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Statement of Qualifications and Limitations

© 2009 AECOM CANADA LTD. OR CLIENT (IF COPYRIGHT AS SIGNED TO CLIENT). ALL RIGHTS RESERVED. THIS
DOCUMENT IS PROTECTED BY COPYRIGHT AND TRADE SECRET LAW AND MAY NOT BE REPRODUCED IN ANY MANNER,
EXCEPT BY CLIENT FOR ITS OWN USE, OR WITH THE WRITTEN PERMISSION OF AECOM CANADA LTD. OR CLIENT (IF
COPYRIGHT ASSIGNED TO CLIENT).

The attached Report (the “Report”) has been prepare  d by AECOM Canada Ltd. (“Consultant”) for the bene  fit of the client
(“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the
“Agreement”).

The information, data, recommendations and conclusi ons contained in the Report:

are subject to the budgetary, time, scope, and othe r constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limita tions”);
represent Consultants’ professional judgement in i ght of the Limitations and industry standards for t he

preparation of similar reports;

may be based on information provided to Consultant which has not been independently verified,;

have not been updated since the date of issuance of the Report and their accuracy is limited to the time period and
circumstances in which they were collected, process ed, made or issued;

must be read as a whole and sections thereof should not be read out of such context;

were prepared for the specific purposes described i n the Report and the Agreement;
in the case of subsurface, environmental or geotech nical conditions, may be based on limited testing a nd on the
assumption that such conditions are uniform and not variable either geographically or over time.

Unless expressly stated to the contrary in the Repo rt or the Agreement, Consultant:

shall not be responsible for any events or circumst ances that may have occurred since the date on whic  h the
Report was prepared or for any inaccuracies contain ed in information that was provided to Consultant;

makes no representations whatsoever with respect to the Report or any part thereof, other than that th e Report
represents Consultant’s professional judgement as d escribed above, and is intended only for the specif ic purpose
described in the Report and the Agreement;

in the case of subsurface, environmental or geotech nical conditions, is not responsible for variabilit y in such
conditions geographically or over time.

Except as required by law or otherwise agreed by Co  nsultant and Client, the Report:

is to be treated as confidential,
may not be used or relied upon by third parties.

Any use of this Report is subject to this Statement of Qualifications and Limitations. Any damages ar ising from improper use
of the Report or parts thereof shall be borne by th e party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report.

(cr43_traffic_noise_study.doc)



United Counties of Leeds and Grenville

Traffic Noise Study

AECOM

Distribution List

Association / Company Name

1 Shane Gray (AECOM)

1 Guy Laporte (AECOM)

(cr43_traffic_noise_study.doc)




United Counties of Leeds and Grenville

Traffic Noise Study ‘ AECOM

Revision Log

Revision # Revised By Date Issue / Revision Description
0 Leaman Chow June 29, 2009 Draft for discussion
1 Leaman Chow July 28, 2009 Update figures and report body according to review notes

(cr43_traffic_noise_study.doc)



United Counties of Leeds and Grenville
AECOM

Traffic Noise Study

Signature Page

e

Leaman Chow, EIT.
Acoustics Engineer-in-Training
Direct Line — 905.747.7692

Report Reviewed By: Report Reviewed By:

&MQ&

Buddy Ledger, EIT. Frank Babic, P.Eng.
Acoustics Egnineer-in-Training Senior Acoustics Engineer
Direct Line — 905.747.7643 Direct Line — 905.747.7411

(cr43_traffic_noise_study.doc)



AECOM

Executive Summary

AECOM was retained to prepare a traffic noise study on behalf of The United Counties of Leeds and
Grenville, for the County Road 43 (CR43) road widening project. The purpose of the study was to assess
the resulting noise impact of widening CR43 from two lanes to four between Somerville Road and Highway
416.

Noise sensitive areas (NSA) in this study were identified as defined in the Ministry of Transportation
Provincial Highways Directive A-1 (QST A-1). Furthermore, each NSA’s qualification for noise mitigation was
evaluated by comparing the expected ambient sound level of the future “Do Nothing” and future “With
Improvements” scenarios to obtain the change in noise level above ambient (noise impact) as outlined in the
MTO/MOE Protocol for Dealing with Noise Concerns During the Preparation, Review and Evaluation of
Provincial Highways Environmental Assessments guidelines.

Noise sensitive areas considered in this study included residential dwellings as well as mixed use
commercial / residential buildings. The noise impact for each NSA is expected to be negligible (less than
5dB increase). Therefore according to the MTO/MOE protocol, since the expected noise impact is predicted
to be less than 5dB no noise mitigation is required due to the widening of CR43.
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1. Introduction

AECOM was retained to prepare a traffic noise study on behalf of The United Counties of Leeds and
Grenville, for the County Road 43 (CR43) road widening project. The purpose of the study was to assess
the resulting noise impact of widening CR43 from two lanes to four between Somerville Road and Highway
416.

See Figure 1 for an illustration of the study area.

Figure 1. CR43 Study Area

2. Environmental Noise Guidelines

2.1 MTO / MOE Protocol for Highway Construction

The MOE does not have specific noise guidelines related to the improvement or expansion of roadways.
However, the MOE does have a protocol (Reference #2) with the MTO relating to Provincial Highway
Expansions.

The MOE/MTO protocol states that if the expected impact (change in noise level above ambient) of
implementing roadway improvements is expected to be within 0-5dB no mitigation effort is required.
However, if the change in noise level above ambient is expected to be greater than 5dB investigation of
mitigation effort is required. The objective sound level is specified as the greater of the predicted future “Do
Nothing” ambient or 55 dBA. Table A and Figure 2 below represent the mitigation effort required based on
the expected noise impact of implementing any proposed roadway improvements.
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Table A. MTO/MOE Protocol for Dealing with Noise Co  ncerns during the Preparation, Review
and Evaluation of Provincial Highways Environmental Assessments (Reference #2)
Summary of Mitigation Effort

Change in Noise Level Above Ambient Mitigation Effort Required

0 - 5dB change - None

- Investigate noise control measures on
right-of-way.

- If project cost is not significantly affected
introduce noise control measures within
the right-of-way.

> 5 dB change

- Noise control measures, where

introduced, should achieve a minimum of
5 dB attenuation, over first row receivers.

- Mitigate to ambient, as administratively,
economically, and technically feasible.
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Figure 2. MOE / MTO Protocol Assessment Flowchart
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2.2 MTO Quality and Standards Directive (QST A-1)

Noise investigation procedures and mitigation criteria for provincial highways and their effect on noise
sensitive areas are also described in the MTO Quality and Standards Directive A-1 (Directive QST A-1,
Reference #1). This directive contains information that complements the MTO/MOE Protocol for Highway
Construction guideline for determining the requirement and feasibility of mitigation efforts. Additionally, the
appendices found in the directive describe in detail the definitions of terminology used in evaluating road
traffic noise.

3. Noise Sensitive Areas

Land uses designated as noise sensitive by the MTO directive QST A-1 consist of the following:

. Private homes such as single family residences

. Townhouses

. Multiple unit buildings, such as apartments with OLA’s for use by all occupants
. Hospitals, nursing homes for the aged, where there are OLA’s for the patients

Land uses that do not qualify as noise sensitive by the MTO directive QST A-1 consist of the following:

. Apartment balconies above ground floor

. Educational facilities (except dormitories with OLA’S)

. Churches

. Cemeteries

. Parks and picnic areas which are not inherently part of a NSA
. Day care centres

. All commercial and industrial

There are a number of residential noise sensitive areas (NSAs) within the study area. Figure 3 to Figure 6
below identify receptor locations along CR43 which were assessed. Other dwellings with similar setback and
orientation to the roadway will receive similar sound exposures and associated noise impacts. Dwellings
further removed from the roadway will receive reduced sound exposures due to increased distance
attenuation.
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Figure 3. CR43 Points of Reception Somerville Rd.t o Pinehill Rd
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Figure 4. CR43 Points of Reception County Road 44
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Figure 5. CR43 Points of Reception Grenville St to

Riverview Lane
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Figure 6. CR43 Points of Reception County Road 19
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According to QST A-1, Outdoor Living Areas (OLAs) are typically used as points of assessment for noise
sensitive areas. OLAs include an area at ground level, adjacent to the wall of a building associated with an
identified NSA which accommodates outdoor living activities. This area may be situated on any side of the
NSA with a typical distance of 3m from the dwelling wall and a vertical height of 1.2m. Although MTO
directive QST A-1 defines the height of an OLA to be 1.2m above ground, a height of 1.5m was used in the
assessment of NSAs in accordance with the MOE Noise Assessment Criteria in Land Use Planning guideline
LU-131 (Reference #3). Priority was given to MOE guidelines in instances where discrepancies between the
MTO and MOE existed.

Additional NSAs of interest which do not represent the typical scenario (OLA only located in one main area)
have been included (NSA1 and NSA4) to address potential noise concerns due to the impact of the
proposed roadway. These additional NSAs have been included since secondary locations that may act as
OLAs (side yards) exist due to the size and configuration of the properties.

The MTO/MOE protocol recognizes that an important assessment criterion for existing dwellings is the
change in sound exposure above ambient sound levels. Any change between 0-5dB requires no mitigation
effort; whereas, any change greater than 5dB requires further investigation of noise control measures. Table
B complements the MTO/MOE protocol and represents the perceived impact of changes in sound level.

Table B. Perceived Impact of Increased Sound Levels

Increase Sound Level Above

Ambient (dB) Perception Perceived Impact
0to 3 No Change Nil
4t05 Perceptible Change Low
6109 Almost twice as loud Medium

10 and Greater Twice as loud or greater High

4, Noise Impact Assessment

4.1 Traffic Data

Traffic information for the roadway widening project was provided in the form of AADT for the existing
roadway conditions as well as the future “With Improvments” scenario. Additionally, the future “Do Nothing”
traffic volumes were projected from existing values to the year 2029 using a 2.3% growth rate producing
AADT2029 estimates. Furthermore, it is our understanding that a 10% increase in road traffic volume is
expected during the summer months. AADT volumes were increased by 10% to estimate the summer
average daily traffic volumes (SADT) which represent the worst case traffic volume scenarios.
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Medium trucks represent 5% of the SADT and heavy trucks represent 0.7% of the SADT. Truck percentages
are not expected to change over time. Traffic counts on CR43 indicate that 94% of the daily traffic occurs
between the hours of 0700 and 2300 (Daytime) and the remaining 6% occurs between the hours of 2300 and
0700 (Night-time).

The road traffic data is summarized in Table C below and provided in Appendix A.

Table C. Road Traffic Data

Existing) Future Future SADT

. 5] . Medium Heavy Day/Night
Rl?lz?sgaggl;ifgc S(@E;r S'?\I%IhinggDo Impro(\\/lglr;hents) Trucks (% Trucks (% Split (%
2009) (year 2029) (year 2029) of SADT) of SADT) of SADT)
CR43 West of
Somerville Rd 6820 10747 15400 5 0.7 94/6 50
CRA43 Between
Somerville Rd &
Pinehill Rd 10285 16208 24200 5 0.7 94/6 50
CRA43 Between Pinehill
Rd & Rideau St 18480 29122 33000 5 0.7 94/6 50
CR43 Between Rideau
St & Grenville St 16445 25915 31900 5 0.7 94/6 50
CR43 Between
Grenville St &
Wellington St 17600 27735 33000 5 0.7 94/6 50
CRA43 East of
Wellington St 13200 20801 30800 5 0.7 94/6 50
1) Traffic volumes were obtained from correspondence with Steve Sergeant, AECOM Transportation Engineer.

(Stephen.Sargeant@ AECOM.com ; 1.613.389.3703)

2) Future AADT (Do Nothing) volumes were estimated by using available AADT data for existing conditions and applying 2.3%
growth rate per year. Future SADT (Do Nothing) volumes were estimated by applying an additional factor of 10% to the
calculated future (Do Nothing) AADT volumes.

4.2 Procedure

Sound exposures were calculated using STAMSON V5.04-ORNAMENT, which is a prediction model
produced and accepted by the MOE.

The topography within the study limits has been neglected as site observations indicated that the area is
relatively flat. Using the road traffic data, daytime (Leq,Day) sound exposures were calculated at each
receptor location. Leq,»4 sound exposures were not calculated since CR43 and the surrounding roadways
are not considered freeways or highways. Leq,;s sound exposures were used to assess daytime levels and
included 94% of the 24 hour traffic volume (SADT). To assess the noise impact, the predicted future “Do
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Nothing” sound exposures (year 2029) were compared to those of the predicted future “With Improvements
sound exposures (year 2029).

Ambient sound levels in the vicinity of the noise sensitive areas are dominated by road traffic noise from
CRA43, all other noise sources were ignored in the ambient sound level calculations. This is a conservative
approach since, in the noise impact assessment; any secondary sources would tend to reduce the
significance of sound exposure changes (i.e. impact) due to CR43.

4.3 Results

Table 4 shows for each identified receptor, the existing (2009) sound exposures, the future (2029) sound
exposures with and without the proposed road improvements, and the resulting noise impact (i.e. change
between scenarios).

Table D. Unmitigated Noise Assessment Results

Future Leq, Day (dBA)

Location Existing Leq, - — - —F Lot Noise Preceived Noise
DEVACIEY) Do With Impact (dB) Impact
Nothing” Improvements”
NSAl 54 56 57 1 Nil
NSA2 55 57 58 1 Nil
NSA3 50 52 53 1 Nil
NSA4 57 59 60 1 Nil
NSA5 52 53 54 1 Nil
NSA6 62 64 65 1 Nil
NSA7 62 64 65 1 Nil
NSA8 63 65 65 0 Nil
NSA9 53 55 56 1 Nil
NSA10 49 51 51 0 Nil
NSA11 49 51 53 2 Nil

In many cases the sound exposures are above the 55dBA objective limit set by the MTO/MOE guideline with
the implementation of the proposed road widening. However, since the noise impact at all NSAs is expected
to be less than 5 dB no mitigation effort is required. Additionally, the perceived impact as defined in Table B
at all NSAs would be considered nil when compared to the future “Do Nothing” scenario. Table E below
summarizes the results of assessing noise impact and mitigation needs.
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Table E. Noise Assessment Results

Future
(2029) Future (2029)
“Do
Nothing”
Led, pay Perceived
(dBA) “With Improvements” Noise
. @ Impact Noise
Leq, pay (dBA) Noise Impact  (dB) Recommended with Reduction
No No Mitigation Mitigation  Achieved “
Location Mitigation ~ Mitigated ® Mitigation  Mitigated Measures Measures © (dB)
No
Mitigation
NSA1 56 57 - 1 - None - Required
No
Mitigation
NSA2 57 58 - 1 - None - Required
No
Mitigation
NSA3 52 53 - 1 - None - Required
No
Mitigation
NSA4 59 60 - 1 - None - Required
No
Mitigation
NSA5 53 54 - 1 - None - Required
No
Mitigation
NSA6 64 65 - 1 - None - Required
No
Mitigation
NSA7 64 65 - 1 - None - Required
No
Mitigation
NSA8 65 65 - 0 - None - Required
No
Mitigation
NSA9 55 56 - 1 - None - Required
No
Mitigation
NSA10 51 51 - 0 - None -- Required
No
Mitigation
NSA11l 51 53 - 2 - None - Required
Q) Mitigated value not shown if mitigation is not recommended. Calculations showing the effects of mitigation for all NSAs are
presented in Appendix B.
2) The noise impact was calculated by subtracting the [Future (2029) “Do Nothing”] sound level from the [Future (2029) “With
Improvements” - Mitigated] sound level.
3) The perceived noise impact, as per Table B, with mitigation installed where indicated.
4) Noise reduction is calculated by subtracting the [Future (2029) “With Improvements” - Mitigated] sound level from the [Future

(2029) “With Improvements” - No Mitigation] sound level. A minimum acceptable noise reduction of 5 dB must be achieved

for a sound barrier to be considered effective enough to justify construction.
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4.4 Noise Mitigation

All of the noise sensitive areas considered in the study have a nil impact when comparing the noise levels of
the future “Do Nothing” and future “With Improvements” scenarios. The resulting noise impact is predicted to
be less than 5dB for all NSAs and therefore no noise mitigation is necessary according to the MTO/MOE
protocol. (also refer to Table A and Figure 2)

4.5 Construction Noise

Construction noise is temporary and unavoidable. The effect of construction noise at all NSAs is dependant
on various factors such as time of operation and size of equipment. Recommendations relating to the
management of construction noise include:

Adherence to applicable local bylaws. Instances where adherence to the local bylaws is not possible
and mitigation is not feasible an exemption should be obtained from the municipality before
construction.

Construction equipment noise emissions should comply with MOE guideline NPC-115.

Contract documents provided to the contractor should contain general noise control measures to
mitigate the noise impact at noise sensitive areas including two standard clauses regarding
equipment noise:

o Unnecessary noise caused by faulty or non-operating components must be addressed by
regularly maintaining all equipment.

o Duration of construction equipment idling is to be restricted to the minimum time necessary
to complete the specific task.

A noise complaint process may be set in place similar to the MTO directive QST A-1:

0 Any initial complaint from the public will require verification by the County that all noise
control measures to be applied are in effect. The County will investigate any noise
concerns, advise the contractor of any problems, and enforce its contract.

o Notwithstanding compliance with any noise control measures identified in the contract
documents, a persistent complaint will require the County to undertake a field investigation
to determine noise level emissions. Where noise level emissions, for that construction
equipment in use, exceed the sound level criteria for construction equipment contained in
the MOE Model Municipal Noise Control Bylaw, the County shall require the contractor to
comply with the sound level criteria where quieter alternative equipment is reasonably
available. When this occurs, the County shall pay the contractor for costs incurred. Where a
quieter alternative is not reasonably available, the equipment in use will be accepted.
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5. Conclusions and Recommendations

The CR-43 road improvement project is expected to have negligible noise impact at all noise sensitive areas.
Since the noise impact was calculated to be less than 5dB when comparing the expected ambient sound
levels of the future “Do Nothing” and future “With Improvements” scenarios at all NSAs, no mitigation is
required.
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Table Al. Additional Annual Average Daily Traffic (  AADT) Volume Information

Traffic Volume Breakdown Factor (%)
Medium Heavy Trucks 5
Large Heavy Trucks 0.7
Summer Average Daily Traffic (SADT) 110
Day / Night Traffic Split 94/6
1) Traffic volume information was obtained from correspondence with Steve Sergeant, AECOM Transportation Engineer.

(Stephen.Sargeant@ AECOM.com ; 1.613.389.3703)
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“1/N octave band”

“A-weighting”

“dBA”

“decibel”

“equivalent sound level

“frequency”

“noise emission”
“noise exposure”

“noise sensitive receptor
(NSA)”

“octave band”

“outdoor living area (OLA)”

means a band of frequencies integrally divided from an octave band. The
u.Lf. equals 21/N times the L.I.f. A commonly used frequency band is the 1/3
octave band.

means a frequency weighting characteristic intended to approximate the
relative sensitivity of the normal human to sound of different frequencies
over a specified sound level range. Sound level measurements for the
purpose of determining hazard to hearing are always A-weighted.

means a decibel of noise measured on a sound level meter using the A
weighting network

means a unit of measurement, in this case of sound pressure level, and
equal to 20 times the logarithm (base 10) of the ratio of the pressure of a
sound divided by the reference sound pressure of 20 Pa (0 dB). A doubling
of sound pressure results in an increase of 6 dB; a tenfold increase in
sound pressure results in an increase of 20 dB.

sometimes denoted Leq, means the value of the constant sound level,
exposure to which would result in exposure to the same total A-weighted
energy as would the specified time-varying sound if the constant sound
level persisted over an equal duration - measured in dBA

means the rate in Hertz (Hz) - previously denoted cycles per second, at
which a physical event is repeated. Normal human hearing extends over a
range of frequencies from about 15 Hz to about 15 kHz. Noise at higher
frequencies is more disturbing and is more hazardous, but is more easily
blocked or absorbed than is sound of low frequency. Sound which is
concentrated at a particular, or narrow band of, frequency is more
disturbing. (See tonality)

means sound radiating from, or leaving, a source.
means sound arriving at a receptor.

is a location that may be disturbed by noise. This can include, but is not
limited to, residences, schools, daycares, hospitals, and retirement homes.

means a band of frequencies where the upper limiting frequency (u.l.f.) is
twice the lower limiting frequency (l.1.f.). Octave bands are identified by their
centre-frequencies. The octave bands standardized for acoustic
measurements include those centred at 31.5, 63, 125, 250, 500, 1000,
2000, 4000, & 8000 Hz.

means area at ground level, adjacent to a NSA and accommodating
outdoor living activities. This area may be situated on any side of the NSA.
The usual distance from the dwelling unit wall is 3 m. The vertical height is
1.2 m above the existing round surface. Where unknown, the side closest to
the highway should be assumed. Paved areas for multiple dwelling
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“sound pressure”

“tonality”

“transmission loss (TL)”

residential units may not be defined as an OLA.

means the instantaneous difference between the actual pressure and the
average or barometric pressure at a given location.

means a characteristic of a sound which can be identified through the
sensation of pitch.
the measure of the airborne sound insulation provided by a partition.

Expressed in decibels (dB) it is a measure of ratio of the acoustic energy
striking the partition relative to the energy which is transmitted through it.
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