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Acronyms

dB Decibels

dBA A-weighted decibels

DOT Department of Transportation

Ecology Washington State Department of Ecology

EDNA Environmental designation for noise abatement
EPA Environmental Protection Agency

FHWA Federal Highway Administration

Ft* Square foot

HZ Hertz

HOV High-Occupancy Vehicle

L Equivalent A-weighted sound level

Legh Equivalent A-weighted sound level averaged hourly
Lisisg maximum sound level during a period of time

Lisin Minimum sound level during a period of tme

L n representing the percentage of time the sound level exceeded
NAC Noise abatement criteria

SEL Sound exposure level

SR State Route

TNM Traffic Noise Model

usDOT U.S. Department of Transportation

WAC Washington Administrative Code

WSDOT Washington State Department of Transportation
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CHARACTERISTICS OF NOISE

On the west side of SR 167, land use is primarily commercial and undeveloped. Several single-
family homes can be found west of the West Valley Highway S. near 4th Avenue N. A few other
noise sensitive properties occur near the Ellingson Road ramps.

South of 3rd Avenue SW and north of County Line Road the Beaver Meadows is a residential
development with six duplex and 51 single family residences. The development is approximately
300 feet from the existing shoulder. No other noise sensitive properties were identified in the
study area.

FHWA requirements and WSDOT policy dictates that noise studies assess properties adjacent to
highway projects that may be potentially affected by traffic noise. Primary consideration must
be given to areas of frequent outdoor human use such as residences with yards, decks, or
patios. Parks and schools with outdoor play areas also warrant primary consideration of
potential noise impacts. With that in mind, the project area was assessed for these types of
areas.
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Characteristics of Sound and Noise

Definition of Sound

Sound is created when objects vibrate, resulting in @ minute variation in surrounding
atmospheric pressure, called sound pressure. The human response to sound depends on the
magnitude of a sound as a function of its frequency and time pattern (EPA, 1974). Magnitude is
a measure of the physical sound energy in the air. The range of magnitude the ear can hear,
from the faintest to the loudest sound, is so large that sound pressure is expressed on a
logarithmic scale in units called decibels (dB). Loudness refers to how people subjectively judge
a sound and varies between people.

Sound is measured using the logarithmic decibel scale, so that doubling the number of noise
sources, such as the number of cars on a roadway, increases the sound level by 3 dBA.
Therefore, when you combine two sources emitting 60 dBA, the combined sound level is 63
dBA, not 120 dBA. The human ear can barely perceive a 3 dBA increase, while a 5 dBA increase
is about one and one-half times as loud and readily noticed. A 10 dBA increase appears to be a
doubling in noise level to most listeners. A tenfold increase in the number of noise sources will
add 10 dBA.

In addition to magnitude, humans also respond to a sound's frequency or pitch. The human ear
is very effective at perceiving frequencies between 1,000 and 5,000 Hz, with less efficiency
outside this range. Environmental noise is composed of many frequencies. A-weighting (dBA)
of sound levels is a filter applied electronically by a sound level meter and combines the many
frequencies into one sound level that simulates how an average person hears sounds.

Definition of Noise

Noise is unwanted or unpleasant sound. Noise is a subjective term because, as described above,
sound levels are perceived differently by different people. Magnitudes of typical noise levels are
presented in Exhibit 4.

Traffic Noise Sources

An increase in traffic volumes, vehicle speeds, or the amount of heavy trucks will increase traffic
noise levels. Traffic noise is a combination of noises from the engine, exhaust, and tires.
Defective mufflers, truck compression braking on steep grades. The terrain and vegetation near
the roadway, shielding by barriers and buildings and the distance from the road can also
contribute to minimizing the traffic noise heard for traffic on roadway.
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