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ADOT&PF Alaska Department of Transportation and Public Facilities

ANSI American National Standards Institute

ATV all-terrain vehicle

dB decibel(s)

dBA A-weighted decibel(s)

LA A-weighted Leg

LA, A-weighted L,

LA 1ax A-weighted Liax

LA A-weighted L

Leg energy-averaged equivalent sound level (see glossary)

Linin minimum sound level over a preset measurement period (see glossary)

Linax maximum sound level over a preset measurement period (see glossary)

Lio sound level that was equaled or exceeded during 10 percent of a preset measurement
period (see glossary)

pPa microPascal(s)

Pa Pascal(s)
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12. NOISE—BRISTOL BAY DRAINAGES

12.1 Introduction

Sound is a fundamental component of daily life and the most universal method of communicating with
other people. When sounds are perceived as desired, beneficial, or otherwise pleasing, they are typically
considered as having a positive effect on daily life. When sound is perceived as unpleasant, unwanted, or
disturbingly loud, it is considered noise.

The purpose of this chapter is to provide the results of noise-monitoring surveys performed in and around
the communities of Iliamna, Newhalen, Pedro Bay, and Nondalton. The purpose of noise monitoring is to
describe baseline noise levels and to characterize the existing noise environment. This chapter also
provides a general understanding of noise and noise-level descriptors.

12.2 Study Objectives

The objective of the noise study is to characterize the type and magnitude of existing noise sources in the
study area.

12.3 Study Area

The noise study area in the Bristol Bay drainages includes populated or noise-sensitive areas in or near
the communities of Newhalen, Iliamna, Nondalton, and Pedro Bay. Figure 12-1 shows the locations of the
four communities sampled for baseline noise characterization.

12.4 Previous Studies

No previous noise studies in the study area were found.

12.5 Scope of Work

The noise study is intended to meet the requirements of the guidelines from the U.S. Environmental
Protection Agency and the U.S. Bureau of Mines for preparation of an analysis of affected-environment
noise under the National Environmental Policy Act (NEPA). The purpose of this phase of the analysis is
to characterize the existing environment. The affected environment (study area) was characterized by a
series of on-site noise measurements and on-site inspections. The work was conducted by Michael Minor
of Michael Minor and Associates.

12.6 Methods

This section provides an introduction to acoustics and noise-level descriptors with details of the noise-
measurement program used for this analysis. Information on the measurement equipment and calibration
procedures also is included.
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12.6.1 Introduction to Acoustics

Sound is defined as any pressure variation that the human ear can detect, from barely perceptible sounds
to sound levels that can cause hearing damage. The magnitude of the variations of the air pressure from
the static, or normal, air pressure is a measure of the sound level. The number of cyclic pressure
variations per second is the frequency of sound. When sounds are unpleasant, unwanted, or disturbingly
loud, they tend to be classified as noise.

Compared with the static air pressure, audible-sound pressure variations range from the threshold of
hearing—a very small 20 microPascals (uPa; 20 x 10 Pascals)—to 100 Pascals (Pa), a level so loud it is
referred to as the threshold of pain. Because the ratio between these numbers is more than a million to
one, using Pascals to describe sound levels can be awkward. The decibel (dB) measurement is a
logarithmic conversion of air-pressure level variations from Pascals to a unit of measure with a more
convenient numbering system. This conversion not only allows for a more convenient scale, but is also a
more accurate representation of how the human ear reacts to variations in air pressure.

To better approximate the sensitivity of the human ear to sounds of different frequencies, the A-weighted
decibel (dBA) scale was developed. Because the human ear is less sensitive to higher and lower
frequencies, the A-weighted scale reduces the sound-level contributions of these less audible frequencies.

Human response to noise is subjective and can vary greatly from person to person. Factors that can
influence individual response include the loudness, frequency, amount of background noise present before
an intruding noise, and the nature of the work or activity (e.g., sleeping) that the noise affects.

A 10-dBA change in noise level is judged by most people as a doubling of sound level. The smallest
change in noise level that a human ear can perceive is about 3 dBA, and increases of 5 dBA or more are
usually noticeable. Normal conversation ranges between 44 and 65 dBA when speakers are 3 to 6 feet
apart.

Noise levels in a quiet rural area at night are typically between 32 and 35 dBA. Nighttime noise levels in
quiet urban settings range from 40 to 50 dBA. Noise levels during the day in a noisy urban area are
frequently as high as 70 to 80 dBA. Noise levels above 110 dBA become intolerable and painful, while
levels higher than 80 dBA over continuous periods can result in hearing loss. Constant noises tend to be
less noticeable than irregular or periodic noises.

Figure 12-2 shows sound levels for some common noise sources and compares their relative loudness to
that of an 80-dBA source such as a garbage disposal.

12.6.1.1 Noise Propagation

Several factors determine how sound levels reduce over distance. Under ideal conditions, a point noise
source in free space will attenuate at a rate of 6 dB per doubling of distance (using the inverse square
law). An ideal line source (such as constant flowing traffic on a busy highway) reduces at a rate of
approximately 4.5 dB per doubling of distance. Under normal conditions, however, noise sources are
usually some combination of a point source and a line source, resulting in sound attenuation which lies
somewhere between the two ideal reduction factors. Other factors that affect the attenuation of sound with
distance include structures, topography, foliage, ground cover, and atmospheric conditions such as wind,
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temperature, and relative humidity. The following list provides some general information on the potential
effects of each of the factors on sound attenuation.

e Structures: structures can reduce noise by physically blocking the sound transmission and, in
some circumstances, can cause an increase in noise levels if the sound is reflected off the
structure and transmitted to a nearby receiver location. (Locations for monitoring and for noise-
sensitive land uses [i.e., people] are often referred to as “receiver locations.”)

e Topography: topography includes hills, berms, and other surface features between the noise
source and receiver location. As with structures, topography has the potential to reduce or
increase sound depending on the geometry of the area.

e Foliage: foliage, if dense, can provide slight reductions in noise levels. The Federal Highway
Administration provides for up to a 3-dBA reduction in traffic noise for locations with at least 30
feet of dense foliage that contains leaves year around.

e Ground Cover: the ground cover between the receiver and the noise source can have a
substantial affect on noise transmission. For example, sound will travel very well across reflective
surfaces such as water and pavement, but can be attenuated when the ground cover is field grass,
lawns, or loose soil.

e Atmospheric Conditions: atmospheric conditions that can have an effect on the transmission of
noise include wind, temperature, humidity, and precipitation.

12.6.1.2 Noise-level Descriptors

All noise levels presented in this chapter are stated as sound pressure levels, in terms of decibels on the A-
scale (dBA). The A-scale is used in most ordinances and standards including the applicable standards
selected for this project. To account for the time-varying nature of noise, several noise metrics are useful.
The equivalent sound pressure level (L) is defined as the average noise level, on an energy basis, for a
stated time period (for example, hourly). When the L., was measured using the A-weighted scale, the
sound level would be presented as dBA L, or as LAeq.

Other commonly used noise descriptors include the Ly.x L, and Ly Linax and Ly, are the greatest and
smallest, respectively, root-mean square sound levels, in dBA, measured during a specified measurement
period. Ly, indicates the sound level equaled or exceeded “xx” percent of the time. For example, L, is the
sound level equaled or exceeded 10 percent of the time; therefore, during a 1-hour measurement, an L;, of
70 dBA means the sound level was 70 dBA or greater for 6 minutes (10 percent) during that hour. Again,
for A-weighted measurements, the sound level descriptor (L. Lmin, and L,x) would be preceded by
“dBA” or, alternatively, “A” would be added to the descriptor (LA nax LA, and LA ).

Appendix 12A provides the mathematical definitions of the different noise-level descriptors with
additional information on noise.

12.6.2 Noise-monitoring Methods

Noise monitoring was performed using short-term, on-site and long-term, unattended methods. All noise
measurements were taken in accordance with the American National Standards Institute (ANSI)
procedures for community noise measurements. All measurement locations were at least 5 feet from any
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solid structure to prevent acoustical reflections and were at a height of 5 feet above the ground as required
by ANSI standards.

The equipment used for short-term noise monitoring included Bruel & Kjaer Types 2239 and 2238 sound
level meters. Short-term sites were monitored at least three times throughout the day for 30 minutes
periods, with the exception of the winter data-collection in Nondalton. Because of equipment sensitivity
to extremely cold temperatures, locations in Nondalton were monitored for 15 minutes at five different
times throughout the day, evening, and nighttime.

The system used for long-term, unattended noise monitoring was a Bruel & Kjaer Type 2238 meter
equipped for statistical analysis. The long-term system was contained in a weatherproof case and was
battery-operated. The monitoring systems are made to blend into the surroundings so they are not noticed,
because people often will vary their behavior if they know a noise-measurement device is in the area. The
system stores detailed noise levels on an hourly basis over the measurement period, which can be from
several hours to several days. For the monitoring in the [liamna and Newhalen areas, the systems were
left at each site for approximately 24 hours.

Short-term and long-term noise data were summarized in tables for each monitoring location based on the
time of day (daytime, evening, or nighttime) and season (summer or winter). Because of the length of
time over which the long-term data were gathered, these data also were graphed on an hourly basis over
the entire monitoring period. The graphs include the hourly L.q, the hourly L.,y and the hourly L.

All sound-level meters were calibrated before and after the measurement periods using a Bruel & Kjaer
Type 4231 sound-level calibrator. Complete system calibration is performed annually by Bruel & Kjaer
Instruments. All system calibration is traceable to the National Institute of Standards and Testing (NIST).
All noise-measurement systems meet or exceed the requirements for an ANSI Type 1 noise-measurement
system.

12.7 Results and Discussion

This section provides a summary of area land use and the results of the noise-monitoring sessions
performed to date.

12.7.1 Study Area Land Use

Land uses in the study area include residential, commercial, and light industrial, as well as undeveloped
lands. Figure 12-1 shows the locations of communities included in the study area.

Residential land use in the study area was identified in Newhalen, Iliamna, Nondalton, and Pedro Bay.
There also are several single-family residences along the Newhalen River Road, north of the Iliamna
Airport. The medical center for the communities of Iliamna and Newhalen is located near the post office
at the intersection of Iliamna and Newhalen roads.

The community of Newhalen is virtually all residential and provides schooling for the area. Iliamna is
mostly residential and has the main general store serving both communities. During summer months,
Iliamna is a base for sportfishing and there are several floatplane flights daily, beginning around 5:00 to
6:00 a.m. each morning.
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Pedro Bay is located at the eastern end of Iliamna Lake. This small community has its own school system,
and all supplies are flown in from Iliamna, as there is no road connection to Iliamna. The community is
virtually all residential; however, like Iliamna, it also is a base for sportfishing during summer months
and has several floatplane flights daily. Power for Pedro Bay is supplied by a large diesel-fueled
generating facility located in a metal building near the school.

Nondalton, like Pedro Bay, has no permanent road connection to Iliamna; therefore, supplies for this
community also are flown in daily from Iliamna and Anchorage. There is no community power
generation in the village. During winter, the Newhalen River freezes, providing an ice road to the
Newhalen River Road south to Iliamna. This road, however, is mainly for residents’ use and is not
generally used for supplies. A small fishing camp is located at the end of Newhalen River Road, across
the river and slightly south of Nondalton.

Figures 12-3 through 12-6 provide a general identification of noise sensitive land uses in these four
communities and the possible road corridor. Other information on general land use may be found in
Chapter 18.

12.7.2 Noise-monitoring Results

Ambient noise levels were measured at 15 locations in the study area: three locations in Iliamna, two in
Newhalen, one near the post office and medical building between Iliamna and Newhalen, one by the
[liamna airport, two north of the airport along Newhalen River Road, four in Pedro Bay, and two in
Nondalton (Figures 12-3 through 12-6). Overall, the measured noise levels in all four communities and
along the connecting roadways are very similar to noise data taken in other parts of Alaska and are in the
range expected for rural areas with low population. This section provides details on the noise-monitoring
sessions, including the measured noise levels and dominant noise sources at each site. Table 12-1
summarizes the monitoring locations and the types of monitoring performed at each location.

12.7.2.1 Site M1: North Newhalen River Road

Site M1 was located at the north end of Newhalen River Road. The road dead-ends near the winter river-
crossing location, north of the proposed location for an Alaska Department of Transportation and Public
Facilities (ADOT&PF) bridge close to a fishing camp. The meter was set up at a site overlooking the river
with a clear view of a group of homes approximately 1.5 miles south of Nondalton. Photo 12-1 shows the
sound-level meter with the homes visible in the distance across the river.

Major noise sources at this site were occasional aircraft flyovers, occasional vehicle traffic including
snow machines during winter and all-terrain vehicles (ATVs) during summer, birds, and wind.

Site M1 was a short-term noise-monitoring location. The winter monitoring sessions occurred on March 7
and 8, 2005, and the summer sessions occurred on August 9 and 10, 2005. Overall, measured noise levels
ranged from 34 to 43 dBA L., with periodic quiet periods where noise levels were below 30 decibels.
Maximum noise levels as high as 81 dBA L.« were recorded during pass-bys of ATVs and other
vehicles. Table 12-2 provides a summary of the measured noise levels at Site M 1.
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12.7.2.2 Site M2: Central Newhalen River Road

Site M2 was located near the northernmost permanent residential land use on the Newhalen River Road
(inset on Figure 12-3). This location also was selected to represent noise levels at residential areas near a
possible DOT crossing of the Newhalen River.

Major noise sources at this site were occasional aircraft flyovers, occasional vehicle traffic including
snow machines during winter and ATVs during summer, birds, and wind. There is a community power
generation facility within the community of Newhalen.

Site M2 was a short-term noise-monitoring location. The winter monitoring sessions occurred on March
7, 2005, and the summer sessions occurred on August 9 and 10, 2005. Measured noise levels ranged from
37 to 54 dBA L. As with most sites, there were periodic quiet periods where noise levels were in the
low, 20 to 30 decibels, range. Maximum noise levels as high as 77 dBA L. were recorded during
vehicle pass-bys. Table 12-3 provides a detailed summary of the measured noise levels at Site M2.

12.7.2.3 Site M3: lliamna Airport near Iliamna Air Taxi Terminal

Site M3 was located at the Iliamna Airport on Newhalen River Road near the entrance to the Iliamna Air
Taxi passenger terminal (Figures 12-3 and 12-4). There are several light to medium industrial land uses
near this site, including what appeared to be a machine shop, gas station, and the ADOT&PF shop and
maintenance facility located nearby on Iliamna Road. There is no community power generation within the
community of Iliamna.

Major noise sources at this site include fixed-wing aircraft takeoffs, landings, and flyovers; helicopter
traffic; and vehicle traffic including snow machines during winter and ATVs during summer. The nearby
industrial operations also are substantial contributors to the noise levels in this area. Photo 12-2 shows the
sound-level meter with industrial land use in the background.

Site M3 was monitored short-term during daytime, evening, and nighttime hours. The winter monitoring
was performed on March 7 and 8, 2005, with the summer monitoring performed on August 9 and 10,
2005. Overall noise levels ranged from 37 to 61 dBA L., Maximum noise levels at this site during
aircraft activity were measured and ranged from 88 to 97 dBA L., with the loudest noise levels during
aircraft takeoff. Table 12-4 provides a detailed summary of the measured noise levels at Site M3.

12.7.2.4 Site M4: Post Office and Community Medical Clinic

Monitoring Site M4 was located in an open area near the post office parking lot in Iliamna (Figures 12-3
and 12-4). This site is directly across Newhalen Road from the community medical clinic. Site M4 was
monitored using an unattended semi-permanent noise-monitoring station. Winter noise levels were
measured over a 23-hour period, beginning at 3:00 p.m. on March 7 and ending at 2:00 p.m. on March 8,
2005. Summer noise monitoring was performed for 25 hours from 1:00 p.m. on August 9 to 2:00 p.m. on
August 10, 2005. The noise-monitoring terminal, difficult to see because it is painted flat black, is shown
on Photo 12-3 with the post office in the background.

Major noise sources at this location included vehicle traffic to and from the post office, traffic on Iliamna
and Newhalen roads, aircraft overflights, and other sources such as snow machines (winter) and ATVs
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(summer). Noise from floatplanes operating from Slop Bucket and Iliamna lakes was clearly audible at
this site during the summer fishing season.

The winter noise levels are shown on Figure 12-7, with the summer data plotted on Figure 12-8. The plots
contain the hourly Leg, Lio, and Ly, all given in dBA. In addition, a detailed summary of the measured
noise levels is given in Table 12-5 for easy comparison with the other noise-level data measured in the
study area. Energy-averaged noise levels over the entire measurement periods were 50 dBA L, during the
winter and 51 dBA L., during the summer. Overall, the winter and summer noise levels were similar,
except for a noticeably higher typical maximum noise level during daytime hours. Energy-averaged noise
levels in summer ranged from 27 to 59 dBA L., with a maximum reading of 84 dBA L. Energy-
averaged noise levels in winter ranged from 32 to 60 dBA Ly, with a maximum reading of 91 dBA L.

12.7.2.5 Site M5: North Newhalen

Noise-measurement Site M5 was in the community of Newhalen, on the northern end of the village near
several single-family residences (Figure 12-4). This was a short-term noise-measurement site with
summer data taken on August 9 and 10, 2005, and the winter data taken on March 8, 2005. Photos 12-4
and 12-5 show the monitoring location and some of the homes near the measurement site.

Major noise sources at this site included occasional aircraft flyovers; vehicle traffic to and from the
village, including snow machines during winter and ATVs during summer; general residential activities;
birds; and wind.

Overall, noise levels ranged from 33 to 48 dBA L.y As with most sites, there were periodic quiet periods
where noise levels were in the low, 20 to 30 decibels, range. Maximum noise levels as high as 70 dBA
Lm.x were recorded. Table 12-6 provides a detailed summary of the measured noise levels at Site M5.

12.7.2.6 Site M6: Newhalen School

Measurement Site M6 was located in front of the Newhalen School (Figure 12-4). This was a long-term
noise-measurement site, monitored using an unattended semi-permanent noise-monitoring station. Winter
noise levels were measured over a 23-hour period beginning at 4:00 p.m. on March 8 and ending at 3:00
p.m. on March 9, 2005. Summer noise levels were monitored for 31 hours from 2:00 p.m. on August 10
till 9:00 p.m. on August 11, 2005.

Major noise sources at this site included occasional aircraft flyovers, vehicle traffic, students and faculty
at the school, snow machines during winter and ATVs during summer, birds, and wind.

Hourly measured noise levels were plotted on two graphs. The winter noise levels are shown on Figure
12-9, with the summer data plotted on Figure 12-10. The plots show the hourly Leg, Lio, and Lu,,, all
given in dBA. Energy-averaged L., noise levels over the entire measurement periods were 58 dBA L
during the winter and 54 dBA L., during the summer. Winter noise levels ranged from 51 to 63 dBA L.,
with a maximum reading of 91 dBA L. Summer noise levels ranged from 40 to 59 dBA L., with a
maximum reading of 88 dBA L,..x. The lower noise levels during summer are likely because school was
not in session at that time. Table 12-7 provides a detailed summary of the measured noise levels at Site
Meo.
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12.7.2.7 Site M7: Roadhouse Bed and Breakfast

Noise-measurement Site M7 was at the Roadhouse Bed and Breakfast and single-family residences
located on Iliamna Road, east of the post office (Figure 12-3). The meter was placed in the front yard near
the main entrance of the bed and breakfast, which is set back several hundred feet from the roadway.
During the winter measurement session, this location was monitored using an unattended semi-permanent
noise-monitoring station for 14 hours beginning at 6:00 p.m. on March 9 and ending at 8:00 a.m. on
March 10, 2005. The summer data were measured between August 8 and August 10, 2005, using the
short-term, hand-held measurement system.

Noise sources included general residential activities, aircraft overflights, floatplanes in summer, traffic on
Iliamna Road, and snow machines (winter) and ATVs (summer). Noise levels during the winter session
ranged from 30 to 42 dBA L., with a maximum reading of 66 dBA L. Figure 12-11 is a plot of the
winter data over the 14-hour measurement period. Summer noise levels ranged from 36 to 48 dBA L.,
with a maximum level of 84 dBA L. Table 12-8 provides a detailed summary of the measured noise
levels at Site M7.

12.7.2.8 Site M8: lliamna General Store and Vicinity

Noise-measurement Site M8 was near the Iliamna general store on the Iliamna Village Spur (Figure 12-
3). The meter was placed between the store and the residential area adjacent to the store. Noise
monitoring at this location reflects ambient noise levels for the store area. The noise-monitoring site was
across the street from Gram’s Bed and Breakfast and near the Rainbow King Lodge, so the measured
noise levels at this site also are representative of ambient noise at these two noise-sensitive locations. The
winter measurements were taken on March 8 and 9, 2005, with the summer measurements performed on
August 10, 2005.

Major noise sources at this site include general residential and commercial activity, occasional aircraft
flyovers, vehicle traffic including snow machines during winter and ATVs during summer, birds, and
wind. This location also serves as a gathering point for many local residents during evening hours, and
there is a basketball court for summer play. Photo 12-6 shows the sound-level meter location with the
store located in the background.

Overall, noise levels near the store and nearby residential areas ranged from 32 to 62 dBA L.y During
nighttime hours when the store was closed, noise levels decreased to between 32 and 38 dBA L.,
Maximum noise levels as high as 81 dBA L.« were recorded. Table 12-9 provides a detailed summary of
the measured noise levels at Site M.

12.7.2.9 Site M9: lliamna Lake

Site M9 was located near the lake front (Figure 12-3), close to the mooring location in Slop Bucket Lake
for the floatplanes used for summertime fishing excursions. The meter was located at the intersection of
[liamna Village Spur and Slop Bucket roads. Winter data were taken on March 9, 2005, and the summer
data were taken on August 10, 2005.

Major noise sources during summer months at this site included floatplane takeoffs and landings, fishing
boats, people swimming from the docks, general lakeside activities, residential activities, birds, and wind.
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Noise sources during the winter include vehicle traffic, snow machines, and noise from general residential
activities. Photo 12-7 shows the location of the sound-level meter at this site.

Noise levels ranged from 36 to 61 dBA L.y during the different measurement sessions. Maximum noise
levels ranged as high as 88 dBA from normal vehicles, ATVs, and snow machines. During the takeoff of
a floatplane, noise levels along the lake shoreline were measured at 75 to 103 dBA L,.x. Table 12-10
provides a detailed summary of the measured noise levels at Site M9.

12.7.2.10 Site M10: Pedro Bay on lliamna Lake

Due to travel restrictions, noise monitoring was preformed only during daytime and evening hours at the
Pedro Bay Sites. Nighttime noise levels were estimated based on the expected level of activity and
measured noise levels. This is the case for sites M10 through M13.

Site M10 was located near the shore of Iliamna Lake in the community of Pedro Bay (Figure 12-5). This
location is at a fishing camp and residential area used primarily during summer. This is also a location
where floatplanes are used for summertime fishing trips. Photo 12-8 shows a view of two floatplanes at
the site during the summertime monitoring sessions.

Major noise sources at this site included floatplanes, fishing boats, ATVs, general beach-type activities,
occasional vehicle traffic, and birds during summer months. During the winter, main noise sources
included occasional vehicle traffic and snow machines.

Site M10 was a short-term noise-monitoring location. The winter noise-monitoring session was on March
8, 2005, and the summer session was on August 11, 2005. Measured noise levels ranged from 32 to 49
dBA L., with periodic quiet periods when noise levels were below the 30-decibel range. Maximum noise
levels as high as 77 dBA L,,.x were measured at this location during vehicle pass-bys. Noise levels during
takeoff by floatplanes would be expected to range from 90 to 100 dBA or greater near the cabins on the
waterfront. There was no floatplane activity, however, during the monitoring sessions at this location.
Table 12-11 provides a detailed summary of the measured noise levels at Site M10.

12.7.2.11 Site M11: Pedro Bay Tribal Center

Measurement Site M11 was on the hill behind the Pedro Bay Tribal Center (Figure 12-5). M11 was a
short-term noise-measurement site. The winter monitoring session was on March 8, 2005, and the
summer session was on August 11, 2005.

Main noise sources included activities at the tribal center, vehicle traffic, and other general activities. The
maintenance facility for the Pedro Bay community is located near the tribal center and also contributed
some noise at this monitoring location. Photo 12-9 shows the tribal center.

Overall, noise levels ranged from 32 to 49 dBA L, with periodic quiet periods when noise levels were
below the 30-decibel range. Maximum noise levels as high as 76 dBA L.« were recorded at this location
during vehicle pass-bys. Table 12-12 provides a detailed summary of the measured noise levels at Site
M11.
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12.7.2.12 Site M12: Pedro Bay School

Site M12 was a short-term noise-monitoring location on the Pedro Bay school-grounds near the main
entrance to the school (Figure 12-5). Main noise sources included activities at the school, vehicle traffic,
and other general activities. Just behind the school is the power-generation facility for the Pedro Bay
community, which consists of multiple diesel-engine-powered generators that were audible at the school
and contributed noise to the readings at this monitoring location. Photo 12-10 shows the side of the school
with the noise meter in the distance.

The winter monitoring session was on March 8, 2005, and the summer session was on August 11, 2005.
Measured noise levels ranged from 32 to 49 dBA L., Minimum noise levels at this location were
governed by the operation of the power-generation facility, which maintained noise levels in the low, 30-
decibel range. The maximum noise level of 84 dBA L, was measured during a pass-by of a loud
vehicle. Table 12-13 provides a detailed summary of the measured noise levels at Site M12.

Noise-level readings were taken at two locations near the power generator. One reading was taken at the
edge of the school-grounds, and a second reading was taken directly in front of the power-generation
building, approximately 50 feet from the building. Photos 12-11 and 12-12 show the power-plant building
and the two monitoring locations where noise readings from the power plant were taken.

Noise levels at the edge of the school-grounds ranged from 36 to 40 dBA L, with minimum levels of 33
dBA. In front of the generator building, noise levels ranged from 43 to 45 dBA L., with a minimum noise
level of 41 dBA. At the time of the measurement, only one of the three generators was in operation, as
only one exhaust stack was open. Noise levels would increase by 3 dBA if two generators were in
operation simultaneously.

12.7.2.13 Site M13: Southern Pedro Bay

Noise-monitoring Site M13 was located south of the core of Pedro Bay near a bridge and close to several
residences (Figure 12-5). This was a short-term noise-measurement site. Main noise sources in the area
included vehicle traffic, aircraft, and general residential activities.

The winter monitoring session was on March 8, 2005, and the summer session was on August 11, 2005.
Measured noise levels ranged from 32 to 49 dBA L.y, with periodic quiet periods where noise levels were
below the 30-decibel range. Maximum noise levels as high as 76 dBA L.« from vehicle pass-bys also
occurred at this location. Table 12-14 provides a detailed summary of the measured noise levels at Site
M13.

12.7.2.14 Site M14: Nondalton, June Tracy’s Bed and Breakfast

Site M14 in Nondalton was on June Tracy’s property near the waterfront (Figure 12-6). The noise data
were collected on February 22 and 23, 2007. Due to extremely cold temperatures, the measurement
sessions were limited to 15 minutes instead of the normal 30 minutes. Monitoring was performed two
times during daytime hours (7:00 a.m. to 7:00 p.m.), once during evening hours (7:00 p.m. to 10:00 p.m.),
and twice during nighttime hours (10:00 p.m. to 7:00 a.m.). No summer noise-measurement session was
performed at this site.
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Major noise sources included local traffic, aircraft overflights, generators, and some general residential
construction.

Measured noise levels ranged from below 20 to 38 dBA L.q. Maximum noise levels ranged from 58 to 66
dBA L,.x and were the result of ice breaking on Six Mile Lake, vehicles pass-bys, and residential
activities. Minimum noise levels typically ranged between 20 and 26 dBA L., and were due to
generators running in the distance and movement of the ice on the lake. Table 12-15 provides a detailed
summary of the measured noise levels at Site M14.

12.7.2.15 Site M15: Central Nondalton, Main Street (Lower Road)

Noise-monitoring Site M15 was on Main Street in Nondalton, approximately 500 feet from the lake shore
and 475 feet from Site M14 (Figure 12-6). As with Site M14, the measurement sessions were conducted
only in winter and were limited to 15 minutes due to cold temperatures. This site also was monitored
twice during daytime and nighttime hours, and once during evening hours.

Measured noise levels ranged from below 45 to 51 dBA L.,. Maximum noise levels ranged from 67 to 74
dBA L,.x. The L.« noise levels were due to vehicles pass-bys and residential activities. Minimum noise
levels typically ranged between 20 and 34 dBA L,;, and were due to generators. Table 12-16 provides a
detailed summary of the measured noise levels at Site M15.

12.8 Summary

Overall, noise levels in the study area ranged from below 30 dBA L., to 63 dBA L. Noise levels north of
the Iliamna Airport ranged from 34 to 54 dBA L, with ambient noise near the airport ranging from 37 to
61 dBA L., The measured noise levels at the Iliamna post office, near the community medical center,
ranged from 27 to 60 dBA L. Noise levels near the Iliamna general store and along the shore of Iliamna
Lake ranged from 32 to 62 dBA L., with the highest averaged noise levels measured near the general
store.

Noise levels in Newhalen ranged from 33 to 63 dBA Ly, with the highest levels near the school. In Pedro
Bay, noise levels ranged between 32 and 49 dBA L.,. Measured winter noise levels in Nondalton ranged
from below 30 to 51 dBA L.

Overall, the measured noise levels in all four communities and along the connecting roadways are very
similar to noise data taken in other parts of Alaska and are in the range expected for rural areas with low
population. Major noise sources included floatplanes, fixed-wing aircraft, helicopters, vehicle traffic
including snow machines during winter and ATVs during summer, general construction and maintenance,
residential and community activities, birds, and wind. Some of the highest noise levels measured were the
separate reference measurements of takeoffs by floatplanes, which ranged from 90 to over 100 dBA L.«
along the waterfront in [liamna.
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12.10 Glossary

L¢q (equivalent continuous sound level). The constant sound level in dBA that, lasting for a time, T,
would have produced the same energy in the same time period T as an actual A-weighted noise

event.
; ‘[T Q(t) 2
Leq = 10Log,, 7T o( b, ) dt

Lmax (MaxL; maximum A-weighted root-mean square sound level). The greatest root-mean square
(RMS) sound level, in dBA, measured during the preset measurement period.

Lmin (MinL; minimum A-weighted RMS sound level). The lowest RMS sound level, in dBA, measured
during the preset measurement period.

L.« (statistical noise-level descriptor). The sound level that was equaled or exceeded during XX percent
of the measurement period. For example: during a 1-hour measurement, an L,y of 65 dBA means
the sound level was 65 dBA or more for 6 minutes (10 percent) of that hour.
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TABLE 12-1
Noise-monitoring Site Descriptions
Site Winter Summer
Number Description Session Session Monitoring Type #
M1 North Newhalen River Road—near the north Yes Yes Short-term

end of Newhalen River Road near the fishing
camp and winter river-crossing area

M2 Central Newhalen River Road—north of Yes Yes Short-term
lliamna Airport at the northernmost occupied
residence on the Newhalen River Road

M3 lliamna Airport—near lliamna Air Taxi terminal Yes Yes Short-term

M4 Post Office and Community Medical Clinic— Yes Yes Long-term
intersection of lliamna Road and Newhalen
Road

M5 North Newhalen—residential area just off Yes Yes Short-term
Newhalen Road

M6 Newhalen School—in front of the school near Yes Yes Long-term
Newhalen Road

M7 Roadhouse Bed and Breakfast and single- Yes Yes Long-term (winter)
family residence on lliamna Road Short-term (summer)

M8 lliamna General Store and Vicinity—on Yes Yes Short-term
lliamna Village Spur close to several residential
buildings

M9 lliamna Lake—near the docks at Slop Bucket Yes Yes Short-term

Road and lliamna Village Spur close to
floatplane moorage

M10 Pedro Bay on lliamna Lake—along the lake Yes Yes Short-term
shore next to several cabins used for fishing
trips and where several floatplanes were
moored

M11 Pedro Bay Tribal Center—behind Tribal Yes Yes Short-term
Center, up the hill

M12 Pedro Bay School—on school-grounds near Yes Yes Short-term
main school entrance, additional readings
taken behind school at power plant

M13 Southern Pedro Bay—south end of East Bay Yes Yes Short-term
Road near residential areas south of core area
M14 Nondalton, June Tracy’s Bed and Yes No Short-term
Breakfast—near shore of Six Mile Lake
M15 Central Nondalton, Main Street (Lower Yes No Short-term
Road)—500 feet from shore of Six Mile Lake
Notes:
a. Short-term sites were monitored at least three times throughout the day for 30 minutes periods, with the

exception of the winter data in Nondalton. Because of equipment sensitivity to extremely cold temperatures,
locations in Nondalton were monitored for 15 minutes at five different times throughout the day, evening, and
nighttime. Long-term sites were monitored continuously for at least 23 hours, except Site M7, which was
monitored for 14 hours that included daytime, evening, and nighttime.
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TABLE 12-2
M1 North Newhalen River Road, Measured Noise Levels (in dBA)

Daytime Levels ? Evening Levels ° Nighttime Levels ©

Leq I-10 I—max I-min Leq I-10 Lmax I-min Leq I-10 I-max I-min

Summer 41 45 63 24 42 48 78 —@ 43 50 81 —@
Winter 38 41 65 —@ 36 38 56 —@ 34 38 69 —@
Notes:

a. Daytimeis 7:00 a.m. to 7:00 p.m.

b. Eveningis 7:00 p.m. to 10:00 p.m.

c. Nighttime is 10:00 p.m. to 7:00 a.m.

d. Minimum short-term noise level of 30 dBA or less.

TABLE 12-3
M2 Central Newhalen River Road, Measured Noise Levels (in dBA)
Daytime Levels ? Evening Levels” Nighttime Levels °
Leq L1o L max L min Leq L1o L max Lmin Leq L1o Lmax Lmin
Summer 54 58 77 29 40 43 61 23 42 45 58 ~—@
Winter 45 50 73 @ 37 41 70 —@ 39 a4 70 @

Notes:

a. Daytimeis 7:00 a.m. to 7:00 p.m.

b. Eveningis 7:00 p.m. to 10:00 p.m.

c. Nighttime is 10:00 p.m. to 7:00 a.m.

d. Minimum short-term noise level of 30 dBA or less.

TABLE 12-4
M3 lliamna Airport near lliamna Air Taxi Terminal, Measured Noise Levels (in dBA)
Daytime Levels ? Evening Levels® Nighttime Levels ©
Leq L1o Lmax Lmin Leg Lio Lmax L min Leqg Lio Lmax L min
Summer 57 62 97 39 47 55 67 —9 37 44 70 29
Winter 61 66 88 35 56 60 80 —@ 52 57 69 —@

Notes:

a. Daytimeis 7:00 a.m. to 7:00 p.m.

b. Eveningis 7:00 p.m. to 10:00 p.m.

c. Nighttime is 10:00 p.m. to 7:00 a.m.

d. Minimum short-term noise level of 20 dBA or less.
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TABLE 12-5
M4 lliamna Post Office and Community Medical Clinic, Measured Noise Levels (in dBA)
Daytime Levels b Evening Levels © Nighttime Levels d
Leq I-10 I—max I-min Leq I-10 Lmax I-min Leq I-10 Lmax I-min
Summer ? 44- 48- 65- 21-22  46- 51- 70- 21 27- 25- 52- @
60 62 84 52 56 78 51 53 79
Winter @ 48- 50- 70- —©.37 46 45- 66- —©@  32- 32- 53- @
60 58 91 50 74 46 49 68

Notes:

a. Range of noise levels from 23- and 25-hour monitoring sessions plotted on Figures 12-7 and 12-8,
respectively.

b. Daytime is 7:00 a.m. to 7:00 p.m.

c. Eveningis 7:00 p.m. to 10:00 p.m.

d. Nighttime is 10:00 p.m. to 7:00 a.m.

e. Minimum noise level of 20 dBA or less.

TABLE 12-6

M5 North Newhalen, Measured Noise Levels (in dBA)

Daytime Levels ? Evening Levels® Nighttime Levels ©
Leq LlO I-max I-min Leq I-10 Lmax I-min Leq LlO Lmax I-min
Summer 48 52 70 -9 a4 53 21 9 37 43 66 29
Winter 42 46 70 29 42 46 68 32 33 36 57 —©@
Notes:
a. Daytimeis 7:00 a.m. to 7:00 p.m.
b. Eveningis 7:00 p.m. to 10:00 p.m.
c. Nighttime is 10:00 p.m. to 7:00 a.m.
d. Minimum short-term noise level of 30 dBA or less.
TABLE 12-7
M6 Newhalen School, Measured Noise Levels (in dBA)
Daytime Levels b Evening Levels ° Nighttime Levels d
Leq |-10 Lmax Lmin Leq Llo Lmax Lmin Leq LlO Lmax Lmin

Summer?®  40- 44- 63- 26- 50- 55- 78- 27- 40- 36- 65- 26-
59 65 88 29 59 63 88 28 57 60 85 29
Winter ? 53- 53- 73- 30- 55- 57- 78- 33- 51- 54- 69- 31-
59 63 89 36 61 64 87 39 63 65 91 46

Notes:

a. Range of noise levels from 23-hour (summer) and 31-hour (winter) monitoring sessions plotted on Figures 12-10

and 12-9, respectively.

b. Daytime is 7:00 a.m. to 7:00 p.m.
Evening is 7:00 p.m. to 10:00 p.m.
Nighttime is 10:00 p.m. to 7:00 a.m.
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TABLE 12-8

M7 Roadhouse Bed and Breakfast, Measured Noise Levels (in dBA)

Daytime Levels”

Evening Levels ¢

Nighttime Levels ®

Leq L1o L max Lmin Leq L1o Lmax L min Leq L1o Lmax Lmin
Summer 48 54 84 21 40 42 73 24 36 39 66 —
Winter® 30- 34 43 —© 3. 3. 5. _©® 30. _©. 43 _0O

42 43 66 42 35 66 39 42 64
Notes:
a. Winter data are the range of noise levels from 15-hour monitoring session plotted on Figure 12-11.
b. Daytimeis 7:00 a.m. to 7:00 p.m.
c. Eveningis 7:00 p.m. to 10:00 p.m.
d. Nighttime is 10:00 p.m. to 7:00 a.m.
e. Minimum noise level of 30 dBA or less.
TABLE 12-9
M8 lliamna General Store and Vicinity, Measured Noise Levels (in dBA)

Daytime Levels ® Evening Levels® Nighttime Levels ©

Leg Lo Lmax  Lmin Leq L1o Lmax Lmin Leg Lo Lmax Lmin
Summer 55 60 76 27 56 60 81 33 38 43 67 31
Winter 62 66 81 33 54 57 77 =9 3 34 52 @
Notes:
a. Daytimeis 7:00 a.m. to 7:00 p.m.
b. Eveningis 7:00 p.m. to 10:00 p.m.
c. Nighttime is 10:00 p.m. to 7:00 a.m.
d. Minimum short-term noise level of 30 dBA or less.
TABLE 12-10
M9 lliamna Lake, Measured Noise Levels (in dBA)

Daytime Levels ® Evening Levels® Nighttime Levels ©

Leq L1o Lmax Lmin Leg Lio Lmax L min Leg Lio Lmax L min
Summer 61 63 88 32 57 61 78 31 41 43 103° 37
Winter 42 45 77 9 36 39 68 —9 a4 43 72 -
Notes:

a. Daytimeis 7:00 a.m. to 7:00 p.m.
Evening is 7:00 p.m. to 10:00 p.m.
Nighttime is 10:00 p.m. to 7:00 a.m.

® oo

Minimum short-term noise level of 30 dBA or less.
Lmax of 103 dBA was during a floatplane takeoff at approximately 6:30 a.m.
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TABLE 12-11

M10 Pedro Bay on lliamna Lake, Measured Noise Levels (in dBA)

Daytime Levels ?

Evening Levels b

Nighttime Levels °

Leqg Lio Lmax Lmin Leq Lio Lmax L min Leg Lio Lmax L min
Summer 49 51 76 30 42 46 68 —9 36 39 50 —9
Winter 42 45 77 28 38 41 68 —@ 32 35 50 —@
Notes:
a. Daytimeis 7:00 a.m. to 7:00 p.m.
b. Eveningis 7:00 p.m. to 10:00 p.m.
c. Nighttime noise levels derived from daytime/evening levels and noise levels from similar areas between
10:00 p.m. & 7:00 a.m.
d. Minimum short-term noise level of 30 dBA or less.
TABLE 12-12
M11 Pedro Bay Tribal Center, Measured Noise Levels (in dBA)
Daytime Levels ? Evening Levels® Nighttime Levels °

Leg Lo Lmax Lmin Leq L1o Lmax Lmin Leg Lo Lmax Lmin
Summer 49 51 76 26 42 44 69 27 36 39 50 —@
Winter 38 40 68 —9 36 38 68 —@ 32 35 50 —@
Notes:
a. Daytimeis 7:00 a.m. to 7:00 p.m.
b. Eveningis 7:00 p.m. to 10:00 p.m.
c. Nighttime noise levels derived from daytime/evening levels and noise levels from similar areas between

10:00 p.m. & 7:00 a.m.
d. Minimum short-term noise level of 30 dBA or less.
TABLE 12-13
M12 Pedro Bay School-grounds, Measured Noise Levels (in dBA)
Daytime Levels ® Evening Levels ° Nighttime Levels °

Leq L1o Lmax Lmin Leg Lio Lmax L min Leg Lio Lmax Lmin
Summer 36 40 65 33 49 53 84 34 36 39 50 32
Winter 46 51 77 35 36 38 68 32 32 35 50 32
Notes:

a. Daytimeis 7:00 a.m. to 7:00 p.m.
b. Evening is 7:00 p.m. to 10:00 p.m.

c. Nighttime noise levels derived from daytime/evening levels and noise levels from similar areas between

10:00 p.m. & 7:00 a.m.
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TABLE 12-14
M13 Southern Pedro Bay, Measured Noise Levels (in dBA)
Daytime Levels ? Evening Levels® Nighttime Levels ©
Leg Lio Lmax L min Leqg Lio Lmax Lmin Leq L1o Lmax Lmin
Summer 49 53 79 21 49 57 74 23 36 39 50 —@
Winter 32 34 50 —@ 36 38 68 —@ 32 35 50 —@
Notes:

a. Daytimeis 7:00 a.m. to 7:00 p.m.
b. Eveningis 7:00 p.m. to 10:00 p.m.

c. Nighttime noise levels derived from daytime/evening levels and noise levels from similar areas between
10:00 p.m. and 7:00 a.m.

d. Minimum short-term noise level of 30 dBA or less.

TABLE 12-15
M14 Nondalton at June Tracy’s Bed and Breakfast, Measured Noise Levels (in dBA)

Daytime Levels ? Evening Levels” Nighttime Levels ©

Leq LlO I-max I-min Leq I-10 Lmax I-min Leq I-10 Lmax I-min

Summer ° N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Winter —©@. 35 61- —©25 40 39 69 26 33- 29- 63- 20-
38 41 66 37 35 58 23

Notes:
a. Daytimeis 7:00 a.m. to 7:00 p.m.

b. Eveningis 7:00 p.m. to 10:00 p.m.

c. Nighttime is 10:00 p.m. to 7:00 a.m.

d. Summer monitoring was not performed in Nondalton.
e. Minimum short-term noise level of 30 dBA or less.
TABLE 12-16

M15 Central Nondalton, Main Street (Lower Road), Measured Noise Levels (in dBA)

Daytime Levels ? Evening Levels” Nighttime Levels ©

Leq LlO Lmax I-min Leq LlO Lmax I-min Leq I-10 Lmax I-min
Summer ® N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Winter 48- 51-58 70-72 34 46 50 69 20 45-46 42-45 67-74 22-24
51

Notes:

a. Daytime is 7:00 a.m. to 7:00 p.m.

b. Eveningis 7:00 p.m. to 10:00 p.m.

c. Nighttime is 10:00 p.m. to 7:00 a.m.

d. Summer monitoring was not performed in Nondalton.
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Relative Loudness

. - Sound Level Subjective
Noise Source or Activity 3 (human judgment of
(dBA) Impression different sound levels)
Jet aircraft takeoff from carrier (50 feet) Threshold of pain 64 times as loud
50-horse power siren (100 feet) 32 times as loud
Loud rock concert near stage, .
Jet takeoff (200 feet) Uncomfortably loud 16 times as loud
Float plane takeoff (100 feet) 8 times as loud
Jet takeoff (2,000 feet) 100 Very loud 4 times as loud
Heavy truck or motorcycle (25 feet) 90 2 times as loud
Garbage disposal (2 feet)
Pneumatic drill (50 feet) 80 Moderately loud Reference loudness
Vacuum cleaner (10 feet),
Passenger car at 65 mph (25 feet) i 1/2 as loud
Typical office environment 60 1/4 as loud
Light auto traffic (100 feet) 50 Quiet 1/8 as loud
Bedroom or quiet living room
Bird calls 40 1/16 as loud
Quiet library, soft whisper (15 feet) Very quiet
High quality recording studio
Acoustic Test Chamber Just audible

Sources: Beranek (1988) and U.S. EPA (1971).

Threshold of hearing

FIGURE 12-2

Typical Noise Sources and Human Subjective Impression
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Sound Level Meter

PHOTO 12-2: M3 Noise Monitoring Site—lliamna Airport Near lliamna Air Taxi Terminal



Sound Level Meter

PHOTO 12-3: M4 Noise Monitoring Site—Post Office and Community Medical Clinic

Sound Level Meter

PHOTO 12-4: M5 Noise Monitoring Site—North Newhalen



PHOTO 12-5: M5 Noise Monitoring Site—North Newhalen
(view from behind sound level meter, meter location shown on Figure 12-4)

Sound Level Meter

PHOTO 12-6: M8 Noise Monitoring Site—lliamna General Store



Sound Level Meter

PHOTO 12-7: M9 Noise Monitoring Site—lliamna Lake

PHOTO 12-8: M10 Noise Monitoring Site—Pedro Bay on lliamna Lake
(view from behind sound level meter, meter placed on the beach)



Sound Level Meter

PHOTO 12-9: Pedro Bay Tribal Center near M11 Noise Monitoring Site

Sound Level Meter
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PHOTO 12-10: M12 Noise Monitoring Site—Pedro Bay School
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Sound Level Meter

PHOTO 12-12: M12 Noise Monitoring Site—Pedro Bay Power Plant 50-foot Reference Measurement Location
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Detailed Introduction to Acoustics

Sound is defined as any pressure variation that the human ear can detect, from barely perceptible sounds
to sound levels that can cause hearing damage. The magnitude of the variations of the air pressure from
the static, or normal, air pressure is a measure of the sound level. The number of cyclic pressure
variations per second is the frequency of sound. When sounds are unpleasant, unwanted, or disturbingly
loud, they often are classified as noise.

Compared with the static air pressure, audible sound-pressure variations range from the threshold of
hearing—a very small 20 microPascals (uPa; 20 x 10 Pascals)—to 100 Pascals (Pa), a level so loud it is
referred to as the threshold of pain. Because the ratio between these numbers is more than a million to
one, using Pascals to describe sound levels can be awkward. The decibel (dB) measurement is a
logarithmic conversion of air-pressure level variations from Pascals to a unit of measure with a more
convenient numbering system. This conversion not only allows for a more convenient scale, but is also a
more accurate representation of how the human ear reacts to variations in air pressure.

The smallest noise-level change that can be detected by the human ear is approximately 3 dB. A doubling
in the static air pressure amounts to a change of 6 dB, and an increase of 10 dB is roughly equivalent to a
doubling in the perceived sound level. Under free-field conditions, where there are no reflections or
additional attenuation, sound is known to decrease at a rate of 6 dB for each doubling of distance. This is
commonly known as the inverse square law. For example, a sound level of 70 dB at a distance of 100 feet
would decrease to 64 dB at 200 feet and to 58 dB at 400 feet. The mathematical definition of sound
pressure level in dB is provided below:

The sound pressure level (Lp) in dB is 20 times the log of the ratio of the measured
pressure, P, to the static pressure, Po, where Po is 20 pPa:

In acoustic measurements where the primary concern is the effect on humans, the sound readings are
sometimes compensated by an A-weighted filter. The A-weighted filter accounts for people's limited
hearing response in the upper and lower frequency bands. Sound-pressure level measurements made using
the A-weighted filter are denoted as dBA. For low-frequency and impulsive noises, such as blasting and
helicopters, a C-weighted filter is normally used. The C-weighted filter helps to account for the short time
period and low-frequency energy of impulsive noises.

Following are the definitions of additional noise-measurement descriptors:

L4, (day-night average sound level). A 24-hour equivalent continuous level in dBA where 10 dB is
added to nighttime (10:00 p.m. to 7:00 a.m.) noise levels.

L¢q (equivalent continuous sound level). The constant sound level in dBA that, lasting for a time, T,
would have produced the same energy in the same time period T as an actual A-weighted noise

event.
; ‘[T Q(t) 2
Leq = 10Log,, 7T O( D, ) dt
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Lmax (MaxL; maximum A-weighted root-mean square sound level). The greatest root-mean square
(RMS) sound level, in dBA, measured during the preset measurement period.

Lmin (MinL; minimum A-weighted RMS sound level). The lowest RMS sound level, in dBA, measured
during the preset measurement period.

Lpa (A-weighted sound-pressure level). The sound pressure in dB is 20 times the log of the ratio of the
measured A-weighted pressure, Py, to the static pressure, P, where P, is 20 pPa.

I
L,, = 20Log, , (ITJ dBA re 20uPa

Lpeak (MaxP; maximum A-weighted sound level). The greatest continuous sound level, in dBA,
measured during the preset measurement period.

L, (statistical noise-level descriptor). The sound level that was equaled or exceeded during XX percent
of the measurement period. For example: during a 1-hour measurement, an Lo of 65 dBA means
the sound level was 65 dBA or more for 6 minutes (10 percent) of that hour.

SEL (sound exposure level). That constant level in dBA that, lasting for 1 second, has the same amount
of acoustic energy as a given A-weighted noise event lasting for a period of time T. This
measurement is most commonly used for airport noise.
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