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ACOUSTIC ENVIRONMENT (AIRBORNE)

This section describes the existing airborne noise environment and the noise associated with the
alternative training and testing scenarios. It also analyzes the potential impacts of this airborne noise on
human receptors. Potential impacts stemming from military-generated sound sources on natural resources
above and below the water are addressed in Sections 3.7 (Fish), 3.8 (Sea Turtles), 3.9 (Marine Mammals),
3.10 (Birds), and 3.11 (Terrestrial Biological Resources).
Airborne noises generated through implementation of the proposed action generally consist of either (1)
noise that would be experienced over the course of an aircraft overflight or (2) impulse noise such as
would be experienced during gunfire, bomb detonation, or small-scale land demolition practice events.
The noise associated with the variety of Navy training events will be discussed in this section. Noise
impacts on humans depend on a variety of factors, including the duration of the noise event, the decibel
level of the noise event, and the context of the noise within the ambient noise environment. This section
begins with an introduction to noise characteristics. The introduction is followed by a description of the
existing airborne noise environment at sea and over land. The section concludes with an assessment of
how each alternative is likely to impact the airborne noise environment. With the exception of
submarines, all Navy platforms involved in the proposed training and testing events produce some level
of airborne noise from engine or ordnance noise sources. Therefore, all training and testing events listed
in Chapter 2 will be analyzed in this section. Surface vessel engine noise, aircraft engine noise, and
ordnance-related noises are the stressors that will be analyzed in Section 3.5.3.
3.5.1

Introduction

Sound is a physical phenomenon and a form of energy that can be described, measured, and represented
with mathematical expressions. Noise, on the other hand, is not a physical process, but rather an implicit
social value, defined generally as unwanted sound. Recognition of sound is based on the receptor’s
objective and reproducible response to sound’s primary physical attributes: intensity (perceived by the
receptor as loudness), frequency (perceived as pitch), frequency distribution and variation over time, and
duration (whether continuous, sporadic, or impulse). Perception of sound, however, is subjective and
circumstantial. Sounds that are soothing to some are annoying to others, and sounds barely noticed and
generally ignored in one circumstance may be considered highly objectionable in another circumstance.
Beyond subjective effects, however, sound at higher intensities or power levels can have physical
consequences. The range of such impacts have been defined as falling into three categories as sound
pressure levels increase: subjective effects (e.g., annoyance, nuisance, dissatisfaction), interferences with
activities (e.g. communication, sleep, learning, behavioral changes), and physiological effects (e.g.,
anxiety, hearing impacts, loss of hearing).
3.5.2
3.5.2.1

Sound Characteristics
Sound Fundamentals

Sound is typically described by its magnitude (otherwise referred to as amplitude), intensity, and
frequency and the changes in those values over time (e.g., sudden impulse vs. continuous vs. repetitive).
The physical phenomenon of sound is generated by mechanical vibrations traveling through an elastic
medium (i.e. air or water), resulting in a rapid change in pressure (high and low pressure fluctuations or
waves) in the medium.
Sound waves are characterized by parameters such as amplitude, intensity, wavelength, frequency, and
velocity. The amount of energy contained in a sound pressure wave is referred to as its amplitude, while
the amount of energy passing through a unit area per unit of time is the sound wave’s intensity. The units
of sound intensity are watts per square meter (energy per unit of time per unit of area). Amplitude and
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intensity are directly and linearly related. Higher amplitude sounds are perceived to be louder than lower
amplitude sounds. Sound pressures are usually represented in micro Pascals (Pa.). A Pascal is equal to
one Newton of force distributed over one square meter. The maximum sound pressure level of a noise
event is referred to as the “peak noise level.”
The frequency of sound represents the rate at which the source produces sound waves (a complete cycle
of high and low pressure waves) or the rate at which the sound-producing body completes one vibration
cycle. Frequency is a precisely measurable quantity representative of a particular sound. Sounds are
produced throughout a wide range of frequencies, including frequencies beyond the audible range of a
given receptor. Most of the sounds we hear in the environment do not consist of a single frequency, but
rather a broad band of frequencies differing in sound level. The intensities of each frequency add to
generate the sound we hear.
The speed of sound is not affected by its intensity, amplitude, or frequency, but rather depends wholly on
the characteristics of the medium through which it is passing. Sound generally travels faster as the density
of the medium increases. Speeds of sound through air are primarily influenced by air temperature, and
negligibly by the air’s relative humidity and pressure, averaging about 1,115 feet/second (340
meters/second) at standard barometric pressure. Sound speeds in air increase as air temperature increases.
Speed of sounds in liquid is similarly influenced primarily by the liquid’s density and temperature. Thus,
the speed of sound in 32°F (0°C) water is 4,600 feet/second (1,402 meters/second) and in 68°F (20°C)
water is 4,862 feet/second (1,482 meters/second).
The speed of sounds in solids is a more complex matter, with longitudinal and transverse waves traveling
at different speeds depending on the density of the material as well as its geometry and molecular
structure.
The mathematical relationship between sound stimulus and sound perception by a human receptor is
logarithmic. This logarithmic relationship between magnitude and perception is the basis for the decibel
(dB) scale used to express sound intensity. The decibel scale measures relative sound intensities rather
than absolute intensities; specifically, it measures the ratio of a given intensity (of sound) to the threshold
sound intensity of human hearing (by definition 0 dB). For most human individuals, a sound wave
pressure of 20 Pa represents the hearing threshold. As sound stimuli increases geometrically (i.e.,
multiplied by a fixed factor), the corresponding perception changes arithmetically (i.e., additive by
constant amounts). Thus, a tenfold increase in sound stimulus over the threshold of hearing is assigned a
value of 10 dB but is perceived as a doubling of loudness; a hundredfold increase to 20 dB is perceived as
sound that is four times louder, and so forth.
Although sound is a physical phenomenon that can be represented by mathematical expressions and
measured with precision, perception of sound pressure level is the result of physiological responses as
well as subjective factors, each influenced by current circumstances and past exposures. The sound
pressure level is the perception of a sound wave’s pressure by a single receptor at a specified distance and
direction from the sound source.
Sound pressure levels are measured by sound level meters, which typically contain filters that reduce the
meter’s sensitivity to frequencies of little or no relevance to the human receptor. The method commonly
used to quantify environmental sounds consists of determining all of the frequencies according to a
weighting system that reflects the nonlinear response characteristics of the human ear. A meter that filters
very low and very high frequency sounds thus acts as a general approximation of the human ear’s
response to sounds of medium intensity. This is called “A” weighting, and the decibel level measured is
called the A-weighted sound level (dBA). In practice, the level of a noise source is conveniently measured
using a sound level meter that includes a filter corresponding to the dBA curve.
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A common method of describing sound pressure levels is by comparing commonly experienced sounds.
Typical sound sources and their corresponding environments are listed below in Figure 3.5-1. Sound
levels indicated are for single events. Such events are discrete, and two or more events cannot simply be
added together. Integrating varying noise levels and sources over a given period requires complex
calculations or modeling.
The sound measure employed by federal agencies is known as the day-night average sound level (DNL).
The DNL is defined as the A-weighted average sound level for a 24-hour day. It is a calculated noise
metric derived from measurements but includes a 10-dB penalty for late-night (i.e., 10:00 p.m. to 7:00
a.m.) sound levels. This penalty accounts for the increased sensitivity of humans to noise at night.
3.5.2.2

Sound Propagation

Understanding the impact of sound on a receptor requires a basic understanding of how sound propagates
from its source. Sound propagation follows the inverse square law: the intensity of a sound wave
decreases inversely with the square of the distance between the source and the receptor. Thus, doubling
the distance between the receptor and a sound source results in a reduction in the intensity of the sound of
one fourth of its initial value; tripling the distance results in one ninth of the original intensity, and so on.
Sound propagates through gases and liquids primarily as longitudinal waves, causing displacements of the
molecules comprising the gas or liquid in directions generally parallel to the direction of the sound wave.
While the concept of a longitudinal or transverse sound wave traveling from its source to a receptor is
relatively simple, sound propagation in fact is quite complex due to the simultaneous presence of
numerous sound waves of different frequencies and other phenomena such as reflections of sound waves
and subsequent constructive or destructive interferences between reflected and incident waves.
Interferences between two waves with different frequencies result in the production of “beats.”
Depending on whether the interferences between these waves are constructive (where their amplitudes are
additive) or destructive (where their amplitudes cancel each other), the sound perceived by the receptor is
alternately loud and soft, with the rate at which such amplitude changes occur generally reflecting the
difference between the frequencies of the two interacting waves. Perception of interfering sound waves is
complex, and in some frequency ranges the receptor perceives (“hears”) neither of the frequencies of the
interacting waves, but rather a third frequency known as a “subjective tone” or “difference tone.”
3.5.2.3

Noise-Related Environmental Stressors

Table 3.5-1 illustrates the various training events that occur within the NWTRC, the noise stressors
associated with each training event, and the general location where the events occur. As shown in the
table, potential noise stressors can emanate from aircraft engine noise, surface vessel engine noise, and
ordnance noise. Furthermore, as shown in the table, most training event types occur beyond 12 nautical
miles from shore and beyond the hearing of any human receptors.
3.5.3

Affected Environment

Various activities and processes, both natural and anthropogenic, above and below the water’s surface,
contribute to the sound profile of the ocean environment. This section focuses on sound above the water’s
surface and its potential impacts to human receptors. In the offshore operating area, these receptors
include boaters. The potential impacts stemming from military-generated sound sources on natural
resources above and below the water are addressed in the relevant sections of this chapter.
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Figure 3.5-1: Sound Levels of Typical Airborne Noise Sources and Environments
3.5.3.1

Pacific Northwest OPAREA

Ambient Sound

In general, ambient sound levels in the ocean environment tend to be greatest in relatively shallow
nearshore environments and appear to be directly related to wind speeds and indirectly related to sea-state
(breaking waves) (Willie and Geyer 1984). The seafloor also plays a role in either reflecting or absorbing
sound, with that role being more influential in shallow waters (Urick 1983). Ambient sound in the ocean
environment includes intermittent sources such as lightning strikes, underwater volcanoes, earthquakes,
and hydrothermal eruptions can also represent major contributions. The impacts of these intermittent
events can be substantial. For example, lightning striking the surface of the water can have sound power
levels of as much as 260 dB underwater at 39 inches (1 meter), and heavy rain can add as much as 35 dB
over a broad frequency range (Office of Marine Programs 2006).
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Table 3.5-1: Warfare Areas and Noise-Related Environmental Stressor in the NWTRC

Over land or 0-3 nm from
shore

3-12 nm from shore

More than 12 nm from shore

Location
Explosive or Gunfire Noise

Training Area(s)

Aircraft Engine Noise

Primary Warfare Area and Activity

Surface Vessel Engine
Noise

Stressors

9

9

9

Anti-Air Warfare (AAW)
Air Combat Maneuver (ACM)
Missile Exercise (Air-to-Air)
(MISSILEX [A-A])
Gunnery Exercise (Surface-to-Air)
(GUNEX [S-A])
Missile Exercise (Surface-to-Air)
(MISSILEX [S-A])
Surface Warfare (SUW)
Gunnery Exercise (Surface-to-Surface)
(GUNEX [S-S])
Bombing Exercise (Air-to-Surface)
(BOMBEX [A-S])
Ship Sinking Exercise (SINKEX)
Anti-Submarine Warfare (ASW)
Anti-Submarine Warfare Tracking
Exercise – Maritime Patrol Aircraft (ASW
TRACKEX-MPA)
Anti-Submarine Warfare Tracking
Exercise -Extended Echo Ranging (EER)
Anti-Submarine Warfare Tracking
Exercise-Surface Ship (ASW TRACKEXSurface)
Anti-Submarine Warfare Tracking
Exercise –Submarine (ASW TRACKEXSub)
Electronic Combat (EC)
Electronic Combat (EC) Exercises
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Okanogan, Olympic, &
Roosevelt MOAs, ATCAAs,
W-237

9

W-237

9

9

9

W-237, OPAREA

9

9

9

9

9

W-237, OPAREA

9

9

9

9

9

W-237, OPAREA

9

9

9

9

W-237, OPAREA
W-237, OPAREA

9

9

9

9

9

9

9

W-237, OPAREA

9

W-237, OPAREA

9

OPAREA

9

9

W-237, OPAREA

9

W-237, Darrington Area

9

9

9

9

9

9

9

9

9

9

9

9
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Table 3.5-1: Warfare Areas and Noise-Related Environmental Stressor in the NWTRC (cont’d)

More than 12 nm from shore

9

9

W-237, OPAREA

9

9

9

9

Admiralty Bay (R-6701), W237 & OPAREA

9

9

9

9

Over land or 0-3 nm from
shore
9

Explosive or Gunfire Noise

9

Aircraft Engine Noise

Okanogan, Olympic, &
Roosevelt MOAs, ATCAAs,
W-237

Training Area(s)

Surface Vessel Engine
Noise

Primary Warfare Area and Activity

Location

3-12 nm from shore

Stressors

9

9

9

9

Mine Warfare (MIW)
Mine Countermeasures (MCM)
Land Demolitions

Crescent Harbor, Indian
Island, Floral Point
DTR Bangor DTR & DTR
Seaplane Base

9

9

Naval Special Warfare (NSW)

Insertion/Extraction

Seaplane Base, Outlying
Landing Field (OLF)
Coupeville & Crescent
Harbor

9

Naval Special Warfare (NSW) Training

Indian Island

9

9

9

9

Strike Warfare (STW)
HARM Missile Exercise (HARMEX)
Support Operations
Intelligence, Surveillance, and
Reconnaissance (ISR)
Unmanned Aerial Vehicle (UAV) RDT&E
and Training
1

Numbers in the columns for all three alternatives represent aircraft sorties and ship events, depending on the type of training
activity.

Intermittent airborne noise sources also include those from manmade sources. In addition to the sounds
produced from commercial shipping engines, other manmade sources of airborne noise in the OPAREA
include military, general aviation, and commercial aircraft; nearshore construction activities; military
explosive use; recreational boating; mineral exploration and extraction; and scientific vessel engine noise.
Ambient noise in the land environment includes many of the same noise sources as the ocean
environment, as well as automobile traffic, trains, and construction.
Sound from Military Sources

Airborne noise attributable to military activities in the OPAREA emanates from multiple sources
including naval ship power plants, military aircraft, targets, bombs, missiles, and small arms fire. Sound
from military sources in the OPAREA is virtually all transitory, and can be widely dispersed or
concentrated in small areas for varying periods. Sound from military sources also varies in a west (far
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offshore) to east (near shore) direction across the OPAREA. Navy sound in the western part of the
OPAREA is dominated by fixed-wing aircraft noise, with occasional impulsive noise associated with ship
gunfire and with missile and bomb detonations. Navy training sounds nearshore are dominated by aircraft
overflight noise.
Military Aircraft

Flying aircraft contribute sound to the environment. Fixed-wing aircraft engaged in anti-submarine
warfare (ASW) and associated training activities are a common source of airborne sound in offshore
areas. As with most manmade sounds, most aircraft sounds involve low frequencies. Aircraft sound
entering the water at an angle of incidence of 13 degrees from the vertical or less will lose some of the
sound energy as sound is transmitted under the water’s surface. At greater angles of incidence, the water
surface acts as an effective reflector of the sound wave, allowing the sound energy to remain largely
unchanged in the above-water environment (Urick, 1972). Military activities involving aircraft generally
are dispersed over large expanses of the open ocean, but can be highly concentrated in time and location
near Naval Air Station Whidbey Island (NASWI) (arrivals and departures) and Outlying Landing Field
(OLF) Coupeville. Air combat maneuvers and electronic combat training are also conducted by tactical
jets in the northwest portions of the NWTRC OPAREA (W-237). Representative sound levels associated
with military aircraft are depicted in Table 3.5-2.
Table 3.5-2: Representative Aircraft and Ordnance Sound Sources in the NWTRC
Sound Level
(dBA)

Typical Noise
Environment

115 @ 1,000 ft

OPAREA at Aircraft Carrier

SH-60 Helicopter Hovering

90 @ 50 ft

OPAREA, Crescent Harbor, OLF
Coupeville, Seaplane Base

ASW Target Drop

90 @ 50 ft

OPAREA

HC Smoke Charge MK-58, 25

60 @ 50 ft

OPAREA

Noise Source
Jet Aircraft Takeoff

Torpedoes (at impact with water)

105 @ 50 ft

OPAREA

Mine Shapes (BDU-45,MK-62, 63, 65)

105 @ 50 ft

OPAREA

Chaff (packet rupture at high altitude) Aircraft ALE-37

90 @ 50 ft

OPAREA

Aircraft Defensive Flares

65 @ 50 ft

OPAREA

Practice Bombs, 25 lb inert, spotting charge

60 @ 50 ft

OPAREA

Inert Bombs, 500 lb (at impact)

105 @ 50 ft

OPAREA

Inert Bombs, 1,000 lb (at impact)

108 @ 50 ft

OPAREA

Live Bombs, 500 lb (at impact)

110 @ 50 ft

OPAREA

Live Bombs, 1,000 lb (at impact)

125 @ 50 ft

OPAREA

Naval Gun Ammunition 5”/54

110 @ 50 ft

OPAREA

Cannon Shells, 20mm (at source)

105 @ 50 ft

OPAREA

Cannon Shells, 25mm (at source)

110 @ 50 ft

OPAREA

7.62mm M60 Machine Gun

90 @ 50 ft

OPAREA

.50-caliber Machine Gun

98 @ 50 ft

OPAREA

84.9 @ 18,000 ft

Seaplane Base Detonation Training
Range (DTR), DTR Bangor

Land demolition charges up to .5 lbs

Notes: 50 feet and 1,000 feet are standard reference distances. ASW - Anti-Submarine Warfare; BDU - Bomb Dummy Unit; cal caliber; dBA - decibels, A-weighted; ft - feet; lb - pound; mm - millimeters;
Source: Investigative Science and Engineering (ISE), 1997; NASWI, 1993; Ewbank, 1977, 2005 Air Installation Compatibility Use
Zone (AICUZ) Study Update
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Sonic Boom Noise. Supersonic aircraft flights can occur from time to time in the NWTRC OPAREA.
Such flights are usually limited to altitudes above 30,000 ft (9,144 m) and/or locations more than 30
nautical miles (55.6 km) from shore. Several factors influence sonic booms: weight, size, shape of aircraft
or vehicle; altitude; flight paths; and atmospheric conditions. A larger and heavier aircraft must displace
more air and create more lift to sustain flight compared with small, light aircraft. Therefore, larger aircraft
create sonic booms that are stronger and louder than those of smaller, lighter aircraft. Consequently, the
larger and heavier the aircraft, the stronger the sonic boom shock waves will be (DoN 2007).
Of all the factors influencing sonic booms, increasing altitude is the most effective method of reducing
sonic boom intensity. The width of the boom “carpet” or area exposed to sonic boom beneath an aircraft
is about one mile (1.6 km) for each 1,000 ft (305 m) of altitude. For example, an aircraft flying supersonic
straight and level at 50,000 ft (15,240 km) can produce a sonic boom carpet about 50 miles (80 km) wide.
The sonic boom, however, will not be uniform. Maximum intensity is directly beneath the aircraft, and
decreases as the lateral distance from the flight path increases until shock waves refract away from the
ground and the sonic boom attenuates. The lateral spreading of the sonic boom depends only on altitude,
speed, and the atmosphere, and is independent of the vehicle’s shape, size, and weight. The ratio of the
aircraft length to maximum cross sectional area also influences the intensity of the sonic boom. The
longer and more slender the aircraft, the weaker the shock waves will be. The wider and more blunt the
vehicle, the stronger the shock wave can be (DoN 2007).
Sonic booms are generated as aircraft reach Mach 1.0 (speed of sound) and increase in intensity as the
Mach number increases. Aircraft currently training in the NWTRC cannot fly at supersonic speeds in
normal training configuration (with external jamming pods and fuel tanks).
Ordnance Use

Impulsive sound results from ordnance use in the OPAREA. Some representative ordnance sound levels
are depicted in Table 3.5-2.

Missile and Target Launch
Sound associated with missile and target launches occurs in the OPAREA infrequently, and then only
during scheduled events. Due to safety concerns over launch activities, a buffer zone of several square
miles is always instituted and enforced. Sound due to missile and target launches is typically at a
maximum at the point of initiation of the booster rocket, and rapidly fades as: (1) the missile or target
reaches optimal thrust conditions; and (2) the missile or target reaches a downrange distance where the
booster burns out and a sustainer engine continues. For example, data for the BQM-34 show that its
booster Jet Assisted Take-Off (JATO) bottles generate 113 dBA at the source at launch. Sound levels
decrease to 99 dBA at 2,400 ft (731.5 m) (DoN 1998). The BQM-34 may be used in the OPAREA
(though much less frequently than the smaller BQM-74).
In the OPAREA, the BQM-74 is likely to be the typical target drone. It can be launched from surface
vessels, as shown in Figure 3.5-2, as well as aircraft. The BQM-74s will be used during surface to air
MISSILEX training proposed to occur under Alternative 2. They are proposed to occur very infrequently
(four events per year). The events take place at high altitude (between 10,000 ft and 20,000 ft) and at least
12 nautical miles from shore.
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Figure 3.5-2: Target Drone Launch

Non-Explosive Impact Noise
Non-explosive impact sound in the OPAREA is generally from high-velocity “dummy” projectiles and
inert training bombs. Sounds of this type are produced by the kinetic energy transfer of the object with the
target surface, and are highly localized to the area of disturbance. Sound associated with the impact event
is typically of low frequency (less than 250 Hz) and of a short enough duration (i.e., impulse sound) that
it produces negligible amounts of acoustic energy. These events occur on remote ranges (OPAREA in
connection with A-S BOMBEX and SINKEX events) that are restricted from the public, so they often go
unobserved. SINKEXs occur infrequently (up to two times per year under any alternative), and they occur
at least 50 nautical miles from shore. The impacts may be scored by remote observers – participants in the
exercise who are at a safe distance from the source.

Explosives
Explosives detonated at the water surface and underwater introduce loud, impulsive, broadband sounds
into the marine environment. The potential impacts of explosive detonations on wildlife are considered in
Sections 3.6, 3.7, 3.8, 3.9 and 3.10. The airborne noise associated with underwater explosions is minimal.
A characteristic phenomenon of the difference in acoustic impedance between air and water is that the
air/water interface will act as a very good reflector, the so-called Lloyd mirror. Therefore, very little
energy will pass this reflector, meaning that sound generated in the water will not pass over to the air and
vice versa.
Three source parameters influence the effect of an explosive: the weight of the explosive warhead, the
type of explosive material, and the detonation depth. The net explosive weight (NEW) accounts for the
first two parameters. The NEW of an explosive is the weight of the explosive material in a given round,
referenced to the explosive power of TNT or C4. Table 3.5-3 sets forth the explosive weight of various
explosive ordnance items used in the NWTRC. The ordnance used is shown with the particular training
event using the ordnance. All events (with the exception of Explosive Ordnance Disposal [EOD]
underwater mine neutralization and land demolitions) occur in the OPAREA at least 3 nautical miles from
shore. As mentioned earlier, SINKEX events occur at least 50 nautical miles from shore. The SINKEX,
which occurred in July 2005, occurred 130 nautical miles from shore (DoN 2005b). Of all OPAREA
training events that use explosives, SINKEXs uses the most explosives, but they occur infrequently.
The detonation depth of an explosive is important due to a propagation effect known as surface-image
interference. For sources located near the sea surface, a distinct interference pattern arises from the
coherent sum of the two paths that differ only by a single reflection from the pressure-release surface. As
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the source depth and/or the source frequency decreases, these two paths increasingly, destructively
interfere with each other, reaching total cancellation at the surface (barring surface reflection scattering
loss). Since most explosive sources used in military activities in the OPAREA are munitions that detonate
essentially on impact, the effective source depths are quite shallow, and therefore the surface-image
interference effect can be pronounced. One exception is the IEER sonobuoy which detonates underwater
and thus produces no airborne noise (DoN 2001).
Table 3.5-3: Training Events Utilizing Explosives in the NWTRC
Training Event

Ordnance Involved (Net Explosive Weight per Item)

Air-to-Air MISSILEX

AIM 7 Sparrow (85 lb), AIM 9 Sidewinder (20.8 lb), AIM-120 AMRAAM (48 lb)

Surface-to-Air MISSILEX

NATO Sea Sparrow missile (90lb)

Air-to-Surface BOMBEX

MK-82 (500 lb), MK-83 (415.8 lb), and MK-84 (944.7 lb).

SINKEX

MK-82 (192.2 lb), MK-83 (415.8 lb), MK-84 (944.7 lb), HARM (48 lb), Hellfire AGM114 (14.82 lb), Maverick (80 lb), Harpoon (488 lb), SLAM ER (360 lb), standard
missile (223 lb), 5-inch naval gunfire (8.8 lb), 76mm gun rounds (1.3 lb), MK-48
ADCAP torpedo (650 lb)

ASW TRACKEX-MPA

IEER sonobuoys (two 4-lb charges per sonobuoy)

MCM-Mine Neutralization

Underwater Mine Neutralization Charges (0.5 lb, 2.5 lb)

Land Demolitions

Various charges ranging in size up to 5 lb

The sound of a Hellfire missile detonation (used in the SINKEX events) is described in the Overseas
Environmental Assessment of Testing the Hellfire Missile System’s Integration with the H-60 Helicopter
(NAVAIR 2005). The greatest sound intensity generated from the firing of a Hellfire missile is
approximately 149 dB re 1 PPa at 15 ft (4.6 m) in altitude (NAVAIR 2005). This is the altitude above the
water where the Hellfire missile is expected to detonate upon impact with the floating target.
3.5.3.2

Nearshore and Onshore Airborne Noise, and Sensitive Receptors

Ambient Sound

Ambient sounds in the nearshore or land portions of the complex are generated by natural sources, such as
wind and surf; however, the primary sources of noise include transportation activities and waterfront
operations.
Noise levels from flight activities exceeding ambient background sound levels typically occur beneath
main approach and departure corridors, beneath local air traffic patterns around an airfield, and in areas
immediately adjacent to parking ramps and aircraft staging areas. As aircraft in flight gain altitude, their
noise contribution drops to lower levels, often becoming indistinguishable from the background noise.
Noise potentially becomes an issue when its intensity exceeds the ambient or background sound
pressures. Ambient background noise in metropolitan, urbanized areas typically varies from 60 to 70 dB
and can be as high as 80 dB or greater; quiet suburban neighborhoods experience ambient noise levels of
approximately 45 to 50 dB (USEPA 1978). Noise levels at Naval Air Station Whidbey Island (NASWI)
and OLF Coupeville are described in the 2005 Air Installation Compatibility Use Zone (AICUZ) Report
update and are not considered a part of the training range complex. Thus they are not further analyzed
here (Figure 3.5-3 from DoN 2005a).
A portion of the sound attributable to training and testing events in those portions of the NWTRC closest
to shore (within 3 nautical miles), on shore, or over land results from helicopter flights associated with
mine countermeasures training, or insertion extraction. Helicopter noise associated with mine
countermeasures training at Crescent Harbor and insertion extraction training at Crescent Harbor,
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Seaplane Base, and OLF Coupeville takes place within the existing higher noise contours established by
the EA-6B and newer EA-18G. Helicopter noise in these areas would be either indistinguishable from the
background jet noise or masked by the louder jet noise. MCM training at Crescent Harbor, takes place at a
lesser extent offshore from Indian Island (6 percent) and at Floral Point (6 percent). Airborne noise
associated with MCM activities is limited because the detonations take place underwater.

Figure 3.5-3: Comparison between Existing 2003 DNL Contours and Projected 2013 Noise
Contours over Land Use
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Sound in the nearshore or over land portions of the range complex can also result from higher-altitude,
fixed-wing aircraft noise associated with electronic combat and air combat maneuvers throughout the
inland MOAs (Olympic, Okanagan, and Roosevelt). For example, although the airspace floor is as low as
300 ft above the ground, ACM and HARMEX training typically occurs at altitudes over 10,000 ft (3,048
m) above ground level. As mentioned above, high-altitude flight noise is often indistinguishable from the
background noise.
An environmental assessment was prepared for the establishment of the Okanagan MOA (USAF 1976).
As stated in the environmental assessment, noise impacts were expected to be minimal in that the areas lie
over sparsely populated mountainous forest terrain. The frequency of use is spread over a large enough
area that recurring passage over the same place is only by chance. Recreation centers were not likely to be
affected. Average noise levels could not be computed, since aircraft fly random flight paths within the
areas. All aircraft operate at subsonic speed. Other MOAs overlie similarly sparsely populated areas, and
aircraft passage over the same place is only by chance. The conclusions of this 1976 environmental
assessment are relevant to our discussion of aircraft noise; further analysis of the potential effects of
aircraft overflights on terrestrial species is provided in Section 3.11.
Occasional noise currently results from UAV flights from Admiralty Bay (currently an average of one
flight per month) and from NSW and EOD small boat trips around Crescent Harbor or to Indian Island,
though these sounds are likely to blend with ambient noise levels (aircraft noise around Ault Field and
commercial and recreational fishing vessel noise).
Navy training sounds in the nearshore or on land portions of the complex can stem from the occasional
land demolition at the DTR Seaplane Base or DTR Bangor. Land demolition training occurs primarily at
Seaplane Base (94 percent), and has been occurring at Seaplane Base for approximately 15 years. An
environmental assessment was produced for the DTR Seaplane in 1993 (NASWI 1993). Noise monitoring
was conducted at this time. Table 3.5-4 outlines the noise study results.
Table 3.5-4: Sound Levels Near DTR Seaplane Base
Distance from ½ Pound Detonation

Decibel Level

2,200 ft

118.2 dB

2,700 ft

115 dB

3,200 ft

112.3 dB

5,800 ft

102.9 dB

6,000 ft

102.3 dB

7,000 ft

99.9 dB

16,000 ft

86.2 dB

18,000 ft

84.9 dB

Source: NASWI 1993

Noise complaint guidelines have been developed by Naval Surface Warfare Center (NSWC) Dahlgren,
Virginia. These levels resulted from the best compromise between cost, efficiency of range operations,
and good community relations (NASWI 1993). Table 3.5-5 sets forth these guidelines.
All noise receptor points in the 1993 noise modeling were within the range boundary. It was therefore
unlikely that off-range noise receptors would experience noise levels in excess of 115 dB, and therefore
the risk of noise complaints was considered minimal.
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Table 3.5-5: Impulse Noise Guidelines
Predicted Noise Level (dBP)

Risk of Complaints

<115
115-130
130-140

>140

Action

Low risk of noise complaints.

Proceed with required
explosive activities.

Moderate risk of noise complaints.

Postpone non-critical
explosive activities.

High risk of noise complaints; possibility for
damage.

Proceed only with critically
important explosive
activities.

Threshold for permanent physiological
damage to unprotected human ears. High
risk of physiological and structural damage
claims.

Postpone all explosive
activities.

Source: NASWI 1993

Sensitive receptors are those noise-sensitive areas, including developed and undeveloped areas for land
uses such as residences, businesses, schools, churches, libraries, hospitals, and parks. Military personnel
are not considered to be sensitive receptors of airborne noise for purposes of environmental impact
analysis. While persons on recreational or fishing vessels in the Puget Sound, Straight of Juan de Fuca,
Crescent Harbor, Admiralty Bay, and Hood Canal might be exposed to sound generated by military
activities, the likelihood of such exposure is quite low, due to extensive standard operating procedures
(SOPs) employed by the Navy to ensure civilian persons do not interfere and are not inadvertently
affected by military activities. The nearest shore-based sensitive receptors would be located in residences
and community facilities outside of the Seaplane Base and near Crescent Harbor.
The Navy tries to reduce the impacts of noise on civilian populations. If the NASWI Community
Planning Liaison receives noise complaints, then he or she will initiate the noise complaint response
procedure. This office contacts the complainant to follow up on the status of the complaint, if requested.
If flight procedures were violated, appropriate commanders are notified for review and determination of
appropriate action. The Community Planning Liaison also works with the local planning boards (Oak
Harbor and Island County) to ensure cooperation between base operations and local land use decisions.
A noise study was conducted in 2000 at NASWI measuring the noise levels associated with the
detonation of various charge sizes up to 5 pounds. This site is used infrequently (6 percent) in comparison
to Seaplane Base (94 percent). The results are shown in Table 3.5-6.
Table 3.5-6: Unweighted Peak Noise Measurements (dBP) 2,000 feet from DTR NASWI
Net Explosive Weight (NEW) of Explosives (lbs)
0.25 lb

0.50 lb

0.75 lb

1.0 lb

5.0 lb

109 - 114

115.5 – 119.5

116.5

115 – 117.5

120 - 125

Source: ROC, Melaas, March 13, 2000

No noise complaints have been filed in relation to the land demolitions conducted at NASWI.
3.5.3.3

Current Requirements and Practices

Navy activities in the OPAREAs comply with numerous established acoustic control procedures to ensure
that neither participants nor non-participants engage in activities that would endanger life or property.
SOPs for minimizing airborne noise impacts in the NWTRC fall into two categories; aircraft SOPs and
EOD SOPs. For example, to mitigate the noise impacts from land demolitions, the Navy agreed in 1993
to limit detonations to daytime working hours and to favorable weather conditions (NASWI 1993).
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Environmental Consequences

3.5.4.1

Approach to Analysis

The anticipated airborne-noise related environmental consequences for each alternative are discussed in
this subsection. An introduction to the regulatory framework, assessment methodology, and stressor
identification leads into that discussion.
Study Area

The Study Area is the airborne noise environment of the NWTRC.
Data Sources

A systematic review of relevant literature and data has been conducted to complete this analysis. Of the
available scientific literature (both published and unpublished), the following types of documents were
utilized in the assessment: Department of Defense operations reports, journals, books, periodicals,
bulletins, and other technical reports published by government agencies, private businesses, or consulting
firms.
Methods

The method used in this EIS/OEIS to assess the airborne noise environment impacts associated with
existing and proposed Navy training and testing within the NWTRC includes the following steps:

x

Analyze existing federal noise management regulations applicable to the proposed action;

x

Consider existing Navy policies affecting noise production levels (e.g., range SOPs);

x

Analyze the natural ambient or background noise levels in the range complex;

x

Analyze the various types of noise sources associated with training and testing within the NWTRC
(e.g., continuous versus impulsive noises);

x

Review existing noise studies performed in connection with homebasing decisions, individual
exercises, or tests; and

x

Determine the overall noise environment impacts associated with existing Navy training and testing
within the range complex given the regulatory/procedural framework.

The analysis presented in this section is limited to impacts of airborne sound on humans. Impacts of
military-generated sound on natural resources are addressed in Sections 3.7, 3.8, 3.9, and 3.10.
Aircraft Standard Operating Procedures

Each aircrew will be familiar with the noise profiles of their aircraft and shall be committed to
minimizing noise impacts without compromising operational and safety requirements (NASWI 2006).
Flights of naval aircraft shall be conducted so that a minimum of annoyance is experienced by persons on
the ground. It is not enough for the pilot to be satisfied that no person is actually endangered. Definite and
particular effort shall be taken to fly in such a manner that individuals do not believe they or their
property are endangered. Noise sensitive areas, to include resorts, beaches, national parks, national
monuments, and national recreational areas shall be avoided when at altitudes of less than 3,000 ft (914.4
m) above ground level, except when in compliance with an approved traffic or approach pattern,
established air route, or special use airspace. Noise sensitive areas shall be avoided in the development of
low-level training routes and additional special use airspace unless the 3,000-foot criteria can be observed
(DoN 2004).
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Explosive Ordnance Disposal Standard Operating Procedures

The following EOD SOPs are in place to reduce noise impacts to human receptors:

x

At the DTR Seaplane Base, the maximum net explosive weight per shot is 0.5 (1/2) lbs. (nonfragmenting). Multiple explosive charges attached to a main line/branch line are still considered the
same shot.

x

To greatly reduce the potential for noise complaints and to eliminate the potential for damage,
detonations at the DTR Seaplane Base should only be conducted during specific meteorological
conditions that take into account the temperature gradient, wind direction and speed, and the amount
of explosive to be detonated.

x

Restrict EOD detonations to daytime working hours, only.

In addition to these procedures, there are numerous safety-related procedures for all EOD ranges that also
reduce noise impacts.
3.5.4.2

No Action Alternative

Under the No Action Alternative, noise levels at all locations through the range complex would remain at
current levels. Navy training and testing in the OPAREA, especially live firing of weapons and aircraft
activities, are sources of intrusive noise in the immediate vicinity, but the only receptors of that noise are
typically military personnel. Military personnel who might be exposed to noise from these activities are
required to take precautions, such as the wearing of protective equipment to reduce or eliminate potential
harmful effects of such exposure (military personnel are not considered sensitive receptors for purposes of
impacts analysis). Precautions are taken to prevent such exposure of non-military personnel in ocean
areas (such as fishermen in the OPAREA). Over half of all Navy training event types occurring in the
NWTRC occur at least 12 nautical miles from shore and are likely to be beyond the hearing of human
receptors.
High-altitude overflights associated with electronic combat, air combat maneuvers, and HARMEX events
are likely to blend in with ambient noise levels. These flights in over land MOAs also occur over sparsely
populated areas, and repeated noise exposure is not likely due to random flight paths. Helicopter flights
under the No Action Alternative would continue to occur within already elevated noise zones around
Crescent Harbor and OLF Coupeville and thus pose indistinguishable noise. Unmanned Aerial Systems
(UASs) conduct flight activities in the Admiralty Bay area. These aircraft are typically smaller and, by
design, much quieter than civilian or other military aircraft. Due to their inherent quiet nature and
randomness of flight paths, these UAS activities are not likely to create noticeable noise impacts. Land
demolitions at Seaplane Base and NBK-Bangor have been occurring for approximately 15 years, with
SOPs in place to mitigate impacts to sensitive receptors beyond the range boundary. Noise complaints
will continue to be fielded for response by the community planning liaison.
Because sound-generating events are intermittent, occur in remote areas or off-limits areas, and do not
expose a substantial number of human receptors to high noise levels, no sensitive receptors are likely to
be exposed to sound from military activities under the No Action Alternative.
3.5.4.3

Alternative 1

Under Alternative 1, the number of most Navy training and testing activities would increase, as discussed
in Chapter 2. Activities that include or could include aircraft make up a large portion of Alternative 1
activities. Although a small proportion of flights would be at altitudes as low as 300 ft, the preponderance
of air activities takes place at high altitudes over land or far out to sea over the Pacific Ocean, out of range
of human receptors. Approximately 109 annual aircraft activities in Alternative 1 involve helicopters at
low-altitude flight, typically between NASWI, Crescent Harbor/Seaplane Base, and OLF Coupeville.
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Alternative 1 also includes approximately 112 UAS aircraft activities, usually in the vicinity of Admiralty
Bay.
As explained in detail in the environmental assessment for the replacement of the EA-6B with the
EA-18G at NASWI (DoN 2005a), this platform substitution would have a positive impact on the noise
environment over the foreseeable future. Slight decreases in noise levels throughout the NWTRC airspace
can be expected given the projected decreases in noise levels around NASWI and OLF Coupeville. Figure
3.5-3 provides an example of this reduction in noise at NASWI and OLF Coupeville (DoN 2005a).
Under Alternative 1, the majority of activities involving or potentially involving explosives would
increase, as discussed in Chapter 2. The exception to this is underwater EOD activities, which would be
limited to four detonations per year with a maximum charge size of 2.5 pounds.
As noted previously, precautions are taken to eliminate exposure of non-military personnel to unwanted
sound from military activities. As with the No-Action Alternative, sound-generating events under
Alternative 1 are intermittent and occur in remote areas or off-limits areas. Because over half of the Navy
training event types occur at least 12 nautical miles from shore, increases in training events in the
NWTRC OPAREA under Alternative 1 are likely to be beyond the hearing of human receptors.
Likewise, in general, increases in explosive ordnance usage in the OPAREA during the events under
Alternative 1 are not likely to be within the hearing range of human receptors, due to their distance from
shore. One exception to this general statement is the increased land demolitions proposed under
Alternative 1, and potential surface EOD activities. Under Alternative 1, there would be eight additional
land demolitions at Seaplane Base each year, and up to four surface EOD detonations spread between
Crescent Harbor, Floral Point, and Indian Island. Although the explosive noise associated with these land
detonations would be within the hearing range of human receptors on and near the base, the noise impacts
related to the detonations would be considered minor because they would occur sporadically throughout
the year (less than once per month). In addition, noise from aircraft activities emanating from NASWI is
the dominant noise in these vicinities and, at sound levels over 100 dB for a single event (Wyle
Laboratories, Inc. 2004), would tend to mask the land demolition-related noise.
Adverse noise impacts occur under two conditions: 1) peak noise levels substantially greater than 127
dBP that could cause structural damage to nearby residences (e.g., broken windows); and 2) peak noise
levels loud enough to cause annoyance to nearby residents and substantial enough to result in frequent
noise complaints. As mentioned in the previous subsection, past noise studies have indicated that peak
noise levels are below the threshold for structural damage, and no noise complaints have been received
related to land demolitions. Under Alternative 1, the increase of 8 additional land demolitions per year is
not expected to change this compatible scenario.
Under Alternative 1, there would be no change in the number of Surface-to-Air MISSILEX occurrences,
and therefore there would be no additional noise during that event type. Under Alternative 1, there would
be one additional SINKEX. SINKEXs produce the most explosive-related noise of all training events.
However, SINKEXs take place at least 50 nautical miles from shore, and the required safety zone around
a SINKEX would eliminate the presence of human receptors (such as boaters) within hearing distance of
the exercise. Therefore, no sensitive receptors would be impacted during a SINKEX. Under Alternative 1,
although most training events would experience a slight increase in occurrence over baseline levels, they
are still within the range of historical operational levels and increases in associated noise would likely not
be perceptible.
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Because sound-generating events are intermittent, occur in remote areas or off-limits areas, and do not
expose a substantial number of human receptors to high noise levels, no sensitive receptors are likely to
be exposed to sound from military activities under the No Action Alternative.
3.5.4.4

Alternative 2

Under Alternative 2, the majority of Navy training and testing activities would increase, as discussed in
Chapter 2. Activities that include or could include aircraft make up a large portion of Alternative 2
activities. Although a small proportion of flights would be at altitudes as low as 300 ft, the preponderance
of these air activities take place at high altitudes over land or far out to sea over the Pacific Ocean, out of
range of human receptors. Approximately 109 annual aircraft activities in Alternative 2 involve
helicopters at low-altitude flight, typically between NASWI, Crescent Harbor/Seaplane Base, and OLF
Coupeville. Alternative 2 also includes approximately 112 UAS aircraft activities, usually in the vicinity
of Admiralty Bay.
Under Alternative 2, activities involving or potentially involving explosives would change, as discussed
in Chapter 2. The types of effects on humans from sound generated by military activities under
Alternative 2 would be similar to those under Alternative 1. As with the No-Action Alternative and
Alternative 1, sound generating events under Alternative 2 are intermittent and occur in remote areas or
off-limits areas. Under Alternative 2, over half of all Navy training event types would experience no
further increase in occurrence over Alternative 1. The events under Alternative 2 that would experience
the greatest increase in number over baseline amounts are electronic combat, MISSILEX (Air-to-Air and
Surface-to-Air), GUNEX (Surface-to-Air and Surface-to-Surface), and ASW TRACKEX MPA.
All increases in these events occur in the OPAREA at a distance of over 12 nautical miles from shore.
The increases in event occurrences, therefore, are not likely to be perceived by human receptors ashore.
Precautions are taken pursuant to SOPs to prevent such exposure of non-military personnel in ocean areas
(such as fishermen in the OPAREA). Non-military personnel in the OPAREA therefore would not likely
be exposed to aircraft engine noise or explosive-related noise from these events.
Navy training near shore or over land within the NWTRC under Alternative 2 is not expected to increase
over the levels proposed under Alternative 1.
Because sound-generating events are intermittent, occur in remote areas or off-limits areas, and do not
expose a substantial number of human receptors to high noise levels, no sensitive receptors are likely to
be exposed to sound from military activities under the No Action Alternative.
3.5.5

Mitigation Measures

Navy activities in the NWTRC OPAREAs comply with numerous established acoustic control procedures
to ensure that neither participants nor non-participants engage in activities that would endanger life or
property. SOPs for minimizing airborne noise impacts in the NWTRC fall into two categories; aircraft
SOPs and EOD SOPs.
Aircraft SOPs are largely oriented toward safety, which also provide significant noise abatement benefits.
For example many SOPs involve flight routing and minimum altitudes. Each of these procedures
increases the range of the noise source from human receptors, thus reducing noise impacts. As stated in
DoN (2006), all training and operational flights are to be conducted to have a minimum impact on
surrounding communities. Each aircrew shall be familiar with the noise profiles of their aircraft and shall
be committed to minimizing noise impacts without compromising operational and safety requirements
(DoN 2006).
EOD measures include the following for reducing noise impacts during land detonation training:
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x

Detonation training will be conducted only during normal working hours (8:00 AM to 5:00 PM).

x

Detonation training will be conducted only during days when the weather is favorable. Studies
have shown that variation of temperature and wind velocity with altitude can cause a noise event
to be inaudible at one time (favorable) and audible at another time (unfavorable). Favorable and
unfavorable conditions are described in Table 5-2.
Table 3.5-7. Favorable and Unfavorable Detonation Conditions
Favorable Conditions
x Clear skies with billowy cloud
formations, especially during
warm periods of the day
x A rising barometer immediately
following a storm

Unfavorable Conditions
x Days of steady winds of 5-10
mph with gusts of greater
velocities (above 20 mph) in any
direction
x Clear days on which layering of
smoke or fog are observed
x Cold, hazy or foggy mornings
x Days following a day when large
extremes of temperature (greater
than 20 degrees C) between day
and night are noted
x Generally high barometer
readings with low temperatures

Military personnel who might be exposed to sound in the air from military activities, such as military
aircraft, land detonations or at sea detonations heard on the surface of the ocean, are required to take
precautions, such as the wearing of protective equipment, to reduce or eliminate potential harmful effects
of such exposure. With regard to potential exposure of non-military personnel in the ocean, Puget Sound
areas, and inland OPAREAs, precautions are taken pursuant to SOPs to prevent such exposure. These
include advance notice of scheduled training activities to the public and the commercial fishing
community via the worldwide web, Notices to Mariners (NOTMARs), and Notices to Airmen
(NOTAMs). In addition, range safety SOPs ensure that civilians are excluded from, and if necessary
removed from areas of military activities, or that military activities do not occur when civilians are
present. These procedures have proven to be effective at minimizing potential military / civilian
interactions in the course of training or other military activities.
3.5.6

Summary of Effects

Airborne noise levels generated by the proposed action under the No-Action Alternative and Alternatives
1 and 2 would be less than significant for the following reasons:

x

Noise from training activities in the PACNW OPAREA would be dispersed and intermittent, which
would not contribute substantially to long-term noise levels, and few or no sensitive receptors (nonparticipants) would be exposed to these noise events.

x

Noise from aircraft training activities over land in MOAs would typically take place at high altitude
and over relatively lower populated areas. Few sensitive receptors (non-participants) would be
exposed to these noise events.

x

Noise associated with EOD on or near shore would take place in areas currently used for EOD
training. Underwater explosives are not likely to impact the airborne noise environment.

x

Noise would be generated in training areas that have been in similar use for more than 50 years, so no
new public areas would be exposed to noise from training and testing activities.
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The incremental increases in the number of range events would not substantially increase long-term
average noise levels; hourly average equivalent noise levels are, and would remain, relatively low.

Table 3.5-7 summarizes the airborne noise effects for the No Action, Alternative 1, and Alternative 2.
Table 3.5-8: Summary of Effects – Airborne Noise
Summary of Airborne Noise Effects
Alternative and
Stressor

NEPA
(On Land and Territorial Waters Out to
12 nm)

Executive Order 12114
(Non-Territorial Waters, >12 nm)

No Action
Surface ship noise

Minor localized engine noise. Few to no
sensitive receptors present.

Minor at-sea noise. Few to no sensitive
receptors present.

Aircraft noise

Short-term noise impacts during transits
to and from range areas.

Short-term noise impacts, including sonic
booms. Few to no sensitive receptors
present.

Weapon and target
noise

Very short-term noise impacts. Few to no
sensitive receptors present.

Very short-term noise impacts. Few to no
sensitive receptors present.

EOD

Short-term minor noise impacts from on
or near shore EOD activities which would
occur infrequently. Underwater EOD
would have no airborne noise effects.

There are no EOD activities in non-territorial
waters.

Surface ship noise

Minor localized engine noise. Few to no
sensitive receptors present.

Minor at-sea noise. Few to no sensitive
receptors present.

Aircraft noise

Short-term noise impacts during transits
to and from range areas.

Short-term noise impacts, including sonic
booms. Few to no sensitive receptors
present.

Weapon and target
noise

Very short-term noise impacts. Few to no
sensitive receptors present.

Very short-term noise impacts. Few to no
sensitive receptors present.

EOD

Short-term minor noise impacts from on
or near shore EOD activities which would
occur infrequently. Underwater EOD
would have no airborne noise effects.

There are no EOD activities in non-territorial
waters.

Alternative 1

Alternative 2 (Preferred Alternative)
Surface ship noise

Minor localized engine noise. Few to no
sensitive receptors present.

Minor at-sea noise. Few to no sensitive
receptors present.

Aircraft noise

Short-term noise impacts during transits
to and from range areas.

Short-term noise impacts, including sonic
booms. Few to no sensitive receptors
present.

Weapon and target
noise

Very short-term noise impacts. Few to no
sensitive receptors present.

Very short-term noise impacts. Few to no
sensitive receptors present.

EOD

Short-term minor noise impacts from on
or near shore EOD activities which would
occur infrequently. Underwater EOD
would have no airborne noise effects.

There are no EOD activities in non-territorial
waters.
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