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THE DECIBEL (dB) SCALE THE A-WEIGHTED DECIBEL (dBA) SCALE

ADDITION AND AVERAGING OF SOUND LEVELS

Q HUMANS ARE ALSO SENSITIVE TO THE FREQUENCY

THE DECIBEL (dB) SCALE IS USED FOR SOUND/NOISE (PITCH) OF A SOUND

MEASUREMENTS & ASSESSMENTS

@ DECIBEL ADDITION
0 SOUND "PRESSURE" (ENERGY) LEVEL IN THE AIR IS
MEASURED IN DECIBELS (dB); A LOGARITHMIC SCALE. 60 dBA + 60 dBA x 120 dBA

1 THE RANGE OF SOUND PRESSURES ENCOUNTERED BY SE:;'_-:‘:TN‘EOF
HUMANS IS VERY LARGE; for example 1 to over 5 million. HUMAN EAR Difference Add this
Value to

QO THE LOGARITHMIC (LOG) SCALE IS A CONVENIENT SCALE . Yo USE LOGARITHMIC ADDITION Between 2 |\, e Higher

FOR HANDLING VERY LARGE NUMBERS 0] = [tow]  [ooee] Levels Level

|HIIIIIIIHIIIIHI\IIIHHIHIII\IIIHIIIIHI [Frequency, Ra] 70dBA + 40dBA = 70dBA >10a8 | 0

I AS A RESULT OF ABOVE FINDING, THE SOUND PRESSURE
LEVEL, IN dB HAS BEEN MODIFIED BY SPECIAL 70 dBA 60 dBA 70 dBA 10 dB
BE ‘WI T \WI T HHI T ”"I T T \WI ELECTRONIC FILTERS TO ACCOUNT FOR THE HUMAN

SUBJECTIVE REACTION TO THE PITCH (FREQUENCY
1 100 1,000 10,000 100,000 OF THE SOUND ( Q ) 70 dBA 65 dBA 71 dBA

Logarithmic (Log) Scale

Llnear Scale

5dB

CONVERTED BY | 70dBA + 68 dBA 72 dBA 2dB

‘SOUND LEVEL

O THE dB SCALE IS A COMPARATIVE SCALE; : ELECTRONIC Z0dBA + 70dBA = 73dBA g

i.e. a quantity to a "reference” quantity '\___\F"-TER To dBA/'..-"

THEREFORE, THE HIGHEST CHANGE FOR 2 EQUAL SOUNDS IS + 3dBA

,
.

L

Quantity "X"
[ovided 8y | -\‘[ y J THEREFORE, THE dB SCALE HAS BEEN CONVERTED TO AVERAGING OF SOUND LEVELS
["Reference Quantity ] AdBA sCALE

THE ARITHMETIC AVERAGE OF 70 + 60 = 65
HUMAN RESPONSE TO SOUND/NOISE IS SOMEWHAT LOGARITHMIC

THE LOGARITHMIC AVERAGE OF 70dBA + 60dBA = &7.4 dBA
HUMAN RESPONSE TO SOUND/NOISE IS ALSO COMPARATIVE ;

i.e, humans react to sound/neise by comparing 2 different sounds. dBA Scale

- L THEREFORE, THE LOGARITHMIC AVERAGE IS HIGHER THAN
HUMANS ARE ALSO SENSITIVE TO THE FREQUENCY (PITCH) OF A SOUND fsoﬁr?g?_g jﬁfﬁﬁi LEVEL", in dB CONVERTED TO THE ARITHMETIC AVERAGE
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THE EQUIVALENT SOUND LEVEL {Leq}) CONCEPT FOR ROAD TRAFFIC NOISE

THE EQUIVALENT SOUND LEVEL (Leq) CONCEPT

Instantaneous
Sound Level, Lp

Instantanecus
Sound Level, Lp

or Leq in dBA in dBA
Average Energy Level (Leq)
A Energy Averagﬂ ~ During the Daytime Period
Level {Leq) During the (16 Hours)
Simple Average Specified Time Period
Typical Level During the Average Energy Level (Leq)
ypical Maximum During the Night Time Period

Instantanecus Specified Time Period T
Pass-By Sound Level, Lmax Leq (8 Hours)

Sound Level,
day
/\ >

A Truck

Typical Variations of

Leq . —
| Typical Cars | | Typical Cars | nig ht
Typical Minimum ]
Time, H
‘Sound Level, Lmin ;- e T

Traffic Sound Levels

Over 1 day
- L
Tlme Hours Yf m Daytime 11=F;M gt ime w
A SPECIFIED TIME |

PERIOD {e.g. HOURS) > -« | 24 Hour »
SS WILSON ASSOCIATES Consulting Engineers Richmond Hill, Ontario
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SOUND LEVELS DUE TO VEHICULAR TRAFFIC NOISE
FACTORS AFFECTING THE SOUND LEVELS

VOLUME OF TRAFFIC
(AADT)

|1 L=

‘ TRUCK PERCENTAGE
(Medium, Heavy Trucks& Busses)

it

Maximum Maximum

- TRAFFIC SPEED 50 80
km/hr km/hr

(Posted Speed vs. Actual Operating Speed ?)

YORK REGION NOISE POLICY UPDATE

CONT......SOUND LEVELS DUE TO VEHICULAR TRAFFIC NOISE
FACTORS AFFECTING THE SOUND LEVELS

BN) ROADWAY GRADIENT
=>2%7?

e,
---------------------------------

- TYPE OF PAVEMENT

Open-Gra.d.ed- “RE

(Speed is a factor in this case)

Friction Course &R

]

Y/

ACOUSTIC SHIELDING liizzzzzz77
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NATURAL SOUND BARRIER

Consulting Engineers

Richmond Hill, Ontario
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TECHNICAL PROCEDURES- ROAD NOISE ENVIRONMENTAL

ASSESSMENT PROCESS (NEW CAPITAL WORKS PROJECTS)

Worst Case Receptor

INPUT

DATA

<+

Existing Receptors |

Locations

Existing and/or Future-Do-
Nothing Ambient Sound
.- Levels

ISSUE OF
CONCERN TO
YORK REGION

Future Sound Levels With

Future Land Uses |

SELECTION OF NOISE
SENSITIVE
RECEPTORS

Prediction Models and/or

‘ Aftual Field Measurements

— -
-«®

ESTABLISH AMBIENT
SOUND LEVELS

ISSUE OF
CONCERN TO
YORK REGION

the Undertaking {minimum <
10 years)

ISSUE OF
CONCERNTO
YORK REGION

Predicted Change Above the

Prediction Models

ESTABLISH FUTURE
ROADWAY SOUND
LEVELS

Applicable Criteria (Provincial
‘ andior Municipal)

Ambient andior Above Criteria
Levels

ISSUE OF
CONCERNTO
YORK REGION
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TYPICAL SCENARIO OF A ROAD WIDENING

Typical Outdoor
Living Area

' EXISTING AND/OR FUTURE DO-NOTHING SCENARIO

FACTORS CONSIDERED

-INCREASE IN TRAFFIC VOLUMES

- CHANGE TO DISTANCE SETBACK

- CHANGES TO TRAFFIC PARAMETERS

- CHANGES TO HORIZONTAL/VERTICAL ALIGNMENTS

Compare Future Sound Levels
With Ambient and Criteria Levels

IMPACT ASSESSMENT

L 4
L
‘ Sound Barriers “_
Horizontal and Vertical
Alighments, Pavement Type, ‘_
Speed, etc.

FEASIBLE NOISE
CONTROL MEASURES
& ENVIRONMENTAL
STUDY REPORT

SS WILSON ASSOCIATES

mm

ROADWAY/CAPITAL WORKS PROJECTS
IMPACT ASSESSMENT METHODOLOGY

CURRENT YORK REGION NOISE CRITERIA FOR ROADWAY
ENVIRONMMENTAL ASSESSNVIENTS

FUTURE TRAFFIC BASED ON MINIMUM 10 YEARS IN FUTURE
IMPACT/ICHANGE ="FUTURE" - "FUTURE-DO-NOTHING"'

IMPACT/CHANGE MUST BE
GREATER THAN 5dBA

EXAMPLE SOUND LEVELS
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THE OBJECTIVE FOR MITIGATION IS THE HIGHER OF, THE
Leq DAYTIME 55 dBA OR THE FUTURE DO-NOTHING AMBIENT
IMPACT ASSESSMENT FOR OUTDOOR LIVING AREAS

NOISE BARRIERS TO BE USED AS A LAST RESORT

(barrier to be constructed at the Region's expense and on the Regional ROW)

Consulting Engineers

Richmond Hill, Ontario




