00 + 63.89 + 0.00) = 63.89 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleg

-90 90 0.00 64.43 -0.54 0.00 0.00 0.00 0.00 63.89

Segment Leq : 63.89 dBA
Total Leqg All Segments: 63.89 dBA

Results segment # 1: KingstonLRT (night)

Source height = 0.50 m

RT/Custom (0.00 + 58.75 + 0.00) = 58.75 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Ad] B.Adj Subleg

-90 90 0.00 59.99 -1.25 0.00 0.00 0.00 0.00 58.75

Segment Leq : 58.75 dBA

Total Leqg All Segments: 58.75 dBA
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TOTAL Leqg FROM ALL SOURCES (DAY) :
(NIGHT) :
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Streetcar on Gerrard St (new track)

May 2, 2007
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* Federal Transit Administration (FTA) generalized base curve shown for reference purposes only. The curve for Light Rail Vehicles normalized to

30 kmvh is plotted.
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