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I. INTRODUCTIOW

Nolse from vehicular traffle has leng been recognized as a potential
health problem and has now reached such a point that In the recent
Annual Housing Survey conducted by the U.5. Bureau of the Census, ¥
nolse was identifled as the most undesirable neighborhood condition
(rated over such things as 1inadequate street lighting and street
crime). The most disturbing feature of traffic noise has been iden-
tified as excessive noisc emission from individual vehicles, caused
elther by a faulty exhaust system or Improper vehlicle operation.
Hence, it is well understood that nolsy Individual wvehicles constl-
tute & major source of community annoyance and should be the focal
point of a community's nolse control program. It is in this regard
that the NANCO Vehiele Noise Task Force was formed, to develop a
virlety of means through which local autherities may effectively
deal with the problem of vehicular noise, Fortunately, though the
problem is pervasive, there are a number of proven, effective and
simple means for dealing wlth it,

An effectlive vehicle nolse enforcement program consists of three
elements:

A, Noisy Vehicle Identificatlon;
B, Citation; and

C. Compliance (l.e., correction of defective
equipment).

The approach taken in the NAMCO enforcement manual is to present
various proven techniques and methodologies for each of these ele-
ments, so that an enforcement program may be formulated, using a
"Bullding Block" approach.

This allows the lavel of sophistication and detail in each element
ta be commensurate with the needs, resources and nature and extent
of speecific local vehicle noise problems. These program "Bullding
Blocks" are shown in Flgure I-1. Scenarlos of a number of actual
state and local programs which utilize these "Bullding Olocks™

are lncluded in Appendix A.

*”Annual Housing Survey: 1975, United States and Reglons., Part B: Indi-
cators of Housing and Neighborhood Quality". U.S. Department of Commerce,
Bureau of the Census, Washington, D.C., February 1977. (Series H-150-75B.}
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The enforcement concepts presented in this manual include the cita-
tion of moving or statlonary noisy vehleles, with and wlithout the
use of a sound level meter. Thus, enforcement ranges from simple
subjective sercening through curbside stationary tests to readside
monitoring with a sound level meter. Procedures for ensuring com-
pliance with local nolse regulations are also included, as well as
options concerning the use of avalilable personnel in such a vehicle
noise control program. These procedures have been structured to
allow enforcement to proceed with a minimal amount of noise enforce-
ment tralning (16+ hours}., Guldelines Ffor sultable training and
personnel quallfications are also Inecluded.

The basie philosophy Incorporated in the HANCO wvehicle nolse pro-
gram 1s to cite those vehicles whose nelse emission stands out above
others in the trafflec stream, Thus, initial efforts are directed
towards removing the "creamoff the top". Because inltial citations
are oriented towards such elear-cut viplaters, it allows the program
to begin smoothly, with little risk of improper citations. As the
program progresses and the worst-case offenders are apprehended, and
the offlcers galn experlence, the nolse limits may then be tightened
down In order to eliminate the marginal cases.

The methods and technlques presented in this manual deal with the
control of nolse emission from light vehlcles (automoblles and light
trucks under 10,000 lbs, GWR} and motorcycles operating on public
roadways. MNolse standards for heavy trucks (when operated as Inter-
state motor carriers) have been promulgated by the U.S. Environmental
Protection Agency (40 CFR 202) and are Included in Appendix E, along
with the enforcement procedurcs adopted by the Bureaun of Motor Car-
rier safety. However, therc are a number of techniques by which
state and local offlclals may deal with the nolse assoclated with
these varieties of vebicles when not operated In interstate com-
merce, and HANCQ plans to issue a report on this topic ln the
future.

Note: Throughout this mamual, all noisc measurements are 4in teams
of A-weighted sound fevedfs and ane expressed Ln decibels [dB),
(The team dBA, often wsed to desoribe such nodlse Levels, £
not wsed 4n this report.)

1.2



Figure I-1

VEHICLE NOISE ENFORCEMENT PROGRAM “BUILDING BLOCKS"

Nolsy Vehicle
Identification Citation Compliance
* Subjective Screening * Noise Levels - » Stiff Fine Schedule

(Officers' Judgement)

* Vehicle Passby
Nolse Heasurement

- Stationary
Observer and
Chase Car({s)

- Car-mounted
Microphone -
Slngle Officer

- Car-mounted
Mlcrophone -
Officer and
On-board
Observer

* Subjective Screening
with Curbside
Stationary Test

¢ Inspectlon Stations
(Subjective Screening
and Measurement)

Subjective: "Too Loud"
* Reduced Fine with

Proof of Correction
« Noise Levels - (Correction not
Required)
Objective: Measured

Passby Level Exceeds
Standards = Mandatory Correction

- Visual Slgn-off
* Equipment -

- Stationary
Vehicle has Faulty or Compliance Test
Improper Exhaust
Components - Passby

Compliance Test
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II. RECOMMENDED VEHICLE MOISE EMISSION LIMITS

A.

Background

NANCO-recommended nolse limits are based on the fact that moter
vehicles emlit different levels of noise, depending upon mode of
operatlon and type of vehicle, Therefore, In order to establish
nolse limits, it was necessary to consolidate the various modes
of vehicle operation Into general categorles for which speclfic
limits have been recommended, For purposes of the NANCO vehicle
noise enforcement manual, two classes of motor vehicles have been
identified as having distinctly different noise emlssion charac-
teristies: Light vehicles (automobiles and light trucks - GVWR
under 10,000 lbs.) and on-highway motorcycles. (As discussed 1n
Section I, emission standards for trucks over 10,000 lbs. GVWR
operated by motor carriers engaged in interstate commerce have
been established by the U.5. EPA and preempt non-ldentical state
and local regulations,)

L. Passby Nolse Limits:

The modes of operation for which passby noise limits have
been recommended have been generally broken into on-highway
or freeway operatlon, and 1n-city operation {specd zones of
45 mph or less). The ratlonale for establishing low and
high speed nolse limits is that the former should reflect
all modes of In-city driving and the latter, basically free-
way operation. Thus, Lf we are to use non-freeway limits
In-town, the speed break must reflect the highest normal
in-town speed; hence, 45 mph.

The use of Ln-town limits applicable to speed zones up to
and including 45 mph does not compromise nolse control ef-
forts In those communities whose maximum posted speeds are
less than 45 mph. The 45 mph break actually places more re-
strlctive controls on vehicle operations and requires some
driver control to prevent these limlts from being excceded.
In-town limits have been based on the highest noise produc-
ing normal made of vehicle operation (urban acceleration}
which still requires the driver to operate the vehicle some
10-20 dB below 1ts maximum nolse output potential. Clearly,
however, such operational restrletlions should not be applied
in the case of emergency safety maneuvers nor on freeway on-
ramps where higher rates of acceleration may be warranted.

II-1
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Noise limits have also been recommended for an additional
in-city mode of operation; that of a level roadway crulse
condlitlion where it Is assumed that vehicles are operating
at basically a steady-state (non-accelerating) speed. Such
limits are approprlate for speed zones of 35 mph or less and
should only be applied at a distance of at least 200 feet
from an intersection or when vehicles are observed to be
operatlng under essentlially constant speed conditlions. Also
note that the presence of snow tires may cause a vehicle to
emlt higher noise levels, In which case, if tire nolse ap-
pears to be the domipant factor, the limits in the above
categories should not be enforced. '

The recommended passhy !imits presented In II.B. are speci-
fled at a reference distance of 50 fFeet {15 m) from the
microphone to the centerline of the vehicle path of travel.
While 50 feet is the standard reference distance for vehicle
noise measurements, It is often difficult to locate rela-
tively clear sites in the community on which the microphone
can be set up the full 50 feet from the path of travel with-
out ending up too close to buildings, walls and parked cars,
causing sound reflections leading to inaccurate measurements.
To overcome such difficulties, measurement at a distance of
25 feet (7.5 m) is generally recommended, with a +7 dB ad-
Justment applied to the enforcement limits to account for
this shorter distance (see Appendix F for measurement dis-
tance correction factors). A relatively simple nomograph
pracedure 1s also presented in Appendix F to account for the
presence of walls or bulldings near either or both the micro-
phone or the vehicle being measured. In all cases, however,
it is necessary to maintain an approximate 10-feot or greater
radius clear area around the microphane and the measured
vehicle.

Stationary Test Nolse Limits:

In addition to recommending passby nolise limits for light
vehicles and motorcycles, NANCO has also recommended sta-
tionary test sound levels., Such statiopary sound level
tests provide a useful objective screening device for cor-
rectly detecting obviously noisy vehlcles. While it ls
arguable that such statlonary tests measure only exhaust
noise and passby tests measure total vehicle noise, and

that correlations between the two measurements may Indeed
be poor, they are useful for ldentifying the nolsier ve-

hicles whose nolse output Is generally exhaust dominated.

II-2
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Stationary nolse tests are conducted with the vehicle sta-
tionary, the transmission in neutral and the englne revved
and held briefly at a specified RPM while the sound level
is measured at a distance of 20 inches (.5 m) from the ex-
haust outlet. Further details on the recommended stationary
test procedures are found In Appendix G.

The NANCO-recommended nolse limits represent averages of the
sound levels of broad vehlcle populations, with most emphasis
placed on more recent data, In some cases, however, these
1imits may not be fully representative of special local con-
ditlens which may cause the traffic to generally emit more

or less than the recommended levels,

The detalled basis for selection of the current NANCO-
recommended nolse limits by generalized mode of operatlen
for each wvehlcle category is summarized in Appendix C, along
with considerations for reduction of these limits In the
future as a result of the Influx of quieter wehlcles (re-
flective of current production) Into the total wehicle popu-
lation, Appendix D contains summaries of vehicle nolse
emission surveys by type of vehicle and mode of operation.
The suggested course of action is to begin enforcement with
the NANCO recommendations and to revise the limits downward
in the future (l-2 years) If analysis shows that lower
limits are warranted.

As mentioned earlier, the NAMCO limits have heen selected
so as to allow operation of legally equipped vehicles in a
reasonable manner. At this time, the enforcement of limits
lower than the NANCO recommendations could necessitate addi-
tional constraints on the operation of a vehicle rather than
further improvements In exhaust system equipment.

11-3
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B.

Passhy Vchicle Sound Limits

Recommended A-Welghted Soundlevel Llmlts for Operation on Public
Roadways.  (Specifled at 50 feet (15 m) From the Centerline of

the Vehicle Travel Lane.)

Automoblles, Vans,

On-Highway
Posted Speed Zone l.ight Trucks .
(GWWR < 10,000 1bs.) | Motoreyeles
Greater than &5 mph a 78 dB 82 dB
45 mph or Less® 72 db 78 dB
35 mph or Less
Level Roadways, Constant 70 dB 74 dB

Speed Cruise, 200 feet
or More from Intersection

a. At any time under any condition of grade,
load, acceleration, or deceleration.

Note:  Vehiclfes should not be oited if
thedn passby nodise Levels ane
dominated by nodde emitied by
mud and dnow Lines installed on
the vehicle on by operation oven
wet pavement,

IX-4
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Stationary Test Sound Limits

Recommended A-Weighted Sound Level Limlts Tor Stationary
Vehlele Exhaust Nelse Tests, (Measurement at 20" (.S m)
from Exhaust Outlet.)

Automohiles, Vans

(CVWR < 10,000 lbs.)

Light Trucks 95 qg2-b-

On-Highway c
Motorcycles 92 dp ™~

a.

b.

Add +2 dB for rear- and mid-engined vehicles,

Test shall be conducted at 3/4 the maximum rated
horsepower engine speed. For simplified, in-the-
field enforcement, an engine test speed of 3,000
RPHM may be used.*

Test specified at 1/2 the maximum rated horsepower
engine speed. For simplifled enforcement, may test
at 1/2 Indicated engine red line.

*
Trade-offs between correctly ldentifying a higher

percent of 1llegal vehlcles versus simplifled en-
forcement must be made. The more accurate procedure
of testlng at 3/4 rated RPM requires the Incorpor-
ation of a sizeable catalog of test RPMs by make
and model of vehicle, while testing at a fixed 3,000
APM greatly simplifies in-the-field enforcement.
It has been suggested that 3/4 rated RPM testing
1s most approprlate for vehicle Lnspectlon stations
which would have ready access to specifications of
vehicle-specific test parameters.

II-5




D. Additional Recommended Vehicle Hoise Ordinance Provisions

Equipment Required: Every motor vehicle subject to registra-
tion shall at all times be equlpped with an adequate muffler in
constant operation and properly maintained to prevent any exces-
sive or unusual noise, and no muffler or exhaust system shall be
equipped with a cutout, bypass, or similar device.

Impraperly Equipped Vehicle Prohibited: No person shall oper-
ate a motor vehlcle with the exhaust system modified in such a
manner which will ampllfy or Increase the noise emitted by such
vehicle, above the Limit applicable to that specifdie vehicle at

time of manufactune.? (Alternate Proposal: .... nofdceable
above that by the exhaust system orniginally installed on the
vehicle, )?

Excessive Noise Prohibited: Notwithstanding any other provi-
slon of this section, no person may operate any vehlecle so as
to create excesslve or unusual noise.

1.

This language is appropriate only 1n those jurisdictions which re-
quire manufacturers to caomply with new vehicle certlfication neise
limits. Compliance with such provislions has historlecally been dem-
onstrated by conduct of an SAEC 1986 test for automobiles, or an SAE
2331 test for motorcycles; however, the U,S. Environmental Protec-
tion Agency has proposed noise test procedures for automobiles and
motorcycles that are designed to be more representative of actual
on-road maximum noise emission levels.

This language requires the enforcement officer to exerclse his sub-
Jjective judgement that the vehicle In question 1s not noticeably
(3-5 dB) louder than other comparable vehicles of similar age and
design. Such wording is appropriate for jurisdictions without new
vehicle certification noise limits.
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VEHICLE NOISE ENFORCEMENT PROCEDURES

An effective vehicle noise enforcement program consists of three
clements:

A. HNolsy Vehicle Determination;
B, Citatien; and

C. Compliance (l.e., Resolution af Complaints).

The concept cmbodied In the NANCO enfercement manual is to present

various proven techniques and methodologies for each of these pro-

gram elements, so that an enforcement preogram may be formulated,

using a "Bullding Block" approach. This allows the level of so-

phisticatlion and detail in each element to be commensurate with the

needs, resources and the nature and extent of specific local vehicle
noise problems. The various program "Bullding Blocks" are shown in

Figure I1I-1,

In the followlng sections, each element of the noise control program
is examined and the various options within cach element are detailed.
Rather than present hypothetical scenarios lnvolving various combina-
tions of these "Building Blocks", summaries of actual current enforce-
ment programs incorporating varylng combinations of these technlques
are presented In Appendix A.

A, HNoisy Vehicle Determination

The first step 1n controlling excessive noise from motor vehicles
1s the determination and ldentiflcation of those vehleles whilch
emit higher noise levels than are acceptable to the communlty.
Both subjective and objective means may legally be used in these
determinations.

III-1
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Figure III-1

VEHICLE NOISE ENFORCEMENT PROGRAM “BUILDING BLOCKS"

Nolsy Vehicle
Tdentification Citation Compliance
III A I1r e Il ¢
1. Subjective Screening * Halse Levels - « Stiff Fine Schedule

(Officers' Judgement)
Subjective: "Too Loud"
* Reduced Fine with

2. Vehicle Passby Proof of Correction
Noise Measurement * Nolse Levels - (Correction not
Requlred)
a. Statlonary Objective: Measured
Observer and Passby Level Exceeds
Chase Car(s) Standards » Mandatory Correction
b. Car-mounted - Visual Sign-eff
Microphone - * Equipment -
Single Officer - Statlonary
Vehicle has Faulty or Compliance Test .
e, Car-mounted Improper Exhaust I
Microphone - Components - Passby i
Officer and Compliance Test
On-board
Observer

3. Subjective Screening
with Curbside
Statlonary Test

4. Inspection Stations
{Subjective Screening
and Statlonary
Measurement)
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Subjective Screenlng:

A subjective determination {one made in the officer's judge-
ment) that a vehicle emlts excessive or unusual nolse levels,
either through the existence of a Faulty or improperly modi-
fled exhaust system or improper vehicle operation, is legally
supportable (Appendix B).  In order to make such objective
Judgements "stick", the officer must be a trained gbserver.

The officer may also cite a vehlcle for modifications to the
exhaust system whlch, in his opinion, will allow it to create
excessive noise, wlthout ever actually observing the vehlcle
in operation, although this latter approach 1is subject to
potential challenge.

Pros.: + Least expensdve progham to Initiate - po dound
Level meten nequired;

» Ay on-duty officen who has been trained can
Lssue a vellele nodse eltation ~ not Limited by
the avallability of meters;

* No initial capital expendifunes that would de-
tay progham & tant-up.

Cons,: + An afficen’s training as an expernt and his phys-
feal heclth (hearning acwity)® are more enitical
and may be subjeet to challenge;

» WilE cateh anly the wonst-case offenders - wilk
méds the marginal cases;

» Handen to prosecute than objective, metered
endorcement - District Attoaneys are not as
convinced of strhength of charge;

+ Counts may be mone wary of harrassament poten-
tial of subjective judgement of police officers.

*
However, hearing aculty 1s not a critical factor because the ear still is
a good comparative device.

III-3
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Objective Determination -

Vehicle Passby Sound Level Mecasurement:

The objective determlination of motor vehicle noise emission
1s made using a sound level meter (see Seetlon IVF. The maxi-
mum observed A-welghted sound level (fast meter response) as
the vehicle passes by is reported, provided that this maximum
value exceeds that of the hackground nolse and other traffic
by at least 6 dfi.

A +2 d8 measurement tolerance 1s recommended to account for
instrument acecuracy, site-to-site variations, and variations
in the wvehicle populatien.

There are basically three variations on the theme of noisy
vehicle measurement and citation invelving curbing the offend-
ing vehiele with a well-marked chase vehicle manned by a uni-
formed police officer.

a. Statlonary Observer and Chase Car(s):

Utllize a statlonary obscrver equipped with either a stand-
ard sound level meter or a meter with a remote microphone,
The cohserver corresponds via 2-way radlo to one or mare
chase vehicles. (California Highway Patrol uses uniformed
officers for all functlons, while Salt Lake City uses a
technielan to read the meter.)

Pros,: = Two ugficens per car dmprove officer safety;
+ Usding a teehnician to iake nodse headings
minimizes thaining requinements forn peace
of ficens;
o Widely-used, proven Zeehniques;
o Pride in the program and higher performance
Levels are enccunaged when specifie officens

on noise teams conduct vehicle noise enforce-
ment,

Cons.: =« Not the most efficient use of available man-
powen;

+ Reguires more complex equipment set-up,

ITI-4



Car-mounted Microphone - Single Officer:

Utilize a single peace officer in a chase vehicle that
is equlpped with a car-mounted microphone attached to a
boom and connected to a remate sound level meter which
is mounted inside the vehicle. (Used by Boulder and
Colorado Springs, Colerado.)

Pros,:

Cond,: =

Efsdcient wse of manpowar;

No equipment set-up time othen thaw &tandand
calibration;

Enfoncement officer 48 a trained noise dpe-
cialist and {8 encowraged to take an active
rofe in the progham,

Ofgicern dagety may be impaired;

Potential ennons nesulting from mounting the
michophone 18" above the hoof of the chase
veltiefe have been studied,* 12 48 recommended
that a +3 dB measurement tolerance be usedwith
such michophone mountingd pending further
studies,

Car-mounted Hicrophone - Officer and Observer:

Instrumentation as in b. above, but have a nolse tech-
nician accompany the peace officer and conduct the meter

readings.

Pros,:

(Utilized by Bloomington, Mlnnesota.)

No peace officen thafning required;
Progham maindains consisiency by having
noise conthol personnel continually in-
volued;

Tmproved ofgicen safety,

Requines fwe men for essentinlly a one~
man job,

]
Carlson, M.B. and Foch, J.D., Ir.: "Motor Vchicle Nolse Monitoring From
Minnesota Pollution Control Agency, 1779.

a Patrol Car”.
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Subjectlve Screening with Stationary Test:

There is a third variation which combines subjective and
objective determination, and involves the officer curbing

a vehicle he subjectively Judges to be unusually loud or
improperly modified. (Sometimes this is necessary in pass-
by monitoring situations when a noisy vehicle's passby sound
level is masked by other traffic.) He then requests that
the vehicle operator participate In a stationary sound level
test. This test may be conducted either at the curbside or
at an approved vehlcle lnspection station within a specified
time period. For such a test, it may be necessary for the
officer to connect a tachometer to the engine (1f the vehi-
cle is not so equipped) and, with the vehiecle in neutral,
have the operator rev the engine to a predetermined engine
speed. Readings are taken at a distance of 20" (.5 m} from
the yehicle exhaust outlet on a line 459 off the exhaust out-
let axis while the proper engine speed is maintalned. If the
nolse standard for such a test is excceded, the officer may
cite the vehicle operator for excessive noise emission (see
Section III.B.); however, It can be argued that to subject
oneself to such a test 1s self-incriminating and such a pro-
cedure may be challenged. Therefore, it is recommended that
the test noise level be used to indicate a faulty or Improper
exhaust system and to base the cltation on equipment only, as
opposed to illegal operatioen.

A +2 dB measurement tolerance is recommended to account for

instrument accuracy, site-~to-site variations, and varlations
in the vehicle pnpulation. When conducting stationary tests
on motorcycles at 1/2 indicated red line rather than at 1/2

the maximum rated horsepower engine speed, a total measure-

ment tolerance of +3 dB 1s recommended.

Inspection Stations:

Vehlicle inspection statlons may be used to provide the most
cost-effective manner iln which to remove excessively nolsy
vehicles from public roadways (assuming that the "noise
portion" of a vehlcle inspection can be piggy-backed to
other exlsting required inspections; l.e,, air pollution
and safety). It is conceived that vehicle Lnspection sta-
tions may play a significant role in a vehlcle nolse con-
trol program through the follewing applications:
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* HMandatory inspectlons upon transfer of vehlele owner-
ship;

+  Mandatory annual {bi-annual) Inspection of all vehicles;

*  Mandatory annual (bi-annual) inspection of all vehicles
over, say, filve years of age;

*  Referral hy traffic officer, based on his observation
that the vehicle appears to emit excessive nolse (com-
pliance testing). (Re.: Seetlon III,A.3,)

The exhaust system portion of a "wvehicle check" as performed
at a vehlicle Inspection station may take any or all of the
following forms:

* A visual iInspection of exhaust system to detect faulty
or improperly modifled components.

*  Rev up the englne with the vehicle in neutral, to aid
the Inspection officer in subjectively screening quiet
vehlcles. Those he suspects may be too noisy should
then underge the more rigorous statlonary test that
follows.

+ A statlonary test of the vehicle exhaust system's noise
emission conducted with a hand-held sound level meter
positioned at a distance of 20" (.5 m} from the exhaust
exlt, If the vehlecle is not seo equipped, it is neces-
sary to attach an engine tachometer. The sound measure-
ment Is taken with the transmission 1n neutral, while the
engine speed ls held at a specifled RPM. (The State of
Oregon, in thelr vehicle inspection program, provides a
detailed manual from which the engine test speed for each
particular model vehicle is selected.) See Appendix G
for detailed stationary test procedures for automobiles
and motorcycles.

The particular benefits of the inspection station approach to
vehicular noise control as experienced by the State of Oregon
(see Appendix A) arc outlined below:
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*» Test may be performed Indoors, thereby avolding incle-
ment weather;

« Cost is low if the program is plggy-backed with other
vehicle inspection programs; e.q., safety and emission
inspections;

. Subjective screening may be used to eliminate necessity
to test "quiet" vehlcles.

Oregon has found that although the correlations between drive-
by noise levels and a stationary test are poor (the statlonary
test measures only exhaust nolse, while the drive-by measurcs
total vehicle noise), the correlation between their subjectlve
evaluations and measured statfionary test results are good.
Oregon found 1t necessary, however, to establish a 2 dB higher
test limit for rear-englned vehlicles due to additional nolse
sources near the measurement polnt.

These measurement options, along with the varlations on personnel
and sound measurement instrumentation, are summarized in the fol-
lowing illustration (Figure 11i-2).
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Figure III-2
PERSONNEL AND INSTRUMENTATION OPTIONS
FOR VARIOUS MEASUREMENT PROCEDURES
Personnel Options
Curbslde Vehicle
Subjective Stationary Inspection
Sereening Passby Measurement in Traffic Test Stations
1 Techniclan‘** -
(Meter Observer) Officer in
Sound e and 1 or Hore Chase Vehlcle - Technician
Measurement 1 Officer Chase Vehlcles Accompanied By 1 Officer or
System Traffic In (with Radia Noise ., in Inspection
Conflgurations Officer ** | Chase Vehlcle | Communications) Technician Chase Vehicle Officer*
Sound Level
Meter X X X
Sound Level
Meter
With Remote
Microphone
(Optional) X X X
Car
Mounted
System X X

*
Uniformed or Non-Uniformed

* Uniformed Only (Commissioned Peace Officer)

A

Non-Uniformed




Citations

When a nolse violation is determined, two types of citatlons
may be given:

« Noise Emission: Citation hased upon chserved exceedance
of the nolse regulations; and

+ Equlpment: Cltation based upon a faulty or improperly
modified vehicle exhaust system.

Citations based solely upon vielation of the noise standards

may be viewed in the same context as speeding tickets; they

provide a penalty for the violation but do not ensure that the
of fense will not be repeated. Citations based upon faulty or

improperly modified exhaust system equipment, issued by them-

selves or in additlon to noise limit viclations, provide some

essential benefits:

*  Equipment citations generally require proof of correction
before the vehicle can be operated legally on public road-
ways. Thus, they require the nolsy vehicle to be repalred.

»  The courts and the violators have tended to understand the
concept of faulty vehicle hardware better than the somewhat
abstract concept of decibel emission levels. Equipment
citations have rarely been challenged. (The experiences of
NANCO members suggest that on any nolse or equipment cita-
tion, a thorough description of the vehicle's exhaust
system be included, and the presence of any non-stock ap-
pearing, performance, or faulty components should be noted
on the citation.)

Any uncertalnty factors encountered at the beginning of the
program are best handled by the Issuance of warnings in lieu
of clitations for scme period of time. Such a policy serves
multiple purposes: It glves the officers on-the-job tralning
and experience in deallng with noise contrel; and it provldes
a clear indication as to the appropriateness of the nolse
standards ln a particular cammunity.
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Compliance

Compliance with vehicle nolse laws can be achieved through either
of the following approaches:

* A well-publicized, (rapldly) escalating, fine schedule for
repeat violaters; or

+  Compllance certification, either through visual inspection
and sign-off, andfor stationary or moving tests te deter-
mine that vehicle noise emission wvalues are within an
acceptable range.

The considerations of visual exhaust system Inspection are dis-
cussed in Section IIL.B. and Appendix B. Since the basic phi-
losophy embodied In the NANCO approach 15 quleting those vehicles
whose nolse emissions clearly stand out above the rest, faulty
systems and those which have been lmproperly modified can be
rather easily ldentified In most cases by visual Inspection,

Compliance testing, as utilized by various NANCO members, takes
two forms: Moving procedures and statlonary tests. OF the two
alternatives, the stationary test Imposes the fewest potential
problems to new programs. A stationary compliance test proce-
dure, though its correlation to moving maximum noise emlssion

test procedures (SAE J986 and J331) 1s not high, 1s suitable as

a pass/fall screening device., Also, such stationary tests should
be conducted at the standard measurement distance of 20" (.5 m),
as the majority of avallable data on stationary test vehicle emis-
sions is based on testing at this distance. Some NANCO menbers
Incorporate a stationary compliance test with the measurement
distance specifled at 25 feet (7.5 m). The stated reason isthat
tests at such a distance are consistent with the distance under
which the noisy vehlcles were origlnally clted.  Such arguments
have been viewed favorably in the local courts. The main preblem
with such large distances, however, Is that the site requirements
are much more restrictive. Recommended stationary test procedures
are presented Ln Appendix G.
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Upon satisfactory completion of a stationary nolse emission
compliance test or visual inspection, it is standard practice
to sign off on the eltation, or present the violator with a
certificate of compliance ({in some cases, a window decal so
stating compliance) that may be presented along with the cita-
tion during a specified time period with the result that the
fine 1s suspended or significantly reduced. Local communities
establishing a vehicle noise control programmust balance their
priorities between maintaining a self-supporting program based
on incoming revenues vs. the ultimate goal of only achieving
cpmpliance and elimlnatling neisy vehicles; i.e., dropping fines
if vehicle is corrected.
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NOISE MEASUREMENT INSTRUMENTATION

With the exception of subjective screening, the procedures outlined
in this manual require, at a minimum, the following acoustic in-

strumentation:

A. Sound Level Meter (SLH)
B. Callbrator

C. Windscreen

Sound Level Heter

The sound level meter is the baslc Instrument for measuring
holse. It basically consists of a microphone, amplifier cir-

- cults, frequency welghting networks, and an indicating meter.

The mlerophone transforms the noise signal to an equivalent
electrical signal that is shown on the meter. Filtering cir-
cuits are incorporated Into the device (A-weighting network)
so that it essentlally responds to the sound in the same fash-
ion as the human ear.

Specifications for sound level meters have been established by
the American National Standards Institute and are included in
ANSI S1.4-1971, “"Specifications for Sound Level Meters". This
ANSI standard provides the maximum allowable tolerances for the
Type 1 and Type 2 sound level meters, which NANCO conslders
acceptable for use ln motor vehicle nolse enforcement.

Type 1 "Precision" sound level meters typleally are used In
acoustic laborateries and in new product nolse certification,
where measurements require extreme accuracy. The Type 2
"General Purpose" sound level meters typically are used for
community/motor vehicle nolse enforcement. While the Type 1
meters do offer a slight Increase in accuracy, they are con-
siderably more expensive than Type 2 meters. Any loss of ac-
curacy by using Type 2 meters is more than covered by the 2
and 3 dB measurement tolerances recommended (Chapter III,
Enforcement Procedures}. HNANCO, therefore, endorses the use
of Type 2 "General Purpose" sound level meters for motor ve-
hicle noise enforcement.
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Noze:  ANST .l puncly an advisory standard,  An fnsfrument
mantfactuner may elaim that his product complies with
ANST Type 1 on Type 2 specifications, but then sfate
numexous exceptions.

Several manufacturers are currently in the process of develop-
ing special-purpose sound level meters with automatic operation
features, specifically for use in motor vehicle nolse enforce-
ment. Regardless of the type of meter purchased, manufacturers’
instructions for micrephone orientatien, meter operation, and
calibration should be studied carefully and followed.

Calibrator

Sound level meters should never be used unless properly cali-
brated. An acoustic callbrator provides a means for conducting
an overall system check, as well as callbration of the sound
level meter, The meter reading 1s adjusted to match the speel-
fied calibrator sound pressure level. Calibrators are specifi-
cally matched to individual microphone systems; therefore, 1t
is important that only the proper callbrator be used. Other-
wise, errors may result and/or the microphone permanently

damaged.

Calibrator output is affected by changes in atmospheric (baro-
metric) pressure. Care must be taken when using the calibrator
at atmospheric pressures other than standard. Calibrator manu-
facturers provide correction curves for calibrator use at non-
standard atmospheric conditions (l.e., for use at higher
altitudes).

Field calibration should be accomplished with the system as it
will be in actual use {for example, wlth mlcrophone and cables
installed). Callbrate In accordance with the manufacturer's
recommendations. At a minimum, you should calibrate before and
after each period of use and at intervals not exceeding two
haurs.

A laboratory calibratfon on both the sound level meter and cali-
brator should be performed at regular Intervals of not more than
one year. These callbrations should be performed by the instru-
ment manufacturer or by qualified personne! at an acoustical
laboratory.
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D.

¥indscreen

Rapid air movement over a microphone causes turbulence, which in

turn generates extraneous nolse. This nolse can effectively mask
the sound being measured and cause erroneous high level readings,
The use of earphones connected to the sound level meter output
Jack (consult manufacturers' recommendations) often will enable
the operator to detect wind-generated noise; however, low-level
masking may occur that will be inaudible. Therefore, whenever

outdoor measurements are made, it Is good practice to always use
4 microphone windscreen. The screen also protects the sensitive
microphone diaphragm from dust or serious damage 1f it is dropped.

The effectiveness of the microphone windscreenls limited. There-
fore, measurements should never be made under high wind conditions
{wind over 15 mph) or when the wind effects can be detected either

visually or aurally.

Cuide to Purchasing Instrumentation

Figure IV-1 has been developed to assist in purchasing the ap-
propriate instrumentation for motar vehlcle nolse enforcement.
Depending on the enforcement methodology to be used, the Figure
identlfies various instrument features as belng Mandatory (¥¥**),
Highly Desirable (**), Nice Feature (*), Not Applicable (NA}, or
Undesirable/Unnecessary (U).

A list of sound level meter manufacturers and suppliers is pro-
vided in Flgure IV-2. This listing does not necessarlly contain
the names and addresses of all sound level meter suppliers, nor
does 1t represent an official NANCO endorsement of those manu-
facturers listed. ‘
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Figure IV-1

NOISE MEASUREMENT INSTRUMENTATION

Enforcement Hethodology

Passhy Measurements

Compliance Testing

Chase Car-Mounted

Hand-Held SLM or

IV-4

Microphcne Remote Microphone
Fixed Variable Fixed Varlable Fixed Stationary;
Vehicle Distance Distance Distance Distance Distance [Flxed
Measurement System To Center | To Center | To Center | To Center | To Center | Distance |
Features Line Line Line Line Line 5mo(20M)]
Scales:
A *HX *¥¥ *hE *H % *HE b2ty
c U u u ] 1] ]
Linear u u u u 3] U
Response:
Fast (e) *wx *n *rx H BHE U
Slow {c) U u U U U P
Readout:
Digital or Analog o (L2 *HR R ek P
Both % * * * * u
Instant Capture * * *® * * * !
Max Hold L " " * *# U _
Hard Copy Printout * * ¥ * * *
ANSI Specifications: ‘
Type 1 * * * * * *
Type 2 or Better *E* L2 EER KR *R¥ ek
Dynamic Range:
60-100 L22 L2 0 AR wER *RF NA
80-120 NA NA NA NA NA *HE
60-120 (Auto Ranging) * * * ¥ * U
Power:
l.ow Voltage Alarm * * * * * *
Battery Check EHx *HE EE *EK REE *HH
-~ Auxiliary Power
</ Input - 12 volt % e * * * U



Enforcement Methodology
- Passby Measurements Compliance Testing
Chase Car-Mounted Hand-Held SLH or
Microphone Remote Microphone
Flxed Variable Fixed Variable Fixed Stationary
Vehicle Distance { Distance Distance Distance Distance [Flxed
Measurement System To Center | To Center To Center | To Center | To Center Distance
Features Line Line Line Line Line J5m o (201)]
Microphone:
* Weather Resistant K *x e * ** u
* Remote Mounting L LA * * * ¥*
Automatic Operation:
* Preset Levels
(At Fixed Distance)
H/S & L/S Autos LA NA i HA *ihx LAl
H/S & L/S Trucks * NA * NA e *RE
‘D H/s & L/s M/CS FHR NA FER NA *K W XA
* Preset Levels
Variable Distance
(Say, 15' to 100') HA ik HA o NA NA
* Exceedance Alarm Ll *x b ¥ U U
+ -6 dB Down (V) *x Ex > r u u
Peak Rejectlion {a) (a) {a) (a)
* Internal Calibration * ¥ U u u- u
. Simple On-Off :
Operation (All
Functions Pre-set) * NA * NA * #
» Integrated
Tachometry SLM A NA NA NA NA *
*#%  Mandatory (a) Mandatory Only with Digltal Only Readout
** Highly Desirable {b) Required in BMCS Truck Standards
- *  Nice Feature {e) Equivalent Digital Sampling Rates:
. NA Not Applicable Fast: 16/Second
U UndesirablefUnnecessary Slow: 2/Second
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MANUFACTURERS AMD SUPPLIERS OF

SOUND LEVEL METERS

ACOUSTIC INSTRUMENTS, INTERNATIOHAL

650 Vaqueros Avenue

Sunnyvale, California 24086
(408} 733-0233

ADCO HEARING CONSERVATION, INC.

1558 California Street

Denver, Colorado 80202
(303) 893-0624

B & K TINSTRUMENTS, INC.

5111 West 1l64th Street

Cleveland, Ohio 44142
(216) 267-4800

CASTLE ASSQCIATES

650 Vagueros Avenue

Sunnyvale, Californla 94086
(408) 732-4590

COLUMBIA RESEARCH LABORATORIES, INC.

1925 McDade Boulevard

Woodlyn, Pennsylvania 19094
(215) 532-9464

DALLAS INSTRUMENTS, INC.

10205 Plano Road

Dallas, Texas 75238
(214) 349-1160
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DATACRAFT, INC.

13714 South Normandie

Gardena, California 90249
(213) 321-2320

DIGITAL ACOUSTICS, INC.

1415 McFadden, Sulte F

Santa Ana, California 92705
(714} B35-4884

CE QUICK-RENTAL INSTRUMENTS
1 River Read, Building 6,
Room 328
Schenectady, New York 12345
(518) 372-9900

GEN RAD

300 Baker Avenue

Concord, Massachusetts 01742
(617) 369-4400

GUINTA ASSQCIATES, INC.

67 Leuning Street

Sputh Hackensack, N. J. 07606
{201) 4BB-4425

IRD MECHANALYSIS, INC.

6150 Huntley Road

Columbus, Ohio 43229
(614) 885-5378



IVIE ELECTRONICS, INC.

500 West 1200 Street

Orem, Utah 94057
(801) 224-1800

KORFUND DYNAMICS CORPORATION

Post Office Box 235

Westbury, New York 11590
(515) 333-7580

LEASAMETRIC

1164 Triton Drive

Foster City, California 24044
(415) 574-444]

LEE LAB SUPPLY

13714 South Normandie

Gardena, California 20249
(213) 323-9120

LING ELECTRONICS, INC,

1515 South Manchester Avenue

Anaheim, California 92803
{714} 774-2000

METROSONICS, INC.

Post Office Box 23075

Rochester, MNew York 14692
(7168) 334-7300

MINE SAFETY APPLIANCES COMPANY

600 Penn Center Boulevard

Pittsburgh, Pennsylvania 15235
(412) 273-5175

MONARCH INTERNATIONAL, INC,

Columbia Drive

Amherst, New Hampshire 0303}
(613) 883-3390
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NAGRA MAGHETIC RECORDERS, INC.

26050 Richmond Road

Cleveland, Ohlo 44146
(216} 831-4038

QUEST ELECTRONICS DIVISION
LA BELLE INDUSTRIES
510 Scuth Worthington Street
Oconomowoc, Wisconsin 53046
{414) 567-9157

RENTAL ELECTRONICS, INC.

2445 Faber Place

Palo Alto, California 94303
(#15) 856-7600

RION COMPANY, LTD.
Ikeda Bullding

7-7, 2-Chrome Yoyogl
Shibuya-Ku :
Tokyo 151, Japan

SCOTT INSTRUMENT LABORATORIES

533 Main Street

Acton, Massachusetts 01720
(617) 263-3263

SIMPSON ELECTRIC COMPANY

853 Bundee Avenue

Elgin, Illinois 60120
(312) 697-2260

ANATOLE 2. SIPIN COMPANY, INC.

425 Park Avenue South

MNew York, New York . 100lg
(212) £89-2550

THERMOTRON INDUSTRIES, INC.

DYNAMIC SYSTEMS DIVISION
Kollen Park Drive

Holland, Michigan H9423
(616} 396-1727



P

3M COMPANY
: Oceupational Health and
| Safety Products Division
| 230-8 34 Center
i St. Paul, Minnesota 55101
{800) 328-1300

TRACOR, INC.

' 6500 Tracor Lane

: Austin, Texas 78721
(512) 926-2800

TSI INCORPORATED

‘ 500 Cardigan Road
T St. Paul, Minnesota 55165

(612) 483-0900

U, S. INSTRUMENT RENTALS
2121 South El Camino Real
(:) San Mateo, California 94403
(4#15) 574-6006
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V. NOISE ENFORCEMENT PERSONNEL QUALIFICATIONS AND TRAINING

A. General Considerations

Motor vehicle nolse enforcement requires that enforcement person-
nel receive adequate training and experience In areas of noise,
its measurement, and enforcement. A tralning program is neces-
sary to achieve competent operator status so that program credi-
biiity will be established. While the training should not be
designed to make the offlcer an expert witness, certain minimum
requirements are needed to show that the offlcer is competent
and has recelved training in the use of a sound level meter to
measure vehicle nolse,

The training should be conducted by qualified personnel. Typl-
cally, the technical aspects of sound should be handled by an
acoustical secientist, while the enforcement interests should be
conducted by police officers or other enfoercement personnel.

Satisfactory completion of a tralning course, including a written
examination, should result in the Issuance of a "Certificate of
Training" to each attendee. This certificate has proven to be
extremely useful in matters such as court appearances. Periodic
competency checks or re-certificatlon are recommended.

In addition to the tralning, on-the-job experience in noise en-
forcement 1s desirable. A minimum of 8 hours in-field enforce-
ment is recommended {after the training course) before actual
citations are issued. Also, a 30 to 20 day "warning only" period
Is recommended as a public awareness feature.

The training should include a discussion of the laws, regulations,
and court appearances. Some physics of sound should also be in-
cluded, as well as noise source identification. Filnally, a mini-
mum of 4 hours fleld measurement practices should be set aside.
The following is a suggested course outline, along with recom-
mended minimum discusslon times for tralning vehicle noise
enforcement personnel.
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B. Motor Vehicle Noise Enforcement Training Qutline (20 Hours}

1.

Intreduction (2 Hours)

a.
b.
c.

Course purpose, content and schedule
History of legislation
Specific laws, rules and regulations

Basic Theory of Sound (3 Hours)

a.
b.

d.

Deflnition
Characteristics

(1) Intensity

(a) Loudness
(b} Declbel

(2) Frequency

(a) Spectra
(b) Hertz

(3) Time Variation

(a) Instantaneous level
(b) Cumulative exposure

Sound Propagation

(1) Inverse-square law {(distance)
{2) Ground Absorption

(3) Shielding

(4#) Meteorological effects

(5} Effects of other noise sources

{a} Combining decibels
(b) Subtracting declbels

Human Response to Moise

(1) Range of hearing
{2} Frequency of welghting

(a) Equal loudness contours
(b) A-welghting
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{3) Impacts of noise
(a) Physiological

+ Stress
* Hearing loss

(b) Psychological
*» Annoyance

+ Sleep loss
« Speech interference

Sound Measurement Instrumentation (2 Hours)

.

b.
d.

Sound Level Meter
{1) Components

(a) Weighting networks

{b) Slow/fast response

{¢) Scale

{(d} Attenuator

(e) Microphone

{f) Windscreen

(g) Other (cables, tripod, etc.)

(2) Types of sound level meters
(3) Service and repalr

Other Equipment
Costs

Motor Vehicle Noise Sources (1 Hour)

ae

ct
d.
e.

g.
h.
1.

Exhaust System

(1) Defective
(2) Inadequate
(3) Modifled

Fan

Engine (Mechanlcal)

Alr Intake

Brive Train

Tires

Operational

Aerodynamic

Other (Refrigeration Units, Radios, etc.)
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5. Sound Measurement Procedures (2 Hours)

da.

b.

Moving Vehicle

(1}
(2)

(3)

{4

Personnel
Site selection

{a} Dlstance

(b) Reflecting surfaces
{c) Weather

(d} Ambient level

{e) Traffie

(f} Corrections

Equipment set-up

(a) Microphone location and orientation
(b} Caltbration

{c) Windscreen

(d) Meter settings

Vehicle measurement

{a) Engine operation

(b) Recording (maximum level)
{c) Hoise limits

(d} Tolerances

Stationary Test

(3}

(4}

Test slte
Amblent cenditlons

{a) Sound level

{(b) Wind

(c) Precipitation

(d) Observer/bystander

Equipment set-up

(a) Microphone locatien and orientaktion
(b) Calibration

{c) Meter settings

Measurement

(a) Engine operatlion
(b) Recording (maximum level)
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10.

11.

12.

{c) Nolse limits
{d) Tolerances

Policies and Procedures (2 Hours)

d.
b.
C.

(=%

f.

Public Awareness
Completion of Neise Forms
Administration

(1) Federal
(2) State
(3) Local

Enforcement

{1) Tolerances

(2) Citations

(3) Compllance/correction test

Violator Comments and Reactions
Fines/Penalties

Field Exercises (4 Hours)

a.
b,
c.

Site Selection
Noise Measurement
Vehlicle Pull-over

(1) Vielator discussion
(2) Nolse source identification

Court Appearances (1 Hour)

a.
b,
C.
d.
e.

Pre-enforcement Conference

Offlcer Qualification/Certification

Expert Witnesses
Equipment Reliability
Sample Testimony

Review {1 Hour)

Examination (1 Hour)

Certification (1/2 Hour)

Course Evaluation (1/2 Hour)
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BLOOMINGTON, HMINNESOTA
Population: 72,000

Year Program Began: 1977 Department: Communi ty
Development
Budget: 526,000 Molse Staff: 1-1/4
Citations: 800 Fines: $6,000
Ordinance: 1. Limits: Sound Level Limit @ 50 Feet, dB.
Speed Zones Speed Zones
35 mph or Less Creater than 35 mph
Autemobile 75 75
Motorcycle 80 a3
Truck 86 90

{A +2 dB Tolerance is Applled)
2. Excessively Loud in Offlcer's Subjective Opinion,

Measurement Procedure: Palice officer drives a chase car equipped with
mast-mounted microphone.  Environmental protection officer accompanies

police oflieer.

Compliance Procedure: Compliance test required on all vehicles cited.

Compliance Test: Stationary test for automobiles and motercyecles. Auto-
mobEles are operated at 3,000 RPM and must not exceed 92 dB (+3 dB} @ 20",

Motorcycles are operated at 3,500 RPM and must not exceed 100 dB {+5 dB)
@ 20",

Fines: A fine of 510 Is Imposed on all noise citations. The fine
1s not accepted unless accompanied by a compliance slip.

Lontack:: LON C, LOKEN
City of Bloomington
2215 West 0Old Shakapee Road
Bloomington, Minnesota 55431
{612) 881-5811
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BOULDER, COLORADO
Population: 85,000

Year Program Began: 1970 Department: Environmental
Protectlon Office
Budget: 539,500 (Average
for 2 Years) Holse Staff: 3
Citatigns: Approximately Fines: Approximately
800/Year 51,400/Year
Ordinance: 1. Exeesslvely Loud in Officer's Subjective Judgement.

2. Limits: Automobiles and Motorcycles - 80 dB @ 25 Feet,
Speed Zopes of Less Than 45 mph (+3 dB tolerance allowed).

Measurement Procedure: One-man team with externally mounted microphone
attached to noise control vehicle.

Compiiance Procedure: Violator must take corrective action and pass
compliance test for dismissal of case, HNo corrective action results in
court appearance.

Compliance Test: 1, Statlonary Test: Autas - Operated @ Idle, 2,000,
3,000 and 4,000 RPM. Ifotorcycles - Operated @ 60% red line, Motorcycles
and autos must produce no more than 80 dB @ 25 Feet (0 dB telerance).

2. Meving Vehicle:  Vehicle approaches measurement
area at 20 mph and accelerates at full throttle, without downshifting.
Motorcycles and autos must meet 80 dB @ 25 Feet (Q dB tolerance).

Fines: Noise Level, dB l1st Offense 2nd Offense rd Offense
81-83 510 515 520
84-86 20 25 40
87-88 20 50 50
89 + 50 50 100

Fine Is Dismissed if Correction is Made.

Commentss  Enforcement is conducted by commissioned police officer in

Environmental Protection Office.

Contact: JAMES V. ADAMS
City of Boulder
1739 North Dreadway, Sulte 404
Boulder, Colorade 80302
(303) 441-3232
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State of Californla
DEPARTMENT OF CALIFORNIA WIGHWAY PATROL

Population: Approximately 22 Million

Year Program Began: 1969 Department: California
Highway Patrol
Nolse Staff: 16 Officers Statewide
(8 Two-man Neoise Teams) Fines: Mo record of fines.
They are collected by local
Budget: Approximately $610,000 jurisdictlions, and do not
revert back to the State.
Citations: 23,000/Year
Ordinance: California Vehlcle Code: MHoise Limlts at 50 Feet, dB.
Lower Higher Level Streets
Speed Zones Speed Zones (35 mph or Less)
Heavy Heavy Heavy
Truck M/C  Car Truck M/C  Car Truck M/C  Car
86 82 76 20 86 82 82 77 74

*Autos and Motoreycles: 45 mph.  Heavy Trucks: 35 mph. Also:
Section 27150: Defective Muffler Prohibited. Section 27151: HNo
modification to Increase nolse above orlginal factory system.

Measurement Procedure: Enforcement is conducted by two-man uniformed
officer teams. One officer reads meter connccted to remote microphone
placed 50 feet from lane of travel. When violation is observed, officer
radlios chase vehicle and cltation Is given - usually based on Taulty or
modified exhaust equipment with sound levels noted on citation.

Campliance Procedure: Visual inspectlion and proof of correction of
Improperly modified or defective exhaust system generally required. Re-
quires officer to sign off on citation.

Compliance Test: None conducted.

Comments: Officer may also cite when a particular vehicle produces higher
noise levels than other similar model vehicies - whether or nat standards are
actually exceeded. (CHP has developed a considerable data base to support

thls practice.)

Contact: ROSS A, LITTLE
California Office of Moise Control
Department of Health Services
2151 Berkeley Way, Room 514
Berkeley, California 24704
(415) 540-2457
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{73 COLORADO SPRINGS, COLORARO
Population: 300,000 +

Year Program Began: 1971 Department: Safety Office
Budget: 1978: 555,182 Nolse Staff: 5
g 1979: 581,087
! Flnes: Approximately
! Citations: 650/Year $14,000/Year
; Ordinance: 1. The officer must be able to ascertain that the vehicle
! is loud and has either a modified or defective exhaust

E system.

2. Any strects within city limits (all speed zones of 35
mph or less}. Motorcycles and Automoblles: 80 dB @
25 feet (+3 dB tolerance).

Measurement Procedure: One-man teams used with microphone attached to
- external mast on prominently marked nolse contrel wvehicle. Vehicle parked
‘;:) 90° from direction of trafflc flow, 25 feet from line of travel.

Compliance Procedurc: Violater must post 525 bond within one week of
the violation date. Corruetive action must be taken within 14 days.
Correction results in reduced fine,

Compliance Test: If violator wishes to have his fine reduced, he must
pass compllance tect (based upon IS0 R362). Vehlele approaches starting
line of test area at 5-10 wph in First or low gear. Upon reaching start-
ing iine, vehicle is accelerated at full throttle for 50 feet. Motorcycles
and autos must produce no more than 80 dB at 25 feet.

Fines: First Offense: 525 (515 refunded for correction)
Second Offense: $60 (Mo refund)
Third Offense: $75 - 5300 and/or 20 days in jail.

Comments: Enforcement is conducted by commissioned pollce officer in
Safety Office. Eleven noise ordinance signs posted throughout the eity
at approximate cost of 580/sign.

Contact: JOSEPH A. ZUNICH

| Nolse Control Administrator

: Post Office Box 1575

i Colorado Springs, Colorade 80901
[ . (303) 471-8610
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EUCENE., OREGON
Population: 100,000 +

Year Program Began: 1977 Department: Eugene Police
Department
Budget: 565,070
Nolse Staff: 7

Citations: 1,100

Ordinance: Enforces State of Oregon Motor Vehlcle Holse Regulation's
Statienary Test.

Measurement Procedure: Officers work in pairs. One officer subjectively
locates a violator and directs him te a parking lot. One officer takes sound
measurement whlle other officer brings vehicle up to required engine RPM, If
vehicle 1s in vlolatien, filrst officer issues citation while second officer
locates another potential violator.

Compliance Procedure:

Compliance Test:

Fines: Scheduled bail of 540.
Contact: SERCEANT ROBERT LAWS

City of Lugene

Police Department

777 Pearl Sireet

Eugene, Oregon 97401
(503) 687-5158
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STATE OF FLORIDA
Population: 7,000,000

Year Program Began: 1974 Department : Florida
Highway Patrol
Moise Staff: 8
Fines: Collected by
Budget: Local
Jurisdictions
Citations: 1,700/Year
Ordinance: Florida Uniform Traffic Code: Moise Limits at 50 Feet, dB.
Speed Zones Speed Zones
35 mph or Less - Creater than 35 mph
Automobile 72 79
Motercycle 78 82
Heavy Truck 86 90

Also: 1. Defective Equipment Prohiblted,

2., No modiflecatlion to increase noise above
original vehicle level.

Measurement Procedure: Enforeement Is copducted by 2-man uniformed of-
flcer teams. Officers read meter connected to remote micrephone placed 50
feet from travel lane. When violation is observed, offlcer pursues offend-
ing vehicle and citatlion is given. Causes of excessive nolse are suggested
by officer. Defective oquipment cltatlons requiring corcrectlons are some-
times glven.

Compliance Procedure: Corrective action cards showlng repalr of de-
fective equipment must be completed by repalr Tacillty and returned by
violator within 14 days. Mo retests or clearance of eitatlons except
at discretion of the courts.

Compliance Test: None
Fines: Minimum fine of 515.75 for uncontested case. For a con-

tested case proven gullty, fine can be up to $500.

Cantact: SERCEANT B.G. SMITH
Motor Vehlcle Neolse Enforcement
Florida Highway Patrol Tralining Academy
Neil Kirkman Building
Tallahassee, Florida 3230}
(904) #487-2714



STATE OF MARYLAND
Population: & Million +

MNolse Staff:

Budget:

Year Program Began: 1974 Department:: Maryland
State Police
8
$158,000 (F/Y 1979) Fines: 52,125 (1978)
91 (1978}

Citations:

Ordinance:

Maryland State Vehicle Code: Nolse Limits at 50 Feet, dB.

Lower Speecd Zones ' Higher Speed Zones
Heavy Trucks
{GVIR >
10,000 Ibs,} M/C & Autos Heavy Trucks H/C & Autos
8é 78 90 8z

(A +2 dB tolerance 1s incorporated)

*Autos and Motoreycles: 45 mph; Heavy Trucks: 35 mph

Measurement Procedure: Enforcement conducted at 5C feet with adjustments

for other distances and reflective surfaces. Chase vehliele or stopping team
within sight of measurement personnel and measured vehicle. Vehicles over
10,000 1lbs. GVWR covered by BMCS procedures (Appendix E).

Compliance Procedure: Proposed statlonary test and certification
procedures recommended.

Fines: 550 for all wvialations,

Contact: CAPTAIN BRUCE DIEHL

Automotive Safety Division

Maryland State Police

1921 Landsdowne Road

Baltimore, Maryland 21227
{301) 486-3101

A-8



STATE OF OREGON
Population: 2.25 Million

Year Program Begant 1974 Department: Oregon Department
of Environmental

Noise Stafi: 9 Quality

Budget: 5204,000 - F/Y 1979 Fines: $200 in Civil
(Total Noise Control Penalties
Program)

Citations: Many notlees of violation

Ordipance: Mear Field tHotor Vehlele Test (Stationary).

Maximum Level @
20 Inches, dB

Vehicle Model Year (+2 dB Telerance)
Motorcycles 1975 & Before 102
Matorcycles After 1975 29
Front Engine

Autos/Light Trucks All 95
flear and Mid-Engine
Autos/Light Trucks All 97

Also: Limits for Hoving Test at 50 Feet.

Measurement Procedure: Subjective Screening for excessive noise. Visual
inspection for defects in exhaust system. Measurement of sound level con-
ducted at 3/4 maximum rated horsepower engine speed.

Compliance Procedure: Stationary test at 20 inches.

Compllance Test: Same limits as stationary test with +2 dB tolerance.

Fines: Fines vary in different jurisdictions. At DEQ Emission
fest Stations, provisions have been made for fine cancellation upen volun-
tary compliance.

Contact: JOHN M, HECTOR

Oregon Department of Environmental Quality
Post Offlce Box 1760
Portland, Oregon 97207

(503) 229-5989
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SALT LAKE CITY, UTAH
Population: 180,000

Year Program Began: 1974 Department: City/County
Department of

Noise Staff: 5 Health

Budget: $167,000 (1978)

Citations: 1,500/Year Fines:

Ordinance: HMotor Vehlecles Less than 10,000 pounds.

GVWR: 1. Speed limit 40 mph or less: 80 dB at 25 Feet
(+2 dB tolerance).

2, Speed limlt over 40 mph: 84 dB at 25 Feet
{+2 dB tolerance).

Measurement Procedure:  Two-man team operation: Techniclan at measurement
site with police officer giving chase and citation to offending vehicle.
Site is 200 feet from intersection and less than 1% grade.

Compliance Procedure: 80 dB at 25 feet under statlonary test.

Compliance Test: Statlonary test at 25 feet, enginc operated at
approximately 3/4 throttle.
Fines: No fixed schedule; at judge's discretion. Usually
§100 to $150 and suspended to $25 with proof of
compliance.
Contact: RICHARD B. RANCK, IR,

Salt Lake City

County Health Department

610 South 2nd East

Salt Lake City, Utah 84111
(801) 532-2002
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SAN FRANCISCO, CALIFORNIA
Population: 675,000

Year Program Began: 1973 Department: City Pollce
Nolse Staff: 4% {2 community nolse officers Budget: 580,000 +
permanently assigned to program; 2 motorcycle

officers to man chase vehicle - rotaticnal Fines: 5106,000
assignment) {1975)
Citations: Approximately 2,200/Year

Ordinance: California Vehlele Code

Section 23130a: (A1l modes of operation - speed zones of
45 mph or less): Automobiles (GVWR < 8,500 lbs.): 76 dB
at 50 feet (+2 dB tolerance allowed). Hotorcycles: 82 dB
at 50 feet (+2 dB tolerance allowed).

Section 27151: Modification of vehlcle exhaust system to
produce more neoise than originally supplled components pro-
hibited.

Section 27150a: Defective mufflepr prohiblted.

Heasurement Procedure: Initlally, noise offlcer conducted meter reading
at a distance as close to 50 feet from vehicle travel as possible. Chase

officer was signaled when a violation was observed. Currently, single of-
ficer reads hand-held meter, chases violater, and Issues citation. Clta-

tions are lssued only for equipment violations or faulty exhaust systems;

however, nolse levels are noted on cltation.

Compliance Procedure: Citation must be cleared through Police Department
and requires officer sign-off. Officer uses his discretion to aseertain
that vehicle has been properly repaired.

Compliance Test: None conductec
Fines: §$25.50/citatlon. No fine if vehicle Is repaired,

Comments: Offlcers will pull over and inspect a vehlcle for modified or

faulty exhaust system, even if they do not vliolate noise standards, if,

in thelr opinion, it is excessively loud.

Contact! RICHARD G. BODISCO
City and County of San Franclsco

850 Bryant Street
San Francisco, California 94103

{415) 553-1012

A-1l
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Appendix B

LEGAL CONSIDERATIONS, ENFORCEMENT TIPS,
AIDS TQO SUCCESSFUL PROGRAM DEVELOPMENT

Notes on Legal Conslderations

1, On the Lepality of an Officer Citing a Motor Vehicle for
Being "“Excessively Loud":

The courts have ruled ({Smith vs., Patterson, 131 Cal. App. 2d, 241,
247-250; 280 P 2d 522; 49 ALR 2d 1194, [1955]) that "the words
'excessive' and 'unusual' when viewed in the context in which they
are used are sufficlently certain to inform persens of ordinary in-
telligence of the nature of the offense which is prohiblted and are,
therefore, sufficient to establish a standard of conduct which is
ascertalnable by persons familiar with the operation of automobiles,
Consequently, these sections are held constitutional and not subject
to the objection ralsed regarding uncertalnty and lack of definite-
ness."

it Is, therefore, a well-settled rule that well-trained enforcement
offlcers may, without the assistance of scientific alds, reasonably
determine when a muffler Is Lnadequate and permits the engine to
enlt excesslve or unusual noise.

Alds to Suecessful Program Development

The success of any vehicle noise control program is dependent upon the
support of the citizens of the community. The geoal of the program and
the methods belng used must be conveyed to the community to win support.
Prior to and immediately after enacting an ordinance, some public aware-
ness campaigns that have proven successful in other communities include
the following:

B-1
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5,

With the enactment of a noise ordlnance, the necessary hearings
will usually generate media coverage. This will be an opportunity
to explain the purpose, methods and goals of the program. Press
releases, brochures and infermation bulletins should be made avail-
able, and will increase the accuracy of the media reports. These
informaticn pamphlets c¢an also be referred to when giving radio
and TV interviews., These same pamphlets can be placed in libraries,
state inspection stations, and other public and private buildings.

Posting "Noise Ordinance Enforeced" signs at entrances to the clty
Is an effective way of informing residents and visitors that your:
community is enforcing a vehicle neise ordinance. The average cost
15 S50 to 560 per sign.

Prior to initiating an enforcement program, it Is essential that
all areas of local government understand and are made aware of all
aspects of the program. This Includes the Mayor or City Manager,
Jjudges and prosecuting attorneys, traffie violations bureaus and
all other local departments that may be affected, such as purchas-
ing departments. {Mew clty/county cquipment must comply with the
varlous community and vehicle nolse ordlpance specifications.)

To acquaint the public with the program, the test equipment, the
personnel doing the enforcement, and varlous nolse levels, some
communities have offered several free testing clinles. These clin-
lcs have been held at shopping centers, public parks and community
centers. This exercise affords vehicle owners the opportunity to
determine 1f their vehicles would pass the noise ordipance. The
public awareness benefits and community support generated from
these elinies justify consideration of periecdic clinics after

the program is initlated.

When on-the-street enfarcement actually beglins, a good approach is
to issue only warning citations for the first 30 to 20 days. This
affords on-the-job training and experience in nolse technlques for
police officers. It also affords clty offleclals, community leaders
and other Interested citlzens the opportunity to cbserve how the
actual enforcement will be accomplished, Those vehicle owners is-
sued warning citations are also glven the opportunity to repair
their vehlcles before actual enforcement is initiated.
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During the introduction of a vehlcle noise control program and
while conducting a public awareness program it should be empha-
sized that the program is designed te promote voluntary compli-
ance through public educatioen. However, the program can generate
revenues to pay for some portion of the operating expenses.

Note:  Funthen inputs to this section, {ncluding a sample

hand-ent brochure, wilf be added at a faten date.

C. Practical Enforcement "Tips"

1.

Some Guldelines Presently Used in Estahlishing Reasonable

Cause for Subjective Judgement of Excesslively Loud Vehlcles:

Vehlecle in Question:

a,

b.

Emitted a sound level ohviously above the other (similar)
vehicles in the line of traffie.

Caused my conversatlon (speech) with (communicatlons)
fellow officer to be interfered with.

Emitted the stagcato note common to modlifled glass pack
or high performance orlented or non-stock exhaust system.

Note:  Eacht case must be accompanied by a visual {inspection

of the exhaust system and notation ({dentification]
of non-stock, pergormance on faulty components. This
advances probable cause to Lssue citation,

Notes on Visual Inspection of Vehicle Exhaust Systems:

On Issuing a Citation (Hoise Providing Reasonable Cause):

de

The officer should lnspect as much of the exhaust system
as possible and note:
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{1) Stack manlfold/exhaust plpe configuration without
defects (holes, cracks);

{2) Mufflers of stock configuration (reverse flow type
with steel baffles};

{3) On a dual system, a cross-over or balance pipe;

(&) Tallpipes present and In apparently good condition.

On Vehicle Correction Sign-off or Compliance Testling:

a. Inspect the exhaust system for:

(1} Presence of new components (violator may provide
receipt), particularly new stock type mufflers;

(2) Check against summons copy for any noted defects

and abserve that repair has been completed (i.e.,
removal of side pipes, etec.).

On Achieving "Voluntacy" Compliance:

The eity of Boulder, Colorado sends out warning letters to per-
sons observed (by citizens) to have nolsy or modified vehicles.
The public is engouraged to report the license numbers of such
vehicles to the noise control office,
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Appendix C

RATIONALE FOR SELECTION OF
RECOMMENDED ENFORCEMENT NOISE LIMITS

INTRODUCTION

A,

Recommended Current Passby MNoise Limlts
1. Speed Zones Greater than 45 mph

a. Llight Vehieles
b. Motorcycles

2. Speed Zones of 45 mph or Less

a. [ight Vehicles
b. Motorcycles

3, In-City Operation, Level Readway, Steady-state Cruise
a. Light Vehicles
b. Hotorcycles

Recommended Current Statlonary Test Noise Limits

1. Light Vehicles
2. MHotorcycles

Conslderatlons Regarding Lowering Passby Noise Limits in the Future

Conslderations for More Restrictive Future Stationary Test Nolse Limits

1. Light Vehicles
2. Motorcycles
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INTRODUCTION

Recommended noise limits for moter vehiecles have been derived through an-
alysis of bath "legal" and Improperly modified or defective vehicle popu-
lations. These limits have generally been based on the upper five to ten
percentile values (L° and L10) of the cumulative distribution of noise
levels emitted by a speciflc class of legal vehlecles under a given mode
of operation (where recommended limits encompass higher perecentages 1s so
noted). Recommended limlts have not been based on the levels emitted by
the loudest legal vehicles {upper 1 percentile orll) because a rather
small portlon of the vehicle fleet emits such high levels and lewest com-
mon denomlnator standards were not desired. Furthermore, the sample sizes
at the hlgher levels were generally small and therefore limited confldence
in the L1l determinations, Also, as a practical matter, it is generally
assumed that the traffic enforcement officer will subjectlvely screen each
vehicle, thereby further reduclng the probability of Lncorrectly citing a
legal vehlcle. The lncorporation of a +2 dB measurement tolerance fur-
ther reduces such possibllitles,

Nolse limits discussed in the following sectlons are A-welghted sound
levels in declibels and measured at a reference distance of 50 feet (15 m)
in the case of passby, and at a distance of 20" (.5m) for stationary
tests.
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Recommended Current Passby Hoise Limits

1. Speed Zones Greater Than 45 WPH (Freeway Opcration):

d.

b.

Light Vehicles:

Allowable nolse emission levels for frecway operation have
been based on survey data of vehicles operating under cruise
conditions at 55 mph (more correctly, at 55 mph posted speed
limit), Studies by the San Diego CHP (Reference D-5) indi-
cate that noilse emisslons by automobiles and motorcycles are
not significantly influenced by 0 to #% highway grade at these
speeds.  The more recent survey data of "legal' vehicles and
new vehlcle emissions data supplled by Industry indicate that
the NANCO-recommended high speed automobile limit of 78 dB is
exceeded only by the upper 5 percentlle of the samples stud-
ied, The application of a +2 dB tolerance should encompass
all legal vehicles.

Motoreyeles:

The high speed nolse standard for motorcycles of 82 dB is
greater than the one percentile of MIC's Ortega Highway Study
(Reference D-8) adjusted ta 55 mph, but with a +2 dB toler-
ance, falls between the upper flve and one percentlles of the
1975 San Diego CHP observatlons (Reference D-5) and the 1975
HcDonnell-Douglas data (Reference D-7).

2. Speed Zoncs of 45 MPH or Less (In-City Operation):

da

Light Vehicles:

The logic behind establishing maximum allowable noise limits
for in-eity operation has heen to base these limits on the
highest nolse-producing normal mode of vehicle operation.
This mode has been ldentified as "urban acceleration", where-
in the wehicle accelerates at a rate sufficient to "keep up"
with traffic. Such rates of acceleration approximate 1/4 g,
or a vehicle traversing 100 feet from rest in approximately

5 seconds. (Ceneral Motors studies Indicate that 80% of ve-
hlcles observed in trafflc accelerate a 100-foot dlstance
(when not impeded by other vehicles) in 4.8 seconds or

Cc-3
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slower, wlth the average 0-100 foot rate belng 5.6 seconds,)*
The MANCO-recommended nolse limit for automebiles of 72 dB
falls between the upper 5% and 1% of new production General
Hotors light vehicles (Reference D-11), as well as between the
upper 1% and 5% levels observed In the 1978 Illinois survey of
non-defective automobiles (Reference D-1). The recent surveys
by EPA Region V (Reference D-1%) and the California Office of
Nolse Control (Reference D-13) also firmly support thls selec-
tion (the L1 of Callfornia Office of Nolse Control urban ac-
celeration observatlions was 70 dBi),

Note:  The diereasing trend Lowand smalten and more fuel-
effielent vehicles {ndicates that the average wiban
acceleration noise fevels forn new vehieles may be
on the fnerease, The smaflen, mere efficient auto-
mobiles utilize a greaten pontionof thein available
powen £n vaden to acceferate with traffic than do
the traditional Amerdcan "Fubll-size”, highly powered
vehicles.,

Hotorcyeles:

The NANCO-recommended In-clty maximum nolse limit for motor-
cycles of 78 dB is consistent with the upper 1% values for
operations at or under 45 mph presented in the MIC-Ortega
Highway Study (Reference D-B) and the 1975 Illineis studyof
motorcycles operating in the urban acceleratlon mode (L1

79 dB) (Reference D-3). The 78 dB limit +2 dB tolerance
also falls between upper 10% and 5% values of the 1975
MeDonnell-Douglas data (Reference D-7), adjusted to re-
flect 45 mph erulse conditions.

3. In-City Operation, Level Roadway, Steady-state Crulse:

d.

Light Vehicles:

The NANCO-recommended limit for automobiles of 70 dB assumes
vehlcle operation ln the steady-state crulse mode at speeds
of 35 mph or less. 70 dB falls between the upper 5% and 1%

*
Gray, R.F.:
catlén 6313), Ceneral Motors Proving Ground, Milford, WI 48042, July 1275,

"A Survey of Light Vehicle Operations'" (Engineering Publi-
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levels of 1966 through 1979 vehicles equipped with new exhaust

systems crulsing at 35 mph (Reference D-12). California Office
of Noise Control observations of vehicles operating under these
specifled conditions also Indicate an upper 1% value of 70 dB

(Reference D-13}.

b. HMotorcycles:

The recommended level roadway nolse limit for motercycles of
74 dB reflects the upper 5% values for the MIC-Ortega Highway
data for operations under 45 mph (Reference D-8) if the +2 dB
tolerance is applied. With this tolerance added, the NANCO
value also agrees wlth the upper 10% levels for the McDonnell-
Douglas 3% mph cruise data {Reference D-7). The data base for
newer model motorcycles in this mede of operation Is insuffi-
clent to provide posltive ratiocnale for the recommended limit;
however, it is the oplinton of NANCO members with considerable
enforcement experlence that this level 15 reasonable.

B, Recommended Current Statlonary Test Holse Limits

1.

2.

Light Vehicles:

The NANCO-recommended 1imit for stationary nolse test emissions
of 95 dB 1s consistent with data supplled by Walker Hanufacturing
{Reference D-12) of the upper one percentile (L1) of randem 1966-
1979 vehicles fitted with new exhaust systems. This value plus
the 2 dB tolerance {97 dB) alse approximates the upper 5% valuc
(L5) of a large sample of 1975 vehicles (N = 304) (Reference D-

12}, all equipped with new Walker exhaust systems, though not all
necsssarily "legal" systems (SAE 1986 £ 90 dB). The median values

) for these two populatlions were in the range of 85 dB.

A +2 db adjustment for rear and mid-englne vehicles has been
recommended based upon the State of Oregon's experience.

Motorcycles:

The NANCO current recommended limit of 99 dB (+2 dB tolerance) at
20" (.5m) at 1/2 rated englne speed 1s within 1 dB of the upper
five percentile (L3) of large samples of in-service 1989-1974
"legal" (unmodified) motorcyecles studled by MeDonnell-Douglas
{(Reference 7) and the U.S. EPA (Reference D-15}. The 99 dB test
limit Is 1 dB greater than the upper ane percentile (Ll) of 1974-
1975 model year motorcycles studled by EPA (Reference P-15) and
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c.

the MIC Technical Committee (Reference D-16) when equipped with
aftermarket exhaust systems that maintalned motorcycle nolse emis-
sion levels (as determined by SAE 1331 tests) to be no greater
than +3 dB over OEM (stock) systems.

Also note that the recommended limit +2 dB (10l di3) will correctly
ldentify over 50% of the improperly modified motoreycles 1n one
study (EPA tests on aftermarket equipped motorcycles with SAE 3331
levels in excess of 90 dB - Reference N-15) and approximately 28%
of illegally modified machines in another study conducted by the
MIC (Reference D-16},

It is assumed that these measurements, when combinedwith subjective

screenkng by the enforcement officer, wlll negate the possibility
of incorrectly citing "legal" vehicles,

Considerations Regarding Lowering Passby Limits ln the Future

Evaluation of noise emission levels by current production new vehi-
cles provides some inslght as to the lowest enforcement levels that

may potentially be utilized in the future, assuming sufficlent time

has elapsed to ‘allow replacement of the existing fleet with vehicles
representative of current production. It must be recognlzed, however,
that some degree of deterioration will naturally occur with vehicle age,
s0 that Puture regulatory limits may have to provide some additlonal al-
lowance for this factor. The upper 10 percentile noise limits (L.10) ex-
hibited by recent production vehlecles {latest available data) under the
various regulated modes of operation are summarized in the accompanylng
table,

It should be noted that these levels are representative of new, prop-
erly tuned vehicles, fitted with tire tread patterns deslgned to mini-
mize tire-roadway Interaction nolse, all operating at factory perform-
ance speclfications.

C-6
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Upper 10 Percentile A-Welghted Sound Levels Emitted By
Selected Populations of Recent Production Vehlcles

(Reference Distance is 50 Feet (15 m) From
Centerline of Vehlcle Travel Lane)

Automobiles, Vans,

Posted Speed Zone On-Highway
Light Trucks
(Hode of Operation) (CVHR 2 10’080 Ihs.) Hotorcycles
Greater than 45 mph a d
(55 mph Steady Cruise) 72 79
45 mph or Less b e
{Urban Acceleration) 68 -
35 mph or Less
Level Roadway e 7
(35 mph Steady Crulse) 65 74

a, 1973 Model Year General Motors Vehicles - Reference D-11

b, 1979 Hodel Year Ceneral Motors Vehicles - Reference D-11

c. 1975-76 Model Year General Motors Vehlcles - Reference D-l1

d., 1975-76 Model Year Vehicles - EPA - Reference D-15

e. Mo Data

f. 1975-76 Model Year Vehicles - EPA - Reference D-15

c-7
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Consfderations For More Reslrictive Future Statlonary Test Nolse Limits

1.

Light Vehicles:

de

Reduced Single-Mumber Test Level:

The first consideration for future automoblle statlonary test
limits Is based on the assumption that recommended future
Iimits could be based upon representative emlssion levels of
current. production vehicles with an effective date reflecting
sujtable passage of time to allow substantial replacement of
the existing vehicle population with the quleter, new genera-
tion, light vehieles. Analysis of statienary test levels (at
3/4 rated englne speed) Tor 1975 teo 1979 new production CM ve-
higles (Appendix D) indicate the upper one percentile values
(L1} to be in the range of 21 - 92 dB, with L3 values ranging
From 90 - 92 dB (median values (L30) ranged from 80 - 85 dB).
Hence, taking into account the recommended +2 dB tolerance, a
future statlonary test value of 90 dB would appear justifiable.
In order to establish a sulitable time frame for implementation
of a lower test value, motor vehicle population and use statis-
tles, as compiled by the MVMA,™ were consulted. Presently, the
average age of passenger cars in use (currently registered for
on-road usage) Is just over 6 years. Additlonally, approxi-
mately 20% of the passenger car population is 12 years of age
or less, Hence, LT 90% infusion is taken as the prerequisite
for demlnance of quieter vehlcles, then 12 years beyond the
1975 model year, or 1987, would seem a reasonable schedule if
lower test limits were to be implemented.

Additlonal Coneept For Future Stationary Regulatory Limits:

Both the CM and Walker Manufacturing data (Appendix D) Indi-
cate a very poor correlation between new vehicle certification
test levels measured under wide open throttle acceleration {SAE
J986) and statlonary test nolsc emlssions at 3/4 rated RPM.
This fact does not dimlnish the ability of the stationary test
to identify the worst-case offenders through a pass/fall screen-
ing procedure, but [t does suggest that the use of such a pro-
cedure for detecting vehlcles, say 3-6 dB (or greater) noisier

*MVMA Motor Vehicle Facts and Figures '72'", publlished by the Motor Vehicle
Manufacturers Association, Detrolt, Michigan.

C-é
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than "stock", 1Is severely restricted. One simply cannot im-
pose a stationary limit fow enough to ldentify a major portlen
of the "noisy" vehicles without Incorrectly ldentlfying a great
many "legal" vehicles. Thus, we must question the logic behind
establishing a lower (lower than 25 dB} single-number test limit
that will risk inceorrectly clting legal vehicles and thereby im-
pair the crediblility of the vehicle nolse controel effort.

An alterpatlve to specifying a lower single statlonary test
limit value that may warrant further study would be a require-
ment far manufacturers to supply OEM stationary test values by
specific model vehicle, with such data either catalogued or
presented on a label attached to the vehicle (along with the
correct englne test RPH),  Enforcement could then follow two
options:

(1) Base enforcement limits on OFEM exhaust system stationary
test levels +2 or +3 dB to allow for reasonable system
degradation and afford aftermarket suppliers some reason-
able flexiMlity. (It is conceivable that the EPA will
require manufacturers to label new vehicles at some time
in the future as to thelr nolse output under stationary

C:D test data whlch would enhanee such enforcement prospects. );
or

{2} Develop a stationary equivalent test level (Syq) as has
been consldered for possible implementatlon for future
model motoreycles (see Appendix C, Sectlion D.2.) It is
not known at this time (by the MNANCO Task Force) if
changes In SAE J2B86 test levels for a speclfic model ve-
hicle are linearly reflected in changes of the same order
In statlionary test levels (as is the case with motorcycles).
Such a correlation ls necessary if the Sgq method is to be
pursued. Therefore, formulation of a regulatory concept
based upon the Seq methotology is dependent upon further
Inputs From the “automotive ipdustry.

A final comment i1s in order concerning the need for andfor the time
frame for establishing stationary automobile noise emisslion limits
below 95 dB, The present traffic noise situatlon is that heavy
trucks typlcally produce the highest ln-city noise levels, followed
by motorcycles and then automobiles. The fundamental NANCO enforce-
ment philosophy concerns correction of worst-case offenders first.

c-9



Therefore, ance the ‘"cream is removed from the top" of the nolsy
automablle population (via a 95 dB statlaonary test or other means),
should not further attention to automoblles be deferred until more
restrictive controls on motoreycles bring thelr nolse emission
levels down to thase of cars?

2. Motorcycles:

a, Reduced Single-Mumber Test Level:

An analysis of statlonary test emission levels Tor new 1375-76
and 1977 mode! year motorgycles (Reference D-15) indicate upper
five percentile values (L) to be in the range of 95-96 dB {(me-
dian valuos (L) range from 89-90 dR)., If it is assumed that
noise emission wvalues of the composite motorcycle population
will approach those of newer, quleter motorcycles after a suit-
able tlme period has elapsed over which substantial infusion of
newer technology machines has occurred, then future regulation
levels may be based upon those exhlbited by current preduction,
This approach 1s further justified if one considers the accom-
panying table In which varlous motorcycle usage factors as a
function of age of vehlcle are presented. In development of
this table, the fellowing factors have been Ilncorporated in
order to arrive at the estimated composition of the motorcycle
fleet as a functlon of time.

. Annual penetration rate of new models is stable (con-
servative estimate - an increase in annual sales will
result 1n accelerated fleet replacement).

. Parcent of new reglstrations to total fleet: 17.2%
(1977).*

*1978 Motorcycle Statlstical Annual, published by Motorcycle Industry
Councll, Inc., Newpori Beach, California.

C-10
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Referring to the table, two key factors combine to rapidly
replace the existing fleet with newer motorcycles; the aver-
age useful Life of a motorcycle 1s between 5 and 6 years, and
the Tact that 2/3 of a motorcycle's total mileage is aceumi-
lated within the first 3 years. Thus, we may observe that the
Infuslon process of current and newer motorcycles will he 90%
complote within 5-6 years, while motoreycles 4-5 years and
newer account for 20% of the annual on-road mlleage. There-
fore, if a single~-number stationary test level representative
of current production motorcycles {approximately 95 dB)} were
to be proposed, a sultable time frame for Implementation would
he some 5 years hence.

C-11
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ASSESSMENT OF EFFECTIVE ON-HIGHWAY MILES
DRIVEH BY MOTORCYCLES AS A FUNCTION OF AGE

Gperablllity HY Effective
Rate 4@ Hotorcyeles On-Highway
{Prababiticy As A Mileage Percent of
Motoreyele | Of Hotoreycle| Percent of Annual | Contribution Annual
Age In Being In Total o Miles Fleet Miles
Years Uperation) Fleet Driven (::) X (::) Driven
|

0-1 1.0 17.2 ¢ 3400 3400 30

1-2 .98 16.9 2500 2450 21

2-3 .96 16.5 2000 1920 17

3-4 .90 15.5 1500 1350 12

4-5 .75 12,9 1000 750 7

5-6 .55 9,5 1000 550 5

6-7 .37 6.4 1000 370 3

7-8 .26 4.5 1000 2860 2

8-9 .17 N 1000 170 1

2-10 .10 1000 100 1
10-11 .05 1000 50 1/2

11+ .03 Loon 30 i/2

100% 11,400 100%
a, Re: 1978 Motorcyecle Statistical Annual, published by Motorcycle Industry

Council, Ine., Newport Beach, Callfornla.
Assumes total populatlon is stagnant at 1977 level with new registrations

= number scrapped.

1977 New Registratlons/Tatal/Motorcycles reglstered for street use in
1977 = &48,000/4,916,000 = 17.2%.

1000 miles/year use carried forward.
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b. Stationary Equivalent Sound Level (Seq) Methodolog[:*

The use af a single statlopary test limit as presented In a.
above applied to all motorcycles has some severe shortcomings,
the primary ene belng that such a test falls to correctly lden-
tify over 1/2 of the Lmproperly modified motorcycles (those
produclng SAE 0331 values in excess of 90 dB). To attempt to
ldentify more nolsy motoreycles by further lowering the test
limlts ylelds the unfortunate result that now one begins to
identify ™"quiet® motorcycles {SAE J331 values of 86 dB and
less) as being noisy.  Such problems relate directly to the
lack of high correlation between the stationary test noise
levels (which essentlally measure only exhaust noise from an
engine operatlng in an unloaded condition) and measurement of
passby noise emlssion levels as may he experlenced in the com-
munity. Aspreviously discussed, statlonary tests lncorporating
a sipgle 1imit value provide an excellent pass/fail screening
procedure that will correctly ldentify worst-case violators;
however, it leaves over 1/2 the noisy motorcycles in operation.

A method has been presented at a recent meeting of the Acous-
tical Society of America® which may, In the future, provide
an Improved statlonary test method for correctly ldentifying a
higher percentage of the noisy motereycle population without
Jeopardizing the unmodified, legal machines. As proposed, this
procedure for determination of the “Stationary Equivalent Sound
Level (Saq)" would impose only aslight degree of Lncreased com-
plexity on local enforcement personnel, with mest ef the burden
for specification of Sgq valuesona model-by-model basis resting
with the motercycle manufacturers.

The Sgq concept lncorporates the fact that, while correlatlon
between statlonary test levels (1/2 rated engine speed measured
at 20"} and new product certification test levels (5AE 3331 or
EPA F78h test procedures) is generally poor, ona model-by-model
basis a high correlation exists (average of ,892) between changes
in SAE 1331 levels and statlonary test noise emissions. Henece,
on a particular model motercycle, changes In SAE J331 emission
levels have been shown to be almost directly reflected ln an
equal amount In the stationary test noise levels.

*Walsh, J3.B. and Harcus, W.E.: ‘"Motorcycle Molse Control Through Use of a
Statlonary Sound Level Test". Presented at the 97th Meeting of the Acous-
tical Soclety of Amerlca, Boston, Massachusetts, Junc 13, 1972,
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To establish S,, compliance test values, the manufacturers
would be required to provide, on a model-by-model basls, hoth
the SAE J331 acceleration test values (Agpy) along with the
statlonary test noise level for the stock configured motorcycle
{Soen!. {Such stationary data Is presently supplied to the
State of Florlida.) The stationary equlvalent level is then
roughly the actual 0.E.M. stationary test level + the difference
in decibels that that particular model motorecycle 1s below the
applicable legal limit (Appg). (Actually, the proposed Sg
methodology uses 892 of this difference.)  Expressed mathe~

matically;

Seq = Spey + 0-892 X (A~ Aoen’

Application of such a concept would insure, for example, that
a new motarcycle yielding 83 dB under SAE 3331 conditions (cur-
rent California standard) would never be allowed to produce a
higher level than that. This concept further suggests that re-
gardless of modlfication to the motorcycle, its noeise emissions
would be held to no greater than the applicable new product cer-
tification limit in effect at time of sale. (A much tlghter
eontrol thanasingle-number statfenary !imit would ever afford.)

The 5g, concept presents a slygnificant difference in the appli-
cation of stationary limlits for control of moving vehicle noise
emissions than was previously recommended by the MIC and others;
that of specifylng 0.E.M. statlonary test values and regulating
te these exact values. Such a policy was unnecessarily complex
in its application due to the varlability in noise emlssions for
various model motorcycles - though all may be produced under a
piven certification limit (say, SAE J331 < 83 dB). The Seq ap-
proach would contrel aftersale noise levels 1n a consistent man-
ner In that all of a glven model year's production would bhe
subsequently regulated at the same level.

Application of the S5,, approach would necessarily be on a
nationwide basis with, say NANCO, acting as clearinghouse for
industry-supplled Sg, data for each model year's production.
Local enforcement then, would involve measurement of station-
ary sound level at 1/2 rated engine speed with both engine
test speed and Sgn compliance levels as specified by the manu-
facturer.  This gata would be elther catalogued or presented
on labels permanently affixed to each new model motorcycle.
Such an approach would also provide additianal flexibllity to
aftermarket suppliers while 5till maintalning motorcycles at
or below thelr original legal new product noise level.

C-14
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SUMMARY OF VEHICLE MNOISE CHISSION LEVELS
{A-Weighted Sound Level, Measured at 50 Feet (15,2 m)

Appendix D1 - Motorcycle Data

From the Line of Travel)

Source of Data/
Hode of Operation

TLLINOIS 1974/78 Data
Motarcycles {Stock & Mod.)
Acceleratlen from Stop

ILLINOIS 1974 Data
Motorcycles
Freeway Crulse
TLLINOIS M/C Study, &/75
Accel, l0' in 4.8 seconds
1970-1975 Model C/Cs b
Non-defective

ILLINOIS 1974

Low Speed
Acceleration & Crulse
(5tock & Mon-Stock)

- FLORIDA 1975

Motoreyeles < 35 mph ¢

FLORIDA 1975 c
Motorcycles > 35 mph

SAN DIEGO CHP
Freeway - 1975 Data
Legal Motoreycles 2@

CALIFORNIA CHP
Speed Zones > 35 mph
Stock & Modified M/Cs

Derived from 1971 CHP
Low Speed Acceleration
Stock Vehlcles d

Derived from 1971 CHP
l.ow Spead Acceleratlion
Non-stock Vehlcles

] H

2w ] Population Statistics

Y] @

= ..g —

&5 I ES

= av| ¥ a L1 L5 Lo [ (50 | %0
1,2 110 - - 84 | 75.2(69.7
2 57 - 87 |[86.1| 78.8[ 75.2
3 13 [73.6] 2.8 79 79 78 73 70
2 134 83-86 | 80.4 | 72.2
4 250 [73.9| 4.4 | 88.2[ 83,5 | 81.5| 73.5| &8
4 182 175.5] 4.8 90 | 84.2 | 81.7 ) 75,6 68
5 70 [ 78.4] 3.4 86 83 82 78 4
5 302 - - J0+ | 86.8 | 84,7 77 | 71.3
6 76 - - 82.5| 81 |80,3)|76.5(73.5
6 32 - - 90.5] 89.4 [ 87.71 82 | 75,5

p-1




Appendix D1 - Motorcycle Data

SUMMARY CF VEHICLE NOISE EMISSION LEVELS
(A-Welghted Sound Level, Measured at 50 Feet (15.2m)

From the Line of Travel)

Source of Data/
Mode of NOperation

Reference
Humber

Sample
Size

Population Statistics

|

Ll

L2

L10

50

20

MeDONNELL-DOUGLAS
(1975 MIC Study)o
Cruise & 35 mph

McDONNELL -DOUCLAS
(1975 MIC Study)
Crulse @ 35 mph ©

MeDONNELL -DOUGLAS
&5 mph crulse ¢
F(35 mph + 55 mph) + 2]

MIC - ORTEGA HIGHWAY
Low Speed Cruise
Stock (Adj. to < 35 mph)?

MIC - ORTEGA HIGHWAY
Low Speed Crulse
Non-Stock {Adj. te < 35 mph)?

MIC - ORTEGA HICHWAY
High Speed Cruise
Stock (Corrected to 55 mph)g

MIC - ORTEGA HIGHWAY
High Speed Cruise
Mon-Stock {Corrected to 55}9

MIC - ORTEGA HIGHWAY

Stock Malorecycles

< 45 gph B

Acceleration, Cruise, Coast

MIC ~ ORTEGA HICHWAY
Modifled Motorcycles

< 45 mph h

Acceleration, Crulse, Coast

MCODNNELL -DOUGLAS
"D1g-Out!

195

189

63

28

51

23

48

42

100

75.9

70.1

75.4

4.2

4.0

3.2

5.7

81

as

83.5

768.2

82.5

78.5

83.5

77

25

88.5

78,2

83

80.6

76.5

80.5

77.5

a3

76

83

8s

76.7

81.5

79,1

75.5

72.5

77

81

75

80

1.5

76.2

73.9

6%.5

74

71

76

69

74

80

66.2

71

68.6

64

68.2

67

70.5

&6




Appendix Dl - Motorcycle Data
SUMMARY OF VEHICLE NOISE EMISSION LEVELS

{A-Welghted Sound Level, Measured at 50 Feet (15.2m)
From the Line of Travel)

§ 5 H Population Statistics
s f Data/ 52 123
ource of Data [hagit~1 E i _
Mode of Operation & i Fel oy o Ll L5 Lm L50 L90
oy
EPA BACKGROUND DOCUMENT ‘
35 mph Cruise | T
1975-76 Model Year {Table! :
New Motorcycles c-5) © 13 170.8| 3.4 79 79 74 70 68
EPA BACKGROUND DOCUMENT | i
55 mph Crulse 15 i
1975-76 Model Year {Table' |
New Motorcycles c-5) 29 ‘75.9 2.9 | 64 81 79 76 72
i
a L
' f
i 1 |
|
i
|
I
i
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Appendix DL - Matorcycle Statlonary Test Data at 20"
SUMMARY OF VEHICLE MOISE EMISSION LEVELS

[A-Welghted Sound Level, Measured at 20" (.5m)]

Reference
Number

{

Populatlon Statistics

u
Ll ]
Source of Data/ EN
Mode of Operation se ¥ o 1! L’ L0 | (50 |70
McDONNELI -DOUGLAS - MIC
1975 Data -~ IS0 Tests
.5 Rated RPM @ 20"
SAE D331a € 20 diA 7 192 192,11 #.3 104 100 98 g2 a7
EPA PROPOSED M/C NOISE
EMISSION REGULATLOHS
BACKGROUND DOCUMENT 15
1977 Model Year New Vehicles | (App.H
+2 Rated RPM @ 20" (FS50} Tahle
SAE J3lla < 85 dBA A 2 | 89.6] 3,7 97 9a 95 90 a4
EPA BACKGROUND DOCUMENT
1975-78 Hodel Year 15
New Motoreycles {Table
.5 Rated RPH @ 20" (F5D) C-5) 111 | 88.9] 4,0 | 99 95 94 | 89 B4
EPA M/C BACKGROUND DOCUMENT
1949-1976 Model Year
In-Service Modified 15
Motoreycles (F50) (Table
SAE J331a > 20 «BA c-7) 11 |r02.8] 3.2 112 112 10g | 103 99
EPA M/C BACKGROUND DOCUMENT
1974-75 Model Year M/Cs
Equipped with Aftermarket 15
Exhaust Systems (Table
SAE J331a 2 90 dBA C-10) 22 1101.1] 4.4 108 107 187 | 100 97
15
AS ABOVE; But (Table
SAE J331a < 90 dBA C-10) 62 95,21 3,7 [ 102 | 101 | 00| 95 a0
15
AS ABOVE; But {Table
SAE 1331a < OEM C-10} le [93.1( 3.7 98 98 98 | 93 82
15
A5 ADOVE; QOut (Table
L_?AE J331a < OEM +3 dB C-10) 38 [93.8] 3.1 98 95 28 o4 _J 89
|

D-4




Appendix D1 - Motercycle Stationary Test Data at 20"
SUMHMARY OF VEHICLE HOISE EMISSION LEVELS
[A-Weighted Sound Level, Measured @ 20" (.5m)]

Population Statistics

3
5 | o
Source of Data/ B% ER
= = -
Mode of Operation 32 |58 x| o | [ |10 50 20
MIC TN 76-013
Fquipped with Aftermarket
Exhaust Systems
SAE J33la 2 90 dBA 16 14 (103,11 4.8 | 112 | 112 | 108 | 104 | 100
MIC TN 76-013
As Above; But
SAE 2331a < Y0 dfA 16 1 |96.2 | 3.5 [ 104 ) w02 | 01| 94 22
MIC TN 76-013
As Above; Dut
SAE J33la & OEM™ +3 b 16 19 [24.4| 2.8 | 98 98 98 94 20
EPA M/C BACKGROUND DOCUMENT
1969-1974 In-Service 15
Stock Motorcycles (Table
SAE J33la ¢ 90 dBA C-8) [ 277 [91.8| 4.6 104 | 100 78 21 87

Note: Sample includes MIC
Reference Data -
Reference 7
.5 Rated RPHM @ 20"

*OEM < 90 dBA Only
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Appendix Dl - Motorcycle Data

SUMMARY OF VEHICLE NOISE EMISSION LEVELS

(A-Weighted Sound Level, Heasured at 50 Feet (15.2m)
From the Line of Travel)

Notes

55 mph speed limit.
750 ec maximum displacement - no Harley-Davidsens included in sample.
Includes stock and modified vehicles.

Population adjusted by removal of noisier vehicles in order to reflect
current population - apalysis by John Walsh, U.5. Suzuki.

Unmodified motorcycles - some nolsy police motorcycles included in
sample,

Derivation of 45 mph cruise levels by Jack Swing, Callfornia Office
of Nolse Contrel,

Adjustments to data by John Walsh, U.S. Suzuki,

Data analysis by Jack Swing, Callfornlia Office of Noise Control.

D-6
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Appendix D2 - Automoblle and Light Truck Data
SUMMARY OF VEWICLE NOGTSE EMISSION LEVELS

(A-Welghted Sound Level, Measured at 50 Feet {15,2m)
From the Line of Travel)

Source of Data/
Mode of Operation

Reference
Humber

Population Statlistics

Sample
Size

>

L 5 10 50

d L L L

90

WASHINGTON  Automobiles
Freeway Operations

Rene Foss - Washington State
(12/71 - 4/72)

Level and .2% Grade

ILLINOIS 1978 Survey
Non-defective Automoblles
Acceleration from Stop

ILLINOIS 1978 Data
Defective Automoblles
Accelevation from Stop

ILLINOIS 1974 Survey
Light Trucks
Freeway Cruise

ILLINDIS 1974 Survey
Automobiles
Freeway Cruise

ILLINOIS Combines 1274
and 1578 Surveys

Light Trucks
Acceleration from Stop

FLORIDA 1975 Data
Automcbiles, Vans, Pickups
Posted Speed < 35 mph

FLORIDA 1975 Data
Automablles, Vans, Pickups
Posted Speed > 35 mph

MARYLAND 1973 (BBM) Study
Freeway Automobiles

9

10

878

2,486

122

841

3,086

633

7,867

10,126

654

66.8

69,3

86.5 | 83.782.7| 79.5

73,51 69.7 63.4

75.7

84,1 (182.2 81,1 76.1

7 76,2 75,1 2.3

| 71.2170,5| 66

3.1 [ 78.5] 76 74 69

3.2 |80.5[77.5] 78 71

76.5

60

0.4

72.5

70

63.5

66.5

75.5
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Appendix D2 - Automobile and Light Truck Data
SUMMARY OF VEHICLE HOISE EMISSION LEVELS
(A-Welghted Sound Level, Measured at 50 Feet (15,2m)

From the Line of Travel)
)

Source of Data/
Mode of Operatlon

¥

Papulation Statisties

Reference
Humber

Sample =
Size

=}
Q

L1

L

5

L

10

50

20

URBAN ACCELERATIOM a
1973 Model Year CH
Light Vehicles

70 MPH CRUISLE N
1973 Model Year CH °
Light vehleles

URBAN ACCELLCRATION
1975-76 Model Year GH
Light Vehlcles

URBAN ACCELERATION a
1978 Model Year Gm
Light Trucks

(SAE J986L < 79 dBA)

URBAN ACCELERATION
1279 Model Year GH
Light Vehicles

WALKER MANUFACTURING
Random Vehleles (1966-79)
{Equipped with New
Exhaust Systems) b

35 mph Cruise

WALKER MANUFACTURING
Random Vehicles (1966-72
(Equipped with Hew
Exhaust Systems) D

35 mph Cruise

CALIFORNIA OFFICE
OF NOISE CONTROL
55 Cruise < 35 mph
(1L/4/79)

66.7 | 3.5

—
At

11

11 19 74.8] 1.6

11l by | 4.3 4.0

11 | 24 |66.5!

1l 72 64.401 3.0

o

12 &l 65 2.

12 e [ 72.6] 3.1

13 122 | s1l.7; 2.9

74

79

73

71

74

4

83

70

74

72

72

71

69

69

77

&7

74

77

71

70

68

66

76

65

66

75

63

66

63

65

72

61

63

73

60

63

sl

62

69

58




Appendlx D? - Automoblle and Light Truck Data
SUMMARY OF VEHICLE HOISE EMISSION LEVELS

{A-Weighted Sound Level, Measured at 50 Feot (15.2im)
From the Llne of Travel)

Source of Data/
Mode of Operation

CALIFORNIA OFFLCE OF
NOISE CONTROL d
Acccleratlon Uphlill
(Hearst & LeConte, 3/79)

CALIFORNIA OFFICLE OF
NOISE CONTROL

Urban Acceleration
Level Roadway,® 3/79

SAN DIEGO CHP
1975 Freeway ¢
Level - Legal Autos

SAN DIEGC CHP
197% Freeway © f

-1% Grade - lLegal Autos

SAN DIEGO CHPe
1975 Freeway ;
2% Grade ~ Legal Autos

SAN DIEGO CHP
1975 Freeway © ;
3% Grade - Legal Autos

SAN DIEGO CHPe
1975 Freeway 7
4% Grade - Legal Autos

U.5. EPA - V - 10/78 h
6 & 8 Cylinder Autos
Acceleration From Stop

U.5. EPA - V - 10/78
Vans, Pickups, Utllity

—r
1

é Reference
Humber

13

14

14

Population Statistics

: Sample
Size

124

42

5,635

837

=1

69.4

63.1

5 !Ll 5 1 o} sol 0
S -
i
2.5;77 7 | 72 | &9 | &7
|
|
2.2 70 ) 69 | 68 | 65 | 63
i .
!
1.0 76 | 75 | | 73| 72
i
:
76 Lys | 75 | 73] 72
1
1,590 75 74 | ] 72 | 70
159 76 | 75 | e | 73| 71
3.2 71.5| 69.5] 68 | &4 | &0
3,8 76 | 72.7| 71.2| 66.2 ] 61,5

D-9
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Appendix P2 - Automobile and Light Truck Data

SUMMARY OF VEHICLE NOISE EMISSION LEVELS
{A-Weighted Sound Level, Measured at 50 Feet (15.2m}

Source of Data/
Mode of Operation

Uu.s. EPA - V - 10/78
4 Cylinder Autos, Sports

U.5. EPA - V - 10/78
Modified & Defective
Vehicles

Acceleration from Stop

35 mph Cruise
1975~76 Model Year GM °
Light Vehlecles

40 mph Cruise a
1973 Model Year CM
Light Vehicles

55 mph Crulse X
1973 Medel Year GM °
Light Vehicles

h

1
1
¥
———— T
]

From the Line of Travel)

. Reference
Humber

14

14

11

11

11

S

!'1,025 64.8

|
|
|
|
I
!
|
;
|

f
|
O

. Sample - -

3

Size

8i0

"

19

19

D-10

Population Statistics

'
.
+

|

s | 1| 5 f e s0 |90

4.0 | 74.5] 72.2] 71 |65.5 | 60.7
t

5.1 84 | 80.7| 79 [72.5] &6
!

1.5) 66 | 66 | 65 | 62 | 61

1.3} 70 70| 67 | 66 | 65

t5f 78§ 75 | 72 | 1L | 69
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Appendix D2 - Automobile Stationary Data @ 20"
SUMMARY OF VEHICLE NOISE EMISSION LEVELS
[A-Welghted Sound Level, Measured at 20" {.5m)]

Source of Data/
Hode of Operation

Reference
tlumber

Sample
Size

Population Statistics

1

3 L10

50

20

1978 Hodel Year GM
Light Trucks 2@
3/4 Rated RPM @ 20"

1979 Model Year GM
Light Vehicles 4
3/4 Rated RPM @ 20"

1977 Maodel Year CM
Light Vehicles 3
3000 RPM @ 20"

1277 Model Year GM
Light Vehicles @
3/4 Rated RPM @ 20"

1976 Model Year GM
Light Vehicles 2
3/4 Rated RPM @ 20"

1975 Model Year GM
Light Vehicles @
3/4 Rated RPM @ 20"

WALKER MANUFACTURING DATA
1966-1979 Model Year
Vehicles

Equlpped with MNew
Exhaust Systems

(Not Necessarily "Legal")
3/4 Rated RPH @ 20"

WALKER MANUFACTURIMG DATA
1975 Passenger Cars and
Light Vehicles

SAE 2986a ¢ 90 dBA

3/4 Rated RPM @ 20"

11

11

11

1

11

12

12

21

&0

176

176

24

26

46

304

86.2

82.8

79.5

79.5

83,9

85.8

3.0 | 22 20 20

2 82

4.3 92

3.6 ) 91 90 88

3.3 a8 as 84

3.5 85 84 84

3.6 92 20 90

4,0 | 95 93 91

105.5| 97.5| 95

85

a2

80

79

72

83

86

86.5

82

78

78

76

76

80

80

81.5
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Appendix D2 - Automobile Statlopary Data @ 20"
SUMMARY OF VEHICLE NOISE EMISSION LEVELS
[A-Welghted Sound Level, Measured at 20" {.5m}]

§ . N Population Statistles
QW Q
Source of Data/ §g §.§
Mode of Operation T - o R N B B T R
STATE OF OREGON -~ DEQ
1975 Survey
Stock - Front Engine 17 819 :91.86 3.6 i 102 97 26 21 87
STATE OF ORECON - DEQ i
1975 Survey
HModified - Front Engine 17 138 |100.5| 5.3 | 114 | 110 | 108 | 101 94
STATE OF OREGON - DEQ
1975 Survey i
Stock - Rear Engine 17 80 95,91 2.7 103 [ 101 | 100 96 g2
STATE OF OREGON - DEQ
1975 Survey
Modified - Rear Engine 17 22 1l 3.6 107 | 107 | 105 | 101 97
STATE OF OREGON - DEQ !
1977-78 Survey !
Front Englne ;
(Stock and Modified) 17 7,684, 92,9 7.,2| 114 | 107 | 103 92 85
]
STATE OF OREGON - DEQ |
1977-76 Survey !
Rear Engine l
(Stock and Modified) 17 4141 96.3 | 4.7 110 | 105 | lo2 25 2
| .
|
{

D-12
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Appendlx D2 - Automobile and Light Trueck Data

SUMMARY OF VEHICLE NOISE EMISSION LEVELS

(A-Weighted Sound Level, Measured at 50 Feet (15.2 m)
From the Line of Travel)

Notes

New vehicles

Vehicles equipped with new exhaust systems; however, not necessarlly
"Legal" systems.

"lLegal" exhaust systems only.
Some "Sporty" exhaust systems included.
55 mph speed limit.

Only vehicles judged "Legal" (in officers' opinion) included
in survey.

Note: The low o's indicate the CHP offlcers were very selective
in which vehicles they included in this survey.

Measured at 12.5 feet. -11 dB correction to 50 feet incorporated.

Judged "Legal" vehicles.

n-13
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Appendix E

EPA INTERSTATE MOTOR CARRIER REGULATIONS
{IN-USE NOISE EMISSION STANDARDS FOR HEAVY TRUCKS)

ENVIRONMENTAL PROTECTION AGENCY
MOTOR CARRIERS ENGAGED IN INTERSTATE COMMERCE

Title 40, Code of Federal Regulatlions
Chapter 1, Part 202 (40 CFR Part 202)

Applicability: All motor vehicles wlith a GVWR over 4536 Kg (10,000
Ibs.) engaged in interstate commerce. (Applies to both intrastate
and Interstate cperations of interstate motor carriers., Does not

apply to wholly intrastate operatlons of intrastate motor carriers.)

Effective Date: October 15, 1975,

Vehicle Pass-by Standards: Measured levels shall not exceed the
following limits at a distance of 15.2m {50 feet) from the center-
line of the path of travel, on an open site, when measured with a
seund level meter using “Fast" meter response.

At speeds of 56.3 km/h (35 mph) or less: 86 dB(A)
At speeds In excess of 56.3 kmph (35 mph: 90 dB(A)

Stationary Run-up Test Standard: Noise levels, measured at 15.2m
{50 feet) Trom the vehicle shall not exceed 88 dB(A) (Fast) when the
vehicle, with the transmission 1n neutral, 1is revved from idle to
wlde-?pen throttle. (Applies to vehlcles wlth an engine governor
only.

£-1
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Visual Exhaust System Inspection: Motor vehicles are prohibited
from operation:

1. Unless equipped with an exhaust system free f{rom defects
which may affect sound reduction;

2. unless equipped with a sound dlssipative device;

3. 1F equipped with cut-out, bypass or similar device.

Visual Tire Inspection: Moter vehicles are prohiblited from opera-
tion If equipped with tires (original manufacturer or retread) having
a tread pattern compesed primarily of cavities that are not vented to
the shoulder of the tire {pocked treads) unless such tires have been
shown to comply with the performance standard.
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DEPARTMENT OF TRANSPOATATION - BUREAU OF MOTOR CARRIER SAFETY REGULATIONS
FOR ENFORCEMENT OF MOTOR CARRIER NOISE EMISSION STANDARDS.

Title 49, Code of Federal Regulations
Chapter 11, Part 325 (49 CFR Part 325)

Applicability: BMCS enforcement of 40 CFR Part 202.

Effective Date: Octoher 15, 1975,

Noise Emission Standards: MAXIMUM PERMISSIBLE SOUND LEVEL READINGS
{dB{A) - "Fast")

Highway Operations Test Stationary Test
Distance * ¥ * *%
Between Soft Site Hard Site Soft Site Hard Site
Microphone 56,3 km/h Above 56.3 km/h Above

Locatlon and {35 mph) 56.3 km/h (35 mph) 56.3 km/h

Target Point or Less (35 mph) or Less (35 mph)

10.7m {35 feet) or

more but less than

11.9m (39 feet) 8% 93 91 95 89 921

11.9m {39 feet) or

more but less than

13.1m {43 feet) a8 22 90 9% 88 20 y

13.1m (43 feet) or ;
more hut less than .
14.6m (48 feet) 87 91 89 93 87 89 '

14.6m (48 feet) or
more but less than
17.1m {58 feet) B& 90 88 92 86 88

17.1m (58 feet) or
more but less than
21.3m (70 feet) 85 89 B7 21 85 87

21.3m (70 feet) or
more but less than
25.3m (83 feet) 84 a8 86 a0 84 86

*soft Sites Having ground surface covered with grass or similar ground caver for
more than 1/2 the distance between source and microphone.

**Hard Site: Ground surface covered with conerete, asphalt, packed dirt, gravel

or similar ground cover for more than 1/2 the distance between source
and microphone.
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Test Site: Test site should conform ta dimensions indicated in the
figure below:

Microphone
Target Point

50 Foat (15.2m)
Radius

Centerline of
Travelled Lane

of Highway

50 Feet {15.2m)

C:) Measurement ]

Area
|
!
50 Foot (15.2m)
Radius
Microphone

Loeation Point

STANDARD TEST SITE:
HIGHWAY OPERATIONS

T e e e bt AR K LU AT D T Ao

) Site must be an "Open Site", clear of reflecting ohjects. (Provislons
R are included for other test site dimenslons.)
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Instrumentatlon: Sound Level Meter:  Response tolerance consistent
with ‘elther a Type 1 or Type 2 meter as specifled in Section 3.2 of
ANSI §1.4-1971. A windscreen shall be used during all measurements.

Measurement Procedure:

Microphone Height: .6m (2 feet) to 1.8m (&6 feet) above ground
surface.  1.2m (4 feet) preferred.

Wind: Velocity not to exceed 19.3 km/h (12 mi/h), gusts to 33.2 km/h
(20 mi/h) allowed.

Precipitation: No measurements allowed under any condltions of pre-
cipitation. Travel lane must be dry.

Amblent Nolse: Ambient noise levels must be 10 dB{A) or more below
the standard test level.

Influence of Other Vehicles: The sound level of the vehicle being
measured must be observed te rise at least 6 dB{A} before the maximum
sound level occurs and to Fall at least 6 dB(A) after the maximum level

has occurred.

Measurement Tolerances: Shall not exceed 2 dB for a given measurement ‘
{instrumentation, topography, atmospherlc conditions, reflections).
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Appendix F

MEASUREMENT DISTANCE CORRECTIONS AND ADJUSTHENTS
FOR SOUND REFLECTING SURFACES

Measurement Distance Corrections

The HANCO-recommended wvehlicle noise enforcement limits have been speci-

fied at a measurement distance of 50 feet (L5m) from the centerline of
the vehicle path of travel to the microphone. The vehlicle noise emlission

survey data presented in Appendix D has also been corrected te the stand-

ard 50-foot distance. However, for actual enforcement, measurement at 50

feet 15 not always practical or feasible. In many programs, measurement

at 25 feet (7.5m) Is preferred. Therefore, the following declbel adjust-
ments to those limits specified at 50 feet are recommended. {Reference:

California vehicle Code.)

Sound Level

Correction
Distance from Microphone Factor, dB
to Center of , Add to
Lane of Travel Enforcement Level
21 feet (&.4m) or more but less than 29 feet (8.8m) 7

29 feet (8.8m) or more but less than 32 feet (5.8m)
32 feet (92.8m) or more but less than 35 feet (10.7m}
35 feet (10.7m} or more but less than 32 feet (11.9m)
39 feet (11.9m) or more but less than 43 feet {(13.1lm)
43 fect (13.1m) or more but less than 48 Teet (l4.6m)
48 Teet (14.6m) or more but less than 53 feet (17.1m} 0
58 feet (17.1m) or more but less than 70 feet (21.3m)
70 feet (21,3m) or more but less than 83 feet (25.3m) -
83 feet (25.3m} or more but less than 99 feet (30.2m) -
99 fect (30.2m) or more but less than 118 feet (36m) -

+ + + 4+ + %
~ N oW o

Fow o e

*
Measurements closer than 21 feet or further than
100 feet are not recommended.
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B. Corrections from Scund-Reflecting Surfaces*

The distances between the microphone line and 1ts nearest sound-
reflecting surface and between the centerline of the lane of travel
and 1ts nearest sound-reflecting surface shall be measured. These
distances shall be located on the nomogram on their respective axes,
and the two marks shall be connected by a straight line. The point
on the central axis that 1s Intersected by the straight }ine indi-
cates the dB correctlon factor that shall be applied to the sound
level reading aobtained from each vehicle passing through the site.
(The dotted line in the nomogram illustrates a -2 dB correction far
soundwreflecting surfaces at 52 feet from the center of the lane of
travel and 25 Teet from the microphane line.)

1. The correctlon factors determlned by the nomogram shall be used
only for sound-reflecting surfaces that are parallel to the lane
of travel.

D W I R eea M R ES v T e . 3t I BT TR LN O iy AT AT e T A ¥ £ R - e e

o]
[
.

Basically parallel surfaces may have irregularities or projec-
tions of not more than 2 feet, measured perpendicular to the
o lane of travel, with the distances Lllustrated on the nomogram
i @g} . measured from the nearest projecting surfaces.

i 3. Sound-reflectlng surfaces not basically parallel to the lane
¢ of travel shall he 100 feet or more from the microphone and
i microphone point. This restrictlion does not apply to surfaces
¥ that are perpendigcular to the lane of travel and behind the
£ parallel surface for which corrections are made, such as a

L fence or the side walls of a building.

", -
California Vehlcle Code
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Distance from Center of Lane of Travel to Reflecting Surface -

D {Feet)
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Appendix G

RECOMMENDED STATIONARY FIELD NOISE TEST PROCEDURES

A statlonary fleld noise emission test should be considered a pass/fail
screening procedure and should lncorporate rather liberal tolerances. A
stationary, constant RPM test measures primarlly exhaust nolse {although
more engine noise is reflected In metorcycle tests than In the case of

automobiles); hence, the correlation to actual on-road noise emissinn

levels is poor., As a result, the procedures described in this sectlan
and the recommended limits presented in Section II have been designed to
pass "legal" vehicles and reject or fall those wlth faulty or lmproperly
moctified exhaust systems subjectively judged as being “obviously noisy".

G.1  Stationary Field Noise Test Procedure for Automobiles
and Light Trucks

The following procedures are based upon recommendations by the
Soclety of Automotive Engineers (S5AE 1149) and are intended as

. general guidelines for the conduct of statlonary tests of vehi-
cle nolse emission in the fleld.

* Enginc test speed for vehlcles with a maximum rated net
horsepower engine speed {maximum rated speed) of 4500 RPM
or less shall be 3000 RPM. For vehicles whose maximum
rated speed 1s In excess of 4500 RPM, test at 3/4 the
maximum rated speed.®

* Measurement shall be made at a distance of 20" (.5m) from
the exhaust exlt along a line 459 to the exhaust axis at
a height above the ground equal to that of the exhaust
outlet.

*The incorporation of the 3/4 rated RPM recommendation for vehicles with a

maximum rated speed over 4500 RPM has been suggested in order to more
adequately reflect the nolse output of imported high performance sports

cars (which, incidently, are guite often modified to achleve higher per-

formance}.
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*» Engine test speed shall be determined by a tachometer attached
to the vehicle (+ 5% accuracy).

*  Sound level meters shall comply with {meet or exceed) ANSI
Type 2 specifications,

. Test area shall be free of reflecting objects within a 10-
foot radius of the measurement position.

+ The reported reading shall be the A-welighted sound level mea-
sured on "Slow" meter response {taken on the hlghest side, in
the case of dual exhausts).

Motorcycle Stationary Field Nolse Test Procedure

The fleld test procedure that follows is based upon a proposal by
the Motorcycle Industry Council (MIC E-72) and produces fundamen-
tally identical results to those recommended by the U.S. EPA (F50
test) and the ISO (DIS 5130) in that the test is conducted at an
engine speed of one-hali the maximum rated engine speed. This test
condition was selected in order to maintaln consistency with recog-
nized standard test' methods and is supported by the majority of
avallable motoreycle stationary test data., An alternate engine
test apeed of one-half of red line was also considered in that its
use does not require any catalog look-ups of correct engine test
speed and the results of such tests agree on Lhe average with
tests ‘at one-half rated speed within + 1 dB.*

In conducting the test, it is necessary to attach an engilne ta-
chometer {+ 5% accuracy) to the test vehicle. The reported sound
level reading 1s the A-welghted level measured on "“Slow" meter re-
spense at a distance of 20" (.5m) from the exhaust exit on a line
459 to the central axis of the motarcycle. The microphone helght
should be in a line parallel to the ground from the exhaust exit.

*Harrison, R., Hagie, R., and Walsh, J.: "One-Half Meter Stationary

HMotoreycle Nolse Test: A Sensitivity Study". Presented at INTER-NOISE
'78, San Francisco, California, May 1978,

G2
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A +2 dB tolerance is recommended tn account for instrument accuracy
(ANSI Type 2 assumed), atmospherie, site-to-site varlations, and the
variables in the follewing parameters which have been shown, experl-
mentally {re: Harrlson, et al.*}, to yield errors up to 1.5 dB in
stationary motorcycle test results.

Approximate Error to Recommended
Parameter Produce 1.5 dB By MIC
Distance -4 to +2 Inches + 1.0 inches
Miecrophone
Elevation -4 tn +2 Inches # 1.0 inches
Azimuth > 340 * 10°
RPM + 5% + 2%

(Tach Spee)

It is estimated that such a procedure will correctly identify (or
fail) from 30% to 50% of the improperly modified motorcycles in cur-
rent operation (SAE 1331 test levels > 90 dB at 50 feet). (An lmproved
concept, the “"Stationary Equivalent Sound Level (Seq)", which may pn-
tentially correctly identify 62% to 85% of improprrly modified moter-
eycles - with some additional record-keeping complexity, 1s presented
in Appendlx C.)

*Harrisan, R., Hagle, R., and Walsh, J.: "One-Half Mcter Statinnary
Motorcycle Hoise Test: A Senslitivlty Study", Presented at INTER-MNISE
'78, San Francisco, California, Hay 1978. ‘
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