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Acoustic Principals

ÅSound can be described in terms of its amplitude (pressure) and frequency (pitch)

ī Amplitude ï a direct measure of the magnitude of sound without consideration for other factors that 

may influence the perception of it

ī Frequency ï expressed as a Hertz (Hz) or cycles per second

ÅA sound level of 70 dB has 10 times the acoustic energy as a level of 60 dB, while a 

sound level of 80 dB has 100 times the acoustic energy as a level of 60 dB

ÅA sound 6-10 dB higher than another is usually perceived to be twice as loud
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What is Noise?

ÅNoise is unwanted sound

ī What is music to my ears may be noise to you

ī While noise is subjective on an individual basis, social surveys indicate a relationship between 

noise level and community annoyance

ī Federal regulations set acceptable levels of aircraft noise for environmental assessment, land use 

planning, and noise mitigation purposes
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Community Annoyance with Noise is Not a Modern Issue

ÅNoise has been recognized as being an annoyance to humans for at least 2,500 years

ÅIn 600 BC, the Sybarites of Greece banned blacksmiths and cabinets makers from 

working in residential areas due to the noise

ī First recorded zoning ordinance

ÅJulius Caesar banned chariots from the streets of Rome after dark to reduce nighttime 

noise

ī Oldest recorded noise ordinance
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Noise Metrics

ÅSingle Event Metrics

ïFrequency-weighted metrics (dBA)

ïMaximum Noise Level (Lmax)

ïSound Exposure Level (SEL)

ÅCumulative Metrics

ïEquivalent Noise Level (Leq)

ïDay-Night Average Sound Level (DNL)

ïCommunity Noise Equivalent Level (CNEL)

ÅSupplemental Metric

ïTime Above (TA)

ïNumber Above (NA)
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Noise Metrics

Copyright 2014 Environmental Science Associates

Instantaneous Level, Lmax, SEL, Background Level
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Noise Metrics

Copyright 2014 Environmental Science Associates
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Evolution of 

Federal 

Regulations

Statute Aircraft Noise Related Purpose
Most Relevant  FAA 
Regulation(s)

Aircraft Noise and Sonic 
Boom Act of 1968

Authorizes FAA to prescribe standards for measurement of 
aircraft noise and establish regulations to abate noise

14 CFR parts 36 and 91

National Environmental 
Policy Act of 1969 (NEPA)

Directs all federal executive agencies to assess all 
environmental effects of proposed federal agency actions

FAA Orders  1050.1F,  
5050.4B

The Noise Control Act of 
1972 (Noise Act)

Amends 1968 act to add consideration of public health and 
welfare and to add EPA to the rulemaking process for aircraft 
noise and sonic boom standards

None directly; EPA 
responsibility

Aviation Safety and Noise 
Abatement Act of 1979 
(ASNA)

Directs FAA to establish single system to measure noise and 
determine exposure of people to noise, and identify land 
uses normally compatible with various noise levels 

14 CFR part 150

Airport and Airway 
Improvement Act of 1982

Authorizes FAA funding for noise mitigation/compatibility 
planning and projects and establishes noise compatibility 
requirements for FAA-funded airport development

FAA Airport Improvement 
Program

Airport Noise and Capacity 
Act of 1990 (ANCA)

Mandates phase out of Stage 2 jet aircraft over 75,000 
pounds, and established requirements regarding airport 
noise and access restrictions for Stage 2 and 3 aircraft

14 CFR part 161

Section 506 of the FAA 
Modernization and Reform 
Act of 2012

Prohibition after 12/31/2015 of operation of civil subsonic 
jet airplanes with maximum weights of 75,000 pounds or 
less that do not meet stage 3 noise standards

14 CFR part 91

FAA Reauthorization, 2024 Reauthorizes FAA through September 30, 2028.
13 provisions of interest related to noise

None yet



esassoc.com 10

National Environmental Policy Act, 1969

ÅGoverns federal actions with possible environmental impacts

ī Presidentôs Council on Environmental Quality (CEQ) provides oversight

ī CEQ provides guidance on the implementation of NEPA to ensure timely 
environmental review and permitting processes across the Federal 
government. 

ÅFAA Order 1050.1F, ñPolicies and Procedures for Considering 
Environmental Impactsò

ī Applies to all FAA ñlines of businessò

ÅFAA Order 5050.4B, ñAirport Environmental Handbookò
ī Airports Division guidelines

ÅDraft FAA Order 7490, ñAir Traffic Environmental Orderò
ī Air Traffic Division guidelines

ÅCompliance with NEPA is responsibility of FAA ï not airports

ī Airports should participate as fully as feasible to monitor their interests

Three Levels of 
Environmental 
Analyses

NEPA  |  Part 150  |  Noise Stage | Part 161
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Noise Thresholds 

for Aviation 

Environmental 

Analyses

Significant Impact
Å 1.5 dB increase within 65 DNL 

over Noise sensitive land use

Less than significant impact 
(reportable change)

Å 3 dB increase between 60 and 
65 DNL

Å 5 dB increase between 45 and 
60 DNL (applies generally to air 
traffic actions)

NEPA  |  Part 150  |  Noise Stage | Part 161
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Airport Noise Compatibility Planning

(14 CFR Part 150)

12

The Aviation Safety and Noise Abatement Act of 
мфтф όά!{b!έύ ǊŜǉǳƛǊŜŘ C!! ǘƻΥ

īEstablish a single, uniform, repeatable system for 
considering aviation noise around airport communities.

īEstablish a single system for determining noise exposure 
from aircraft, which takes into account noise intensity, 
duration of exposure, frequency of operations, and time 
of occurrence.

ī Identify land uses which are normally compatible with 
ǇŜƻǇƭŜΩǎ ǾŀǊƛƻǳǎ ŜȄǇƻǎǳǊŜǎ ǘƻ ƴƻƛǎŜΦ

14 CFR Part 150 prescribes 
standards and systems for:
Å Measuring noise
Å Estimating cumulative noise 

exposure using computer 
modeling

Å Describing noise exposure
Å Coordinating with local land 

use agencies
Å Documenting the analytical 

process
Å Submitting the documentation 

to FAA
Å FAA and public review 

processes
Å FAA approval or disapproval 

process

NEPA  |  Part 150  |  Noise Stage | Part 161
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Airport Noise Compatibility Planning 

(14 CFR Part 150)

13

ÅFAA-defined voluntary process 
for airport noise studies

ÅNoise Exposure Map ï 
FAA ñacceptsò

ÅNoise Compatibility Program - 
FAA ñapprovesò measures

ÅComprehensive public and 
stakeholder involvement is 
expected

NEPA  |  Part 150  |  Noise Stage | Part 161
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Noise Compatibility Program Development - Process

14

Step 1: Identify Noncompatible Land Uses 
Existing conditions Noise Exposure Map
Forecast conditions Noise Exposure Map

Step 2: Consider Noise Abatement Strategies
Reduce exposure over noncompatible uses
Limit growth in exposure over noncompatible 
uses

Step 3: Consider Land Use Strategies
Mitigate  residual noncompatible uses
Prevent introduction of new noncompatible 
uses

Step 4: Consider Programmatic Strategies
Implement and promote measures
Monitor and report on effectiveness
Update NEMs and revise NCP as appropriate 

NEPA  |  Part 150  |  Noise Stage | Part 161
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FAA Part 150

Federal Aviation Administration (FAA) developed the voluntary Part 
150 program for airports to assess and address land use 
compatibility

ī Over 250 airports have participated
ī Sets national standards for noise analysis
ī Provides access to federal funds for mitigation

Approximately 32 Florida airports have participated

ī Half of these are GA airports

ī A list of these airports and information about each program can be 
found at 

https://www.faa.gov/airports/environmental/airport_n
oise/part_150/states/fl/ 

Detailed Part 150 FAA guidance at 
www.faa.gov/airports/environmental/airport_noise/ 

NEPA  |  Part 150  |  Noise Stage | Part 161

https://www.faa.gov/airports/environmental/airport_noise/part_150/states/fl/
https://www.faa.gov/airports/environmental/airport_noise/part_150/states/fl/
http://www.faa.gov/airports/environmental/airport_noise/
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Notice and Approval of Airport Noise and Access 

Restrictions | 14 CFR Part 161

16

Establishes the federal program for reviewing noise and access restrictions on 

the use of Stage 2 and 3 aircraft (and perhaps beyond)

ÅRequires extensive benefit cost analyses

ÅRequires extensive notice process

ÅRequires different level of analysis for Stage 2 and 3

ÅRequires separate analysis of effects on aircraft less than 75,000 pounds

ÅEncourages voluntary agreements

NEPA  |  Part 150  |  Noise Stage |  Part 161
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14 CFR Part 161 ï In Practice

17

ÅStage 2 restrictions are moot as of January 1, 2016

ÅRestricting noisier Stage 3 aircraft types unlikely

ÅMany potential roadblocks

ÅStudy of last resort

ÅOnly one successful Part 161 study: Naples Stage 2 ban

NEPA  |  Part 150  |  Noise Stage |  Part 161 



esassoc.com 18

Regulations Summary

18

Å1969 NEPA established guidelines for 

environmental review of federal actions

ī FAA Orders 1050.1F and 5050.4B provide 

aviation implementation of NEPA including 

noise thresholds

ÅPart 36 sets aircraft noise limits

ÅPart 91 sets phase-out schedules of Stage 

2 and earlier aircraft

ÅPart 150 guides land use compatibility 

planning

ÅPart 161 regulates airport noise & access 

restrictions

Copyright © 2024 By HMMH. 
All rights reserved.

Legislation  |  NEPA  |  Part 150  |  Noise Stage  | Part 161 |  FAA Reauthorization
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FDOT Chapter 333 Airport Zoning

ÅFlorida Statute (FS) Chapter 333

ÅPolitical subdivisions shall adopt, 

administer, and enforce airport land use 

compatibility zoning regulations.

https://www.fdot.gov/aviation/flpub.shtm/air

space-protection-and-zoning

https://www.fdot.gov/aviation/flpub.shtm/airspace-protection-and-zoning
https://www.fdot.gov/aviation/flpub.shtm/airspace-protection-and-zoning
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FDOT Chapter 333 Airport Zoning

Å(c) Where an airport 
authority or other governing 
body operating a public-use 
airport has conducted an FAA 
noise study, the prohibition 
of noncompatible uses, 
within the noise contours 
established by any of these 
studies, except if such uses 
are specifically contemplated 
by such study with 
appropriate mitigation or 
similar techniques described 
in the study.
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FDOT Chapter 333 Airport Zoning

Å(d) Where an airport authority 
or other governing body 
operating a public-use airport 
has not conducted a noise study, 
the prohibition of new 
residential construction and any 
educational facility, with the 
exception of aviation school 
facilities, within an area 
contiguous to the airport 
measuring one-half the length of 
the longest runway on either 
side of and at the end of each 
runway centerline.
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Evolution of Aircraft Noise Stages in U.S.

22

Established initial Part 36 noise standards

ωOnly applied to jets and transport-category large (> 12,500 lb.) props

ω!ƛǊŎǊŀŦǘ ǿŜǊŜ άŎŜǊǘƛŦƛŎŀǘŜŘέ ƻǊ άǳƴŎŜǊǘƛŦƛŎŀǘŜŘέ ς ƴƻ άǎǘŀƎŜǎέ

ωSet EPNdB limits for takeoff, sideline, and approach

1969

Increased stringency of limits for jets and large transport aircraft, and introduced stages 

ωά{ǘŀƎŜ мέ ŀƛǊŎǊŀŦǘ ƘŀǾŜ ƴŜǾŜǊ ōŜŜƴ ǎƘƻǿƴ ǘƻ ƳŜŜǘ ŀƴȅ ƴƻƛǎŜ ǎǘŀƴŘŀǊŘǎ όƴŜǾŜǊ ǘŜǎǘŜŘΣ 
or tested and failed)

ωά{ǘŀƎŜ нέ ŀƛǊŎǊŀŦǘ ƳŜŜǘ ƻǊƛƎƛƴŀƭ ƴƻƛǎŜ ƭƛƳƛǘǎΣ ǎŜǘ ƛƴ мфсф

ωά{ǘŀƎŜ оέ ŀƛǊŎǊŀŦǘ ƳŜŜǘ ƳƻǊŜ ǎǘǊƛƴƎŜƴǘ ƭƛƳƛǘǎΣ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ мфтт

1977

Stage 2 phase out
ωAircraft over 75,000 lbs. can no longer operate in the contiguous US after 
12/31/1999 2000

NEPA  |  Part 150  |  Noise Stage |  Part 161
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Evolution of Aircraft Noise Stages in U.S.

23

Added Stage 4 (effective 1/1/2006) 

ωCumulative 10 EPNdB less than Stage 3 limits

ωSubsonic jet and transport-category large airplanes
2006

Result of 2012 FAA Reauthorization
Stage 2 phase out for Jets under 75,000 lbs.
ωAll Stage 2 Aircraft can no longer operate in the contiguous US after 12/31/2015 2016

Added Stage 5 (effective 12/31/2017 for large jets and 12/31/2020 for small jets)

ωCumulative 7 EPNdB less than Stage 4 limits

ωMinimum 1 dB less than Stage 3 limits at each measurement point
2017

NEPA  |  Part 150  |  Noise Stage |  Part 161
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Aircraft Noise Standards 

(14 CFR Part 36)

ÅNoise standards vary by design 
criteria and for most aircraft are in 
terms of ñstagesò

ÅAircraft must meet Part 36 
standards to obtain new or 
revised "type" or ñairworthinessò 
certificates to operate in the U.S.

ÅThe standards address noise 
limitations depending on aircraft 
type and weight

ÅCertification for most ï but not all 
ï aircraft is based on three 
measurements:
Landing, Sideline, and Takeoff

24

Measurement locations can vary with aircraft stage, number of 
engines, and lift mechanism. Some types are certificated based on 
level flyover.

NEPA  |  Part 150  |  Noise Stage |  Part 161
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Evolution of Aircraft Noise Stages in U.S.

25

RJ     Regional Jet        

    SMR2   Short/Medium Range 2-engi

    LR2     Long Range 2-engine   

    LR4     Long Range 4-engine    

 

NEPA  |  Part 150  |  Noise Stage |  Part 161
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Aircraft Noise and Air Quality Modeling Concepts

ÅMathematical models are used everyday to depict a variety of real-life situations such 

as:

ī Bridge loading, aerodynamic performance, fuel economy, and computer animation

ÅModel accuracy is a function of the modeling algorithms, the empirical databases, and 

user sophistication

ÅWhen used properly, aircraft noise models have been proven to be highly accurate

ÅModeling tools quantify aircraft noise exposure in the vicinity of airports as well as at 

more distant locations
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Aviation Environmental Design Tool (AEDT)

ÅAircraft noise modeling tools have many analytical uses:

ī Depicting annual aircraft noise exposure

ī Depicting single-event noise exposure

ī Predicting future aircraft noise exposure

ī Assessing changes in noise impacts resulting from runway configuration changes or new runways

ī Assessing changes in fleet mix and/or number of operations

ī Assessing air quality and fuel consumption

ī Evaluating operational procedures
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AEDT Noise Metrics

ÅDepictions of aircraft noise exposure 

ïDNL/CNEL contours

ïSEL or LAMAX contours

ïDNL/CNEL values over a grid

ÅNoise Metrics

ï CDNL

ï CEXP

ï CNEL

ï DNL

ï EPNL

ï LAEQ + D/N

ï LAMAX

ï LCMAX

ï NEF

ï NEF

ï PNLTM

ï SEL

ï TALA

ï TALC

ï TAPNL

ï WECPNL
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Aviation Environmental Design Tool (AEDT)

ÅThe Aviation Environmental Design Tool (AEDT) is the Federal Aviation Administration 

(FAA) model for assessing aviation noise, emissions, air quality, and fuel consumption

ÅAEDT combines the capabilities of legacy tools like the Integrated Noise Model (INM), 

Emissions Dispersion Modeling System (EDMS), and Noise Integrated Routing System 

(NIRS)

ÅAEDT allows for assessing the trade-offs between air emissions and noise impacts

Source: AEDT, 2019
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Aviation Environmental Design Tool (AEDT)

ÅAEDT is the FAAôs approved model for use in preparing:

ī Noise elements of airport master plans

ī Noise exposure maps for 14 CFR Part 150 and 14 CFR Part 161 studies

ī Noise elements of federal environmental assessments and environmental impact statements

ī Noise contours for state environmental impact reports
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AEDT Process: Airfield Layout

ÅAEDT uses the following inputs:

ī Airport weather (10-year average or high-fidelity 
daily weather data)

ī Airport elevation

ī Airport layout

ÅRunways, landing areas, helipads, run-up locations

ī Surrounding terrain

Source: FAA and airnav.com, April 2025
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AEDT Process: Operational Inputs

ÅRadar Data

ī Radar data provides a 3d dataset of all aircraft operations within an airports airspace.

ī Contains a large amount of information that is used to compile modeling inputs

ÅWhat are four critical pieces of information we need to determine operational inputs?

ī Example: Runway Assignments
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AEDT Process: Operational Inputs

ÅRaw Data

ī Important: Time, Aircraft Type, Runway, Operation Type, Origin/Destination Airport

Source: FAA

Date & Time Aircraft Runway
Operation 

Type
Other 
Port

Flight 
Number

Tail 
Number Airline Procedure Beacon

1/1/2019 6:06:05 AM B738 20R D KDTW DAL964 N3765 DAL CHANL3 1712

1/1/2019 6:07:32 AM A321 20R D KMSP DAL2024 N332DN DAL CHANL3 2714
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AEDT Process: Operational Inputs

ÅFormat Operations

ī Combine operations on user-defined criteria (e.g. jet and non-jet)

ī Scale operations to FAAôs Terminal Area Forecast or Master Plan Forecast

Source: FAA

User ID 
(Optional) Aircraft AEDT ANP Engine

Equipment 
ID

Operation 
Type Day Ops Evening Ops Night Ops Total Ops

Jet E170 EMB170 CF34-10E7 4296 Departure 1,700 500 75 2,275

Jet E170 EMB170 CF34-10E7 4296 Arrival 1,900 225 150 2,275

Non-Jet C172 CNA172 O-320 1267 Departure 5,000 250 50 5,300

Non-Jet C172 CNA172 O-320 1267 Arrival 4,500 750 50 5,300
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AEDT Process: Operational Inputs

ÅRunway Use

ī Combine runway use on user-defined criteria (e.g. jet and non-jet)

User ID1 
(Optional) Runway

Operation 
Type Day Usage

Evening 
Usage Night Usage

Jet 02L Departure 18% 10% 10%

Jet 20R Departure 60% 85% 90%

Jet 02R Departure 5% 2% 0%

Jet 20L Departure 3% 3% 0%

Total Jet Departure Runway Use 100% 100% 100%

Non-Jet 02L Departure 15% 15% 10%

Non-Jet 20R Departure 25% 20% 90%

Non-Jet 02R Departure 20% 15% 0%

Non-Jet 20L Departure 40% 50% 0%

Total Non-Jet Departure Runway Use 100% 100% 100%
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AEDT Process: Operational Inputs

ÅStage Length 

ī Defines weight of departing aircraft based on distance.

Stage 
Length Trip Length Example

Distance 
(nm)

1 0 ς 500 MCO to PNS 330

2 500 ς 1,000 MCO to ORD 875

3 1,000 ς 1,500 MCO to DEN 1,340

4 1,500 ς 2,500 MCO to SEA 2,215

5 2,500 ς 3,500 MCO to FAI (Fairbanks, AK) 3,120

6 3,500 ς 4,500 MCO to MUC (Munich, DE) 4,270

7 4,500 ς 5,500 MCO to ATH (Athens, GR) 5,025

8 5,500 ς 6,500 MCO to TYO (Tokyo, JP) 5,828

9 6,500 ς 11,000 MCO to SYD (Sydney, AU) 8,120

Max Maximum range at MTOW

Stage Length Weight

1 133,300

2 139,200

3 145,500

4 156,700

5 167,600

6 172,300

Departure Stage Length Distances

Boeing 737-800 Weight      
Differences by Stage Length
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AEDT Process: Operational Inputs

ÅProfile Use

ī Defines arrival and 

departure procedure 

and performance

Source: AEDT and Environmental Science Associates, 2023
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AEDT Process: Operational Inputs

ÅModel Flight Tracks

ī All arrivals off specific 

runway end

Source: FAA

Source: ESRI; Vector VNOMS; Environmental Science Associates, 2023
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AEDT Process: Operational Inputs

ÅModel Flight Tracks

ī All northwest arrivals

Source: FAA

Source: ESRI; Vector VNOMS; Environmental Science Associates, 2023
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AEDT Process: Operational Inputs

Source: FAA

ÅModel Flight Tracks

ī All northwest arrivals 

with similar geometry

Source: ESRI; Vector VNOMS; Environmental Science Associates, 2023
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AEDT Process: Operational Inputs

Source: FAA

ÅModel Flight Tracks

ī All northwest arrivals 

with similar geometry        

and model flight track

Source: ESRI; Vector VNOMS; Environmental Science Associates, 2023
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AEDT Process: Operational Inputs

Source: FAA

ÅModel Flight Tracks

ī All northwest arrivals 

with similar geometry        

and model flight track

ī Track usage is 

calculated once radar 

tracks bundles are 

associated to their 

associated model 

flight track

Source: ESRI; Vector VNOMS; Environmental Science Associates, 2023
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AEDT Process: Operational Inputs

ÅFinal Operations Table

ī Combine operations, runway use, stage length, profile use, and track use 

Source: FAA

User ID Airframe
AEDT  
ANP

Equipment 
ID

OP 
Type Runway

Track 
Name

Track  
ID

Stage 
Length Profile

Profile 
ID

Day   
Ops

Eve 
Ops

Night 
Ops

Fixed Pilatus PC-12 CNA208 3122 A 12 12A01 6 1 Standard 593 155.2 0 8.4
Fixed Pilatus PC-12 CNA208 3122 A 12 12A02 7 1 Standard 593 155.2 0 8.4
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AEDT Process: Computation

ÅAEDT computes the exposure of each operation:

ī As it would be measured in the airport environs accounting for the annual-average use

ÅThe noise exposure of each aircraft operation is:

ī Energy-summed over a user-specified grid or singular point to determine the annual average noise 

exposure

ÅValues of equal noise exposure are connected using ñcontour linesò

ÅProcessing time can exceed 24 hours for large model runs

ī Distributed processing can help expedite runtime
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Noise Modeling Output: DNL Contours

Source: Naples Municipal Airport
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Noise Contours to Assess Various Changes in Operations

Source: Naples Municipal Airport
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Aircraft Noise Modeling vs. Measurements

ÅNoise measurements may be made for 14 CFR Part 150 studies, EAs, and EISs to provide 

supplemental information, but they may not be used to ñcalibrateò the noise models

ī Acoustical characteristics of the aircraft (e.g., AEDT does not have noise provides for each unique 

aircraft)

ī Intensity of flight traffic around the airport (e.g., generalized flight tracks)

ÅPattern of routes and tracks

ÅDistribution of aircraft between routes

ī Operational procedures used on various routes for each type of aircraft varies by airliner

ī Operational factors including the gross weight of the aircraft

ī Meteorological characteristics

ī Topographic conditions measurement location

ī Factors that might cause diffraction and interference between propagated and reflected sound waves.
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Aircraft Noise Concerns ïFlight Concentration

ÅPerformance 

Based 

Navigation  

Implementation

ÅFlight paths 

concentrated

ÅIn many cases, 

well outside of 

DNL 65 dB 

contours
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Aircraft Noise Concerns

ÅFlight Altitudes

ÅOperations at Night

ÅPublic Reaction to 

Operations

ī Working from Home

ī Changes at the 

airport


