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1. Background Information on Noise
Noise, by its definition, is unwanted sound. People perceive and are affected by noise in a variety of
ways. This section presents background information on the characteristics of sound, provides insight into
the human perception of noise and provides a means to relate the sound made by aircraft to the noise in
the surrounding communities. The metrics (how noise is measured or described) and methodologies used
to describe noise from aircraft are also presented in this chapter. These metrics enable the
characterization of existing and future noise.

1.1. Characteristics of Sound
1.1.1. Level and Frequency
Sound is described in terms of sound pressure (amplitude) and frequency (similar to pitch).
Sound pressure is a direct measure of the magnitude of a sound without consideration for other factors
that may influence its perception. The range of sound pressures that occur in the environment is so large
that it is convenient to express them on a logarithmic scale. The standard unit of measurement for sound
pressure is the Decibel (dB). Zero dB describes the reference point of 20 micro Pascals or about
0.000000003 pounds per square inch of energy. Thus, 65 dB is that amount to the 65th power. The use
of a logarithmic scale accommodates the difficulty in expressing such large numbers.
On the logarithmic scale, a sound level of 70 dB has 10 times the energy as a level of 60 dB, while a
sound level of 80 dB has 100 times as much acoustic energy as 60 dB. This differs from the human
perception to noise, which typically judges a sound 10 dB higher than another to be twice as loud, 20 dB
higher to be four times as loud, and so forth.
The frequency of a sound is expressed as Hertz (Hz) or cycles per second. The normal audible frequency
range for young adults is 20 Hz to 20,000 Hz. The prominent frequency range for community noise,
including aircraft and motor vehicles, is between 50 Hz and 5,000 Hz. The human ear is not equally
sensitive to all frequencies, with some frequencies judged to be louder for a given signal than others. As a
result, research studies have analyzed how individuals make relative judgments as to the "loudness" or
"annoyance" of a sound. The most prominent of these scales includes Loudness Level, FrequencyWeighted Contours (such as the A-weighted scale), and Perceived Noise Level. Noise metrics used in
aircraft noise assessments are based upon these frequency weighting scales that most closely reflect that
experienced by a human (A-weighted scale).
Loudness Level. This scale has been devised to approximate the human assessment of the "loudness"
of a sound. Loudness is the subjective judgment of an individual as to how loud or quiet a particular
sound is perceived.
Frequency-Weighted Contours (dBA, and dBC). To simplify the measurement and computation of
sound loudness levels, frequency-weighted metrics are used. These frequency-weighted contours
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demonstrate different aspects of noise and are presented in Figure 1. The figure shows how the A- and
C-weighting in a sound meter are applied to sounds of various frequencies. The most common frequency
weighting is the A-weighted noise curve. The A-weighted decibel scale (dBA) focuses on frequencies
approximating the sensitivity of the human ear. In the dBA, everyday sounds normally range from 30 dBA
(very quiet) to 100 dBA (very loud). C-weighted noise focuses on peak measurements and accounts for
ground-based noise (usually associated with maintenance run-ups at airports). Most community noise
analyses are based upon the dBA scale.
Figure 1. Frequency Weighted Contours (dBA, dBC)

Source: BridgeNet International.
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Examples of various sound environments, expressed in dBA, are presented in Table 1. The table
identifies different A-weighted decibel sounds that can be heard in different environments. While it shows
a threshold of 40 dBA for noise events, in a park-like setting quieter noise events have been recorded
below 40 dBA. Noise measured in park-like settings can show events measured below 10 dBA.
Table 1. Example of Various Sound Environments

Source: Reproduced from Melville C. Branch and R. Dale Beland, “Outdoor Noise In The Metropolitan Environment.”
Published by the City of Los Angeles, 1970.
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Propagation of Noise. Outdoor sound levels decrease as a result of several factors, including increasing
the distance from the sound source, atmospheric absorption (characteristics in the atmosphere that
actually absorb sound), and ground attenuation (characteristics on the ground that absorb sound). Sound
typically travels in spherical waves, similar to waves created from dropping a stone into water. As the
sound wave travels away from the source, the sound energy is spread over a greater area, dispersing the
sound power of the wave.
Temperature and humidity of the atmosphere also influence the sound levels at a particular location.
These influences increase with distance and become particularly important at distances greater than
1,000 feet. The degree of absorption depends on the frequency of the sound, as well as humidity and air
temperature. For example, when the air is cold and humid, and, therefore, denser, atmospheric
absorption is lowest. Higher frequencies are more readily absorbed than the lower frequencies. Over
large distances, lower frequency sounds become dominant as the higher frequencies are attenuated.
Duration of Sound. Duration of a noise event is important in a community setting. The longer the noise
event, the more likely that the sound will be perceived as annoying. The effective duration of a sound
starts when a sound rises above the background sound level and ends when it drops back below the
background level. Studies have confirmed a relationship between duration and annoyance and
established the amount a sound must be reduced to be judged equally annoying over an increased
duration time.
This relationship between duration and noise level forms the basis of how the equivalent energy principal
of sound exposure is measured. Reducing the acoustic energy of a sound by one-half results in a 3-dB
reduction. Conversely, doubling the duration of the sound event increases the total energy of the event by
3 dB. This equivalent energy principle is based upon the premise that the potential for a noise to impact a
person is dependent on the total acoustical energy content of the noise. Noise descriptors are all based
upon this equivalent energy principle.
Hill Effect. Terrain or hills can have multiple effects on noise levels depending on where a person is
located related to the hill. If a hill is between an aircraft and a person on the ground, the hill will act like a
barrier and reduce or block the noise energy from getting to the person. This has the same effects as
putting a wall between a resident and a freeway. The wall blocks and absorbs most of the noise energy. If
a person is between an aircraft and a hill, it is possible the noise energy from the aircraft could reflect off
the hill and increase the level of noise heard by the person. This would depend on the angle of the noise
energy wave to the hill and type of surface on the hill. If the hill is all vegetation, the aircraft noise energy
may be absorbed and would not increase the noise level. If the hill is mixed with soft and hard surfaces
(e.g., vegetation and rock), some of the noise energy can be absorbed and reflected. Another effect of
terrain is how high a person is. Sound levels reduce as the noise energy wave traveling distance
increases. A person who is 1,000 feet closer to an aircraft compared to another person at sea level would
hear a higher noise level.
Ground Effect. This term describes the effects of vegetation on noise. As sound travels away from the
source, some of it is absorbed by grass, plants, and trees. The amount of such ground attenuation (rate
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that noise level reduces at distances farther from the noise source) depends on the structure and density
of trees and foliage, as well as the height of both the source and receiver and the frequency of the sound
being absorbed. If the source and the receiver of the sound are both located below the average height of
the intervening foliage, the ground covering will be most effective in reducing the noise level. If either
rises above the height of the ground covering, the excess attenuation will become less effective.
Reflected sound, however, will still be reduced.

1.2. Potential Effects of Noise
Noise is known to have adverse effects on people and lives. From these effects, criteria have been
established to help protect the public health and safety and prevent disruption of certain human activities.
These criteria are based on effects of noise on people, such as hearing loss (not a factor with typical
community noise), communication interference, sleep interference, physiological responses, and
annoyance. Each of these potential noise impacts is briefly discussed in the following points:
Hearing loss is generally not a concern in community/aircraft noise situations, even when close to a
major airport. The Occupational Safety and Health Administration (OSHA) identifies a noise exposure limit
of 90 dBA for 8 hours per day to protect from hearing loss (higher limits are allowed for shorter duration
exposures). Noise levels in neighborhoods near airports, even in very noisy neighborhoods, do not
exceed the OSHA standards and are not sufficiently loud to cause hearing loss.
Communication interference is one of the primary concerns with aircraft noise. Communication
interference includes interference with hearing, speech, or other forms of communication such as
watching television and talking on the telephone. Normal conversational speech produces sound levels in
the range of 60 to 65 dBA, and any noise in this range or louder may interfere with the ability of another
individual to hear or understand what is spoken. There are specific methods for describing speech
interference as a function of the distance between speaker, listener, and voice level. Figure 2 shows the
relationship between the quality of speech communication and various noise levels.
Sleep interference, particularly during nighttime hours, is one of the major causes of annoyance due to
noise. The issue of sleep interference from aircraft noise has played an important role in the development
of aircraft noise-related regulations and guidance. Therefore, the description here gives its background
and role in developing noise-related regulation and guidance. Typical causes of reported awakening are
illustrated in Figure 3 with aircraft causing approximately 5 percent of reported awakenings. As shown in
Figure 3, aircraft noise is a minor contributor among a host of other factors that lead to awakening
response.
In a 1992 document entitled Federal Interagency Review of Selected Airport Noise Analysis Issues, the
Federal Interagency Committee on Noise (FICON) recommended an interim dose-response curve for
sleep disturbance based on laboratory studies of sleep disturbance. This review was updated in June
1997, when the Federal Interagency Committee on Aviation Noise (FICAN) replaced the FICON
recommendation with an updated curve based on the more recent in-home sleep disturbance studies.
The FICAN recommended a curve based on the upper limit of the data presented and, therefore,
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considers the curve to represent the "maximum percent of the exposed population expected to be
behaviorally awakened," or the "maximum awakened."
Figure 2. Quality of Speech Communication in Relation to the Distance Between the Talker and the
Listener

Source: Noise Effects Handbook, EPA.
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Figure 3. Causes of Reported Awakenings

Source: Report Of A Field Study Of Aircraft Noise And Sleep Disturbance, 1992. London Department of Safety.
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Physiological responses reflect measurable changes in pulse rate, blood pressure, etc. Generally,
physiological responses reflect a reaction to a loud short-term noise, such as a rifle shot or a very loud jet
over flight. While such effects can be induced and observed, the extent to which these physiological
responses cause harm is not known.
Annoyance is the most difficult of all noise responses to describe. Annoyance is an individual
characteristic and can vary widely from person to person. What one person considers tolerable may be
unbearable to another of equal hearing capability. The level of annoyance also depends on the
characteristics of the noise (i.e., loudness, frequency, time, and duration), and how much activity
interference (e.g., speech interference and sleep interference) results from the noise. However, the level
of annoyance is also a function of the attitude of the receiver. Attitudes are affected by the relationship
between the listener and the noise source (if it is your dog barking or the neighbor's dog). Whether one
believes that someone is trying to abate the noise will also affect their level of annoyance.

1.3. Sound Rating Scales
The description, analysis, and reporting of community sound levels are made difficult by the complexity of
human response to sound and the myriad of sound-rating scales and metrics that have been developed
for describing acoustic effects. Various rating scales have been devised to approximate the human
subjective assessment of "loudness" or "noisiness" of a sound.
Noise metrics can be categorized as cumulative metrics and single event metrics. Single event metrics
describe the noise from individual events, such as an aircraft flyover. Cumulative metrics describe the
noise in terms of the total noise exposure throughout the day. Cumulative noise metrics have been
developed to assess community response to noise. They are useful because the scales attempt to
include the loudness and duration of the noise, the total number of noise events, and the time of day
these events occur into one rating scale.
1.3.1. Single Event Metrics
A-Weighted Metrics Decibel (dba). To simplify the measurement and computation of sound loudness
levels, frequency weighted metrics have obtained wide acceptance. The dBA scale has become the most
prominent of these scales and is widely used in community noise analysis. These metrics are designed to
replicate how the human ear hears noise, have shown good correlation with community response, and
may be easily measured.
Maximum Noise Level (Lmax). The highest noise level reached during a noise event is called the
"Maximum Noise Level," or Lmax. For example, as an aircraft approaches, the sound of the aircraft
begins to rise above ambient noise levels. The closer the aircraft gets, the louder it is until the aircraft is at
its closest point directly overhead. As the aircraft passes, the noise level decreases until the sound level
settles to ambient levels.
Sound Exposure Level (SEL). The duration of a noise event, or an aircraft flyover, is an important factor
in assessing annoyance and is measured most typically as SEL. The effective duration of a sound starts
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when a sound rises above the background sound level and ends when it drops back below the
background level. An SEL is calculated by summing the dB level at each second during a noise event and
compressing that noise into one second. It is the level the noise would be if it all occurred in one second.
The SEL value is the integration of all the acoustic energy contained within the event. This metric
accounts for the maximum noise level of the event and the duration of the event. For aircraft flyovers, the
SEL value is numerically about 10 dBA higher than the maximum noise level a person will hear. Single
event metrics are a convenient method for describing noise among individual aircraft events that have
different noise event durations. Airport noise models contain aircraft noise curve data based upon the
SEL metric. In addition, cumulative noise metrics such as Equivalent Sound Level (LEQ) and Day Night
Noise Level (DNL) can be computed from SEL data (these metrics are described in the next paragraphs).
1.3.2. Cumulative Metrics
Cumulative noise metrics have been developed to assess community response to noise. They are useful
because these scales attempt to include the loudness and duration of the noise, the total number of noise
events, and the time of day these events occur into one rating scale.
Equivalent Sound level (LEQ). LEQ is the sound level corresponding to a steady-state dBA sound level
containing the same total energy as a time-varying signal (noise that constantly changes over time) over
a given sample period. LEQ is the "energy" average taken from the sum of all the sound that occurs
during a certain time period; however, it is based on the observation that the potential for a noise to
impact people is dependent on the total acoustical energy content. LEQ can be measured for any time
period, but is typically measured for 15 minutes, 1 hour, or 24 hours. LEQ for one hour is used to develop
the DNL values for aircraft operations.
Day Night Average Sound Level (DNL). In 1981, the Federal Aviation Administration (FAA) formally
adopted the DNL as the primary measure for determining exposure of individuals to airport noise. The
DNL is the annual, 24-hour average sound level, in decibels, obtained from the accumulation of all noise
events, with the addition of 10 decibels to weighed sound levels from 10:00 p.m. to 6:59 a.m. The
weighing of nighttime events accounts for the fact that noise events at night are more intrusive when
ambient levels are lower, and people are trying to sleep. The 24-hour DNL is annualized to reflect noise
generated by aircraft operations for an entire year and is identified by noise contours showing levels of
aircraft noise.
DNL is the most widely accepted descriptor for aviation noise because of the following characteristics:
•

DNL is a measurable quantity.

•

DNL can be used by airport planners and the general public who are unfamiliar with acoustics or
acoustical theory.

•

DNL provides a simple method to compare the effectiveness of alternative airport scenarios.

•

DNL is based on a substantial body of scientific survey data regarding the reactions people have
to noise.

C29 Master Plan Appendix H

9

Appendix H – Noise, Environmental Setting (Draft – November 2020)

1.4. Noise/Land Use Compatibility Standards
and Guidelines
Noise metrics describe noise exposure and help predict
community response to various noise exposure levels.
The public reaction to different noise levels has been
estimated based upon extensive research on human
responses to exposure of different levels of aircraft
noise. Based on human response, land use compatibility
guidelines have been developed that are defined in

Highlights of Land Use Compatibility
Guidelines
FAA and other federal agencies have
established land use compatibility
guidelines based on DNL that identify the
acceptability of various types of land use
with aircraft noise exposure.
•

terms of the DNL. Using these metrics and surveys,
agencies have developed guidelines for assessing the
compatibility of various land uses with the noise

with sound insulation.
•

Schools are compatible with noise up
to 65 DNL and up to 70 DNL with

•

Commercial development is
compatible with noise up to 75 DNL.

environment.
The most common noise/land use compatibility guideline
or criteria used is 65 dBA DNL. The Schultz curve, which

Residential uses are compatible with
noise up to 65 DNL and up to 70 DNL

sound insulation.

is the most widely accepted dose-response relationship
between environmental noise (expressed as DNL) and
annoyance, predicts approximately 14 percent of the

Numerous laws have been passed
concerning aircraft noise.

exposed population would be highly annoyed with
exposure to the 65 dBA DNL. At 60 dB DNL, it

•

Aviation Safety and Noise Abatement
(ASNA): FAA required to use DNL

decreases to approximately 8 percent of the population
highly annoyed. A summary of pertinent regulations and

•

Phase-out of noisiest aircraft (Stage 2)
>75,000 lbs. in the year 2000

guidelines is presented below.

•

1.4.1. Primary Regulation

Airport Noise and Capacity Act
(ANCA) prevents adoption of airport
access restrictions (i.e., curfews, and

14 Code of Federal Regulations (CFR), Part 150,

caps)

Airport Noise Compatibility Planning
As a means of implementing the Aviation Safety and
Noise Abatement Act (ASNA), the FAA adopted 14 CFR
Part 150, Airport Noise Compatibility Planning Programs,

•

Phase-out of Stage 2 aircraft less than
75,000 lbs. (business
December 31, 2015.

jets)

on

which established a uniform program for developing balanced and cost-effective programs for reducing
existing aircraft noise at individual airports. Included in 14 CFR Part 150 was the FAA’s adoption of noise
and land use compatibility guidelines seen in Table 2. An expanded version of these guidelines/chart
appears in Aviation Circular (AC) 150/5020-1 (dated August 5, 1983). These guidelines offer
recommendations for determining acceptability and compatibility of land uses. The guidelines specify the
maximum amount of noise exposure (in terms of the cumulative noise metric DNL) that would be
considered acceptable or compatible to people in living and working areas. Other supplementary
guidance and regulatory frameworks are described below.
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Table 2. FAA 14 CFR Part 150 Land Use Compatibility Matrix
Yearly Day-Night Average Sound Level (DNL) in Decibels
Land Use

Below 65

65-70

70-75

75-80

80-85

Over 85

Residential Homes

Y

N (1)

N (1)

N

N

N

Mobile home parks

Y

N

N

N

N

N

Transient lodgings

Y

N (1)

N (1)

N (1)

N

N

Schools

Y

N (1)

N (1)

N

N

N

Hospitals and nursing homes

Y

25

30

N

N

N

Churches, auditoriums, & concert halls

Y

25

30

N

N

N

Government services

Y

Y

25

30

N

N

Transportation

Y

Y

Y (2)

Y (3)

Y (4)

Y (4)

Parking

Y

Y

Y (2)

Y (3)

Y (4)

N

RESIDENTIAL

PUBLIC USE

COMMERCIAL USE
Offices, business and professional

Y

Y

25

30

N

N

Wholesale/Retail -bldg matrls/hardware/farm equip.

Y

Y

Y (2)

Y (3)

Y (4)

N

Retail trade - general

Y

Y

25

30

N

N

Utilities

Y

Y

Y(2)

Y(3)

Y(4)

N

Communication

Y

Y

25

30

N

N

Manufacturing - general

Y

Y

Y (2)

Y (3)

Y (4)

N

Photographic and optical

Y

Y

25

30

N

N

Agricultural (except livestock) and forestry

Y

Y (6)

Y (7)

Y (8)

Y (8)

Y (8)

Livestock farming and breeding

Y

Y (6)

Y (7)

N

N

N

Mining and fishing

Y

Y

Y

Y

Y

Y

Outdoor sports arenas and spectator sports

Y

Y (5)

Y (5)

N

N

N

Outdoor music shells, amphitheaters

Y

N

N

N

N

N

Nature exhibits and zoos

Y

Y

N

N

N

N

Amusements, parks, resorts and camps

Y

Y

Y

N

N

N

MANUFACTURING & PRODUCTION

RECREATIONAL

Golf courses, riding stables and water recreation
Y
Y
25
30
N
N
*The designations contained in this table do not constitute a Federal determination that any use of land covered by
the program is acceptable or unacceptable under Federal, State, or local law. The responsibility for determining the
acceptable and permissible land uses and the relationship between specific properties and specific noise contours
rests with the local authorities. FAA determinations under FAR Part 150 are not intended to substitute federally
determined land uses for those determined to be appropriate by local authorities in response to locally determined
needs and values in achieving noise compatible land uses.
Key:

Y (yes) = Land use and related structures compatible without restrictions.
N (no) = Land use and related structures are not compatible and should be prohibited.
25, 30, 35 = Land use and related structures generally compatible; measures to achieve Noise Level
Reduction of 25, 30, 35 dB must be incorporated into design and construction of structure.

See following page for notes and source.
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Notes:

(1) = Where the community determines that residential or school uses must be allowed, measures to
achieve outdoor to indoor Noise Level Reduction (NLR) of at least 25 dB and 30 dB should be
incorporated into building codes and be considered in individual approvals. Normal residential
construction can be expected to provide a NLR of 20 dB, thus the reduction requirements are often
stated as 5, 10, or 15 DB over standard construction and assume mechanical ventilation and closed
windows year-round. However, the use of NLR criteria will not eliminate outdoor noise problem.
(2) = Measures to achieve NLR 25 dB must be incorporated into the design and construction of portions of
these buildings where the public is received, office areas, noise sensitive areas or where the normal
noise level is low.
(3) = Measures to achieve NLR 30 dB must be incorporated into the design and construction of
portions of these buildings where the public is received, office areas, noise sensitive areas or where
the normal noise level is low.
(4) = Measures to achieve NLR 325 dB must be incorporated into the design and construction of
portions of these buildings where the public is received, office areas, noise sensitive areas or where
the normal noise level is low.
(5) = Land use compatibility provided special sound reinforcement systems are installed.
(6) = Residential buildings require an NRL of 25.
(7) = Residential buildings require an NRL of 30.
(8) = Residential building not permitted.

Source: CFR Part 150, Airport Noise Compatibility Planning, Appendix A, Table 1.

1.4.2. Standards and Regulations Relating to Aircraft Noise
FAA Order 5050.4B and Order 1050.1F. The FAA, like many other federal agencies, issues guidance for
compliance with the National Environmental Policy Act (NEPA). FAA Order 1050.1F, Considering
Impacts: Policies and Procedures, identifies the procedures for complying with NEPA for all divisions of
the FAA. FAA Order 5050.4B supplements 1050.1F and identifies issues specific to the Airports Division
of the FAA. These orders specify the processes for considering environmental factors when evaluating
federal actions under NEPA, and include methodologies for assessing noise, as well as thresholds of
significant project-related noise changes. While FAA Orders 1050.1F and 5050.4B do not apply to airport
master plans, implementation of proposed alternatives may trigger the need to complete an
environmental review, subject to one of these orders, before they can be implemented.
14 CFR Part 36, Noise Standards: Aircraft Type and Airworthiness Certification. Originally adopted
in 1960, Part 36 prescribes noise standards for issuance of new aircraft type certificates. It also limits
noise levels for certification of new types of propeller-driven, small airplanes as well as for transport
category, large airplanes. Subsequent amendments extended the standards to certain newly produced
aircraft of older type designs. Other amendments extended the required compliance dates. Aircraft may
be certificated as Stage 1, Stage 2, Stage 3, or Stage 4 (also called Chapter Number outside the U.S.)
aircraft based on their noise level, weight, number of engines, and, in some cases, number of
passengers.
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CFR Part 36 has followed the regulatory requirements established by the International Civil Aviation
Organization (ICAO), a world aviation industry standard setting organization. In June 2001, on the basis
of recommendations made by the fifth meeting of the Committee on Aviation Environmental Protection
(CAEP/5), ICAO adopted a new Chapter 4 (Stage 4 in the U.S.) noise standard, more stringent than that
contained in Chapter 3. Effective January 1, 2006, all newly certificated aircraft/engines must meet this
new standard.
The FAA adopted Stage 5 standards. Aircraft for which type certificates are requested on or after
December 31, 2017, are required to meet the newest Stage 5 standards if the aircraft has a maximum
takeoff weight of over 121,254 pounds. Aircraft for which type certificates are requested on or after
December 31, 2020, are required meet the newest Stage 5 standards if the aircraft has maximum takeoff
weight less than 121,254 pounds. Stage 1 aircraft over 75,000 pounds are no longer permitted to operate
in the U.S. Stage 2 aircraft over 75,000 pounds were phased out of the U.S. fleet effective at the start of
2000, as discussed below, by the Airport Noise and Capacity Act of 1990. Stage 2 aircraft under 75,000
pounds were phased out effective December 31, 2015. There are no dates established for the phase out
of Stage 3 aircraft.
Airport Noise and Capacity Act of 1990. The Airport Noise and Capacity Act of 1990 (PL 101-508, 104
Stat. 1388), also known as ANCA or the Noise Act, established two broad directives for the FAA: (1)
establish a method to review aircraft noise, and airport use or access restriction, imposed by airport
proprietors, and (2) institute a program to phase-out Stage 2 aircraft over 75,000 pounds by December
31, 1999 (Stage 2 aircraft are older, noisier aircraft [B-737-200, B-727 and DC-9]).
To implement ANCA, FAA amended Part 91 to address the phase-out of large Stage 2 aircraft and the
phase-in of Stage 3 aircraft. In addition, Part 91 states that all Stage 2 aircraft over 75,000 pounds were
to be removed from the domestic fleet or modified to meet Stage 3 by December 31, 1999, and
subsequently in December 2015, aircraft under 75,000 pounds were required to be Stage 3. A few
exceptions exist, but only Stage 3 or 4 aircraft greater than 75,000 pounds are now in the domestic fleet
in accordance with ANCA regulations. The airlines have phased out Stage 2 aircraft, and the mainland
domestic fleet is now all Stage 3 or 4 aircraft, at a minimum. Currently, all new aircraft are to be
manufactured to meet Stage 4 standards. With few exceptions, all aircraft in operation must meet Stage 3
standards. The international community approved a more stringent standard, which the FAA calls Stage
5, starting December 31, 2017, and December 31, 2020, for new type certificates depending on the
weight of the aircraft.
14 CFR Part 161, Notice and Approval of Airport Noise and Access Restrictions. CFR Part 161 was
adopted to institute a highly stringent review and approval process for implementing use or access
restrictions by airport proprietors and sets out the requirements and procedures necessary to do so for
new use or access restrictions or changes to existing restrictions.
They must use the DNL metric to measure noise effects, and the 14 CFR Part 150 land use guideline
table, including 65 DNL as the threshold contour to determine compatibility. ANCA applies to all local
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noise restrictions that are proposed after October 1990, and to amendments to existing restrictions
proposed after October 1990. The FAA has approved only one completed Part 161 Study to date (for
restricting Stage 2 corporate jets). Recent litigation has upheld the validity and reasonableness of that
Part 161 restriction.
FICON Report of 1992. The use of the DNL metric criteria has been criticized by various interest groups
concerning its usefulness in assessing aircraft noise impacts. As a result, at the direction of the EPA and
the FAA, the Federal Interagency Committee on Noise (FICON) was formed to review specific elements
of the assessment on airport noise impacts and to recommend procedures for potential improvements.
FICON included representatives from the Departments of Transportation and Justice, Department of
Defense, Veterans Affairs, Housing and Urban Development, the EPA, and the Council on Environmental
Quality.
The FICON review focused primarily on the manner in which noise impacts are determined, including
whether aircraft noise impacts are fundamentally different from other transportation noise impacts; how
noise impacts are described; and, whether impacts outside of DNL 65 dB should be reviewed in a NEPA
document. The committee determined that there are no new descriptors or metrics of sufficient scientific
standing to substitute for the present DNL cumulative noise exposure metric.
In 1992, FICON determined that the DNL method contains appropriate dose-response relationships
(expected community reaction for a given noise level) to determine that the noise impact is properly used
to assess noise impacts at both civil and military airports. The report does support agency discretion in
the use of supplemental noise analysis and recommends public understanding of the DNL and
supplemental methodologies, as well as aircraft noise impacts.
FAA Reauthorization Act. In 2018, the FAA Reauthorization Act included several elements related to
noise. It states, “Not later than 1 year after the date of enactment of this Act, the Administrator of the
Federal Aviation Administration shall complete the ongoing evaluation of alternative metrics to the current
Day Night Level (DNL) 65 standard.” It also makes commitments to initiate a study to review and evaluate
existing studies and to review the relationship between aircraft noise exposure and its effects on
communities around airports.
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