NPC-101

Pub]ication HPC-101

Technical Definitions

Technical Terminology and Standards

The following terminology and standards shall be used for the

purposes of any Noise Control By-Law enacted pursuant to Tha Environ-
mental Protection Act and all Publicatians of the Noise Pollution
Control Section of the Pollution Control Branch of the Ministry of the
Envircnment. The definition of any technical word used in such By-Law
or this or any such Publication and not herein defined shall be the
definition appearing in the applicable Publication of the Canadian
Standards Association (CSA), the American National Standards Institute
{ANSI), the International Organization for Standardization (I50), the
Internaticnal Electrotechnical Commission (IEC}, the Society of Automotive
Engineers (SAE), or the Machinery and Equipment Manufacturers Association

of Cznada (MEMAC):

(1) Acoustic Calibrator
An "Acoustic Calibrator" is &n electro-mechanical or mechanical

device intended for the calibration of sound level meters and
meeting the specifications of Publication HPC-107
- Instrumentation, for Acoustic Calibrators.

(2) A-deighting

“A-weighting” is the frequency weighting characteristic as
specified in IEC 123 or IEC 179 and intended to approximate
the relative sensitivity of the normal human ear tc different

frequencies (pitches) of sound.

(3) A-weighted Sound Pressure Level
The "A-weighted sound pressure level" is the sound pressure
level modified by application of the A-weighting. It qs
measurad in decibeis, A-weighted, and denoied dBA.

(4) Beating

"Beating" is the characteristic of a sound which has an audible
cyclically varying sound level, caused hy the interaction of
e sounds of almost the same frequency.

(5) Buzzing Sounds

A "buzzing sound" is a sound which is charactarized by the nresence
of & large number of related discrete harmonics in its frequency
spectrum. These harmonics together with the fundamental freguency
produce & sound which subjectively is termed a "buzz". Examples
gre sounds from a buzzer or a chain saw.

- 5] -



NPL-101

(6)

Decibel
The “decibel” is a dimensionless measure of sound level or

sound pressure level; see sound pressure level.

Effective Sound Pressure

The "effective sound pressure" at a point is the root-mean
square value of the instantaneous sound pressure, over a
time interval, at the point under consideration as detected
with a sound Tevel meter meeting the requirements of Publi-
cation NPC-102 - Instrumentation.

Equivalent Sound level
The "eguivalent sound Tevel" sometimes denoted Le , 15 the

value of the constant sound level 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 time interval. It is measured

Cdin dBA.

{10).

The mathematical definition of eguivalent socund Tevel (Leq) for
an interval defined as occupying the period between two points

in time t} and t2 is:

L =10 log,n 1 E: P2(t)  dt
&q W ¢ 5

2 1 Pr

whera p{t) is the time varying A-weighted sound pressure and
Pr is the reference pressure of 20 (Pa.

Fast Respanse

"Fast response” is a dynamic characteristic setting of a sound
Jevel meter meeting the appiicable specifications of
Publicaticon NPC-102 - Instrumentation.

.Freguencg . . .

The "frequency" of a pericdic quantity is the number of times
that the guantity repeats {tseif in a unit interval of time.
The unit of measurement is hertz {Hz) which is the same as cycies

per second.
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(1) General Purposs Sound Level Meter
A "General Purpose Sound Level Meter" is a sound level meter

which meets the specifications of Publication KPC-102 -
Instrumentation, for General Purpose Sound Level Meters.

(12) Impulse Response
“Impuise response” {s a dynamic characteristic setting of a

sound level meter meeting the specifications of
Publication NPC-102 - Instrumentation, for Impulse Sound

Level Meters.

(13) Impulsive Sound
An "impulsive sound" is a single pressure pulse or a singie

burst of pressure pulses, as defined hy IEC 1794, First
supplement to IEC 179, Sections 3.1 and 3.2.

{14} Impulse Sound Level
The "impuise scund Tevel" is the sound level of an impulsive
sound as measured with an ImﬁuTsé'Sound Level Heter set to
impulse response. It is measured in A-weighted decibels,

denoted dBAI.

(15) Impulse Sound Level Meter
An "Impuise Sound Level Meter" is a sound level metar which

meets the specifications of Publication WPL-102 - Instrumenta-
tion, for Impulse Sound Level Meters.

{(18) Integrating Sound Level Meter ‘
An "Integrating Sound Level Meter" is a sound Tevel meter
which is capadie of being used to derive the equivalent

and which meets the specifications of

sound Tevei (Leq)
Publication NPC-102 - Instrumentation, for Tvpe B Integrating

Sound Leve] Mzters.

(17) Logarithmic Mean Impulse Sound Level
The-"Logarithmic-Mean -Impulse Sound Level", sometimes derioted Lo e
of N impuisive sounds, is ten times the Tocarithm to the base
10 of the arithmetic mean of ten to the power of one tenth the

impulse sound level of each impulsive sound.

Algebrafcally, it can be written as:

dBAI]/]U

dBAI2/10 ‘ dBAIN/1O
+ 10 ... +10 )

} 1 (10
LLM = 10 10910 [ N

where, dBAI1, dBAlzi ....dBAIN, are the N impulse sound Tevels.
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(18) Overoressure
The "overpressure’ at a point due toc an acoustic disturbance

is the instantanecus difference at that point between the pezk
pressure during the disturbance and the ambient atmospheric
pressurz. The unit of measurement js the pascal. One pascal,
abbreviated Fa, is the same as one newton per square meirs,

abbreviated N/mz.

(19} Qverpressure Level
The "ocverprassure level” is twenty times the Togarithm to
the basz 10 of the ratio of the peak pressure to the refsrance

pressurs of 20 uPa.

(1]

(20) Peak Particle Velocity
The “pesk particle velocity” is the maximum insiantanedaus
velocity experienced.by the particles of & medium when
set into transient vibratory motion. This can be derived as
the magnitude of the vector sum of three orthogonal com-

ponents and is measured in cm/s.

(21) Peak Fressure Leve] Detector
A “"Peak Prassure lLevel Detector" is a device capable of
measuring peak pressure or pressure level perturbations in air
and which meets the specifications of Publication NPC-102

- Insirumentation, for Psak Pressure Level Detectors.

(22) Percentzile Sound Level
The "% percentile sound Tevel", designated Lx’ i5 the sound
Jeve] sxceeded x percent of a specified time period. It is

measured in dBA.

{(23) Quasi-Steady Impulsive Sound
‘"Quasi-Steady Impulsive Sound” §5 a sequence of impulsive sounds
emitize from the same source, having a time intervai o7 jass
than 3.5 s between successive impulsive sounds.

{24) Slow Sesponse
"Slow response” is & dynamic characteristic setfing af &
sound level meter meeting the applicable specifications
of Pubtication NPC-102 - Instrumentation.

{(25) Soung
uSounc® is an osciilation in pressure, stress, particle

dispizcement or particle velocity, in a medium with internal
forces {e.g. elastic, viscous), or the superposition o¥ such
propacatad oscillations, which may cause an auditory sense-

tion.
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(26) Sound Level
"Sound Tevel" s the A-weighted sound pressure level,

{27) Sound Level Meter
A "cound level metar” is an instrument which is sensitive

to and calibrated for the measurement of sound.

(28) Sound Pressure
The "sound pressure" is the instantanecus difference between

the actual pressure and the average or barometric pressure

at a given location. The unit of measurement is the micrepascal

( wPa) which is the same as & micronewton per squave metre
(/). |

{28) Sound Pressure Level
The “sound pressure Tevel" is twenty times the logarithm to

the base 10 of the ratio of the effective pressure (p) of a
*sound to the reference pressure (p) of 20 'wPa.” Thus the
sound pressure level in dB = 20 Togy, g—.
r

(30) Tonality

A "tone" or a "tonal sound” is any sound which can be distinctly
identified through the sersation of pitch.

(31} Vibration
“yibration" is a temporal and spatial oscillation of displacement.

yelocity or acceleration in a solid medium.

{32) vibration Velocity Detector
A "Vibration Velocity Detector” is a device which is capable
of measuring vibration velocity and which meets the specitications

of Publication NPC-102 - Instrumentation, for Vibration Velocity

Petectors.
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Publication NPC-102

Instrumentation

1. Scope
This Publication sets out minimum specifications vor equipment used

for the measurement of sound and vibration. For most of the speci-
fications the International Electrotechnical Commission (IEC) recommended
standards 123 (First edition 1961), 179 (Second edizion 1973) and 179A
(First supplement to IEC 179, pubTished 1973) have been adopted. In

some cases, these standards are amended or augmenied tor greater pre-

cision.
TABLE 102-1
HPL-102 Type of Instrument Application
3 General Purpose Sound Level Meter Hon-impulsive
sounds
4 Impulse Scund Level {eter Impulsive sounds
5 Peak Pressure Level Detector Peak pressure
perturbations
3 Type B integrating Sound Level Varying sounds of
Meter low crest factor
7 Type A Integrating Sound Level Varying sounds of
Meter ‘ high crest factor
8 Vibration Velocity Detector Peak vibration
velocity in solids
3 Acoustic Calibrator Calibration of
spund Tevel meters
2. Technical Definitions

The technical terms used in this Publication are defined in the
specifications themselves or in Publication RPC-101 - Technical

Definitions.
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3. General Purpose Sound Level Meter

(1

(2)

Purpose

A General Purpose Sound tevel Meter is a sound level meter
which s jntended to be used for the measurement of non-
impulsive sounds, without significant A-weighted acoustic
energy above 2000 Hz.

Specifications

A sound level meter which meets the following specifications

is a General Purpose Sound Level Meter:

(a) the sound level meter. including a microphone equip-
ped with a windscreen shall meet the specifications
of IEC 123, except that, in additicn to meeting ths
specifications of subclause 5.2 thereof, the micro-
phone of the sound level meter shall also meet the
specifications of subclause 5.2 amended by the sub-
stitution therein of an angle of incidence of £30°
instead of =90°, as it therein appears, and by the
sutstitution of Tahle 10D2-2 hereof instead of Tabizs 1, .
as it therein appears;

{b) the sound level meter shall incorporate A-weighting,
which is specified in IEC 123 as optionat;

(c) the sound Tevel meter shall have a minimum usable
range of sensitivity of from 40 dBA to 100 dBA and
it shall read to an accuracy of =1.0 dB over that
range;

(d} & windscreen shkall be jnstalled on the microphone and
shall not affect by more than 1 dB the tolerance are-
scribed in clauses {&) and (c);

(e} the sound Tevel meter, including a microphone equipped with
2 windscreen, shall, when operated in the presencz oF wind,
indicate a wind-induced sound Jevel not in excess of the
relevant value listed in Table 102-3.

g, Impulse Sound Level Meter

)

(2)

Purpose
An Impuise Sound Level Meter is a sound Tevel meter which s
intended tc be used for the measurement of any scunds, in-
cluding scunds faor which a General Purpose Sound Level #etsr
may be uéed- '

Specifications

A sound level meter which meets the following specificaticns

is an Impulse Sound Level Meter: _
fa) the sound level meter, including a microphone equipped

with a windscreen, shall meet the specifications of

Beneral Purpose Sound Level Meter;
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6.

{b)

(c)

the sound level meter, including & microphone equipped
with a windscreen, shall meet the specifications of
IEC 179 and IEC 179A, supplement “to IEC 179, including
the opticnal characteristics mentioned in subclause
4.5 of IEC 1794;

the sound Tevel meter shall incorporate A-weighting

as specified in IEC 179.

Peak Pressure Level Detector

)

(2)

~-—specitizd-fn-section-4 zhove): -

Purpose
A Peak Pressure Level Detector is a sound level meter which

is intended to be used for the measurement of peak pressure
perturbatiens in air. The value indicated by this device iz
not an average of the pressure Tevel perturbations.
Specifications

A sound level meter which mests the following specifications
is a Paak Pressure LeVe] Detector (the features of this de-

(a)

vice are incorporated in an Impulse Scund Level Meter as

the microphone of the sound level meter, when eguipped
with a windscreen, shall perform within a tolerance of
=1 dB throughout the frequency range of from & Hz o
31.5 Hz in the circumstances and conditions for use set
out in Table 1 of IEC 179;

the sound Tevel meter without the microphone shall be
cepable of providing linear response as specified in
subclause 4.5 of IEC 179, within a toTerance of =1 d8
throughout the frequency range of from 5 Hz to 15 kHz;
the sound leve! meter shall ingorporate the optional
characteristics specified in subclause 4.5 of IEC 1784;
the sound Tevel meter shail meet the specifications

set out in IEC 779 clause 3, subcTauses 4.1, 4.2, 4.4,
4.5, 4.7, 4.8, clause 5, subclauses 6.2, 6.3, 6.4, 8.5,

5.8, 6.9, 7.1 through 7.9, 7.71, 8.7, &.2, 8.3, 8.6 inrough

8.3, and the appropriate specifications of clause 18.

.Type B“iﬁtegréfiﬁé-Soﬁnd Levei Mefer

(1)

Purpose

(a)

{b)

(c)

An Integrating Sound Level Meter is a sound level meter

NPC-102

which §s intended to be used for the measurement of sound over

a period of time, such that the equivalent sound Tevel

(LEq) of the sound 'may be obtained.

The Type B Integrating Sound Level Meter is specified with

sufficient dynamic range and measurement precision to reasure

eguivalent sound Tevels of general sounds that exceed

limitations set out in this by-Taw.

Either a Type A or Type B Integrating Sound Level Metsr may

be used for most such applications, but a Type A Integrziing

Sound Level Meter must be used when the sound under stugy
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(2)

js Quasi-Steady Impulsive Sound (see WPC-103 - Procedures, sections
3 and 4) or when the operational dynamic range greatly exceeds

40 dB.

General Cascripticn
The tolerances specified for the microphone, weighting and

amplifier of a Type B Integrating Sound Level Meter are ine

same as those specifisd for a General Purpose Sound Level

Meter in section 3 of this Publication. The computationai
portions of the instrument must operate within a net accurzcy of
#1 dB for time periods of 20 minutes to one hour aver & dynamic

range of at least 40 dB with test signels having a crest Tzctor

{as defined in IEC 178A) up to 3. An operator-activated =witch

i5 dncluded to inhibit the integration function alone and, if the
system includes an elapsed-time clock, to inhibit both the integra-
tion and time summation functicns.

Specitications '

A zound level meter which meets the following specificaticns

"is & Type B Integrating Sound Level Meter:

() the instrument will generally he a combination of microphone,
amplifier, A-weighting network, computation circuit 0
obtain the integral of the mean square A-weighted crassure,
display and a means of jnhibiting the integration,
but may vary from the above provided that it periorms the
same functions within the tolerances set out pelow:

(b} the instrument may include computational circuitry ic caleu-
late and display the eguivalent sound level directiy:

{c) the microphone of the instrument shall meet the specitications
of clause 5 of IEC 123, except that, in additicn io —eet-
ing the specifications of subclause 5.? thereof, ths wicro-
ohone shall alsc meet the specifications of subcleuss 5.2
amended by the substitution therein of an angle of fncidence
of = 30° instead of : 50°, as it therein appears, zrc by
the substitution of Table 102-2 hereof instead ot Tz:le 1,

as it therein appears;

{d). a.windscreen shall be installed on the microphone Zuring

operation and shall not affect by more than 1 dB the

tolerance prescribed in clause {c);

{g) the sound level meter, including a microphone equiosed with a

windscraen, shall, when operated in the presence of wind, in-
dicate a wind-induced sound lsvel not in excess ov -ne relevant

value listed in Table 102-3.
(f) the A-weighting network shall meet the specificaticns of

Table II and Figure I of IEC 123;
{g) the amplifier shall meet the specifications of subciauses

7.2, 7.3 and 7.1 of IEC 123;
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for each sensitivity setting of the instrument the amplifier
shall have a power handTing capacity at least 10 dB greater
than the maximum sound Tevel specified for that sensitivity
setting;

if the computation circuit is of the sampling (digital) type,
when operating in conjunction with the microphone, windscreen,
A-weighting network and ampiifier, it shall generate a signal
proporticnal tc the mean square A-weighted pressure with a

1 #0.25 s exponential averaging time constant;

the computation circuit shall integrate the mean square
A-weighted pressure and shall be capable of doing so on

each sansitivity setting for a minimum of 6 minutes at the
maximum sound Tevel specified for that semsitivity setting;
if the computation circuit is not capahle of meeting the
specification of clause (j) with the reference therein to

"6 minutes" changed to "80 minutes®, then the device shall

be provided with a means to indicate to the 6perator when

the integration capability has been exceeded;

~if-the computational circuit is of the sampling {digital)

type, sempiing shall take place at Teast iwice per secand;
the computation circuit shall operate over the usable

dynamic range of the instrument with a linearity of =1 dB or
any sound with a ratio of peak pressure.io root mean square
pressure up to 3 (crest factor up to 3);

an operator-activated switch shall be provided to inhibit
integration or, if the instrument has an internzl elapsed time
ciock, to inhibit both integration and accumulation of

time;

the combination of windscreen, microphone, A-weighting
network, amplifier and computation circuit shall have a
usable dynamic range extending at least from 50 dBA to

9C dBA and the manufacturer shall specify the usable

dynamic range;

the instrument may be provided with more than ona sensitivity
setting and the manufacturer shall specify the minimum and
maximum input sound Tevel for each sensitivity setting;

if the maximum sound level specified for any sensitivity

setting is less than 100 dBA, the system shall inciude a
means. of indicating to the operator that the maximum input
sound Tevel for that sensitivity setting has been exceeded
and such fndication shall be maintained until cancelled hy
the operator;
the display shall indicate either,
(i} an ocutput proportional to the integrated mean
square A-weighted pressure, or
{i1} thz dintegrated mean square A-weighted pressure
divided by the duration of the period of time
for which the eguivalent sound Tevel is to be

determined, or
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7.

Tyoe A

(ii7) the equivalent sound Tevel for the period of time
for which the equivalent sound level is to be
determined;

(s) it shall be possible to read from the display or to calculate
from the reading of the display, the equivalent sound level
to a resolution of =1 dB over the usahle dynamic range of
“the instrument for integration times from 20 minutes to 60
minutes;

(t) if the indication of the display is as described in subclause
{13} or (ii%) of clause {r}, the instrument shall include an
elapsed-time clock;

{u) the complete instrument shall follow the recommendations and meet
the specifications of subclauses 7.4, 7.3, 7.6, 7.7, 7.8 and

7.9 of IEC 123; and
{v) the instrument shali include a means of determining whether the

battery of the instrument if any, has sufficient Tife to permit
groper operation for a period of at Teast one hour.

iﬁtﬁuratinq Sound Level Meter

(1

¢

Purpose .
{a} An Integrating Sound Level Meter is a sound level meter

which is intended to be used for the measurement of sound
over & peripd of time, such that the ecuivalent sound level
(L ) of the sound may be obtained.

(&) he Type B Integrating Sound Level Meter is specified with
sufficient dynamic range and measurement arecision to measure
equivalent sound levels of general sounds that exceed
Timitations set cut in this By-Tlaw.

{c) Either & Type A or a Type B Integrating Sound Level Heter may
be used for most such applications, but & Type A Intecgrating
Sound Leve] Meter must be used when the spund under study is
Quasi-Steady Impulsive Sound {see NPC~103 - Procedures,
Sections 3 and 4} or when the operational dynamic range
greatly exceeds 40 dB.

General Description

Thetolerances specified for the .microphone, weighting.and

amplifier of a Type A Integrating Sound Level Heter are the

same as those specified for a General Purpose Sound Level

Meter in section 3 of this Publication: The computational
portions of the instrument must operate within & net accuracy of
1 dB for time periods of 20 minutes to one hour over a dynamic
range of at least 80 dB with test signals having a crest Tactor
(as defined in IEC 179A) up to 5. An operator activated switch
ic included to inhibit both the integration snd time summation

functions.
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(3)

NPC-102

Specifications

A sound Tevel meter which meets the following specificatians

is a Type A Integrating Sound Level Meter:

(a) the sound level meter shall meet the speciTicatians of a Type B
Integrating Sound lLevel Meter;

(b) the instrument shall be provided with an internal

elapsed-time clock; '

for each sensitivity setting of the instirument, the amplifer

shall have a power handling capacity at lezst 74 dB greater

than the maximum sound level specified for that sensitivity
setting;

(d) the computation circuit shall operate over the usable dyramic
range of the instrument with a lineariiy of =1 dB for any sound
with & ratio of peak pressure t0 root TEan sguare pressure up
to 5 (Crest Factor up to 5); and

{e) the combination of windscreen, microphone, A-weighting network,
amplifier and computation circuit shall have a usabie dynamic
range extending at Teast from 40 dBA to 120 dBA.

Vibration Velocity Detector

(1)

{2)

Puroose
A Yibration Velocity Detector is a deyice intended to be used

for the measurement of the peak particle velocity of a solid

survace.

Specifications

A device which meets the following specificziions is a Vibration

Velocity Detector:

{a) the device shall include either a transducsr which res-
ponds to the total vibration vector or three transducers
which have their axes of maximum sensitivity mutually
orthogona?l +1%;

{b) where three transducers are used to measure three mutuaily
orthogonal companents of vibration, the response of
gny one of the transducers to vibration in the plane
normal to its axis of maximum sensitivity shall be less
than 10% of {its response to the same vidration along its
e e s-éﬁ_s'i‘-ci'vit&;” oo T oEIE R

(c) the output of the device shall be proportional to the
valocity of the surface on which the transaucer is, or
the transducers are, mounted and the output of the device
shall be in such form that the device indicates, or tan
be used to calculate. the peak particle velocity in the
Trequency range of from 5 Hz to 500 Hz over a range of peak
particle velocity of from 0.25 cm/s to 10 cm/s with a

iclerance of =10%; and
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(d) it shall be pessible to field-calibrate the device with
an accuracy of +5% using either a reference electrical
signal in series with the eouivalent transducer impedance

or & reference vibration source.

9. Acoustic Calibrator

{1} Purpose
AN Acoustic Calibrator is an electro-mechanical or mechanical

device which produces sound of a known frequency and which,
wher coupled to a sound Tevel meter, produces a predictable
response in the sound level meter if the sound level meter is
operating properly at the calibration frequency.
{2) Specifications
' A device, capable of producing sound, which meets the following
specifications is an Acoustic Calibrator:
{(a) the device shall be capable of being physically attached
to a sound level meter in such a way that the device
and the sound level meter are "acoustically coupled",
~that is,-scund from the_device.is transmitted through.
the air by way of a chamber formed by the attachment
of the device to the microphone of the sound level meter;
(5) the device shall produce sound of a stated frequency,

within a frequency tolerance of 5%;
(c) the manufacturer of the device shall provide with the
device, any data required in order to determine the sound
Tevel reading which should be indicated on the sound
Tevel meter when calibrated for those microphone and
sound Tevel meter types with which the manufacturer recommends
the device be used. Where additional accessories must o2
used to provide this sound tevel reading, the manufacturer
shall state that they must be used;
{d} the maximum toTlerance in the sound pressure level
generated by the device when coupled to the microphone
shall apply over an atmospheric pressure range of 87 kP
tp 107 kPa, and shall be *0.5 dB cver the temperature
range of from 0% +o 40% and #1.0 dB over the temperature range
O e sl T
(e) +if the device is battery powered, means for checking
~ the battery condition shall be fincluded with the devicg;
(f) the following data shail be ﬁrovided with the device by
the manufacturer,
{{) ‘the nominal sound pressure level produced,
{i1) the nominal frequency at which the device operates,
(i91)the ranges of temperature and atmospheric pressure
over which the device is intended to operatez, and
the applicable overall sound pressure level tolerance
for these ranges.
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TABLE 102-2

Permissible Tolerances on Microphone Sensitivity
Over an Angle of = 30°

Fraquency Hz Permissible Tolerances dB

‘L\‘k B#
31.5 - 500 ‘ +1] 1

100G =] =]

2000 +2 +1-2

4700 I B - B I B |

8000 +10 +1-10
* COLUMN A: . The micrephone is mounted on the sound level seter.
**  COLUMN B: The microphone is physically separated from the sound

level meter but electrically connected thers:o.

TABLE 102-3

Maximum Wind Induced Sound Level Indicatian Using A-weicrzing and
STow Response (where availahle)

Wind Speed dBA
15 km/h ) 41
20 km/h 48
25 km/h 53
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Publication NFC-103

Procedures

1.  Scope

NPC-103

This Publication comprises the various measurement procedures to be
used in connection with other Publications which provide Timits or
standards for sound or vibratjon, Several of the procedures adopted
are those of nationally or internationally recognized agencies.
Table 103-1 lists the measurement procedures which are includeg in

this Publicatfon.

TABLE 103-1

HPC-103
Section Type of Measurement Procadure
3 ~ Steady or impulsive sound _ Ministry |
4 Yarying sound Ministry
5 Sound and vibration from blasting Hiniétry
6 Powered mobile construction eguipment - SAr J8Ba
7 Pneumatic equipment MEMAC
. 8 Smail engines SAE 41046
8 Trucks with governed diesel engines CSA Z707.22-M

2. Technical Definitions

The technical terms used in a procedure shall have the meaning
either in that procedure or in Publication NPC-101 - Technical
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3.

Procedure for Measurement of Steady or Impuisive Sound

(1)

(2)

(a)

Classification
For the purposes of this procedure sounds can conveniently be

placed in four mutually exclusive categories as follows:
{(i) impulsive scunds, other than Quasi-Steady Impulsive

(a)

{b)

(c)

(419)

Sounds, such as, but not 1imited to, the sound from
gunshots, certain explosive pest control devices
and certain industrial metal working operations

(e.g. forging, hammering, punching, stamping, cutting,

forming and moulding);

} Quasi-Steady Impulsive Sounds, such as, but not Timited

to, the sound from pavement breakers, riveting guns, in-
effectively muffied internal combustion engines or in-
effectively muffied air compressors;

buzzing scunds, such as, but not Timited to, the sounds
from positive displacement blowers, chain saws, =mall
combustion engines and concrete finishers;

{(iv} all other sounds.
{(b) Appiication
This procedure agplies to measurements at & point of reception

of:
(5)

(i

1

sound of a type mentioned in category (i) or (i} of
clause {a}; and

sound of a type mentioned in categories (iii)

or {iv) of clause (a), which is always higher than
the permissible level or which, when the sound is
present, does not vary in leval over & range of Tore
than 6 dB during the period of observation.

Instrumentation
Sound Level Meter

(i} An Impulse Sound Level Meter shall be used for he measure-

~1

ment of sound in category (i), (ii) or (iii) of ciause

3(1) (a).

(i1} A General Purpose Sound Level Meter shall be usec Tar the

measurement of sound in category (iv) of clause 3{1) (a).

... NOTE:._An Integrating Sound Level Meter may be used for

the measurement of sound in category (iv) of clause 3(1)
(a), but the procedure set out in section 4 - Procedure
for Measurement of Varying Sound must be used. .

Calibrator

An Accustic Calibrator shall be used.‘

Windscreen

A windscreen shall be used.in all outdpor measurements.

- 68 -



(3)

(4)
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Measurement Location
For sound transmitted solely through air, the measurement

jocation shall be one or more of the following points of

reception:

(a) a location cut-of-doors where a person may be
exposed to the sound; or

(b} the plane of an exterior door or window of & room
in which a person may be exposed to the sound, where
the door or window is open.

Use of Instrumentation

(a} Battery Check

I¥ the sound Tevel meter is battery powered the corndition
cf the battery shall be checked after the meter has been
allowed to warm up and stabilize. The batitery condition
shall be rechecked at least once per hour during a series
of measurements and at the conclusion of such measurements.
The meter shall not be used unless the baitery condition 1is

confirmed to be within the range recommended [;y the manu-

facturer for proper operation.

(b} Calibration

The sound Tevel meter shall be calibrated after the meter
has bzen allowed tc warm up and stabilizs at least once
per hour during a series of measuremenis and at the conclu-
sion of such measurements.

{c) Sound Level Meter Settings
Measurements shall be taken using the following response

settings:

(1) Impulse Response {dBAI)
The impulse response and A-weighting shall be used
for impulsive sound in category (i) of clause 3 {1)(a).
An ‘impulse hold' facility may be used if aveilable on

the meter.

{(ii) Slow Response (dBA)
The slow response and A-weighting snsll be used Tor

sound in categories (i1}, (ii1) or {iv) of clause

3 (1){a).

“{d) " Instrdament Configuration

{i) Reflective Surfaces
The microphone shall be located not iess than ! m above

the grdund, not less than 1 m from gny sound reflective
surface except for the purposes of clause 3(3}(b)

and not less than arm's length from the body of the perseon
operating the meter. Not more than cne person, other than
the operator of the meter, shall be within 7 m of the
microphone and that person shall be ehind the cperator

of the meter.
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(1)

For the case of clause 3(3)(p) the microphone shall be
in the middle of the aperture located not less than

15 ¢m from the window frame ar door frame.

Microphone Orientation

The microphone shall be oriented such that the sound to
be measured is incident at an angle recommended by the
microphene manufacturer for flattest Trequency response

in a free field.

(e} Measurement - Slow Response

{1)

(1)

Readings Taken

For sound in categories ({i), {iii) or (iv) of clause

3 (1){a), a minimum of three observations with a minimum
observation time of 15 s each shall be made. The observed
average reading for each of the observations shall be
noted as well as the minimum and the maximum of the range
of sound levels during each observation period. If the
gdifference between any two observed average readings is
greater than 3 dB, a minimum of six observations shall

be made.  For the purpose of adjustments for intermit--
tency the duration of the sound in any one hour shall be
noted.

Readings Reported
The arithmetic mean of the observed average readings

shall be reported, rounded to the nearest decibel. Adjust-
ments for intermitience and quality of sound shall be

made in accordance with Publication NPC-104 - Sound Level
Adjustments, and the result shall be reported. The

result is the one hour equivalent sound level (Leq)

of the sound under study for any cne hour period

during which the readings were taken pursuant to

subclause (7).

{iii)Wide Variation of Sound Levels

If, in making observations pursuant to subclause (i},
there is a difference of more than 6 dB between the
lowest and highest values of the observed ranges of
sound Jevels, this procedure shall not be used uniess

the Jower limit of each such range is above the maximum

permissible level. Instead, the procedure set put in
Section 4 - Procedure for Measurement of Varying Sound

st a point of reception, shall be used.
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Measurement — Impuise Response - Frequent Impulses
(1} Readings Taken
For sound in catzgory (i) of cTause 3 (1) {a) not less
“than 20 impulses shall be measured within a continuous
period of 20 minutes and each measurement taken shall

be reported.

{i7) Extension of Time
Where a minimum of 20 impulses cannot be measured within

a continucus period of 20 minutes pursuant to subclause
(i) the time period may be extended to 2 hours if an
jmpulse octurred in each of the four consecutive periods
of five minutes each during the initial 20 minute measure-

ment perjod.

(791)Level Reported
The Logarithmic Mean Impulse Sound Level (LLM) of the
20 or more measurements shall be calculated and re-
ported tc the nearest decibel. This Logarithmic Mean
“Impulse Sound Level 95 a valid and effective sound- -
Tevel for any one hour period during which readings
were taken pursuant to subclauses (i) and (ii}.

Measurement - Impulse Response - Single Event

Readings Taken and Reported

For impulsive sounds in category (i) of clause 3(7)(a), that
occur as single, szemingly independent events not normally
measurable using the procedure set out in clause (f) for
frequent impulses, sach impulse shall be jndependently
measured and each impulse sound level reported to the
nearest decibel.

Variation in Caiibration

Measurements shall not be reported if the scund level

meter calibration has changed more than 0.5 dB from the

previcus calibration.

Weather Conditions

(1) Wind
Measurements shall not be taken unless the wind-induced
sound level is more than 10 dB below the measured levels.
Reference should be made to Publication NPC-102 - Instru-
mentation, particulariy Table 102-3.

(i1} Humidity
Measurements shall not be taken if the relative humidity is
above the maximum for which the meter specification is
guaranteed by the manufacturer {normally 90%).

{(i11)Precipitation
Measurements shall not he taken during precipitaticn.

(iv) Temperature

: Measurements shall not be taken when the air temperature

is outside the range for which the specification of the
instrument is guaranteed by the manufacturer. (Normally,
only the lowar temperature 1imit is significant.)

R
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(5) Documentation
The following represents the minimum information which shall be con-

tained in a report of an investigation where the above pracedure
was used., (Adapted from CSA Z107.2-1973 Methods for the Measurement
of Sound Pressure Levels.) : '
(z) Acoustic Environment
(1) Location and description of sound sources.
(ii) Dimensioned sketch including photographs, if possible,
of the location of the sound source and the point of
reception, showing all buildings, trees, structures
and any other sound reflective surfaces.
(ii1)Physical and topographical description of the ground

surface.
(iv) Metecrological conditions prevailing at the time of

tha investigation including approximate local wind
speed in km/h, wind direction, air temperature in DC,
approximate relative humidity and extent of cloud cover.
() Instrumentation

A11 -the-zquipment used for making sound level. measurements. .

shall be Tisted, including:

{i) type, model and serial number of sound level meter;

($1) type, model and serial number of microphone;

{(ii)type, model and serial number of Acoustic Calibrator;

(iv) extension cables and additional ampiifier, if used.

{c) Acoustical Data
The measurement details shalil be described, including:

{4} the location of the microphone, using a sketch

if necessary;

(i1) measurements or readings obtained, preferably Tisted
in tabular form, referencing Tocation on a sketch or map,
time periods invelved, and relevant data required for

making calculations;
{ii1)adjustments made for quality of sound ar intermittence;

(iv) details of any calculations;
(v) comparison with applicable sound level 1imits, standards or

_ guidelines.
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4, Procedura for Measurement of Varying Sound

(1) (a} (lassificatipn
For the purposes of this procedure scunds can convenisntly

be placed in four mutually exclusive categories as tollows:
(1) impulsive sounds, other than Quasi-~Steady Impulsive
Sounds, such as, but not Timited to, the scund
from gunshots, certain explesive pest control devices

:

and certain industrial metal working operations .2.9.
forging, hammering, punching, ztamping, cutting, forming
and moulding);

(i1) Quasi-Steady Impulsive Sounds, such as, but not limited
to, the sound from pavement breakers, rivetino cuns,
inaffectively muffied internal combusticn engires or

ineffectively muffled air compressors;
(7i1)buzzing sounds, such as, but not limited to the sound

from positive displacement blowers, chain saws, small
- combustian engines and concrete finishers;
(iv) alil other sounds. '
(b) Application

This procedure applies to measurements at a point of reception

of continuous or intermittent sound mentioned in czizgory
{(ii), (i11) or {iv) of clause (a}.
{2} Instrumentation h
{a) Integrating Scund Level Meter

An Integrating Sound Level Meter shall be used whics is

appropriate for the sound to be measured:

{i) Either a Type A or Type B Integrating Sound Lewe: Meter
may be usad for the measurement of sound in catzcory
(iv) of clause 4(1)(a);

{(ii} A Type A Integrating Sound lLevel Heter shall ze used for

the measurement of sound in categories (ii) or diii)
of clause 4{1)(a).
(&) Calibrator 7
An Acoustic Calibrator shall be used.
()" Windscreen™ <
A windscreen shall be used in all outdoor measurerenis.
(3) Measursment Location

{a) Air-Borne Seund
For sound transmitted solely through air, the measurerment

reception:
(i) & location out-of-doors where a person may be =xposed

to the sound; or
{(ii} the plane of an exterior door or window of a room in
which a person may be exposed to the sound, where the

door ar window s open.
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(4) Use of Instrumentation
{a) Battery Check
If the Integrating Sound Level Meter uses a battery, the
condition of the battery shall be checked before each
measurement, and measurement shall not comsence unless the
battery has sufficient-1ife remaining te permit proper opera-
tion for a period of at least one hour.
(b) Calibration .
The Integrating Sound Level Meter shall be caljbrated before
and after each measurement period.
{c) Instrument Configuration
(i) Reflective Surfaces
The microphone shall be located not iess than 1 m above
the ground, not less than T m from any sound re-
flective sorface except for the purpeses of subclause
4{3){a}(ii) and not less than arm's length from the
body of the person operating the meier. Not more than
one person, other than the operator of the meter, shall
be within 7 m of the microphone and that person shall be ™
behind the operator of the meter. For the case of sub-
clause 4{3)(a){ii) the microphone shail be in the middle
of the aperture Tocated not less than 15 cm from the

window frame or door frame.

{(19) Microcphone Crientation
The microphone shall be oriented such that the sound fo
be measured is incident at an ancle recommended by the
microphone manufacturer for Tlattsst frequency response

in a free field.
{d) Extraneocus Sources
when measuring the sound from a source, integration shall
From time to time be inhibited by the ooerztor immediately
when the received sound is dominated by socund from a source
other than the source under study and it zhall remain inhibited

while such a condition persists and for at least 10 secaonds
thereafter. While integration is inhibited the elapsed time
—used .to.calculate the equivalent sound tevel shall not be
zallowed to accumulate.
{e) Timing
1f the Integrating Sound Level Meter is not provided with an
internal elapsed-time clock, the operator shall accumulate
the elapsad time during the measurement period by means of a
stop-watch or other time measuring device.
(f) Readings
(i} Stationary Source
When measuring the sound from a siationary saurce,

mezsurements to be used in calculating results shall be
taken during a continuous period not in éxcess of obne
hour and, for purposes of calculation and reporting of
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results, the accumulated elzpsed time of measurzment as
obtained in accordance with clause (d) is deemec to be
one hour if the accumulated time is 20 minutes =r more.
Measurements containing information from an accumuiated
time period of less than 20 minutes are insufficient
for purposes of calculating the egquivalent sounc level
(Le ) of a stationary source.

(i) Road Traffic Noise Sources
When measuring the sound from road traftfic the sccumulatad

eiapsed time obtained in accordance with clause [d)
snhall not be less than twenty minutes and the actuai
accumuiated elapsed time of measurement shall be
used for purposes of calculation.

Adjustrents
Adjustments for—guality of sound shall be made in accordance

with Publication NPC-104 - Sound Level Adjustments and the
result reported. No adjustment shall be made for inzermittence.

Variation in Calibration

Sound Level Meter calibration after the measurement ceriod is
more than 0.5 dB different from that before the measurement

commenced.
Weather Conditions

() Hind
Measurements shall not be made uniess the wind-induced
sound Tevel js more than 10 dB below the measursc jevels.
Refarence should be made to Publication WPC-10Z-Inszrumenta-
tion and particuiarly Table 102-3.

(i1) Humidity
Measurements shall not be taken if the relative sumidity
is above the maximum for which the meter specificaiion is
guaranteed by the manufacturer (normally 90%).

(1i1)Precipitation

Measuraments shall not be taken during precipitzzien.

(iv) Temperature

Measurements shall not-be taken when-the ajr-ieroerature - - - -

is outside the range for which the specificatior oF the
instrument is guaranteed by the manufacturer. llormally,
only the Tower temperature Timit is significant.}
Readings Reported
(i} For sound from a stationary source, the value tc be
reported based on measurements made during the
accumuzlated elapsed time of 20 minutes or more znd
the time period for calculation which is one hotr
is, after adjustment in accordance with clause {a),
the one hour equivalent sound Tevel (Leq) of the scund
under study for any one hour period during whick
measurements were taken pursuant to subclause £{2)(F)(1).
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(5)

{ii) For sound from road traffic, the vejue te be reported
based on measurements made during the accumu-
lated eTapsed time of 20 minutes or more and the
time period for calculation which is the actual accumu-
lated elapsed time, js the one hour eguivalent
sound level (Leq) of the sound under study for any
one hour periocd during which measurements were
taken pursuant tc subclause 4(4)(T)(ii)}.
(i91)}The one hour equivalent sound Tevel (Leq) shall be

reported to the nearest decibel.

Documentation

The following represents the minimum informaticn which shall he contained
in a report of an investigation where the above procedure was used.
(Adapted from CSA Z107.2-1973 Methods for the Measurement of Sound
Pressure Lavels.)
(a) Acoustic Environment

(i) Location and description of sound sources.

{(i1YA Tist of tne types of extraneous noise sources

which caused integration to be inhibited during

measurement.
(iii)Dimensioned sketch including photographs, if possible, of
the location of the sound source snd the point of reception,
showing all buildings, trees, structures and any other
sound reflective surfaces.
{(iv) Physical and topographicai descripiion of the ground survace.
(v) Heteorological conditions prevailing at the time of the
investigation including approximata local wind speed in km/h,
wind direction, air temperature in °c, approximate relative
humidity and extent of ¢loud cover.

(b) Instrumentation
AT1 the equipment used for making sounc Tevel measurements shall

be Tisted, including:
(i) type, model and serial number of Integrating Sound Level
Meter;
~ {i1) type, model and serial number of microphone;
(i{9)type, model and serial number of ~coustic Calibrator;
(iv} extension cables and additional amplifier, if used.
(¢} Accustical Data
The measurement details shall be described, including:
{i) the iocaticn of the microphone, using a sketch,if

necessarys;
(1) the continuous time period of observation;
(1i1)the accumulated elapsed time of measurement following

the procedure of clauses 4(4){d) and (e);
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{iv) the Integrating Sound Level Meter reading or output and
any other relevant data required for calouiations;
(v) adjustments made for quality of sound;
{vi) details of a1l calculations;
(vii)the equivalent sound levels obtained, preferably iisted
in tabular form, referencing location on a sketch or map;
(viii)comparision with applicable sound level limits, standards

or guidelines.
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Procedure for Measurement of Sound and Vibraiion

Due to Blasting Operaticns

(2)

7(1) Application

This procedure applies to the measurement of sound (concussion)
and vibration due to blasting operations.

Sound

(2)

(0]

Instrumentation
(i) Measuring Device

A Peak Pressure Level Detector shall be used.
(i1) calibrator

An Acoustic Calibrator shall be usad.

{111)Windscreen

A windscreen shall be usad in &7 outdoor measurements.
Heasurement Location
The measurement location shail be at a point of reception

~out-cf-docrs within 7 m of a building.

Use of Instrumentation

(i) Battery Check
If the measuring device is battery powered, the con-

dition of the battery shall be checked after the de-
vice has been zllowed to warm up and stabilize and
after each measurement has been made. The device
shall not be used unless the battery condition is con-
firmed to be within the range recommended by the
manufacturer for proper operation.

(i1} Calibration
The measuring device shall be calibrated after it
has been allowed to warm up and stzbilize and after
each measurement has been made.

(111 )Meter Setting
The measuring device shall be set to read the peak
pressure level using linear respense and & 'hold

facility, if available.

~Instrument Configuration

(i} Reflective Surfaces
The microphone shall be located rot less than 1 m

above the ground, not Tess than 1 @ from any sound
reflective surface and not less than arm's length
from the body of the person operating the device.  Not
more than one person, other than the cperator of the
meter, shall be within 7 m of the microphone and that
person shall be behind the operator of the meter.
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(ii) Microphone Orientation
The microphone shall be oriented such that the con-
cussion wave to be measured is incident at an angle
recommended by the microphone manufacturer for flattest
freguency response in a free field.

(e} Readings

{i) Peak Pressurs Level

The value of peak pressure Tevel reported shall be

given to the hearest decibel.
(9) Variation in Calibration
A measurement shall not be reported if the meter
calibration after the measurement is more than 0.3
dB different from that before the measurement.
{iii)Battery Deterioration
A measurement shall not be reported if the battery
condition after the measurement is not within the
range recommended by the manufacturer for proper

e e —gperations o
(f) Weather Conditions
(i) Wind

Measurements shall not be reported unless the wind-
induced sound pressure level is more than 10 dB
baTow the measurad peak pressure tevei. Refer-
ence should be made to Publication NPC-102 - Instru-
mentation.
(i1) Humidity
Measurements shall not be taken if the relative humidity
is zbove the meximum Ffor which the meter specificztion
is guaranteed by the manufacturer {(normally 90%).
(fi1)Precipitation
Measurements shall not be taken during precipitation.
{iv) Temperature
Measurements shall not be taken when the air tempera-
ture is outside the range for which the meter speciti-
_.cation is guaranteed by the manufacturer. (Normally
only the Tower temperature limit is significant.)m' .
{3) Vibration
{a} Instrumentation
(i) Measuring Device
A Vibratior VYelocity Detector shail be used.
{i1) Calibrator
An electrical reference signal of known veltage
and frequency shail be used in the field for cali-
bretion of the Vibration Velocity Detsctor excluding
the transducer. A reference vibration source shall
be used for laboratory calibration of the complete
yibration Velocity Detector.
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(b)

(e)

Measurement Location

Yibration measurements shall be made at z point of recep-
+ion inside a building below grade or less than 1 m above
grada, preferably on a basement fioor close to an outside

corper,
Use of Instrumentation

(1)

(1)

Battery Check

IT the measuring device is battery powered, the con-
dition of the battery shall be checked after the
device has been allowed to warm up and stabilize and
after each measurement has been made. The device
shall not be used uniess the battery condition is
confirmed tc be within the range recommended by the
manufacturer for proper cperation.

Calibration
Field calibration shall be carried cut before and after

each measurement. Laboratory calibration of the complete

_ Vibration Velocity Detector as used in the field, including

the transducer, shall 2e carried our not less than once
per calendar year and the results certified.

Instrument Configuration

(1)

(1)

Mounting

The transducer shall be affixed to & part of the
structure so as to prevent movemeni of the transducer
relative to the structure. The preterred structural
element is the basement floor as indicated in clause
(b).

Transducer Orientation

If three vector components of vibrziion velocity are
recorded individually, it is preferable to orient the
transducers such that the three axes of measurement
are (a) vertical, (b) radial {along a horizontal Tine
joining the location of the blast w the location of
{¢) transverse (zlong a horizontal

measurement) and,
Tine at right angles to the 1ine joining the location of

" the blast to the TocAtich of measureément).

(1)

(i)

Readings

Peak Particle Velocity
The peak particle velocity in cm/s shail be reported.

Variation in Calibration

& measurement shall not be reported i¥ calibration
after the measuvement is more than 3% different
from that before the measurement.
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(ii1) Battery Deterioration
A measurement shall not be reported if the battery
condition after the measurement is not within the
range recommended by the manufacturer for proper

operatiocn.

Documentation
- The following represents the minimum information which shall be

contained in a report of an investigation where the abave

procadure was used.
(a) Description of Area
(i) Location and description of the hlasting operation.

{(ii) Dimensioned sketch inciuding photographs, if possible,
of the locaticn of the blasting operation, the nearest
premises and the measurement location.

(117)Description of the measurement location.

(iv) Physical and topographical descriptien of the
ground surface.

{v} Metecrological conditions at the time of the investi-

wee e gation, -including-approximate wind-speed-in km/h;-

wind direction, air temperature in degrees Celsius,
approximate relative humidity, degree of cloud cover
and whether or not a cendition of thermal nversion
prevailed.
{b) Instrumentation

A11 the equipment used for making sound and vibration

measurements shall be Tisted, including:

(i) typs, model and serial number of Peak Pressure Level

Detector;
(1) type, model and serial number of microphone;
(91)type, model and serial number of Acoustic Calibrator;
{(iv) windscreen;
{v) extension cables and additional amplifiers, if usad;
(vi) type, model and serial number of Vibration Velocity
Detector;
{vii)type, mode] and serial number of transducers.

_{vyiii) type, model and serial number of vibration calibrator. :

{c) Sound and Vibration Data

The measurement details shall be described, inciuding:

(1) the Jocation where measurements were taken, the time
period involved and the orientation of instrumentatien
using a sketch, iT necessary;

{i7) details of all calculations;

{791)the peak pressure level in dB and/or peak particle
velocity in cm/s; ‘

(iv) comparison with applicable peak pressure Timits and/or
peak particle velocity 1imits.
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Exterior Sound Level Measurement Procedure For
Powered Mobile Construction Egquipment - SAE JBEa

SAE J88a Recommended Practice is adopted by the Ministry with the

following change:
Where ANST Type 1 sound level meter specification is referred
to, reference shall be made instead to Publication IEC-179 {1873)

for Precision sound level meters. (General Purpose Sound Level

Meter)

MEMAC Test Code For the Measurement of Sound

From Pneumatic Equipment

The MEMAC Test Code For The Measurement Of Sound From Preumatic
Equipment 95 adopted by the Ministry with the following additional

requirement:

For measursment of percussive machines the sound leve] meter used

__shall_neet the specifications of IEC Publications 172 and 1794 (1973).

(Impulse Sound Lavel Meter)

Exterior Sound Level Measurement Procedure For

Srall Enoine Powered Eguipment - SAE J 1046

SAE J 1045 - Recommended Practice, is adopted by the HMinistry with the

following changes:

(1} Where ANSI Type 1 scund level meter specification js referred
tp, reference shall be made instead to IEC Pubiications 173
and 1794 (1973). (Impulse Sound Level Meter)

(2) Replace clause 3.7.7 with the following:
The minimum dimensions of the measurement zone are defined as
a path of traval 1.2 m wide by 14 m long plus an adjacent
area having the base along the edge of the path
of trave] and the apex 7 m from the midpoint of the base,

(3) Replace Fig. 1 with Fig. 103-1, hersof.

{4} In sesction 3.3 Measurements, all references to 25 ft. shall

be Chafiged EeT YL

Procedure for Measurement of the Maximum Exterior Sound Level

of Stationary Trucks with Governed Diesel Engines-CSA 7107.22-H1877

(1) CSA 2107.22-M1977 standard is adopted by the Minisiry with tha

foilowing change:
& General Purpose Sound Level Meter shall be used.
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Publication NPC-104

Sound Level Adjustments

1. Scope
This Publication refers to the adjustment of a sound level cbtained

foliowing the procedures set out in either section 3 or 4 of NPC-103

- Procedures.

. Techrical Definitions
The technical terms used in this Publication are defired in Publica-

tion NPC-101 - Technical Definitions.

3. Intermittence
If a sound is intermittent, the following adjustment shall be sub-

tracted from the cbserved value:

Adjustment = 10 10910 ——%———

where x is the fraction of an hour
foer which the sound persists.

Such sound Tevel adjustments are approximated in Table 104-1.

4,  Adjustment for Special Quality of Sound

(1) Tonality

If a sound has & pronounced audible tonal quality such as a
whine, screech, buzz, or hum then the observed value shall

be increased by 5.

(2) Cyclic Variations
If a sound has an audible cyclic variation in sound Tevel
such as beeting or other amplitude modulation then the

observed value shall be increased by 5.

-Mié)"'Quééi-éféﬁﬁ§“I5bﬁ1§%Qédeﬂﬁa'"mm”'mm”m S
IT a sound is Quasi-Steady Impulsive Sourd then the observed

value shall be increased by 10C.

(4} One Adjustment Only
An adjustment may be made under gne only of subsections {1}, (2)

and {3), providing that, if subsection (3) applies, it shall be
used in preference to subsection (1) or subsection (2}.
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TABLE 104-1

Adjustment for Intermittence

PDuration of Sound In One Hour
{Minutes)

Adjustment
a8 - 60 0
20 - 39 3
10 - 19 b
i - 8 38
I - 4 12
T~ 2 _ 15
less than 1 20
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1. SCOPE

This Publication establishes sound levet limits for sfationary sources such as industrial and commercial
establishments or ancillary transportation facilities, affecting points of reception in Class 1 and 2 Areas (Urban).
The limits apply to noise complaint investigations carried out in order to determine potential violation of Section
14 of the Environmental Protection Act. The limits also apply to the assessment of planned stationary sources
of sound in compliance with Section & of the Environmental Protection Act, and under the provisions of the -

Aggregats Resources Act and the Environmental Assessmeant Act.
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This Publication does not address sound and vibration produced by blasting; blasting in quarries and surface
mines is considered in Reference [7]. '

The Publication includes an Annex, which provides additional details, definitions and rationale for the sound level
limits.

2. REFERENCES
Reference is made lo the following publications:
[1] NPC-101 - Technical Definitions
2] NPC-102 - Instrumentation
[3] NPC-103 - Procedures
14] NPC-104 - Sound Level Adjustments
[6]  NPC-206 - Sound Levels due to Road Traffic.
[7] NPC-118 - Blasting
(8] NPC-218 - Residential Alr Conditioning Devices
[9]‘ NPC-232 - Sound Leve! Limits for Stationary Sources in Class 3 Areas (Rural)
[10]  NPC-233 - Information to be Submitted for Approval of Stationary Sources of Sound

[12] . ORNAMENT, Cntario Road Noise Analysis Method for Environment and Transportation, Technical
Document, Ontario Ministry of the Environment, ISBN 0-7729-6376, 1989

References [1] to [4] and [7] can be found in the : ‘
Mode! Municipal Noise Control By-Law, Ontario Ministry of the Envirenment, Final Report, August 1978.

3. TECHNICAL DEFINITIONS

"Ambient sound level"
means Background sound level.

"Background sound ievel"
_.. isthe sound Jevel that is present in the envi ise s other than the sou
under impact assessment. Highly intrusive short duration noise caused by a source such as'an aircraft

fly-over or a train pass-by is excluded from the determination of the background sound level.

"Class 1 Area”
means an area with an acoustical environment typical

background noise is dominated by the urban hum.

of a major population centre, where the

Publication NPC-205 -2- October 1995
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"Class 2 Area"
means an area with an acoustical environment that has qualities representative of both Class 1 and

Class 3 Areas, and in which a low ambient sound level, normally occurring only between 23:00 and 07:00
hours in Class 1 Areas, will typically be realized as early as 18:00 hours,

Other characteristics which may indicate the presence of a Class 2 Area include:

» absence of urban hum between 19:00 and 23:00 hours; _
- evening background sound level defined by natural environment and infrequent human activity;
and . ,
. no clearly audible sound from stationary sources other than from those under impact
assessment.
"Class 3 Area"

means a rural area with an acoustical environment that is dominated by natural sounds having little or
no road treffic, such as the following:

a small community with less than 1000 population;

agricultural area;
a rural recreational area such as a collage or a resort area; or

a wildemess area.

Other technical terms are definad in Reference [1] and in the Annex to Publication NPC-205.

4. ESTABLISHMENT OF LIMITS - OBJECTIVE
The sound {avel limit at a point of reception must be established based on the principle of "predictable worst
case" noise impact. In general, the limit is given by the background sound level at the point of reception. The
sound level limit must represent the minimum background sound |evel that occurs or is likely to ocour during the
operation of the stationary source under impact assessment.

5. BACKGROUND SOUND LEVELS

The time interval between the background sound level measurement and the measurement of the sound level
produced by the stationary source under impact assessment should be minimized as much as possible.
Preferably, the twe measurements should be carried out within one hour of each other.

6. SOUND LEVELS DUE TO STATIONARY SOURCES

1) Complaint Investigation of Stationary Sources

The One Hour Equivalent Sound Leval (L.,) and/or the Logarithmic Mean Impulse Sound Level (L) .

. produced by the stationary sources shall be obtained by measurement performed in accordance with
Section 7. :

(2) Approval of Stationary Sources : : .
The One Hour Equivalent Sound Level (L.} and/or the Logarithmic Mean Impulse Sound Level (L y)

produced by the stationary sources shall be obtained by measurement or prediction. The estimation of
: the L., and/or Ly, of the stationary source under impact assessment shall reflect the principle of
. "predictable worst case” noise impact. The "predictable werst case” noise impact occurs during the hour
when the difference between the predicted sound level produced by the stationary source and the
background sound level of the natural environment is at a maximum.

Publication NPC-205 -3- Qctober 1895
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7. PROCEDURES

All sound level measurements and calsulations shall be made in accordance with References [3], [6]and [12].

Sound from existing adjacent stationary sources may be included in the determination of the background One
Hour Equivaient Sound Leval (L) if such stationary sources of sound are not under consideration for noise
abatement by the Municipality or the Ministry of Environment and Energy.

8. SOUND LEVEL LIMITS - GENERAL

{1 For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source, the sound
level limit expressed in terms of tha Logarithmic Mean Impulse Sound Level (L) is the background One
Hour Equivalent Sound Level (L,,) typically caused by road traffic as obtained pursuant to Section 6 for

that point of reception.

(2) For sound from a stationary source, including Quasi-Steady Impulsive Sound but not including other
impulsive sound, the sound level limit expressed in terms of the One Hour Equivalent Sound Level (L)
is the background Ona Hour Equivalent Sound Lavel (L.,) typically caused by road traffic as obtained
pursuant to Section 6 for that point of reception.

9. SOUND LEVEL LIMITS - SPECIFIC IMPULSIVE SOUND3

(1) For implsive sound, other than Quasi-Steady Impulsive Sound, from & stationary source which is an
industrial metal working operation {including but not limited to forging, hammering, punching, stamping,
cutting, forming and moulding), the sound Jevel limit at a point of reception expressed in terms of the
Logarithmic Mean Impulse Sound Level {L ) is 60 dBAl, if the stationary source were operating before

January 1, 1880, and otherwise is 50 dBAL

(2) For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source which is the
discharge of firearms on the premises of a licensed gun club, the sound level limitata point of reception
expressad in terms of the Logarithmic Mean Impulse Sound Leve! {Lyy) is:

. 70 dBA] if the gun club were operating before January 1, 1880; or
. 50 dBAl if the gun club began to operate after January 1, 1980; or
. the L, pricr to expansion, alteration or conversion.

{3) For impulsive sound, other than Quasi-Steady Impulsive Sound, from a stationary source which is not
a blasting operation in a surface mine or quarry, characterized by impulses which are so infreguent that
thay cannot normally be measured using the procedure for frequent impulses of Reference [3] the sound
level limit at a point of reception expressed in terms of the impulse sound leve! is 100 dBAL.

10. ~ SOUND LEVEL LIMITS - PEST CONTROL DEVICES

{1) For Impulsive sound, other than Quasi-Steady Impulsive Sound, from a pest control device employad
solely to protect growing crops, the sound level limit at a point of reception expressed in terms of the

Logarithmic Mean Impulse Sound Level (L) is 70 dBAI

{2) Forsound, including Quasi-Steady Impulsive Sound but not including other impuisive sound, from a pest
control device employed solely to protect growing crops, the sound level limit at & point of reception
expressed in terms of the One Hour Equivalent Sound Level (L) is 60 dBA. '

Publication NPC-205 -4 - October 1985
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11. PROHIBITION - PEST CONTROL DEVICES

The operation of a pesl control device employed solely to protect growing crops outdoors during the hours of
darkness, sunset to sunrise, is prohibited.

12 PRE-EMPTION

The least restrictive sound leve! limit of Sections 8, 9 and 10 applies.

13. EXCLUSION

No restrictions apply to a stationary source resulting in a One Hour Equivalent Sound Level (L} ora Logarithmic
Mean Impulse Sound Level {L,,) lower than the minimum values for that time period specified in Table 205-1.

TABLE 205-1

- -Minimum Values of One Hour L, or L, by Time of Day

One Hour L, (dBA) or Ly (dBAl)
Time of Day Class 1 Area Class 2 Area
0700 - 1800 50 50
1800 - 2300 47 ' 45
2300 - 0700 45 ' 45

May 21, 1892
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Annex to Publication NPC-205
Sound Level Limits for Stationary Sources in Class 1 & 2 Areas (Urban)
" October 1995

A,

A2

. A3,

GENERAL

In general, noises are annoying because they are heard over and above the level of the so-called "background”
or surrounding environmental nolse climate at a particular location. The standard for environmental noise
acceptability of stationary sources Is therefore expressed as the difference between noise from the source and

the background noise.

The background nolse is essentially made up of the road traffic noise which creates an "urban hum®. It may also
include contributions from existing industry or commercial activity adjacent to the stationary source under
investigation, Contributions of these secondary naise sources are considered to be a part of urban hum and may
be included i the measurements or calculation of the background sound levels, provided that they are not under

- consideration for noise abatement by the Municipality or the Ministry of Environment and Energy.

The sound level limits specified in Section 8 of Publication NPC-205 represent the general limitation on noise
produced by stationary sources. Some noises, however, are annoying no matter where or in what kind of
environment they exist. High level impulsive noises represent a special category and, consequently, are
restricted by an absolute limitation. Sections 8 and 10 of this Publication provide ciiteria of acceptability for

specific impulsive noise sctrces.

APPLICATION

The limits presented in Publication NPC-205 are designed for the control of noise from sources located in
industrial, commercial or residential areas. The limits apply to points of reception located in Class 1 and Ciass

2 Areas.

Sound level limits contained in Publication NPC-205 do notapply to the excluded noise sources listed in Section
A.3.(2) and neither do they apply to any equipment, apparatus or device used in agriculture for food crop
seeding, chemical spraying or harvesting. In addition, several specific noise sources have been addressed in
separate Publications. Limits for residential air conditioners are contained in Publication NPC-216 - Residential
Air Conditioning Devices, Reference [8] and the limits for blasting operations in quarries and surface mines are

contained in Publication NPC-119 - Blasting, Reference {7].

STATIONARY SOURCES

The objective of the definition of a stationary source of sound is to address sources such as industrial and - -

commercial establishments or ancillary transportation facilities. In order to further clarify the scope of the
definition, the following list identifies examples of installations, equipment, activities or facilities that are included

and those that are excluded as stationary sources.

Included Sources

Individual stationary sources such as:
Heating, ventilating and air conditioning (HYAC) equipment;
Rotating machinery;
Impacting mechanical sources;
Generators;
Burners;
Grain dryers.
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Facilities, usually comprising many sources of sound. In this case, the stationary source is understood to
encompass al! the activilies taking place within the property boundary of the facility. The following are examples

of such facilities:
Industrial facilities;
Commercial facilities;
Ancillary transportation facilities;
Aggregate extraction facilities;
Warehousing facilities;
Maintenance and repair facilities;

Snow disposal sites;
Routine loading and unloading facilities (supermarkets, assembly plants, etc.).

Other sources such as:
Car washes;
Race tracks;
Firearm Ranges.

Excluded Sources

Secific sources or facilities:
Construction activities; _
Transportation corriders, i.e. roadways and railways;
Residential air conditioning devices including air conditioners and heat pumps;
Gas stations;
Auditory waming davices required or authorized by law or in accordance with good safety practices;
Occasional movement of vehicles on the property such as infrequent delivery of goods to convenience

stores, fast food restaurants, etc.

Other noise sources, normally addressed in a qualitative manner in municipal noise by-laws:
The operation of auditory signalling devices, including but not limited to the ringing of bells or gongs and
the blowing of homs or sirens or whistles, or the production, reproduction or amplification of any similar
sounds by electronic means,
Neise produced by animals kept as domestic pets such as dogs barking;
Tools and devices used by occupants for domestic purposes such as domestic power tools, radios and
televisions, etc., or activities associated with domestic situations such as domestic quarrels, noisy

parties, etc;
Noise resulting from gathering of people at facilities such as restaurants and parks.

Activities related to essential service and maintenance of public facilities such as but not limited to roadways,
parks and sewers, including snow femoval, road cleaning, road repair and maintenance, [awn mowing and

PREDICTABLE WORST CASE IMPACT

The assessment of noise impact requires the 'determinatioh of the "predictable worst case” impact. The
"predictable worst case” impact assessment should establish the largest noise excess produced by the source
over the applicabie limit. The assessment should reflect a ptanned and predictable mode of operation of the

stationary source. :
It is important to emphasize that the "predictable worst case” impact does not necessarily mean that the sound

level of the source is highest; it means that the excess over the Jimit is largest. For example, the excess over
the applicabla limit at night may be larger even if the day-time sound level produced by the source is higher.

Annex fo Publication NPC-205
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A5, DEFINITIONS

In the interpretation of Publication NPC-205, the following definitions are of particular relevance:

Andillary Transporeation Facilities
"Ancillary transportation facilities" mean subsidiary locations where operations and activities associated

with the housing of transportation equipment (or personnel} take place. Examples of anciilary
transportation facilities include, bt are not limited to, substations, vehicle storage and maintenance
facilities, fans, fan and vent shafts, mechanical equipment plants, emergency services buildings, etc;

Construction
"Construction” includes erection, alteration, repair, dismantling, demolition, structural maintenance,

painting, moving, land clearing, earth moving, grading, excavating, the laying of pipe and conduit
whether above or belowground level, street and highway building, concreting, equipment instaltation and
alteration and the structural installation of construction components and materials in any form or for any
purpose, ahd includes any work in connection therewith; "construction” excludes activities associated

with the operation at waste and snow disposal sites;

Construction Equipment
"Censtruction equipment” means ary equipment or device designed and intended for use inconstruction,

or material handling inciuding but not limited to, air compressors, pile drivers, pneumatic or hydraulic
tools, bulldozers, tractors, excavators, trenchers, cranes, derricks, loaders, scrapers, pavers, generalors,
off-highway haulers or trucks, ditchers, compactors and rollers, pumps, concrete mixers, graders, or

other material handling equipment;

Conveyance
"Conveyance" includes a vehicle and any other device employed to transport a person or persons or

goods from place to place but does not include any such device or vehicle if operated only within the
premises of a person,

Highway
"Highway" includes a common and public highway, street, avenue, parkway, driveway, square, place,

bridge, viaduct or trestle designed and intended for, or used by, the general public for the passage of

.vehicles;

Motor Vehicle
"Motor vehicle" includes an automabiie, motorcycie,and any other vehicle propelled or driven otherwise

than by muscular power, but does not include the cars of diesel, electric or steam railways, or other
motor vehicles running only upon rails, ar a motorized snow vehicle, traction engine, farm tractor,
self-propelled implement of huskandry or road-building machine within the meaning of the Highway

. Trafiic Act;

Motorized Convevance
"Motorized conveyance" means a conveyance propelled or dnven otherwise than by muscular,

gravitationa! or wind power;

Noiseg
"Noise" means unwanted sound;-

Paint of Reception
"Point of reception” means any polnt on the premises of a person where sound or wbratlon originating

from other than these premises is received.

Annex to Publication NPC-205
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For the purpose of approval of new sources, including verifying compliance with Section 9 of the
Environmental Protection Act, the point of reception may be located on any of the following existing or
zonad for future use premises: permanent or seasonal residences, hotels/motels, nursingfretirement
homes, rental residences, hospitals, camp grounds, and noise sensitive buildings such as schocls and

placaes of worship.

For equipment/faciiities proposed on premises such as nursing/retirement homes, rental residences,
hospitals, and schools, the point of reception may be located on the same premises;

- Stationary Source
"Stationary source” means a source of sound which does not normally move from place to place and

includes the premises of a person as one stationary source, unless the dominant source of sound on
those premises is construction or a conveyance;

- Urban Hum
means aggregate sound of many unidentifiable, mostly road traffic related noise sources.

ISBN 0-77784922-4 PIBS 3406E
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Sound Levels due to Road Traffic
Publication NPC-206

October 1995

This Publication describes the methods to determine the equivalent sound leve! produced by road traffic. It replaces
Rublication NPC-108 "Sound L evels of Road Traffic” of the "Model Municipal Noise Controf By-Law, Finai Report, August

1878"
1. SCOPE

This Publicaticn describes the methods to determine the One Hour Equivaltent Sound Leve! (L) of sound caused
by road traffjc. The road traffic sound lavel is used to define sound level limils for the purpeses of complaint

investigation or approvai of statiorary sources of sound.

The methods apply at a point of recesiicn in any community where the background sound level is dominated by
the sound of road traffic, referred ‘o as "urban hum®. Highly intrusive short duration noise caused by a source
such as an aircraft fly-over or a ir2in pass-by is excluded from the determinatian of this background sound level.

2. REFERENCES
Reference is made to the foliowing cublications:
[1] NPC-101 - Technicai Definiiions
2 NPC-102 - Instrumentaticn

(31 NPC-103 - Procedures
5] NPC-205 - Sound Level Umits for Staticnary Sources in Class 1 & 2 Areas {Urbanj

ORNAMENT, Ontario Road Noise Analysis Method for Environment and Transeoriation, Technical

(11] ‘
Document, Ontario Miniszy & the Environment, [SBN 0-7729-6376, 1288

References [1] to [3] can be founc in the
Model Municipal Noise Canzai By-Law, Ontario Ministry of the Environment, Final Recert, August 1978.

3. TECHNICAL DEFINITIONS

- *Ambient sound level™ - -
means Background sourd 'svel;

"Background scund level” .
is the sound level that is cresent in the environment, produced by noise sources other than the source

* under impact assessmert. Highly intrusive short duration neise caused by a scurce such as an aircraft
fly-over or a train pass-ty is sxeluded fromm the determination of the background sourd level;

Other technical terms are defined in Reference [1].

4, SOUND LEVELS DUE TO ROAD TRAFFIC

Depending on the application, the Cre Hour Equivalent Sound Level (L) of road traffic shall be obtained either
by measurement or by calculaticn. The foflowing procedures shail be used for complaint investigation and for

the approvai of stationary sources:
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Complaint Investigation of Stationary Sources '

The One Hour Eguivalent Sound Level (L) of road traffic may be measured or calcuiated.
Measurements of the One Hour Equivalent Sound Level (L,,) of read traffic shall be carred out using
instrumentation described in Reference [2], following procedures for the measurement of varying sound

described in Reference [3].

The results of the road traffic L., measurements must not be affected by the sound due to other noise
sources; the measurements should be performed when the stationary source under impact assessment
is not operating. The time interval between the road traffic L,, measurements and the measurement of
the sound level produced by the stationary source under impact assessment should be minimized as
much as possible. Preferably, the two measurements should be carried out within cne hour of sach

cther.

The calcuiation of the Cne Hour Equivalent Sound Level {L;) of road traffic shall be based on the traffic
flows cbsarved on the contributing road(s}, from which traffic noise is audible at the paint of reception,
within one hour of the period when the sound from the stationary source is measured. The calcuiation

procedure Is described in Reference [11].

Approval of Stationary Sources
Maasurements of the Gne Hour Equivaient Sound Level (L)) of road iraffic shall be camied sut following

procedures for the measurement of varying sound described in Reference [3].

Resuits cf the measurement of the One Hour Equivalent Sound Level (L) of road F=fiic shall reflect
the principle of "predictabie worst case™ noise impact. The "predictable worst case” noise impact occurs
during the hour when ihe cdifference between the sound levei produced by the siationery source under
impact assessment and the sound level! due to road traffic is largest.

The Onre Hour Equivalent Sound Level (L) of road fraffic may be calculated on the basis of traffic flows
observed cn the contribuiing road(s), frem which traffic noise is audible at the point cf reception. The
results of calcuiation of the One Hour Equivalent Sound Level (L) of road traffic shall reflect the
principle of pred:ctabie worst case” noise impact. The calculation procedure is described in Reference

(1]
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Pubtication NPC-115

Construction Equipment

1. Scope
This Publication sets sound emission standards for various jtems of

new construction equipment according to the date of manufacture

cf the esquipment.

2. Technical Definitions
The technical terms used in this PubTication are devined in

Publication NPC-101 - Technical Definitions.

3.  Spund Emission Standards
Tables 115-1 to 115-4 inclusive 1ist Residential Area sound emission

standards and Quiet Zone sound emission standards for specific items

of new construction equipment measured in accordance with the pro-

cedures indicated.

TABLE 115-1

Quiet Zone and Residential Area Sound Emission Sizndards tor

Excavation Eguipment, Dozers, loaders, Backhoes or
{ther Equipment Capable of Being Used Tor
SimiTar Application

Maximum Sound Level as determined using
Publication NPC-T03 - Procedures, section &
dBA
Fower Fower
Rating Rating
"IDéte of Manufacture  Less than 75 kW 75 kW and Targer
January 1,‘1979 to 85 88
December 371, 1980
January 1, 1881 83 85
and after

- 101 -
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TABLE 115-2

Sound Fmission Standards for Pneumatic Pavement Breakers

Standard Date of Maximum Sound Level as measured using
Hanufaciure Publication NPC-103 - Procedures, section 7

dBA

Quiet Zone Jan. 1, 1979 85
Sound Emission and after
Standard
4 . )
Residential dan. 1, 1979 - 29
Area Sound to Dec. 31 1980
Emission
Standard Jan. 1, 1887 85

and after

TABLE 115-3

Sound Emission Standards for Poriable Air Combressors

Standard Date of Maximum Sound Level &5 measured using

Manufacture Publication NPC-103 - Procedures, section 7
dka

Quiet Zone  dan. 1, 1579 78

Sound Emission to Dec. 31, 1980

Standard .
Jan. 1, 1981 . 7d
and after

Residential Jan. 1, 19789 : 7o

Area and after

Sound Emission

Standard
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TABLE 1715-4

Sound Emission Standard for Tracked Driils

NFC-115

Maximum Sound Level as measured

Date of
Standard Manufacture using Publicaticn :PC-103
- Procedures, seciion 6.
dBA
Quiet Zone
100

and Residentia
Arez

Sound Emission
Standard

1 Jdan. 1, 1981
and after

- 103 -
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Domestic Outdoor Power Tools

NPC-117

1. Scope
This Publicetion sets sound emission standards for various domestic
outdoor oower tools.
2. Technical Definitions
The tecanical terms used in this Publication are detined in Publi-
cation WPC-101 - Technical Definitions.
3. Sound Esission Standards
Table 177-1 Tists sound emjssion standards for walk-behind powered
fawn mowers measured according to the procedurs indicated in the
Table.
TABLE 117-1
Sound Emissicn Standards for ¥Walk-Behind Powered
Lawn Mowers
Maximum Sound Level as Mezsursd using
Date of Manutzcture Publication NPC-103 - Procsdurss section 8
“dBA
Jan. 1, 1972 to 73
Dec. 31, 1830
Jan. 1, 1981 69
and after
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Publication NPC-T18

Blasting

Scope
This Publication refers to 1imits on scund (concussion) and vibration

due to blasting operations.

Technical Definitions

The technical terms used in this Publication are defined in Publication

NPC-101 - Technical Definitions.

Measurement Procedures
ATl measurements of peak pressure level and vibration velocity shall be

made in accordance with the "Procedure for Measurement of Sound and
Vibratjon due to Blasting Operztions” set out in Publication NPC-103 -

Procedures, section 5.

‘Concussion - Cautisnary Limit

Subject to section 5 the peak pressure lzvel Timit for con-
cussion resulting from blasting operations in a mine or quarry is

120 dB.

Concussion - Peak Pressure Level] Limit

It the person in charge of a blasting operation carries out routine
monitoring of the peak pressure Tevel, the peak pressure level
1imit for concussion resulting from blasting operations in & mine

or guarry is 128 dB.

Vibration - Cautionary Limit
Subject to section 7, the peak particle velocity 1imit for vibra-

tion resuiting from blasting operations in a mine or quarry is

1.00 cn/s.

Vibration - Peak Particle Velocity Limit

_If the persocn. in charge of a biasting operation.cgrties.Qut_ruutiﬂe

monitoring of the vibration the peak particle velocity Timit for
vibration resulting from blasting operations in a mine or quarry

is 1.25 cmfs.
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