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RULE SUMMARY: Amend Division 35 Noise Control Regulations to allow solar energy generation facilities to
demonstrate compliance with noise regulations in the same manner as allowed for wind electrical generation facilities.

RULE TEXT:

(1) Standards and Regulations:

(a) Existing Noise Sources. No person owning or controlling an existing industrial or commercial noise source shall cause
or permit the operation of that noise source if the statistical noise levels generated by that source and measured at an
appropriate measurement point, specified in subsection (3)(b) of this rule, exceed the levels specified in Table 7, except
as otherwise provided in these rules.

(b) New Noise Sources:

(A) New Sources Located on Previously Used Sites. No person owning or controlling a new industrial or commercial
noise source located on a previously used industrial or commercial site shall cause or permit the operation of that noise
source if the statistical noise levels generated by that new source and measured at an appropriate measurement point,
specified in subsection (3)(b) of this rule, exceed the levels specified in Table 8, except as otherwise provided in these
rules. For noise levels generated by a wind or solar energy facility of any size and any associated equipment or
machinery, subparagraph (1)(b)(B)(iii) applies.

(B) New Sources Located on Previously Unused Site:

(i) No person owning or controlling a new industrial or commercial noise source located on a previously unused
industrial or commercial site shall cause or permit the operation of that noise source if the noise levels generated or
indirectly caused by that noise source increase the ambient statistical noise levels, L10 or L50, by more than 10 dBA in
any one hour, or exceed the levels specified in Table 8, as measured at an appropriate measurement point, as specified
in subsection (3)(b) of this rule, except as specified in subparagraph (1)(b)(B)(iii).

(ii) The ambient statistical noise level of a new industrial or commercial noise source on a previously unused industrial or
commercial site shall include all noises generated or indirectly caused by or attributable to that source including all of its
related activities. Sources exempted from the requirements of section (1) of this rule, which are identified in subsections

Page 1 of 46



(5)(b)—(), (j), and (k) of this rule, shall not be excluded from this ambient measurement.

(iii) For noise levels generated or caused by a wind or solar energy facility:

(I) The increase in ambient statistical noise levels is based on an assumed background L50 ambient noise level of 26 dBA
or the actual ambient background level. The person owning the wind or solar energy facility may conduct measurements
to determine the actual ambient L10 and L50 background level.

(11 The “actual ambient background level” is the measured noise level at the appropriate measurement point as
specified in subsection (3)(b) of this rule using generally accepted noise engineering measurement practices.
Background noise measurements shall be obtained at the appropriate measurement point, and for wind energy facilities
synchronized with wind speed measurements of hub height conditions at the nearest wind turbine location. “Actual
ambient background level” does not include noise generated or caused by the proposed wind or solar energy facility.
(1) The noise levels from a wind or solar energy facility may increase the ambient statistical noise levels L10 and L50 by
more than 10 dBA (but not above the limits specified in Table 8), if the person who owns the noise sensitive property
executes a legally effective easement or real covenant that benefits the property on which the wind or solar energy
facility is located. The easement or covenant must authorize the wind or solar energy facility to increase the ambient
statistical noise levels, L10 or L50 on the sensitive property by more than 10 dBA at the appropriate measurement
point.

(IV) For purposes of determining whether a proposed wind energy facility would satisfy the ambient noise standard
where a landowner has not waived the standard, noise levels at the appropriate measurement point are predicted
assuming that all of the proposed wind facility’s turbines are operating between cut-in speed and the wind speed
corresponding to the maximum sound power level established by IEC 61400-11 (version 2002-12). These predictions
must be compared to the highest of either the assumed ambient noise level of 26 dBA or to the actual ambient
background L10 and L50 noise level, if measured. The facility complies with the noise ambient background standard if
this comparison shows that the increase in noise is not more than 10 dBA over this entire range of wind speeds.

(V) For purposes of determining whether an operating wind energy facility complies with the ambient noise standard
where a landowner has not waived the standard, noise levels at the appropriate measurement point are measured when
the facility’s nearest wind turbine is operating over the entire range of wind speeds between cut-in speed and the wind
speed corresponding to the maximum sound power level and no turbine that could contribute to the noise level is
disabled. The facility complies with the noise ambient background standard if the increase in noise over either the
assumed ambient noise level of 26 dBA or to the actual ambient background L10 and L50 noise level, if measured, is not
more than 10 dBA over this entire range of wind speeds.

(VI) For purposes of determining whether a proposed wind energy facility would satisfy the Table 8 standards, noise
levels at the appropriate measurement point are predicted by using the turbine’s maximum sound power level following
procedures established by IEC 61400-11 (version 2002-12), and assuming that all of the proposed wind facility’s
turbines are operating at the maximum sound power level.

(VII) For purposes of determining whether an operating wind energy facility satisfies the Table 8 standards, noise
generated by the energy facility is measured at the appropriate measurement point when the facility’s nearest wind
turbine is operating at the wind speed corresponding to the maximum sound power level and no turbine that could
contribute to the noise level is disabled.

(c) Quiet Areas. No person owning or controlling an industrial or commercial noise source located either within the
boundaries of a quiet area or outside its boundaries shall cause or permit the operation of that noise source if the
statistical noise levels generated by that source exceed the levels specified in Table 9 as measured within the quiet area
and not less than 400 feet (122 meters) from the noise source.

(d) Impulse Sound. Notwithstanding the noise rules in Tables 7 through 9, no person owning or controlling an industrial
or commercial noise source shall cause or permit the operation of that noise source if an impulsive sound is emitted in
air by that source which exceeds the sound pressure levels specified below, as measured at an appropriate
measurement point, as specified in subsection (3)(b) of this rule:

(A) Blasting. 98 dBC, slow response, between the hours of 7 a.m. and 10 p.m. and 93 dBC, slow response, between the
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hours of 10 p.m.and 7 a.m.

(B) All Other Impulse Sounds. 100 dB, peak response, between the hours of 7 a.m. and 10 p.m. and 80 dB, peak response,
between the hours of 10 p.m.and 7 am.

(e) Octave Bands and Audible Discrete Tones. When the Director has reasonable cause to believe that the requirements
of subsection (1)(a), (b), or (c) of this rule do not adequately protect the health, safety, or welfare of the public as
provided for in ORS Chapter 467, the Department may require the noise source to meet the following rules:

(A) Octave Bands. No person owning or controlling an industrial or commercial noise source shall cause or permit the
operation of that noise source if such operation generates a median octave band sound pressure level which, as
measured at an appropriate measurement point, specified in subsection (3)(b) of this rule, exceeds applicable levels
specified in Table 10.

(B) One-third Octave Band. No person owning or controlling an industrial or commercial noise source shall cause or
permit the operation of that noise source if such operation generates a median one-third octave band sound pressure
level which, as measured at an appropriate measurement point, specified in subsection (3)(b) of this rule, and in a one-
third octave band at a preferred frequency, exceeds the arithmetic average of the median sound pressure levels of the
two adjacent one-third octave bands by:

(i) 5 dB for such one-third octave band with a center frequency from 500 Hertz to 10,000 Hertz, inclusive. Provided:
Such one-third octave band sound pressure level exceeds the sound pressure level of each adjacent one-third octave
band; or

(i) 8 dB for such one-third octave band with a center frequency from 160 Hertz to 400 Hertz, inclusive. Provided: Such
one-third octave band sound pressure level exceeds the sound pressure level of each adjacent one-third octave band; or
(iif) 15 dB for such one-third octave band with a center frequency from 25 Hertz to 125 Hertz, inclusive. Provided: Such
one-third octave band sound pressure level exceeds the sound pressure level of each adjacent one-third octave band;
(iv) This rule shall not apply to audible discrete tones having a one-third octave band sound pressure level 10 dB or more
below the allowable sound pressure levels specified in Table 10 for the octave band which contains such one-third
octave band.

(2) Compliance. Upon written notification from the Director, the owner or controller of an industrial or commercial
noise source operating in violation of the adopted rules shall submit a compliance schedule acceptable to the
Department. The schedule will set forth the dates, terms, and conditions by which the person responsible for the noise
source shall comply with the adopted rules.

(3) Measurement:

(@) Sound measurements procedures shall conform to those procedures which are adopted by the Commission and set
forth in Sound Measurement Procedures Manual (NPCS-1), or to such other procedures as are approved in writing by
the Department;

(b) Unless otherwise specified, the appropriate measurement point shall be that point on the noise sensitive property,
described below, which is further from the noise source:

(A) 25 feet (7.6 meters) toward the noise source from that point on the noise sensitive building nearest the noise source;
(B) That point on the noise sensitive property line nearest the noise source.

(4) Monitoring and Reporting:

(@) Upon written notification from the Department, persons owning or controlling an industrial or commercial noise
source shall monitor and record the statistical noise levels and operating times of equipment, facilities, operations, and
activities, and shall submit such data to the Department in the form and on the schedule requested by the Department.
Procedures for such measurements shall conform to those procedures which are adopted by the Commission and set
forth in Sound Measurement Procedures Manual (NPCS-1);

(b) Nothing in this rule shall preclude the Department from conducting separate or additional noise tests and
measurements. Therefore, when requested by the Department, the owner or operator of an industrial or commercial
noise source shall provide the following:

(A) Access to the site;
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(B) Reasonable facilities, where available, including but not limited to, electric power and ladders adequate to perform
the testing;

(C) Cooperation in the reasonable operation, manipulation, or shutdown of various equipment or operations as needed
to ascertain the source of sound and measure its emission.

(5) Exemptions: Except as otherwise provided in subparagraph (1)(b)(B)(ii) of this rule, the rules in section (1) of this rule
shall not apply to:

(a) Emergency equipment not operated on a regular or scheduled basis;

(b) Warning devices not operating continuously for more than 5 minutes;

(c) Sounds created by the tires or motor used to propel any road vehicle complying with the noise standards for road
vehicles;

(d) Sounds resulting from the operation of any equipment or facility of a surface carrier engaged in interstate commerce
by railroad only to the extent that such equipment or facility is regulated by pre-emptive federal regulations as set forth
in Part 201 of Title 40 of the Code of Federal Regulations, promulgated pursuant to Section 17 of the Noise Control Act
of 1972, 86 Stat. 1248, Public Law 92-576; but this exemption does not apply to any standard, control, license,
regulation, or restriction necessitated by special local conditions which is approved by the Administrator of the EPA
after consultation with the Secretary of Transportation pursuant to procedures set forth in Section 17(c)(2) of the Act;
(e) Sounds created by bells, chimes, or carillons;

(f) Sounds not electronically amplified which are created by or generated at sporting, amusement, and entertainment
events, except those sounds which are regulated under other noise standards. An event is a noteworthy happening and
does not include informal, frequent, or ongoing activities such as, but not limited to, those which normally occur at
bowling alleys or amusement parks operating in one location for a significant period of time;

(9) Sounds that originate on construction sites.

(h) Sounds created in construction or maintenance of capital equipment;

(i) Sounds created by lawn care maintenance and snow removal equipment;

(j) Sounds generated by the operation of aircraft and subject to pre-emptive federal regulation. This exception does not
apply to aircraft engine testing, activity conducted at the airport that is not directly related to flight operations, and any
other activity not pre-emptively regulated by the federal government or controlled under OAR 340-035-0045;

(k) Sounds created by the operation of road vehicle auxiliary equipment complying with the noise rules for such
equipment as specified in OAR 340-035-0030(1)(e);

() Sounds created by agricultural activities;

(m) Sounds created by activities related to the growing or harvesting of forest tree species on forest land as defined in
subsection (1) of ORS 526.324.

(6) Exceptions: Upon written request from the owner or controller of an industrial or commercial noise source, the
Department may authorize exceptions to section (1) of this rule, pursuant to rule 340-035-0010, for:

(@) Unusual and/or infrequent events;

(b) Industrial or commercial facilities previously established in areas of new development of noise sensitive property;
(c) Those industrial or commercial noise sources whose statistical noise levels at the appropriate measurement point are
exceeded by any noise source external to the industrial or commercial noise source in question;

(d) Noise sensitive property owned or controlled by the person who controls or owns the noise source;

(e) Noise sensitive property located on land zoned exclusively for industrial or commercial use.

[NOTE: View a PDF of referenced documents and tables by clicking on "Tables" link below.]
STATUTORY/OTHER AUTHORITY: ORS 467
STATUTES/OTHER IMPLEMENTED: ORS 467.030
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OAR 340-035-0035

Table 7
[3J306] Existing Industrial and Commercial Noise Source Standards
EERT) Allowable Statistical Noise Levels in Any One Hour

Environmental
Quality

7:00 a.m. — 10:00 p.m. 10:00 p.m. — 7:00 a.m.
Lso— 55 dBA Lso — 50 dBA
Lio — 60 dBA Lio — 55 dBA

L1 —75dBA L1 —60 dBA
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OAR 340-035-0035
Table 8

[:J361 New Industrial and Commercial Noise Source Standards
Eehisom Allowable Statistical Noise Levels in Any One Hour
[E;‘::iirowmnmm
7:00 a.m. — 10:00 p.m. 10:00 p.m. — 7:00 a.m.
Lso— 55 dBA Lso — 50 dBA
Lio — 60 dBA Lio — 55 dBA

L1 —75dBA L1 —60 dBA
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OAR 340-035-0035

Table 9
DEQ| Industrial and Commercial Noise Source
S Standards for Quiet Areas
h-en Allowable Statistical Noise Levels in Any One Hour
7:00 a.m. — 10:00 p.m. 10:00 p.m. — 7:00 a.m.
Lso 50 dBA 45 dBA
Lo 55 dBA 500BA

L1 60 dBA 55d0BA
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DEQ Median Octave Band Standards
R For Industrial and Commercial Noise Sources
Sy Allowable Octave Band Sound Pressure Levels

Octave Band
Frequency (Hz)

OAR 340-035-0035
Table 10

7:00 a.m. —10:00 p.m.

10:00 p.m. — 7:00 a.m.

31.5 68 65
63 65 62
125 61 56
250 55 50
500 52 46
1000 49 43
2000 46 40
4000 43 37
8000 40 34
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'FOREWORD

The Sound Measurement Procedures Manual has been prepared to specify the
equipment to be used and the procedures to be followed when measuring
envirommental noise. The procedures established in the manual, when
carefully followed, will ensure that the noise readings obtained are

accurate, will support enforcement action, and aid in reducing
envirommental noi=sae.

The scope of this manual includes industrial noise, commercial noise, noise
from races and racetracks, noise from public¢ roads and ambieat noise
measurements, Individual motor vehicle noise measurements are covered

in a separate manual,

The objective of the manual {s to establish procedures to implement the
provisions of the Envirommental Quality Commission. Purther, if the
practices and procedures herein are adhered to, the result will be a
uniform enforcement program which will accomplish the intent of the
Legislature and fulfill the Commission's responaibility under ORS Chapter
k67.

Office of the Administrator
Al{r Quality Control Division
Department of Envirommental Quality
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1.1

1.1.2

1.1.3

1.2

1.3.1

"CHAPTER 1

'INTRODUCTION

‘Policy

'The Department of Envirommental Quality, through the Noise

Pollution Control Section shall establish a noise measurement
program to lmplement the laws and regulations applying to
environmental noise.

‘The Noise Pollution Control Section shall be responsible for the

conformity of envirommental noise measurement.

‘This manual contains procedures for the Noise Pollution Control

Section, and all other peraons taking envirommental noise
measurements., Guidance ia provided in the "Comments™.

‘Authority

_Statutory and administrative law governing authority to the

guidance and direction contained in the following sources:

‘a. _Opegon Revised Statutes, Chapter 467, Sections 467.010,

467.020, 467.030, 487.040, 467.050, 1}67.990:

b, Oregon Administrative Rules, Chapter .3140, Division 35,

Department of Enviromental Quality.

Instruments and Training

Specific requirements for instruments and personnel are defined
under procedure manual, Noise Pollution Control Section - 2,
Requirements for Sound Measuring Instruments and Personnel.

Page 14 of 46



"CHAPTER 2

'INSTRGMENTATION

"Sound Level Meters

The apecifications for sound level meters (SLM) are derfined

in manual Noise Pollution Control Section (NPCS-2) Requirements
for Sound Measuring Instruments and Personmel. The minimum meter
required is a Type II as defined by American Natiomal Standard
Institute Number S1.4-1371.

2.2 "Accessories

‘The minimum accessories shall be a windscreen and an acoustically
coupled calibrator.

"Comment : -Additioml accessories that have been fourd to be
valuable in gathering data are tabulated below:

(1) Noise data forms

(2) Clipboard

(3) Tripod

(4) Wind meter

(5) Sling psychrometer

(6) Screwdriver :

(7) Spare batteries

(8) Watch with sweep second hand or digitatl
equivalent

‘Tape Recorders and Level Recorders

_Reoording syatems shall conform to NPCS-2.

‘Comment: The recording system should be able to duplicate the
measurements as taken in the fileld. For tape
recorders, a table of frequency response tolerances
is given in SAE standards. Graphic level recorder
systems standards are also deacribed in the manual.

‘Octave Band Pilter Sets

‘The octave band filter sets shall be thoase defined in NPCS-2.

‘Comment: These sets may either be integral to a sound level
meter or they may be a separate piece of equipment,

'NPCS1P w2a
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NPCS1P

‘Comment :

Comment; :

‘Special Study Instruments

'In some instances, . special types of equipment may be

found to be useful in studying a noise problem. The
Department has several specialized noise instruments
to be used in study situations., These instruments
include a random noise generator, a loud speaker
system, and a one-third octave band filter set.

‘One-Third Octave Band Filter Sets

‘The one-third octave band filter sets shall be those defined
in NPCS-2.

Comment: These sets may be integral to a sound level meter or

they may be a separate piece of equipment. Sets shall
contain the preferred one-third octave band filters.

‘Impulse Meters
‘Impulse meters shall be those defined in NPCS-2.

‘These meters are integral to scme Type I precision

sound level meters set for a peak unweighted response.
Blasting impulse nolise i3 measured on a standard

Type I or Type II meter set tothe "C® weighting scale
and the "SLOW"™ dumping response.

3
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NPCS1P

'CHAPTER 3

'INSTRUMENT CALIBRATION

General

All types of sound level meters shall be field calibrated
immediately prior to use, using the procedures described in the
factory instruction manual.

‘Battery Check

Batteries in both the meter and the calibrator shall be checked
before calibration.

Instrument Calibration

The instrument shall be set to the correct level range, weighting
scale and meter response. The calibrator shall be placed on

the microphone of the meter. The output indicated on the meter
shall then be adjusted to the correct calibration level.

Annual Calibration

‘Within a year prior to use, each sound level meter, including

octave band filter and calibrator, shall receive a laboratory
calibration in accordance with the manufacturer's specifications.
This calibration shall be traceable to the Natiomal Bureau of
Standards.

Comment: An inspection label may be attached to each instrument
set to determine when the calibration was performed.

e
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4,1.2

3,2.1

B.3.1

'4,.3.2

'NPCS1P

'CHAPTER 4

"ENVIRONMENTAL NOISE MEASUREMENT

‘Application

_Thia chapter applies to ambient measurements, noise emissions

from industrial facilities, and commercial facilities, and to
ambient noise limits from motor vehicles. Individual motor
vehicle noise measurements, airports and racetracks are covered

in separate manuals. )

Persons selected to measure envirommental noise shall meet the
requirements of NPCS-2 Requirements for Sound Measuring
Instruments and Personnel.

‘Site Selection

_The measurement location shall be at any point, no more than

25 feet from the noise senaitive building where the noise level
is generally greatest, as illustrated in Figure i4-1,

'If the noise sensitive building is closer than 25 feet from

the property line, the measurement location ahall be at any point
on the property line, providing it is no more than 25 feet from
the building, or at any other pecint within the noice sernsitive-
property no mere than 25 feet from the noise sensitive building,
wherever the noise level is generally greatest, as illustrated
in Figure 4-2. For any measurement, sound reflective surfaces
shall not be celoser than 10 feet from the measurement point.

‘Comment: Sound reflective surfaces do not include trees,

shrubs, hedges or other vegetation.

‘Comment: Measurementsa for noise sensitive property on which

the poise sensitive building lies within 10 feet of
the noise sensitive property line may require sound
level projection techniques deacribed in 4.8 of the
manual.

"Equipment Set-Up

"The sound level meter or microphone, either hand held or placed

on a tripod, shall be 4 feet or more above the ground or floor
surface.

‘Comment: A microphone extension cable may be used in areas

where accessibility 13 difficult. Example: Changes
in ground elevation, reflective surfaces, height cor
3ource or receiver.

_ge
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Instrument Calibration and Battery Check
b.a,1 ‘Refer to Chapter 3 of NPCS-1 for instructionas.
‘Noise Level Measurements

4.5.1 ‘Comment: That information and data submitted to the Department
should be recorded on Forms NPCS=4 and NPCS-5 as shown
in Figure 4-3 and Figure 4=5, or on forms approved
in writing by the Department.

4,5.2 ‘Weather Conditions

‘a. The wind speed and direction shall be determined before
measurements are taken and recorded on a form, Measurements
shall not be taken when the wind speed axceeds 10 mph. The
sound level meter windscreen shall always be installed oa
the microphone while taking measurements,

‘b. The relative humidity may be determined for the time
measurements are taken. Measurements shall not be taken when
precipitation arffects results.

‘Comment: Measurements may be taken when the ground is wet
if the readings are not influenced by motor
vehicle tire noise om wet pavement.

. Comment: The barometric pressure has an effect on the
calibration level of most calibrators. This
effect is usually small but can introduce same
error under very low atmospheric pressure
conditions or at high elevations, Typically no
correction i3 needed at elevations below 2,000
feet. Above 2,000 feet elevation, the
manufacturers correction factor must be applied
to the instrument during calibration.

'4.5.3 Determination of Meter Speed

‘a. Comment: The "FAST®™ meter speed i3 used for sounds of an
essentially continuous nature. This speed ia
such that the imdicatioa instrument attaina {ts
fipal reading in approximately 0.2 seconds. In
general, the *FAST™ meter is used where meter
fluctuations do not exceed 3 dB, or where the
peter is required to follow fast changes in level
such as an automobile or airceraft pass-by
measurements,

'NPCS1P -T-
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B,5.%

4.5.5

4.5.6

'NPCS1P

b. Comment: The "SLOW™ meter speed is used for sounds where

the noise level fluctuates by + or - 3 dB and
meter variations make the instrument display
unreadable. The slower action of the meter
provides an averaging effect that is helpful in
measuring sounds of a rapidly varying nature or of
low frequencies. However, for a noise pulse of
0.5 second duration, such a meter will typically
read 2 to 6 dB low. It i3 not satisfactory for
measuring intermittent soundas,

A" Jeighting Scale Measurements

Comment: Marimum noise level measurements with the "A" network

Comment :

welghting scale are taken with the sound level meter
switched to the "A"™ network per the manufacturer!s
instructions. The meter must be properly positioned
with respect to the noise socurce per the manufacturer's
instructions, Information and data taken during the
measurements should be recorded on Form NPCS-4 or
equivalent as shown in Figure 4-3,

‘Statistical Noise

-'I'he statistical noise level is that noise level

axceeded a stated percentage.of the time._ An L4g =.65
dBA means that in any consecutive 60 minute period

of the day 65 dBA 13 equalled or exceeded only 10%

of the time, or for a total of 6 minutes, Several
procedures are in use by the Department to determine
statistical noise levels and other methods may be
approved in writing from the Department. Three
acceptable procedures to determine the statistical
noise level are presented in Section § of this
Chapter. Information and data taken during the
measurements should be recorded on Form NPCS-10-1 or
equivalent as shown in Filgure 4-9., Statistical
calculations can be carried out on Forms NPCS-10-2

and NPCS-10-3 and should be summarized in "L" _
terminology or Form NPCS-4. An example of a -completed
Form NPCS-4 is presented in Figure 4.4, :

‘Ambient Noise Determination

"Comment :

‘The ambient noise level is a compo3ite of aounds from

many sources near and afar, As the ambient noise level
will be compared to the noise level with the source
included in any consecutive 60 minute period, it is
important that data is obtained in time periods of
interest during the day and alsc both the week and

e
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‘the weekend to obtain data which are representative,

It i3 also important to note that the data must be
taken without emphasis on either noise peaks or unuaual
quiet. :

Measurements should not be taken in weather conditions
which may create a blas in the data, Wet streets or
anow accumulations could bias the data unless these
conditions are typical for the community.

Measurements should be made at least at several
appropriate locations within the sampling area under
consideration. Measurements should be made randomly in
the sense that each location and each sampiing time has
the same chance of being sampled and that the selection
of agy one factar in no way influences the choice of
another. Measurements should be made on at least three
separate dayas.

The ambient statistical noise levels obtained or
predicted with the noise socurce in question operating,
should include all noises generated by that source.
This may include such scurces as increased motor
vehlocle traffic neise, safety warning device noise,
and other sounds that may be exempted from the rules
due to other considerations.

Procedures to determine the Lyg and Lgg, 3tatistieal
noise levels are presented in Section 6§ of this
Chapter. Ipformation and data taken during the
measurements should be recorded on Form NPCS-U4 or
equivalent as shown in Figure 4-4,

4.5.7 ‘Octave Band Noise Measurement

‘Octave band nolse measurements shall be made on an octave band
frequency analyzer per document NPCS-2, Requirements for Sound
Measuring Instruments and Persaonnel,

‘Comment: Octave band sound pressure levels may be measured
in the same manper as the "A" weighting acale
measurements, except that the octave band filters
shall be used in place of the "A" weighting networik.
Information and data taken during the measurements
should be recorded on Form NPCS-5 or equivalent as
shown in Figure 4.5. An example of a completed form
NPCS-5 is presented in Fig. 4-6.

'NPCS1P -
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'4,5.8

1.5.9

4.5.10

'NPCSLP

‘Tape Recording

‘Comment : _Tape recording of the noise and a calibration signal is

optional. The tape recorder System must conform to the
specificationa defined in document NPCS-2 Requirements
for Sound Measuring Instruments and Personnel.

_One-‘rhird Qectave Band Noisa Measurement
-Ona-third octave band noise measurements shall be made on a

one~third octave band freguency aralyzer per document NPCS-2,
Requirements for Sound Measuring Instruments and Perscnnel.

‘Comment : _One-third octave band aound pressure levels may be

measured in the same manner as the %A" weighting scale
measurements, except that the ome=third octave band
filter shall be used in place of the "A" weighting
network. Information and data taken during the
measurements should be recorded on form NPCS-29 or
equivalent as shown in Figure 4-7. An example is
shown in Figure 4-8.

"Impulse Measurements

-Impulse measurements shall be made on meters per document NPCS=2,

Requirements for Sound Measuring Instruments and Personnel.
Impulse sound pressure levels are to be taken with the meter set
to the linear unweighted scale with the peak detector circuit
engaged for unweighted (dB) impulse measurements. For C"
welighted (dBC) impulse measurements the meter 1s set to the *Cv
weighting scale and the meter speed is set to the "SLOW"™ damping
response,

Comment : _Information and data should be recorded on Faorm NPCS-4

or equivalent as shown in Figure 4-3., An example of
a completed form is presented in Figure 4-4,

-10-
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DEPARTMENT OF ENVIRONMENTAL QUALITY

Fila
SOUMD PRESSURE LEVEL DATA SHEETS
County
SQURCE 8Y.
DATE
SHEET
| INSTRUMENTATIOM
COMPLAINANT .
EQT | TYOE | SERIAL
SLM '
COMPLAINT DATE
MIC
: : FLTR
. Bat.| Cal.| °F dry| °F wet | % Press. | Wind * Wind
Time | Ck, | dB bulb | bulb | RH | mm Hq | mph Direct CAL
: Windscreen ON QFF -
[ 1
Measurement Metar A C Linear L t’./ oL Peak
Pasition Fast/STow | Scale | Scale Scale T 10 50 || Impulsa
|
|
I
Comments

Form NPCS-4

O -
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nooonon

INSTRUMENT SET-UP
CHECX-OFY LIST

Site Selection
SIM Posgition
Battary Check

Calibration Adjustment

Wind Below 10 MPH
Hmidity Below 95%

Windsczeen

L. Qays of Qperacion
A. Mam. - Tri.
3. Mon. - Sac.

C. Yon. - Sua.

2. 7Tize of Jperactmon
A. 8 a.a. - § p.2.

3. a.3. = 2.a.

1. {umber af Shifts
A. One
3. ™o
<. Three

4, Oistancs Zom iscmiver I3

source fame.

7isibilit7 <0 Souzce

A. Oizwecs
3. FLD Ixr 3erm
Seeas
Ather
Zanixg
A. 2esidance
3. 2lanc ar Tacillcy :
Yho came filssw?
A. Rasmidancs...Jaca ;
3. 2lanct or Tacilisy .

Pecition Submiciad

Yes... Vumner _

Al
3.

Yo

SKETCH OF MEASUREMENT SITE AND SOURCE

REVERSE SIDE FORM NPCS-4
FIGURE 4-3

1A

NPCS-4
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DEPARTMENT OF ENVIRONMENTAL QUALITY

Fite LhdlStry

'SOUMD PRESSURE LEVEL DATA SHEETS

source _Or€gn wamq &

County M !higmal

gY £. M. Sreka

ICOC  SE LO l’ Poctland 0ATE Wl |74
Roel orusher SKEET _/ /2
INSTRUMENTATION
campLAINaNT N1 Eastiand e —
_ _ EQT TYPE SERIAL
155 2= Millman D Pecland k=
SLM
COMPLAINT DATE & )0/ 7¢ — 230
-mc [
, FLTR |
. Bat.| Cal. | °F dry| °F wet| % Press. | Wind © Wind GR e
Time Ck. | d8 bulb bulb | RH | mm Hg ' moh { Oirect CAL | i5¢7  imic
tasol v e | 1 |5 el — 15! W A |
l Windscraen @ QFF
- | |
‘Measurement Meter A C Linear L U L Peaj
Position Fast/Slow | Scale | Scale Scale 1 10 50 Impulsel
I
| fust 78 35 %
2 fist Ja |75 | 7C

coments /(11 cC0gaicnal bus v truck: oot 1105

1S 5/-57 aks.

orthewt erislér cpa‘m‘)/g,

_ ‘Example Form NPCS-4
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INSTRUMENT SET-UP

N

NN NN

CHECX-QOFF LIST

Site Selection
SIM Pogition
Sattery Check

Calibration Adjustment

L. Oays of Qpaxatian S. Tigibilizy %0 3ourca
&) won. - i @ Oizacs
8. Mon, - 34C. 3. LI ar 3em

< dem. T Sem C. ees

2. Tne of Operxaeion
i A. 822, -3 9. §. Zoming
) @ Qa3 - 9 P.a. @ tesidance

J. cmbaer of 3hifts 3. ?lane or Facillsy _

7. Gho cama firsc?

A. One
iy @ Residancs. . .Daes

3. Plane ar Pacilicy

Wind Below 10 MPH [f 4. otscance om Raceiver = 3. ?ecicion juositzed
Below » 11 sarce Y -FT 2aac. C‘Q e 3OO /_. ,
- Bumidity Below 95% _:_fﬁ )
Windscreen 5 5
QURCE N
SKETCH OF MEASUREMENT SITE AND S
130 SE xmwebsz
Nmmmum¢6&wh@
o Property
a ]
. /1
mr. Eustlond.
Resiciercé

O DO «—

= 25C feet

Example Form NPCS-4
Figure 4-4 REVERSE SIDE FORM

-14-
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DEPARTMENT OF ENVIRONMENTAL QUALITY

'SOUND PRESSURE LEVEL DATA SHEETS Tile
Caunty
'SQURCE - 8y
DATE .
SHEZT L
_ - INSTRUMENTATINN
COMPLATHANT -_ - — _
EQT | TVYPE | SEXRTAL
. SLM
COMPLAINT QATE - -
MIC
FLTR
) Bat. | Cal. | °F dry| °F wet | % Prass. | Wind Wind -
Time | cx. | d8 bult | bulb |RY | mm Hg | moh Qirect CAL
_Nindscreen oM QFF
) ‘Fast/ | A Lin. [31.5 | 63 125 | 250 | soa | Leog | 2000 | 4000 |8000
Position Slow Scale| Scale gz Hz Hz Hz H2 H2 Bz Hz 32
.
"Comments
Form NPCS-5 - S
Figure 4-5 o,
g ST e NPCS-S
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RNV NN RN

TNSTRUMENT SZT-0P
CHECX-CFT LIST

Site Selection

SIM Pecsition

Battery Check
Calibration Adjustment
Wind Below 10 MPH
Humidity Below 95%

Windscreen

w

L. OJays of Qparatisn Tisibili=y <0 Sourca

—

A, Mon. - Tro. ) A. Dixec=
3

d4il sr Zerm

3. Mom. - Sac.

C. Mon, = Sun. C. =nes
J. OQJtter
2. 7Tizw of Jparation -_——
A, 8 a.a. -~ 3 g.a. 9. Zoming
i. _a.a. - _ .. A. Residancs

. . 3. Jlapt ar Taeil-zy
]. (lhamher of 3niZty :

A. One 7. Who zama Ii-gT?
3. Two A. RexicancE...lace
C. Tixee 3. DQlanc ar Taczlicy
4, QJistagce Ixcm Recaiver 23 3. DPacizicn Submiztad
lourcs 2aacr. A. Yas... Nugber
1. Yo

SKETCH OF MEASUREMENT SITE AND SQURCE

FIGURE 4-5
REVERSE SIDE FORM NPCS-5

-16=
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DEPARTMENT OF ENVIRONMENTAL QUALITY

SOUND PRESSURE LEVEL DATA SEEETS Eile ot \c‘thi'f"f\Ti

County | Li1e.

SOURCE ﬁgm'; 2 iomi it ay (LJKR ~ a5
1200 Eanst Koo e _4)21/7¢
_ Eugring | swesr [ /)

)
msmur«’smmrq
COMPLAINANT _ /Y ) 4. . Joines 1
A . - e EQT | TYPE | SERTAL
(20 et St Evaiene AR L
PR A . s |55 | 357
COMPLAINT 0ATE _ADIr// 19, (47¢ = (223 /39
. FLTRIG, 2. | 5@
8at.| Cal.| °F dry| °F wet | % Press. | Wind dind G2 = <.
Time | cx. | d8 bulb | bulb | Q4 | mm Hg | moh Ofrect CAL [220= | 7o
34Csm| K | NY | 7 | T | — 4 |1 W
AT 2K {140 : Windscreer ON CFF
. Past/ A Lin. |31.5 | &3 125 | 250 | s00 | 1rcog | 2000 | 4000 [800C
Position Slow Scals| Scale Hz Rz Bz Bz gz g2 Hz g2 g2

comants _MQaS Lresm 7S takew Qurig blxeer”
e ). ReEadin : Y
23:59) Nmuah L2 p./m

Example Form NPCS-S
Figure 4-6
a-w- NPCS'5
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(1]
.

‘L« L. Oays of Operatian

7iaibili=7 =a Jouxce

A. Men. - fri. A. Oiress
% Qm - sac. 3. a1l ar demm .
Mom. - Sun. C. Tcwes
INSTROMENT SET-OP 4d
N 0. Other
CHEECX-OFF LIST . 2. Tiaa of Opmc‘.nn -
£ A. 3 a3, -3 ya. 5, Zouinmy )
. i‘*‘ Qaa. -(]»a. A. Residanca ﬁ i
Sita Selaction B 3. ?lane or Tacilicy )

£l 1. vomber of snifes

SIM Position 3 A. One 7. ubo cams fizwc?

QEAREERD

, 3. Three 2. 2lant or Tacilley

Calibration Adjustment

ind : 4, Oiscance Zsam Recaiver ™ 9, ?ecition Submaicttad
W Below 10 WH 1 sourcs 322 feet. A. Yes... Vusner
Humidi Below 95% Tk Mo

K4 I e
Windsc-een F
I
N SEETCHE OF MEASUREMENT SITE AND SOURCE

A Noin St

Jones

L RSRey Doy

0 Mesurement Site

M O Blower

Example Form NPCS-5
Figure 4-6
REVERSE SIDE OF FORM

-18-
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DEPARTMENT.OF ENVIRONMENTAL QUALITY

1/3 OCTAVE BAND DATA SHEET

File
County
SOURCE gy
DATE
SHEZT
[NSTRUMENTATTON
COMPLA [NANT —
EQT | TYPE | SERIAL
SC‘; ]
COMPLAINT QATE  MIC i
S . | FLTY |
Bat.| Cal.| °F dry| °F wet | % Press. | Wind - 4ind - i
Time | cx. | 48 bulb | bulb | RH | mm Hg.  moh * Oirect CAL | /
! . {
g B ; L ,
| I . . Windscreen OM OFF
- | |
PREFERRED CEMTER FREQUEMCIES FOR 1/3 CCTAYE BAMNDS
Lin.| 20 | 25 30 | 40 50 63 [ 80 | 100 125 160 | 200 | 250 | 315 | 400
ysftion |Scale| Hz _ Hz Hz Hz | Hz | Hz | Hz | Kz Hz Hz Hz Hz Hz H2
isition’| 500 1 830 800 |1000 | 1250|1600 | 2000 2500 | 31SQ | 4000 | 5000 | 6300 | 80GO 10.00q12.500
amments
Pigqure 4-7 Form NPCS-29

-19-
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DEPARTMENT OF ENVIRONMENTAL QUALITY

1/3 OCTAVE BAND DATA SHEET Trc

cite NP-AB( Lumex
Caunty COOS .
srcz _ABC Lumper Co. , st BHammon
1000 “F-” Sr. _ oate 9-18-81
Coos Bav, OR |

[NSTRUMENTATIOH

cowsant _ Me- Joe SmirTs , = ? —
S 4 & €QT ! TYPE | SERIAL

i s ‘2209 139 472

MIC lﬁj43|31]31‘”
- . . LRLTRE T u..& 923t

comparvt oars . 9-16 - B1

[ [ Bat.| Cal.| *F dry| °F wet| % | Press. | Wind - Wind : ‘ ‘
Time ! Ck. | dB buld bulb | QH | mm Hg } moh ! Oirsct | CAL G 4220 376042
2007/ 11240] GG |0Rapty | 4-G | SW |k 5 1704609
3:10m V1240l 69°1 l 12-4i o | | Windscrean @n)0S7
i ] ! i : :
. P I L | .

PREFERRED CEMTER FREQUENCIES FOR /3-QCTAYE-34MDS

Lin.| 20 |25 | 30 |40 | SO | 63 |80 100 | V25 150 | 200 | 250 @ 313 4G
Jasition Scale! Rz Hz Hz Hz | Hz | Hz | Hz | Hz HZ Hz | Hz | Hz ¢ # :

t |70 58|6059[58]59 0|59]59[58]57 56 54|52 &l

Position | 500 | 630 | 800 |1000 | 1250|1600 | 2000 |2500 | 3150 |4000 | 5000 | 6300 8060

{ [50]48[40]45153/43[41[40/40(37|38]36 37|32 28

| —

Coments _SAMPLE TAKEN 2:13 To 2:35 PM PDT. TRimary
1S A LARGE SAW. FTwrobuces wH NE N 1250 H=.
BAND

-20- NPCS-29
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4.6

4.6.1

'NPCS1P

‘a.

b.

C.

‘Statistical Noise Level Calculations

'Hand Sample Method' (Comment )

‘For this method use forms NPCS~10=1, NPCS=-10-2, and
NPCS-10-3 as shown in Figures 4-3 through 4-11 or
equivalent. '

Perform a short noise survey to determine the approximate
range of sound levels produced by the noise source belng
inveatigated. Enter the approximate high and low noise
levels as well as the. central tendency on form NPCS-10-1.
Use the minimm and maximum sound levels and the table at
the back-bottam of form NPCS~10-1 to estimate the minimum
number of good sound samples neaded to be taken from the
source in questicn. For example, in Pigure 4-12 the noise
varied from a high of approximately 87 dBA to a low of

61 dBA., This is a 6 dBA variation. The table on
NPCS-10~1 indicates that a minimum of 132 good readings
needs to be taken.

The table on NPCS-10-1 is designed to give an acceptable
statistical confidence in the L;g and Lsg noise level, For
determining the Ly noise level with confidence or for
more complex noise sources, more noise samples than
indicated in the table may be necessary,

Racord the noise levels in dBA on Porm NPCS-10-~1 at five
second intervals, at ten second intaervals, or at fifteen
second intervals. An example of such a measurement is
presented in Figure 4-12. Note any unusual activity from
the noise source in question. Also indicate all extermal or
extraneous noise sources which may contaminate the noise
reading. Examples fpnclude socunds from passing vehicle
traffic and aireraft. The sound readings associated with
these external sources will not de included in the
statistical noise level calculations. If external sounds
contaminate the measurements for a significant amount of
time, it may be necessary to conduct the survey during a
period of the day in which these other sourcesa are absent or
quieter.

'd. Uaing Form NPCS-10-2, tally the recorded noise levels in |

dBA increments as the example shows in Pigure 4-13. Record
on NPCS=2 only those sound levels which are legitimately
associated with the source in question, ignoring all other
contaminating sound levels.,

=21=-
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{PCS1P

el

L.

‘a.

'In the "Number of Readings" column, sum the total readings

at each dBA level. Using the "Number Greater Than"™ column,
calculate the number of readings taken that are greater than
each partjicular level. For example, in Figure 4-13 there
are no readings greater than 74 dBA, hence the "Number
Greater Than " i3 zero. There is one reading taken at a
level greater than 73 dBA, and three (! plus 2) readings
greater than 72 dBA.

‘The percent greater thar (¥ Greater Than) column contains

the statistical parcent for each dBA level, The percent is
calculated by dividing the numbers in the "Number Greater
Than®™ column by the total number of readings times 100.

For example, the percent of 73 dBA 13 calculated as

(1/19%) x 100 = 0,5%, and the percent at 72 dBA is

(37/194) x 100 1.5%.

Using Form NPCS—-10a«3, the dBA levels versus the "percent
greater than®™ numbers are plotted. An example of this is
shown in Figure 4-14,

From the resulting graph, the statistical noise level

at any required percentage may be found. For example,

the Lgg and L1g are found to be 63 dBA and 66 dBA,
respectively. MNote that a normalized or randomly varying
nolse source will result in a straight line when plotted on
form NPCS-10-3.

‘The results from the statistical survey are then summarized

on form NPCS-4 (see Figure U4=4). On the back of NPCS-4 a
sketch of the measurement site should be drawn.

n typical noise survey will require approximately 20 minutes

of measuring to record the required number of samples at a
S=second sample interval. However, the noise standards for
industrial and commercial noise socurces (0AR 340-35-035) are
apecified for a one-hour (60 minute) period. Therefore, the
noise investigator must ensure that the noise survey
represents sounds that are typical of a full 60-minute
operation of the noise source. If the source significantly
changes its operation for the remainder of the hour, it is
recommended that a full 60 minutes of samples are measured
and recorded for the statistical analyais.

-The documentation of the Lj atatistical noise level is

often better accomplished by the "time above®” method. For
noise sources that operata for a short period of time at a
copstant sound level, an accurate determination of the Lj

noise level can be datermined by measuring the total amount
of time the noise source operates in a one-hour periocd. If
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the source operates for a period of 36 seconds or greater
within the hour (but less than 6 minutes), then the Ly is
equal to the measured noise level. If the source operates
for 6§ minutes or more during the hour, then the measured
level is the Lyg statdistical noise level.

4.,6.2 ‘Noise fxposure Counter or Monitor Method

‘Comment: Statistical noise levels may be obtained through the
use of several commercially designed devices that
sample and clasaify the data.

4,6.3 Programmable Calculator Method

Comment: The noise ataff of the Department has developed a
program to calculate statistical noise levels on a
Wang 600 series progrsmmable calculator. This method
will digitally make the neceasary calculations after
the analog noise data has been comverted to digital
data. As this method is specialized to the
Department!s facilities, it will not be presented
here. A complete explanation of the method and program
listing i3 on file at the Department in Manual NPCS-22,
Apalysis of Ambient Noise with the Wang 600 Series
Programmable Calculator. '

'NPCS1P =23~
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STATISTICAL NOISE SURVEY

DEPARTMENT OF ENVIRONMENTAL QUALITY

Indicate all missing data points and give an explanation.

~26-

Page 37 of 46

SOURCE:: DATE:
BY:
MEASUREMENT SITE: COWTY:
SHEET: _L
Time : g;bsg- dryFbuib wethu1 ZRH :‘I;e ﬁ; ::’l:d d?:ggt. INSTRUMENTATION
EQUT |TYPE | SERIAL
SLM
m Low Tentral Tend. EE
~ Range of Noise: dBA dBA dBA
Start - Sample MINDSCREEN:ON OFF
Time: Interval: § 10 15 seconds A
DATA POINTS SOUND PRESSURE LEVEL dBA
1-6 :
7-12 -
i3 - 18
19 - 24
25 - 30 |
31 - 36
37 - 42
43 - 48 -
47 - 54
55 - 60
61 - 66
67 - 72
73 -78
79 - 84
85 - 90
9] - 96
97 - 102
103 - 108
109 - 114
115 =129 Figure <-3 '
121 - 126 Form JPCS-10-1
127 < 12 - o
Note: See back for the minimum number of samples. - NPCS - 1 O _1

6/76



133 - 138
139 - 144
145 - 150
151 - 156 i
157 - 162 |
163 - 168
169 - 174
175 - 180
181 - 186
187 - 192
193 - 198
199 - 204
1 205 - 210
1211 - 216
| 217 - 222
| 223 - 228
229 - 234
1235 - 240
241 - 246 |
247 - 252 |
253 - 258
259 - 264
265 - 270
271 - 276
277 - 282
283 - 288
| 289 - 294
295 - 300 ° ’
301 - 306 |
307 - 312
313 - 318
319 - 324 | . _
Figure 4-3
£ fmlli= =, il | Reverse Side Form NPCS-10-1
331 =l ssslll:
Maximum - Minimum Levels (difference in range)
00 00 A 0 £ A 0SSN NV SO A GG e 3 S
12 [138 [174 [210 | 246 | 288 | 336 | 384 | 438 | 498 | 558 [ 618 684 | 756

Minimum Number "Good" Samples

Note: Indicate all missing data points and give an explanation. Additional data
points may be needed to document an L.| violation.

g (i NPCS"10'1
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SOURCE *

A CME 'AJOO‘D ‘F??onu,crs Tue.

oate:  9- 16- 81

1.581 W, 76™ (DEBMKEQLSALA;CH{PPEQBav: GTW

VEASUREMENT SITE: - S1TE 1, Meq Mgrs. Joues NSP

1576 SW. 7™, Porrians

COUNTY : M uLT,

SHEET : _‘2‘_&

e e e I I R il B g e
410 [V[ 114.0 05 | Nw |t
1515 | /| 114.0 2-6 | Nw o 'si‘f

~ Range of MNoise: (217 dBA L(om}. dBA Cenet\%al Zgzd' LAL l%§7 1790
?'f;;t 14‘20 PDT ?gglsalz @ 10 15 seconds HINOSCREEN@OFFl
‘DATA POINTS 'SOUND PRESSURE LEVEL dBA

1-6 LS ¢ 3 (2 & 64 tS

7-12 63 61 ) CAR CAR 64

13 - 18 &3 ¢2 70 LS 63 ‘2

19 - 24 70 62 Doa G4 63 G

25 - 30 62 ¢3 63 61 &7 (7

31 - 36 TRueK +—> T T -4 66 Y

37 - 42 L2 63 L4 63 62 ¢4

43 - 48 L3 -3 L4 (3 73 R L2

47 - 54 L3 03 LS ¢ 2 G4 63

55 - 80 1 -4 LS 3 L3 S

61 - 66 ‘L5 e 4 61 62 66

67 - 72 L.O C1 L3 &3 64 70

73 - 78 72 61 73 R 74 R 64 64

79 - 34 63 L2 6O 6Ss {2 ¢4

85 - 90 ¢ ¢2 ¢ 7 63 JeT TeT —=

91 - 96 Jer Je+ | ¢5 64 ¢4 ¢4

97 -~ 102 70 R 63 L4 ¢3 ¢2 (S

103 - 108 bb S b6 62 s 63

109 - 114 b4 ¢4 62 ‘3 (S ¢4

115 - 129 L4 &7 L3 (4 DoaG Dog

121 - 126 Y ¢4 &7 ¢4 A 69

127 - 132 69 CAR CAR’ 3 b 64
Note: See back for the minimum number of samples. NPCS- ‘1 O -‘1

Indicate a1l missing data points and give an explanation.

-28-

6/76
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133 - 138 [ 6o oS 64 63 66
139 ~ 144 L2 63 6S L4 (3 (4
145 - 150 64 §4 5 YA <2 L4
151 - 156 6 ¢3 ¢8 (3 ¢3 ¢3
157 - 162 L2 63 L4 (3 ¢3 ¢ 2.
163 - 168 63 63 L4 (2 ¢ 3 (8
169 - 174 |=— ComHALAIvaANT| TaALKIN &4 6
175 - 180 3 62 63 ¢ 4 {3 (5
181 - 186 ¢4 A ¢ Biros+— B 63
187 - 192 4 63 -4 ¢2 25 L4
193 - 198 L2 & 4 63 62 o4 62
199 - 204 AR CAR 63 o4 b0 ¢3
205 - 210 64 .2 (2 TRUcKk 4= T BN
211 - 216 T T T 63 64 (4
217 - 222 69 63 bS5 63 6S b3
223 - 228
229 - 234
235 - 240
241 - 246
247 - 252 - -
253 ~ 258
259 - 264
265 - 270
271 - 276
277 - 282
283 - 288
289 - 294
295 - 300
301 - 306
307 - 312
313 - 318
319 - 324
25 - 330
331 - 336
-Maximum - Minimum Levels (difference in range)

8 L9 w12 tratyetas e laz tis e |2 o

12 [ 138 |174 [210 | 246 | 288 | 336 | 384 | 438 | 498 | 558 | 818 | 684 | 756

Minimum Number “Good" Samples

-29-
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4.8.1 ‘Point Source

‘Comment: The sound pressure level at a point r feet from a point
source can be caloulated from a sound pressure level

measurement at a point ro feet from the point source
using the following equation:

'SPL = SPL - 20 log (r/ry)

‘where: )
SPL

{)

sound pressure level at r feet from
the source.

SPLy = sound pressure level at ry feet from
_ the source. Note that rgy i3 a
reference distance and that the
distance r is always greater than
ro- The point ro must be in the far
fileld of the source.

Figure 4~15 i{llustrates a point source, such as an
industrial site, and the distance at which the
measurexent SPLy, i3 taken and the distance where the
required level, SPL is needed.

This projection technique 138 applicable only if the
distance between r and ry-is~less ‘than 1000 feet. This-
projection technique 3hould be used cnly when it is not
practical to make a sound pressure level reading at r.

SPLo . SPL
- /Q
Less than 1000 ft. (305 m) o)
) (
o )
! |
]
c :

'SOUND LEVEL ADJUSTMENT WITH DISTANCE

'FIGORE 4-15

'NPCS1P -32-
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4.8.2 ‘Line Source

‘Comment: The sound pressure level at a point r feet from a line
source can be calculated from a sound pressure level
measurement at a point ro feet from the line source
using the following equation:

'SPL = SPLg = 10 log (r/rg)

‘where:

SPL

scund pressure level at r feet
from the source.

SPL, = sound pressure level at r, feet
from the source. Note that rg is
a reference distance and that the
distance r is always greater than
ro- The point ry must be in the
far field of the source.

Figure 4-16 illustrates a line socurce, such as a

highway with closely spaced moving vehicles, and the
distance at which the measurement, SPL, is taken and
the distance where the required level SPL is needed.

This projection technique is applicable only if the
distance between r and r is less than 1000 feet. This
projection technique should be used only when it 1s not
practical to make a sound pressure level reading at

point r.
EPLo SPL
Less than 1000 f¢t. . é%
LINE é% 0 £t. (305 m.) |
NOISE - ' :
SOURCE -o |
- -]
r !

LINE NOISE SOURCE DISTANCE ADJUSTMENT

FIGURE 4-16

NPCS1P -33=-
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