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Purpose

The purpose of these Standard Operating Procedures (SOP’s) is to ensure that fundamental
criteria are identified in order to meet York Region standards for noise control on Regional
Roads and bus transit corridors for the following scenarios:

« Scenario A — Capital Program Projects
« Scenario B — Retrofit Applications

« Scenario C — Development Planning

« Scenario D — Replacement Applications

Staff, developers and consultants that incorporate these criteria will ensure that:

« The requirements of the Environmental Assessment Act have been met

« York Region’s Traffic Noise Mitigation Policy for Regional Roads — March 23, 2006 have
been met

« Ministry of Environment Protocol, Guidelines and Criteria have been met

« The objectives of York Region’s Official Plan has been met

« The York Region transportation planning and design practices have been met

« Other Local Municipal requirements are also met

Each scenario has been individually identified in order to capture the key elements that need to
be examined and incorporated into the noise study so that the appropriate noise mitigation is
ensured.

Staff, Developers and Consultants shall familiarize themselves with the applicable sections
when preparing noise study reports and mitigation options.

KEY DEFINITIONS THAT PERTAIN TO THESE SOP’'S
A weighted decibel; dBA A nationally and internationally standardized frequency weighting

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

AADT "Annual Average Daily Traffic" is defined as the average twenty-four hour, two-way
traffic for the period January 1st to December 31st.

Adverse effect means one or more of the following effects of sound and vibration, selected
from the relevant definitions in the Environmental Protection Act:

impairment of the quality of the natural environment for any use that can be made of it;
cause harm or material discomfort to any person;

create an adverse effect on the health of any person, and

loss of enjoyment of normal use of property.

Interfere with normal conduct of business

Rendering any property unfit for use by man

Ambient sound level means background sound level;

Acoustic “Shadow Zone” (and Acoustic “Bright Zone”) Acoustic “Shadow Zone” is the area
behind a sound barrier with no direct line-of-sight from the receptor to the source where the
sound wave may diffract (bend) around the barrier. The Acoustic “Bright Zone” is the area
around a sound barrier with direct line-of-sight from the receptor to the source.
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Acoustic Insulation Factor (AlF) is a technical descriptor developed by the National Research
Council of Canada (NRC) to signify the ability of a structure or an assembly to reduce the noise
from the outside to the inside of a building based on specified indoor design conditions.

Acoustical Consultant is a Professional Engineer (P.Eng.), licensed by the Professional
Engineers of Ontario (PEO) to practice in the Province of Ontario, with demonstrated
experience in the field of acoustics and noise control as partly defined by the PEO professional
practice Guidelines for Professional Engineers Providing Acoustical Engineering Geotechnical
Services in Land-Use Planning.

Aesthetics in the context of this guideline document, refer to the methods of providing visual
relief and appealing characteristics to planned noise barriers through the application of
landscaping designs and aesthetic treatment.

Airborne Sound is sound that reaches the point of interest by propagation through air.

Ambient/ Background Sound Level in general, it is the all-encompassing noise associated
with a given environment and comprises a composite of sounds from many sources, other than
the source of interest, near and far . In the context of roadway environmental noise assessment,
the ambient or existing noise level is the noise level which exists at a receptor as a result of
existing traffic conditions without the addition of noise generated by the proposed undertaking or
the new source of noise. Highly intrusive short duration noise caused by a source such as an
aircraft flyover. or a train pass-by is excluded from the determination of the background sound
level.

A-Weighted sound level The “A-weighted sound level” is a sound pressure level indicated by a
measurement system that includes an A-weighted network. The resulting value is in decibels
and commonly labelled dBA.

A-Weighting is a frequency weighting intended to approximate the relative sensitivity of the
normal human ear to different frequencies (pitches of sound) .The specific variation of sensitivity
with frequency to conform to IEC Publication 651.

dBA means the A-weighted sound pressure level.

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

Engineer or Consulting Engineer (Structural) For the purpose of this document, in
connection with the design of Noise/Sound Barriers, shall mean the Professional Engineer or
the Engineering firm licensed by the Professional Engineers of Ontario (PEO) to practice
structural engineering which is engaged by the Supplier and/or project proponent to design and
certify the noise barrier system. The Engineer shall have documented experience in the design,
construction and review of Structural Engineering Projects as required and in accordance with
the Guidelines for Professional Engineering Services prepared by the Professional Engineers of
Ontario.

Environmental Noise is noise transmitted through the outdoor environment as opposed to
noise generated and contained within buildings.
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First Row Receiver_is a term used to define all those receivers (or receptors) adjacent to a
Region of York transportation corridor where sound level differences are imperceptible (within 3
dBA) from the noisiest receiver.

Frequency (Pitch) is the number of complete oscillations (or cycles) per second of a
periodically varying quantity (e.g. pressure, displacement, ....). The unit is the Hertz (Hz).

Geotechnical Engineer is a Professional Engineer (P. Eng.) licensed by the Professional
Engineers of Ontario (PEO) to practice in the Province of Ontario, with demonstrated expertise
in the field of geotechnical engineering as defined by the PEO Guidelines for Professional
Engineers Providing Geotechnical Engineering Services.

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

Leq = The Energy Equivalent Continuous Sound Level is the constant sound level over the
time period in question, that results in the same total sound energy as the actually varying
sound. It must be associated with a time period. Leq is a measure of total sound energy dose
over a specified time period.

Leg (T): Leq (16 hours), Leg (8 hours) or Led (1 hours) means the A-weighted level of a
steady sound carrying the same total energy in the time period T as the observed fluctuating
sound. The time period T is given in brackets.

Mature State of Development is the future build-out of development to the ultimate population
and traffic capacity forecasts corresponding to the Official Plan of the Region.

Noise is defined as any unwanted sound.

Noise Attenuation Features: is any feature or combination of features such as noise
abatement walls, earth berms, building configuration and building materials (not intended to be
a complete list) which provide a reduction in noise level for noise sensitive outdoor living areas.

Noise Barrier_ is a physical structure planned or otherwise, which is located between a noise
source and a noise sensitive receptor and effects a reduction in sound level transmission from
the source to the receptor. Noise barriers, in general, include walls, berms or combinations
thereof, buildings and natural or deliberately created land features.

Noise Reduction (NR) is the difference in sound level between two adjacent spaces.

Noise Reduction Coefficient (NRC) is a single-number rating of the sound-absorptive property
of a material. It is calculated as the average of the sound-absorption coefficients, measured in
accordance with ASTM Test Method C423, at 250, 500, 1000 and 2000 Hz, and rounded to the
nearest multiple of 0.05.

Noise Control measure refers to action which can be taken to reduce the sound levels inside
and/or outside the buildings of concern and achieve compatibility for the specific land use or
activity. Control measures may include, but are not limited to, the following:

e Site Planning - orientation of buildings and Outdoor Living Areas with respect to noise
sources, spatial separation such as the insertion of noise insensitive land uses between
source and receiver, appropriate setbacks, the use of intervening service roads and site
planning techniques;
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e Acoustical Barriers - berms, walls or a combination thereof, favourable topographical
features, other intervening structures;

o Architectural Design - room and corridor arrangement, blank walls, placement of windows,
balconies, courtyards and building height;

¢ Building Construction - acoustical treatment of walls, ceilings, selection of acoustical
materials and other control devices;

e Mitigation at Source - noise control applied directly to the noise source;

e Windows/Doors - acoustically selected windows or doors that provide the required noise
reduction.

e Central Air Conditioning - in order to allow for the windows and doors to remain closed,
central air conditioning (mechanical ventilation and climatic control system) is necessary.
Provision for future installation of air conditioning may also be necessary in lower noise level
cases.

o Capital Projects - where capital road construction projects are being undertaken on
Regional Roads.

Development - development or redevelopment affected by Regional Roads.

o Retrofit - existing residential areas that may warrant noise mitigation due to Regional Roads

and/or bus transit corridors where no Capital Road Projects are being undertaken.

Noise Sensitive Areas (NSA)/Land Use: These are any outdoor living areas associated with
noise-sensitive buildings. The following land uses, with OLA's associated with them would
qualify as NSA's: private homes such as single and semi-detached family residences;
townhouses; multiple unit buildings such as apartments with OLA's for use by all occupants;
hospitals or nursing homes where there are OLA's for the patients and day care facilities.

Noise Sensitive Land Use means a land use that is sensitive to noise, whether inside and/or

outside the property and that must be planned and/or designed using appropriate land use

compatibility principles. Examples of sensitive land uses:

¢ Residential developments;

e Seasonal residential developments;

e Hospitals, nursing/retirement homes, schools, day-care centres;

e Other land uses that may contain outdoor and/or outdoor areas/spaces where an intruding
noise may create an adverse effect.

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

Noise/Sound Barrier System as referred to in this document, refers to the noise barrier as a
system which includes the panels, posts, foundation, methods of design and construction
details, finish and all other components as approved by the Region for inclusion in the Region’s
List of Approved Suppliers.

Noise/Sound Barrier Walls are free standing walls/structures made of concrete, wood, metal,
vinyl or composite walls installed for the purpose of reducing the noise levels on adjacent
properties.

Official Plan (OP) means the approved Official Plan of the Region.

Official Plan Amendment (OPA) means an approved amendment of part(s) of the Official Plan
of the Region.
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Outdoor_Living Area (OLA) is the part of an outdoor amenity area provided for the quiet
enjoyment of the outdoor environment. The OLA is typically an area at ground level
accommodating outdoor living activities. For sound level calculation purposes, the usual
distance from the dwelling unit wall is 3 m. The vertical height is 1.5 metres above the existing
surface. Where unknown, the side closest to the source of noise should be assumed. Paved
areas for multiple dwelling residential units may not be defined as OLA. The OLA may include
private areas used by individual dwelling occupants or “common” areas used by multi-tenant
dwelling occupants. OLA is also the part of an outdoor area easily accessible from the building
and designed for the quiet enjoyment of the outdoor environment. Outdoor Living Areas include,
but are not limited to, the following:

e Backyards or front yards or gardens or terraces or patios;
Balconies, provided they are the only Outdoor Living Areas for the occupant and meet the
following conditions:
- minimum depth of 4 m;
- outside the exterior building facade;
- unenclosed;

e Common Outdoor Living Areas associated with multi-storey apartment buildings or
condominiums;

o Passive recreational areas such as parks if identified by the City for such use.

Panel The panel component of a noise barrier is that portion which, when joined together,
produces a solid wall. In most cases, the panels span the distance between supports.

Points of Reception - Points of Reception are defined as residential noise sensitive areas
along a Regional surface transportation corridor where it may receive "unacceptable” sound
level.

The following land uses, with OLA's associated with them would qualify as points of reception
under the above criteria:

e Private homes such as single family residences;
e Townhouses and
e Multiple unit buildings, such as apartments with OLA's for use by all occupants

Land uses listed below, by themselves do not qualify as points of reception:

Apartment balconies above ground floor;
Educational facilities (except dormitories with OLA'S)
Churches;

Cemeteries;

Public/Private Parks and picnic areas;

All commercial areas;

All industrial areas

Posts Are usually considered as vertical supports for the noise barrier panels.

Roadway includes a common public roadway, street, avenue, parkway, driveway or part of a
roadway on a bridge or trestle which is intended for or used by the general public for the
passage of vehicles and includes the area between the lateral property lines thereof.

Rural Area Where the sound environment is dominated by the sounds of nature and road
traffic, if any, is infrequent.
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SADT “Summer Average Daily Traffic”; defined as the average twenty-four hour, two-way traffic
for the period 1 July to 31 August, including weekends.

Sound is a fluctuation in pressure, particle displacement or particle velocity propagated in any
medium; or the auditory sensation that may be produced by it.

Sound Level is the A-weighted sound pressure level in dBA.
Sound Pressure Level (Lp) is 10 times the common logarithm of the ratio of the mean square

pressure of a sound to the square of the reference pressure of 20 micro Pascal. Thus, the
sound pressure level is expressed in decibels.

Sound Transmission Class (STC) is a single-number rating of the capacity of a structure to
prevent sound from reaching a receiving location. It is calculated in accordance with ASTM
Classification E413 using values of sound-transmission loss measured in accordance with
ASTM Test Method E90. It provides an estimate of the performance of a partition in dealing with
certain common sound insulation problems.

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

Standard Operating Procedures (SOP’s) York Region’s technical guidelines for the
assessment and mitigation of noise due to Regional Roads and bus transportation corridors.

Supplier Refers to the manufacturer of the noise barriers / noise barrier system and/or its
representative responsible for making the necessary technical submissions to the Region as
well as the supply of the noise barrier system components.

Time Periods (MOE predefined time periods) "Day-time" is the 16-hour period between 07:00
and 23:00 hours. "Evening" is the 4-hour period between 19:00 and 23:00 hours. "Night-time"
is the 8-hour period between 23:00 and 07:00 hours.

Bus Transit Corridor is defined as a roadway designed for the use by buses only and/or other
vehicles.

Urban Area Where the sound environment is dominated by the activities of man

Warning Clause (Or "environmental warning/restriction") means a notification of or obligation to
notify a potential purchaser of some environmental concern; in this case the concern is potential
annoyance due a source of noise (Its application is not intended for stationary sources of noise).

SCENARIO A — CAPITAL PROGRAM PROJECTS

Purpose

The purpose of this SOP is to ensure that fundamental technical data is collected, interpreted
and correctly used in evaluating noise mitigation on Regional Roads and bus transit corridors
during road reconstruction projects.
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The following criteria must be established:

Establishment of the Sound Levels

The daytime sound levels Leq 1¢n Should be established using prediction models acceptable to
the Region. Actual field measurements may be used subject to York Region's prior approval, to
deal with situations that may not be feasible to predict such as:

« Unusual traffic patterns or the presence of high percentages of vehicle classifications
beyond those reported by the Region

« Traffic or roadway parameters that are outside of the limitations of the prediction model

. Downtown core areas

« The presence of large reflecting buildings in dense urban areas

- Highly irregular topography

. The presence of other stationary sources of noise

« The presence of complicated geometrics for calculation purposes

Actual field measurements, if deemed necessary, are to be performed in accordance with the
MOE procedures and generally accepted acoustic and traffic engineering principles.

Road and Traffic Data

The acoustic consultant shall secure accurate and reliable traffic data, such as volume,
speed and composition of the existing situation at the time of preparation of the necessary
environmental noise assessments.

In general, the traffic data shall consist of the following:

¢ Volume of vehicles moving on hourly basis (two-directional)

o Traffic Split (percentage of all vehicles moving during the period from 7 a.m. to 11
p.m. and other volume moving from 11 p.m. to 7 a.m.)
Speed statistics (50" percentile, 85 percentile, volume weighted speed)

e Traffic mix (percentage of vehicles, automobiles, medium trucks and heavy trucks).
The above information should be collected for minimum 3 days during the weekdays
(Tuesday, Wednesday, Thursday)

Road Traffic Sound Level Predictions

1. Road traffic noise shall be predicted by the Ontario Road Noise Analysis Method for
Environment and Transportation (ORNAMENT) or by using the computerized version
STAMSON

2. The noise study report shall detail information on all required adjustments to the model
where applicable

3. Where there is more than one noise source, the calculation of the combined sound levels is
required

4. When predicting the sound levels due to Regional Roads, the following points shall be
adhered to in the analysis and assessment:

a) Curved road sections, roads with varying grade elevations, 4 and more lane roadways
and roads with sound barriers are to be assessed on the basis of multiple segments.

b) Where sound barriers are involved in the analysis, calculations shall be performed at
locations not exceeding 5 lots and/or dwellings.
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c) Reliable grade elevations at the receptors, barrier base elevations and road elevations
shall be established and included in the study.

d) The majority of barrier segments, where sound barriers are involved, should be in the
acoustic “shadow zone”. The use of acoustic “bright zones” is not acceptable, except for
the remote segments.

e) The actual driving speed (based on the 85th percentile) shall be used in the calculation
of the sound levels as opposed to the posted speed, where available.

f)  Where heavy truck percentages exceed 5% of the total traffic volume and where sound
barrier(s) is warranted, additional and supplementary analysis shall be included in the
study by separating the analysis of each vehicle class separately prior to combining the
sound levels of all vehicle categories.

g) All receptors that may have an outdoor noise sensitive land use component are to be
identified and addressed in the study.

h) Where the receptors are outfitted with existing sound barrier(s), the study shall address
the sound levels with such barrier(s). The general condition of the barrier (s) that affect
their acoustic performance shall be included in the noise study together with appropriate
conclusions and recommendations.

Bus Transit Corridor Sound Level Predictions

1. Bus movements between stations along the open at-grade sections of the bus transit
corridor to be modeled using the ORNAMENT model based on knowledge of the applicable
future bus movements by the Region.

2. For a bus transit terminal, other calculation routines and/or models must account for all
noise events generated by a typical station based on the MOE “Stationary Sources” criteria.

Factors affecting the overall hourly Leq due to a typical terminal must be included in the
assessment.

The input data and the various assumptions used shall be clearly documented in the report.
Ambient Sound Levels Due to Other Sources of Noise

Ambient sound levels due to other sources of noise will be established by procedures
acceptable to the Region.

Reference should be made to applicable MOE guideline publications and procedures.

Impact on Future Developments

During the preparation of a noise study for a capital works project, the Consultant must obtain
information from the Planning and Development Department in the area municipality and York
Region on future development applications in proximity to the proposed Regional Road and/or
bus transit corridor undertaking for further examination.

The information shall include:

. Copies of the relevant plans

. Status of approvals by the approval authorities

« Existing or proposed grade elevations of the proposed development

Copies of noise study reports that may have been submitted by the proponent to the approval
authorities, etc.
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The Acoustical Consultant shall review all relevant information in these documents for noise and
their recommended noise control measures. The results of this review shall be compared with
the relevant technical details related to noise assessment of the subject undertaking and
differences or inconsistencies; if any, should be noted and reported.

York Region shall be advised of any discrepancies in the resulting sound levels and the extent
of noise mitigation for both; the development side and the subject undertaking.

Weekend Traffic or Summer Traffic

While the use of the AADT for noise assessments is the common practice, special consideration
may be given to situations where the weekend traffic or summer traffic (SADT) may be more
dominant.

Appropriate adjustments to the calculated sound level shall, then be applied in such situations.

The results and recommendations in this respect shall be implemented.

SCENARIO B — RETROFIT APPLICATIONS

Purpose

This purpose of this SOP is to establish the technical criteria and priority scheme for
determining where retrofit noise mitigation is to be implemented on a Region-wide basis,
responsibilities for retrofitting noise barrier construction and maintenance costs and how
owners/residents can petition the Region.

Requests for Retrofitting

A petition requesting the installation of a noise attenuation barrier must be signed by the
landowner as required under the Municipal Act and submitted to the Clerk of the Region.

At least two-thirds of the affected property owner(s) representing at least one-half of the
required properties to qualify for the work must sign the petition to qualify for the retrofit project.

Candidate Sites
All existing residential development on sections of Regional Road allowances which have
existing reverse frontage/flanking homes and meet the York Region’s Policy criteria for retrofit

locations will be considered on a case by case basis by Regional Council.

The prioritisation of these sites will be on the basis of need, cost, benefit derived, and number of
receivers, which are being protected.

Exclusions & Limitations of the Policy
It is not the intent of this Policy to construct retrofitting noise barriers along all Regional Roads

and identified candidate or prioritised sites. Factors such as budgetary limitations and site
suitability need to be considered.
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This policy is not intended to mitigate other sources of noise such as roadways under the
jurisdiction of the local municipality, Provincial Highways, railways and other facilities which are
not Regional infrastructure. Situations where a new Regional Road will be constructed adjacent
to existing homes must then determine if noise abatement features are required.

If warranted, they must be incorporated into the design as part of the Class Environmental
Assessment process.

The application of retrofit sound barriers along Regional Roads and bus transit corridors does
not apply to the following:

1. Residential buildings that front directly onto a York Region facility.

2. Isolated flanking lots that are not part of a plan of subdivision.

3. Small groups of homes of less than 5 dwellings.

4. Existing residential buildings that are partially noise protected by existing inefficient sound
barrier(s).

5. Existing development where the application of retrofit noise barriers would require
construction of other additional infrastructure in order to be effective that are beyond this
policy (i.e. retaining walls).

6. Where warning clauses have been included on title of purchase residents acknowledged
potential for elevated noise levels due to traffic. In these scenarios residents have waived
their rights for retrofit eligibility.

Noise Sensitive Points of Reception

Noise sensitive points of reception that qualify for application to the retrofit program shall meet
the following criteria:

1. Residential areas adjacent to a Regional Road.

2. Reverse frontage lots or blocks including flanking units where the outdoor living areas
(OLA's) are directly exposed to traffic noise.

3. Residential areas that have OLA's associated with the residential unit such as a backyard.
The OLA must be clearly defined, as it will be subject to further technical analysis.

4. The following land uses with OLA's associated with them would qualify as points of
reception:

« Single family residences

« Townhouses

« Multiple unit residential buildings; such as apartment buildings with Common OLA’s. It is to
be noted that paved areas and common OLA's for multiple dwelling units do not qualify

Sound Level Criteria

The method for calculating noise levels will be in accordance with the MOE Guidelines, i.e.
Ontario Road Noise Analysis Method for Environment and Transportation (ORNAMENT)
Technical Document, Ontario Ministry of Environment and Energy, ISBN 0- 7729-6376, 1989 as
modified by the Region to suit the local conditions and other technical adjustments prescribed
by the Region.
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Areas that qualify as noise-sensitive points of reception shall meet the following criteria:

1.

The area/site specific sound levels will be established by the Region in accordance with the
technical procedures specified by the Region, as amended from time-to-time.

. The sound levels will be established based on the existing and future road and traffic

parameters such as the traffic volume, percentage of trucks, posted speed limit, road
gradient, etc.

. The objective sound level for the retrofitting Policy is Leq daytime (7:00 a.m. to

11:00 p.m.) Leq 16nr 60 dBA after attenuation for future traffic conditions.

. The Region will give consideration to all feasible traffic noise control measures when

considering an area for noise barrier retrofitting purposes.

. If a noise barrier is to be constructed as part of the retrofitting Policy, subject to the criteria

and warrants in this Policy, it must achieve a minimum 6 dBA reduction Insertion Loss (IL) of
6 dBA when averaged over the first rows of the points of reception.

Noise Barrier Technical Criteria

The use of noise barriers as retrofitting noise mitigation measures will be subject to the following
technical criteria:

1.

2.

The sound barrier must be installed on a complete block to ensure its effectiveness.

Retrofit Noise Barriers will be constructed on the extreme outer edge of the ultimate right-of-
way and will be owned and maintained by York Region.

. Where deemed necessary, each section of the noise barrier will be individually designed

(location, height, extent, material) and cost estimates will be prepared accordingly.

. It is the Policy of the Region to use noise barrier walls for retrofitting purposes where berms

or berm/wall combinations are not feasible due to property constraints. The use of berms as
a base for a noise retrofitting barrier may be considered on a case-by-case basis only; where
technically warranted and where space exists for such structures.

. The type of barrier material and colour will be selected in accordance with York Region

Standards and through consultation with the homeowners.

. The cost of noise attenuation within an individual dwelling or an outdoor area that is not part

of the approved points of receptor will be the sole responsibility of the homeowners.

. The minimum height of a noise barrier wall for retrofit purposes is 2.2 metres as measured

from the barrier base elevation. However, the Commissioner of Transportation and Works
can approve noise attenuation barrier fences up to a maximum height of up to 3.0 metres in
situations where deemed appropriate and where approved by the local municipality.

Materials for constructing noise barrier fences shall be in accordance with the materials
approved by York Region and have a minimum mass surface density of 20 kg/sqg.m or
(4Ib/sq.ft.). Noise barriers shall be constructed without cracks or gaps.

. If required, property owners at the termination points and/or where required for the noise

abatement wall will be asked to register an easement to York Region for the construction and
maintenance of a noise wall along a side lot line.
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Construction and Maintenance

Issues related to construction and maintenance of the retrofitting noise barriers will be subject to
the following requirements:

1.

The acoustic and engineering design and construction of the retrofitting noise barrier will be
undertaken by the Region.

. The design and material specifications for the wall shall be in accordance with York Region

Standards and shall be discussed with the benefiting homeowners and shall also be
circulated to the area municipalities for review and comment.

. Each noise wall constructed shall be in accordance with the MOE acoustical specifications

and other engineering specifications acceptable to the Region.

. Ongoing maintenance shall be the responsibility of the homeowner in order to maintain an

efficient and uniform standard with respect to the level of quality, design, barrier condition
and function.

. The homeowners will be required to enter into an agreement with the Region and the Region

will pass the necessary By-Law as prescribed under the Act.

. Consideration will be given by the Region to aesthetic impacts when designing noise control

measures as well as the safety and security of pedestrians.

Costs and Priority

All costs associated with the retrofitting will be subject to the following requirements:

1.

Requests for retrofitting will be received by the Region and will undergo initial screening and
prioritisation (if all warrants for construction are met) in relation to other retrofitting requests
and the budget allocated by the Region for barrier retrofitting. Based on the approved
funding, the cost of the approved retrofit noise mitigation will be shared equally (50/50)
between York Region and the benefiting homeowners.

. The overall cost associated with the retrofitting noise barrier, including the flanking ends, will

be estimated by the Region and each owner’s proportional share will be assessed (prorated)
on the basis of their rear lot frontage where the sound barrier will be installed.

. Retrofit requests will be dealt with on a case by case basis, prioritised based on this Policy,

and subsequently included in the capital budget in accordance with the availability of funding.

. The minimum number of residences to be considered for this policy is 5 dwelling units and 50

linear metres of noise barrier.

The Regional subsidy will apply to a maximum average lot width (calculated for the subject
area) of 20 metres.

York Region Staff Responsibilities

All administrative and financial procedures shall conform to the Regulations under the Municipal
Act.

The following are the technical responsibilities that have been assigned to York Region staff in
regards to retrofitting:
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1. York Region staff shall be responsible for updating the Priority list or Ranking for retrofitting
purposes based on the most current road and traffic data.

The following are technical activities that may be carried out to update the Priority Listing:

a) Update traffic data (AADT, speed, truck percentages, day/night split, etc.) for all road
sections.

b) The noise prediction model to be run using the updated traffic data.

c) By using the noise prediction model and previously established distances, new barrier
heights required to achieve 60 dBA in the Outdoor Living Areas shall be calculated and
the data then entered into the priority candidate list for Regional Roads.

d) Noise barrier material costs (i.e. wood, concrete or other suitable barrier products
acceptable to the Region) to be updated regularly and entered into the priority candidate
list.

e) Other demographic data, such as the number of affected dwelling units, to be updated
and entered into the priority candidate list to update the previous data.

f)  Areas not requiring sound barriers or those not qualified for the sound barrier retrofit
program to be identified and the data in the spreadsheet model to be revised
accordingly.

2. Upon receipt of a petition or request for retrofitting from the public, the staff shall visit the area
of concern and investigate the area for any abnormal conditions that may have been
responsible for generating the noise complaints.

3. The subject area or road sections shall visually be reviewed for technical feasibility of a
retrofit barrier and also be checked against the Priority list/Ranking scheme and verified to
warrant further consideration.

4. Staff shall, if the subject area meets the retrofit Policy warrants, prepare the necessary
technical and financial details in accordance with the Regulations under the Municipal Act
based on the necessary considerations including, but not limited to, the following:

a) Up-to-date road and traffic data

b) Review of alternative outdoor noise abatement features (if any exist) to meet the
specified criteria.

c) Recommend the most effective outdoor noise abatement feature at the study site.

d) Ground elevations at the road, the points of reception and the base of a potential noise
barrier.

e) Proposed noise barrier extent and location alternatives.

f)  Possible interference, obstructions such as utilities, daylight triangles, drainage, etc.

g) Produce drawings to a reasonable scale showing the residential points of reception of
concern, the road section, the possible location(s) of the noise barrier, etc.

h) Prepare detailed sound level calculations for the subject area to comply with the
technical criteria of this Policy based on a minimum of one calculation for each group of
three adjacent receptors, or as required.

i) Preparation of cost estimates for the work.

5. For specific situations, the Region may conduct actual field monitoring of the
sound levels where deemed necessary (e.g. difficult topographic situations, the presence
of unusual or numerous sources of transportation sources of noise, etc).

6. A complete package together with a Summary Section shall be made available to all the
affected homeowners, their duly appointed representatives and the local municipality.
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The Summary Section shall provide clear and concise information as per the Municipal Act
and also based on the following:

=

Barrier details (extents, height, location, material, colour, etc.).

The acoustic benefit to be derived including summary of the established sound levels
before and after the barrier.

Estimated cost of construction (total costs)

Approximate timing of construction

Other complications, implications, site difficulties, etc.

The decision including the Region's financial share.

n
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SCENARIO C — DEVELOPMENT PLANNING APPLICATIONS

Purpose

This purpose of this SOP is to establish noise criteria for planning of sensitive land uses, in
support of the Provincial Policy Statement under the Planning Act and in accordance with the
Official Plan policies of York Region. It is intended for use in planning of new noise sensitive
land uses adjacent to Regional Roads and bus transit corridors.

The following criteria must be established:

Noise Assessment Criteria

Transportation noise in general and road traffic noise in particular is a main contributor to the
environmental noise climate in all urban areas.

1) Sound Levels
The daytime (Leq 1) Sound levels from Regional Roads and bus transit corridors at the
site of a proposed noise sensitive land use shall be established using methods acceptable
to York Region and in accordance with the March 23, 2006 — York Region Council
Approved Noise Policy.

2) Day-time Outdoor Sound Level Criterion

The March 23, 2006 — York Region Council Approved Noise Policy provides the equivalent
sound level (Leq) criterion in the designated Outdoor Living Area. The criterion applies to
the entire day-time period from 07:00 to 23:00.

Noise Impact Assessment

In cases of multiple transportation noise sources such as rail and air traffic affecting a
development application in proximity to a Regional Road or bus transit corridor, the following
procedures shall be followed:

a) The outdoor noise impact due to air traffic shall be established separately from the impact
due to road traffic.

b) The outdoor noise impact due to road and rail traffic shall be combined.

¢) The indoor noise impact shall be assessed separately for road, rail and aircraft noise.

d) The required indoor noise control measures for the multiple source impact are then defined
by a combined acoustical insulation parameter (descriptor) that is evaluated by combining
the acoustical insulation parameters determined for each of the sources.
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When predicting the sound levels, the following points shall be adhered to in the analysis and
assessment:

1. Curved road sections, roads with varying grade elevations, 4 and more lane roadways and
roads with sound barriers are to be assessed on the basis of multiple segments.

2. Where sound barriers are involved in the analysis, calculations should be performed at more
frequent locations (at every 5" dwelling unit/lot or less).

3. Reliable grade elevations at the receptors, barrier base elevations and road elevations are
to be established and to be included in the study.

4. Where sound barriers are proposed, the “Acoustic Shadow Zone” cast by the noise barriers
or other noise mitigation devices shall protect the OLA.

5. The "posted speed"” limit should be used in calculation of the sound levels unless the actual
speed (based on 85% percentile) is higher. The higher of the two shall be used.

6. Where heavy truck percentages exceed 5% of the total traffic volume and where sound
barrier(s) is warranted, additional and supplementary analysis shall be included in the study
by separating the analysis of each vehicle class separately prior to combining the sound
levels of all vehicle categories.

7. All receptors that may have an outdoor noise sensitive land use component are to be
identified and addressed in the study.

In all cases, consideration should be given to future sound levels. For Regional Roads and bus
transit corridor noise, the mature state of development road and traffic data shall be used for
noise prediction purposes based on data provided (or sanctioned) by York Region.

Prediction of Road Traffic Noise

The assessment of road traffic noise impact is evaluated by prediction using statistically
averaged road traffic information, normally the AADT (Annual Average Daily Traffic). The MOE
prediction method for road traffic noise, recommended by York Region, is a method entitled
ORNAMENT, Ontario Road Noise Analysis Method for Environment and Transportation,
published in 1989.. The descriptors used are the 16-hour day-time sound levels, Leq (16) and
the 8-hour night time sound levels, Leq (8) for Regional Roads and bus transit corridors. The
Region may, however, recommend the use of other enhancements and procedures to the
application of the ORNAMENT.

In order to comply with the policy, the predicted sound level is to be assessed in an Outdoor
Living Area, and in indoor living areas. Where the noise impact exceeds the applicable criteria,
warning clauses and mitigation measures such as site planning, architectural design, noise
barriers, special building components and/or central air conditioning may be necessary.

No noise control measures are required if the ultimate predicted sound level estimated in the
Outdoor Living Area is 55 dBA or less during the day-time and Leq g, 50 dBA or less in the
plane of bedroom windows during the night-time Leq 1gn.

Application of Criteria

The noise criteria in the policy applies to the development of noise sensitive land uses affected
by noise produced by vehicular traffic. Recognizing the variation of human response to
transportation noise and, at the same time, the possible difficulties of implementing noise control
measures in some situations, the Region may allow certain flexibility in the sound level criteria in
the Outdoor Living Areas. The application and the allowable flexibility of the criteria are
described below.
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If the day-time sound level in the Outdoor Living Area is Leq 16 55 dBA or less and the night-
time level in the plane of bedroom windows is Leq g, 50 dBA or less, no further assessment is
required.

In case of a marginal excess over the criteria, the prospective occupants of the new land use
should be notified by means of a warning clause. This clause should be included in the
Agreements of Purchase and Sale, and incorporated into the relevant Development Agreements
which are registered on title of the property.

Where it can be clearly demonstrated that it is not technically or economically feasible to
achieve the Region's outdoor sound level criterion, a tolerance not more than 5 dBA above the
stated criteria may be allowed, providing the prospective occupants of the new land use are
notified by means of a warning clause. The tolerance, and the accompanying warning clause, is
only allowable in conjunction with the sound levels in the Outdoor Living Area; the tolerance is
not accepted for the indoor sound level criteria.

Assessment Locations

For the purposes of the noise impact assessment in an Outdoor Living Area, the protected area
is approximately 56 m? (600 ft?) for single family dwellings, 46 m? (500 ft?) for semi-detached
units and 37 m? (400 ft%) per unit for row housing. The local municipality may approve the use
of smaller areas and/or certain locations for site specific applications. For the purposes of noise
impact assessment in an Outdoor Living Area, the point of assessment is typically 3 m from the
building facade and 1.5 m above ground.

For the purposes of noise impact assessment in the plane of a bedroom window, the point of
assessment is typically 2.5 m above ground for ground floor rooms and 4.5m above ground for
second storey rooms (or higher as appropriate for the site specific case) above ground unless
the dwelling is a multi-storey building.

The noise impact assessment in the Outdoor Living Area or in the plane of a window shall be
performed in terms of a "free-field" sound level which is the sound level not affected by the
presence of the building under assessment. The prediction method ORNAMENT yields the "free
field" sound level.

SCENARIO D — REPLACEMENT APPLICATIONS

Purpose

This purpose of this SOP is to establish rules and responsibilities in areas of noise wall
replacement where a potential safety hazard exists.

The following criteria must be established:

Noise Wall Safety Criteria

1. Potential hazards shall have owners directed to correct the problem within a fixed time
period.

2. Failure to comply shall result in Regional staff working with Local Municipal staff to have
unsafe sections dismantled and have removed materials either disposed of or stockpiled on
or adjacent to the owner’s property.

Transportation and Works — Roads Branch — Capital Delivery
Standard Operating Procedures for Traffic Noise Mitigation on Regional Roads — December 2006



21
All costs incurred will be back charged to the homeowner with the assistance of the governing
local municipality via the Property Standards Act.

YORK REGION MATERIAL STANDARDS AND CONSTRUCTION
SPECIFICATIONS FOR SOUND/NOISE BARRIERS

York Region will consider the following range of products types for noise attenuation on
Regional Roads, these being:

Precast concrete panels

Precast concrete sections

Wood sound barrier walls (mostly in the form of board-on-board walls/acoustic barrier
fences, refer to the appendices in these SOP’s)

Brick veneer masonry construction

PVC panels

Recycled products

Steel panels

Natural stones

Composite sound barrier materials such as with the use of a combination of the above
panels and in particular the variety of posts. The posts also exist in various forms.

10. Earthen berms and/or combination with above

whN e
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1.0 DESIGN

The details presented in this Standard refer to noise barriers as a total and integrated system of
various components including the base berm, if any, the wall, and all other associated
components, as defined herein.

All individual components shall be designed to be capable of being assembled on site and to
conform to the drawings and specifications. The panels to also be designed to facilitate ease of
on-site replacement.

The design of the system shall be site-specific and in accordance with the Canadian Highway
Bridge Design Code (CHBDC), prepared by qualified Professional Engineers and Acoustic
Consultants. Input will be required from Geotechnical and/or Structural Engineers.

The noise barrier shall be designed to withstand all possible forces and loads encountered
during the design life of the barrier and remains serviceable. The design shall be site specific
with reference to the wind pressure, earthquake load, freezing depth and soil conditions.

The foundation of the barrier wall shall be designed to be founded on undisturbed soil, and at
required depth of embedment as per the design requirements, but not less than the depth of
freezing of the area.

1.1 ACOUSTICS

1.1.1 Material Density/Sound Transmission Class (STC) Requirements

For a panel to be qualified as a sound barrier material, one or more of the following conditions

should be met:

» The surface density of the panel material to be not less than 20 kg/sg.m.

» The Sound Transmission Class (STC) of the panel material to be 20, or greater, when tested
in accordance with ASTM-E90 (a test report to be submitted for approval).
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» The Sound Transmission Class (STC) of the panel material has historically been
demonstrated to be 30 or greater.

In addition, sufficient measures are to be taken to prevent drumming of the panels caused by
wind or ground vibration.

1.1.2 NOISE REDUCTION COEFFICIENT (NRC)

If the noise barrier system is specified by the Acoustical Consultant to be sound absorptive, the
barrier panels should be tested to determine the Noise Reduction Coefficient (NRC) in
accordance with ASTM-C423. A panel or an assembly of panels should be tested, as required,
in accordance with the ASTM Procedures for free-standing screens.

The use of alternate methods of providing the necessary sound absorptive qualities by a barrier
system should be subject to special approval by the Region based on qualified technical data to
be submitted by the proponent. This may include the use of double walled noise barrier panels
(sandwich construction with perforated facing) or the use of substantial landscaping designs
along the barrier faces by a Landscape Architect.

1.2 EXPANSION JOINTS

The noise barrier is to be designed and installed so as to accommodate movement of the noise
barrier panel during the weather cycle without placing undue stress on any structure and the
noise barrier installation, or reducing acoustical attenuation. The joints in the noise barrier are to
match the size and location of the structure joints.

13 HEIGHT

The noise barrier system design should provide details of methods and materials to be used to
accommaodate varying wall heights above the top of footing.

1.4 PANEL ORIENTATION

Noise barrier elements should be designed and oriented to minimize entrapment and ponding of
water, and accumulation and infiltration of dirt and debris inside and on any surface of any
component. Corrugated, or ribbed panels, should be mounted such that the features are
oriented vertically.

15 PANELS WITH FIRE HOSE ACCESS

Noise barrier panels with fire hose access openings, if required, shall be designed with
additional reinforcement and protective coating around the opening, as necessary, to maintain
structural integrity.

2.0 MATERIALS
2.1 GENERAL

For materials, not specifically included in this section, the manufacturer should demonstrate to
the Region that the material has a minimum predicted maintenance free lifespan of 20 years.

All materials should have a flame spread classification less than, or equal to, 140 and smoke
developed classification less than, or equal to, 180 when tested in accordance with the ULC
standards.
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Metal and non-metallic components of noise barrier systems, including their performance, such
as corrosion and weathering, to be in accordance with the applicable CSA, ASTM, CAN/L1LC,
ULC, CSA/CAN and ANSI standards.

2.2 COATINGS

Coatings refer to all paints, stains and laminates. All coated components to be rated for
accelerated weathering. All coated steel components to be resistant to corrosion.

Components which are hot dip galvanized, or coated with a polyvinyl chloride (PVC) plastisol
using an epoxy primer using no adhesives for bonding, need not have accelerated weathering
test data

2.3 CONCRETE PANELS AND POSTS

2.3.1 Cast-in-Place

Cast-in-place concrete to conform to the requirements of the CSA Standards.
2.3.2 Precast

Precast concrete to conform to the requirements of the CSA Standards.

2.3.3 Steel Reinforcing

All steel reinforcing to conform to the requirements of the CSA Standards. The bars to be free
from rust, scale, or other substances, that will prevent bonding.

All reinforcing bars should be epoxy coated, conforming to ASTM Standards. The concrete
cover over the steel reinforcing should meet the requirements of the CSA Standards and in no
case should it be less than 50mm.

2.4 BARE METAL COMPONENTS

All bare metal components to be either fabricated of nonferrous materials, or hot dip galvanized
after fabrication, according to the requirements of CSA Standards. All welding to conform to
CSA Standards.

2.5 COMPOSITES AND METAL PANELS

Steel panels, exposed to traffic and snow removal operations, to be minimum nominal 0.91 mm
galvanized steel (20 gauge). All other panels to be of minimum nominal 0.76 mm galvanized
steel (22 gauge). All steel sheeting components to be coated with a material meeting the
requirements of this standard.

Acceptable products include galvanized panels and then coated with an organic polyvinyl
chloride (PVC) plastisol using an epoxy primer using no adhesives for bonding. The coating
system thickness must be 200 um on the surfaces exposed to traffic and snow removal
operations, and 100 um thick on all other panel surfaces.

Pop-rivets shall be either aluminum, with an aluminum mandrel, or aluminum, with a stainless

steel mandrel.
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Other composites or metal panels, such as aluminum, may be used as panels for sound
barriers, provided that such products are corrosion resistant and meet the acoustic and other
performance criteria in this Standard.

2.6 SOUND ABSORPTIVE QUALITY

If the noise barrier system is specified by the Acoustical Consultant to be sound absorptive, the
average Noise Reduction Coefficient (NRC) shall be not less than 0.70 (70%). Sound absorptive
materials used to fill cavities in double walled noise barrier systems, to increase sound
absorption, shall be semi-rigid type.

2.7 WOOD COMPONENTS

All wood products to be made out of graded lumber (conforming to National Lumber Grading
Association or Standard Grading Rules of Canadian Lumber 2000) and to be either naturally
resistant to decay for a minimum of 20 years, or to be pressure treated. The panel must be
composed of tightly fitted wood boards so as to avoid warping, splitting and loosening of
particles, knots and imperfections. All boards must be tightly butted and secured.

The use of board-on-board panels to meet the stated density/acoustic criteria is acceptable
provided that the boards are thoroughly secured. In addition, board-on-board panels shall have
tightly butted joints that are staggered, with provision to allow for expansion/contraction, and for
making the necessary field adjustments (e.g. for tightening up of developed gaps), where
required.

The use of Tongue and Groove, and V-joints for joining panels is acceptable provided that the
tongue or V -joint extent is not less than 19mm (3/4") long.

Nails, and other fastening devices, must be either hot dip galvanized steel, or made of
nonferrous or stainless steel.

When there is ground contact with wood, the wood must be pressure treated and cut ends to be
treated also, or protected from moisture penetration.

For wooden noise barriers, the following are the minimum acceptable features to qualify as an
acceptable noise barrier system:

1. All wood shall be selected for good appearance and free of defects and large/heavy knots.
In addition, all torn grain and surface stains shall be eliminated by appropriate surface
refinishing.

2. All skirts, coming in contact with the ground/soil, shall be pressure treated with finished cut
edges treated or protected from moisture penetration, and to be buried 100 to 150mm below
the finished ground level.

3. All exposed panels to be dressed with beveled edges on both sides.

4. All wooden posts (metal posts are also acceptable) to have minimum dimensions of 140 x

140mm, or larger, as required by the governing code, dressed to pattern.

Double posts are required on all directional changes greater than 20°.

Install coping on top of panels using one piece wood (or other acceptable metal products)

The use of decorative elements such as pilasters, curved (scalloped) top rail, post caps,

wood designs, etc. is preferable. In all cases, the decorative elements should not affect the

minimum barrier height requirements, the density, or any other acoustic/structural
requirements.

No o
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8. Wood, and/or metal frames, to be used to support the wood panels in place, and to be
designed to allow expansion/contraction of the wood panels/elements, and for making the
necessary field adjustments, where required.
9. All metal components, if any, used in a wooden sound barrier to conform to the metal or
steel component specifications in this Standard.

2.8 BRICK
All bricks used to be in accordance with the CSA standards.

29 GRANULAR MATERIAL

All granular materials shall be free from deleterious materials, debris and organic materials.
When used, it shall be compacted to 98% of Standard Proctor Dry Density.

3.0 INSTALLATION AND CONSTRUCTION

All work and noise barrier materials for specific installations are subject to field certification by
the design professionals to ensure adherence to the requirements in this specification.

All materials delivered to the construction site should be visually inspected by the owner, and/or
their representative, for proper dimensions, cracks, voids, surface defects, inconsistency in
colour and texture, and any other damage or imperfections.

3.1 HEIGHT AND ALIGNMENT

The noise barrier to be constructed to the height and alignment as specified by the Acoustical
Consultant. The minimum specified height of the noise barrier to be maintained at all times.

3.2 FOOTINGS, POSTS AND PANELS

The foundation, footing and post design, shall meet the objective of constructing a durable
sound barrier that meets or exceeds the objectives of this Standard of a 20-year life expectancy
and the set minimum guarantee of 5 years for material and installation of the noise barrier
system.

3.2.1 EOOTING

The footing shall be founded on undisturbed soil at the design embedment length as required
but shall be minimum below freezing depth of the area. The founding surface shall be confirmed
by a Geotechnical Engineer. All the soft spots to be removed and bottom of the footing
protected from freezing. In case of solid rock encountered at a depth less than the freezing
depth, foundation shall be carried minimum 300mm in the rock. The concrete of footing shall be
as follows:

1. Minimum 28 days compressive strength to be 20 Mpa

2. Ready mix concrete or site mix concrete to confirm CSA-A23.2

3. All site placed concrete to be protected from freezing and to be protected in excessive
summer temperature from drying.

4. The concrete in the footing shall be cured for a minimum period of 5 days before the
installation of panels.
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