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Ailrport Environmental & Noise

Research Co-Sponsored by:

 FAA Office of Airports, Planning and Programming
— Planning and Environmental Division (APP-400)

« FAA Office of Environment and Energy
— Noise Division (AEE-100)

Airport Environmental Research Purpose:

Explore ways to improve the performance of airports in reducing their
environmental impacts while responding to community needs for
transportation services.

Noise Research Purpose:

To gain a better understanding of how aviation noise is perceived by
communities around airports. Research guides national aviation noise policy,
assists in determinations of community noise impacts, land-use guidelines
and sound insulation programs.
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Ailrport Environmental & Noise
Current Projects

Environmental Noise

Geospatial Environmental Map Tool National Noise Annoyance Survey
(AppMap) (NES)

Future Climate Scenarios for National Sleep Disturbance Survey
Runway Length

Noise Level Reduction — Innovative
Test Methods

Noise Abatement Charting

FY21 Budget Allocation

$320k $1.9M
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»

FAA AppMap

Centralized geospatial mapping tool to improve internal workflow, streamline
planning/environmental process and support NEPA reviews.

PHASE Il - DEC 2018-SEPT 2019

il 1 Tier 1 datasels

PHASE Ill - SEPT 2019-APR 2020

ctionality

PHASE | -
OCT 2017-DEC 2018

0

PHASE IV - AUG 2020

» Complete incorporation of new data info AppMap
« Complete data resource analysis
» Enhance Querying capabiliies

PHASE V - MAY 2021

+ Upgrade AppMap to 30-based plafform

+ Move AppMap into the EIM

» Link or incorporate IFP EPFT with AppMap
to help with CATEX's

PHASE IV - OCT 2020

« Continue to engage stakeholders on the use of AppMap
- Continue Phase |l enhancements/updates
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Presenter
Presentation Notes
Tool will help fill in the gaps with existing FAA tools and provides the opportunity to compile, analyze, query and manage spatial data that promotes better decision making.
Improve ability to screen out extraordinary circumstances that trigger higher levels of environmental analysis and enable more accurate and timely determinations for actions that can be categorically excluded from those analysis.
2+ years of collaboration with APP/AEE
Prototype launched Oct 2018

Phase 2 enhancements – search function for layer list, sql query save, ability to delete uploaded data, customize symbols
NPIAS queries, customized NEPA query. Published Appmap.faa.gov

Phase 3 – advanced functions, 3D mappings, data geoprocessing, CATEX query, statistics tool, stakeholder coordination, userguide

Kicked off Phase 4 of the project last Aug. Due to contractual issues, development has slowed, but starting back up mid FY21.



»

FAA AppMap http://appmap.faa.gov
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Presenter
Presentation Notes
AppMap allows FAA users to compile, analyze, query, visualize and manage multiple spatial data sets within AppMap. The data sets include transportation, air, demographic, cultural, agricultural, habitat/species, land, water, hazardous waste,
flood hazard, geology, and weather/climate data against core FAA data such as NPIAS airports and National Airspace System Record (NASR) data. These capabilities and datasets allow FAA users to:
 Consider environmental factors during the airport planning process
 Enhance and expedite environmental reviews
 Draw on centralized and established agency datasets instead of disparate data sources
 Foster improved coordination with airport sponsors and consultants

Measure widget, basemap, print, bookmark, layer list, data manager, draw widget, upload widget, planning query, environmental query

http:http://appmap.faa.gov

»

FAA AppMap

Phase 4 — Upcoming tasks

e New Data

 Automatic Updates

 Enhance guerying capabilities

« Stakeholder Engagement

 Enhance User Interface

« Gap Analysis to transition from NASR Data Warehouse to
AppMap

e Publish AppMap
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Presenter
Presentation Notes
New data – identify new data to include in AppMap (examples, types of fuel, lighting info, airport services, aeromedical, gates per terminal, airport inspection data, runway surface type, pavement classification
Auto Updates – create scripts and determine scheduling to update more current data
Enhance querying capabilities – work with FAA users to determine new cases, develop UI, build out Planning Query
Stakeholder Engagement – monthly meetings, trainings, storymap enhancements
UI - enhance the UI design to help AppMap answer user workflow questions. Redesign the UI to answer user questions in a clearer manner and thus add more users to the application. Another element to this portion of the task would be to
understand users’ specific workflows better to incorporate those into the app and design the UI accordingly.
Perform a gap analysis – determine what functionality currently in the Data Warehouse application is missing in AppMap and implement the findings into the AppMap Agile development cycle to help transition functionality from Data Warehouse to AppMap.



»

Airport Environmental Research
Future Climate Scenarios for Runway Length

» FAA evaluates runway length needs for civil
airports using Advisory Circular (AC
150/5325-4B), which contains the runway
length requirements for airplanes for a range
of weights, runway conditions,
temperatures, and airport elevation

» Future environmental changes in precipitation
patterns (wet or dry) and average high
temperatures might effect key inputs that
were used to evaluate runway length

» A thorough understanding of future climate
trends and their effect on aircraft
performance are needed with an update to
the AC’s methodology

March 2, 2021
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Presenter
Presentation Notes
Project began in early FY20 - recommendations from airport resiliency research conducted in FY17.

The purpose of this research study is to use future climate models to predict future temperature and precipitation estimates that can be input into runway length analysis tools for future infrastructure projects at airports. Both temperature and precipitation are driving factors that affect the underlying physics used to determine the runway length under the current FAA procedures in Advisory Circular (AC) 150/5325-4. Airports have expressed concern that current methods (which do not currently consider projected changes in hot day temperatures and/or frequency of wet runway conditions) may risk undersized runway lengths that are inadequate to meet service level needs. 


> .
Airport Environmental Research

Future Climate Scenarios for Runway Length

Advisory Circular Runway Length Analysis Procedure

A
& 3 Wet Runway Correction is
Fleet Utilizing Runway S & g 15% Increase to Landing
! o & & Length
E—;; me? ﬁir (Takeoff is assumed Dry)
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Ll Airport Planning Length
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Landing
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Landing
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Presenter
Presentation Notes
AC guidance for airport planners to determine runway lengths for all civil airports through the process outlined in Advisory Circular 150 (AC 150/5325-4B).
Various factors such as operative takeoff weight, runway conditions,  temperatures and elevation determine the methodology by which the runway length is determined. 
Holding other factors equal, the most relevant parameters that affect the underlying physics are the runway condition and the density altitude. 
The runway condition drives the braking action, and wet or icy conditions will have a negative effect on the braking action, increasing the runway length required for the aircraft to come to a stop. 
The density altitude is a function of both the elevation and the temperature of the airport location. As the density decreases, lift decreases which requires longer runway lengths to reach speeds high enough to generate adequate lift. 



@Airport Environmental Research
Future Climate Scenarios for Runway Length

« Reviewed National Climate

y . POTIFAATC axhex Future Climate Scenarios for
Assessment’s Climate == Runway Length
Resilience Toolkit
» Historical data analyzed
Draft

e Adjustment to AC was tested
with case studies for 30
busiest airports .

This document is available fo the U_S. public
through the Mational Technical Information
Servicas (NTIS), Springfield, VWirginia 22151,

This document is alse svailable from the

Federa| Aviation Adminiztration William J. Hughes
Technical Center at actlibrary. to.faa.gov.

Departrnent of Transportation
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Presenter
Presentation Notes
This report outlines the procedures by which the National Climate Assessment’s (NCA4) Climate Resilience Toolkit was reviewed and the model data from the available climate scenarios was analyzed to find the pertinent temperature and precipitation data. The temperature maxima, percentage of time runway would be wet and their potential impact on runway length requirements was evaluated under several future scenarios identified in the NCA4 through 2050. A modification to the current Advisory Circular method is tested; runway length case studies are conducted for the top 30 most heavily trafficked airports in the continental United States in the two distinct climate scenarios and compared against the historical weather. 

Based on these predicted increases in temperature and changes in storm patterns, required runway lengths for a given aircraft type will increase according to the physics underlying the aircraft performance.



®
National Sleep Disturbance Study

Effects of Aircraft Noise on Individuals and Communities
Health and Human Impacts Research

o 25,000 eligibility mailings
e 400 participants
* 5 nights, collection of noise and electrocardiography data

Preparation for Data Collection

* Finalizing study protocol

e Staff training routine

« Data equipment acquisition

« OMB package re-submitted to BTS, ready for submission to DOT

\\ Federal Aviation
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Presenter
Presentation Notes
Quantify the impact of aircraft noise exposure on sleep. 
The study will collect nationally representative information on the probability of being awoken by aircraft noise exposure. The study will start with input being requested from approximately 25,000 respondents through a mail survey. These surveys will be used to determine the eligibility of respondents for a detailed field study that will involve roughly 400 volunteers. The volunteers in the detailed field study will use equipment provided by the research team to collect both noise and electrocardiography data in their homes while they sleep. The electrocardiography data combined with information on the level of aircraft noise exposure will advance our understanding of the physiological effects of aircraft noise on sleep.

Equip – one large room dedicated, computers


National Sleep Disturbance Study

Will a decrease in traffic (related to COVID-19)

affect this study?
2018 noise data used for initial study design.

Re-ran power calculations artificially reducing traffic by 20% - 80% to
observe how our precision of exposure response function would be
affected.

« |If traffic down 20%, minimally affected

« |If traffic down 40%, 50 more subjects

 |If traffic down 50%, 100 more subjects

* If more than 50%, wait until traffic is back up

At this time, it is not anticipated the initial study design will need to
change

\\ Federal Aviation
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Presenter
Presentation Notes
BTS statistician agreed that this is a good and pro-active approach. 
OMB approval has taken longer due to COVID



Innovative Methods
Noise Level Reduction Measurement

Objectives:

1. Investigate the feasibility of using a UAS-based loudspeaker for NLR
measurement

2. Investigate the feasibility and application of an indoor-outdoor method for NLR
measurement

3. Develop a software tool to calculate representative exterior aircraft spectra
specific to an individual airport and adjacent community

Research Team:

HMMH; Ben Sharp; Utah State University

Months After Notice to Proceed

Task Description 2020 2021 2022
P 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
N D J F M A M J J A S o N D J F M

4.2 Prepare Detailed Project Plan
Identify/Evaluate UAS Vehicles
4.2.1 |[Test Plan/Modeling/Field Validation
UAS Feasibility Memo <
Evaluate Related Research/Modeling/Test Plan
Conduct Field Measurements and Analyses

4.2.2
Prepare Procedure —
Indoor-Outdoor Feasibility Memo ——
4.2.3 [Exterior Aircraft Spectral Tool [ o v -
4.2 |DraftFinal Report —

«\ Federal Aviation
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Presenter
Presentation Notes
Project began in Fall 2020 – 
1 - This approach allows an artificial noise source to be placed in a space that would otherwise be difficult for a fixed loudspeaker to access. It can simulate the effects of realistic flight operations by the residence, and associated shielding and refraction effects from building structures. Employing a unmanned aerial systems (UAS)-based loudspeaker to simulate an aircraft flyover would allow the full effect of shielding and angle of incidence on measured NLR to be examined, and for this value to be compared with the outdoor-indoor method using a stationary loudspeaker.  
Could also aid in performing measurements that are difficult to access like high-rise buildings
Testing – examine stability, ability to maintain a straight path and maneuver; establish feasibility and practicality of simulating an aircraft flyover by measures of UAS flyover and/or by measurements at several fixed points; measurements repeated in an area adjacent to a building
2 – loudspeaker placed inside the home, as a supplemental or alternative approach for measurement of NLR. Noise is measured from the inside, out. Approach eliminates the need for an adjustments to the measurement levels and removes restrictions on the placement of the external LS. Goal is for this procedure to be added as an alt to the proposed SAE ARP 6973,
3 - Develop a simple tool to calculate representative exterior aircraft spectra specific to an individual airport and adjacent community. The work will build upon previous research and incorporate data
such as annual aircraft operations, reference Sound Exposure Levels for each aircraft type and runway use.


®
Noise Abatement Charting

Obijectives:

1. Develop best practice recommendations for charting airport noise abatement
procedures in the Chart Supplement.

2. Develop standard nomenclature and taxonomy for describing noise abatement
procedures for the pilot and operator community.

i g ate Tazk T
Task 1 -
Kickoll Amalysis & Incdurmsiry ndu y Fi |
q t { ach Dt Te al
ary Fall Ao

lill ' RICONDO’

Task 1 - Task 3 Task 4 Task 4 -

Propadt |ricliitry Dralt IF STy
Management Dutreach Techiical Digtreach
Plan Spring Repaort
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Presenter
Presentation Notes
Began in early FY21

Currently, no standard format or terminology exists for publishing or describing noise abatement procedures within the Chart Supplement produced by FAA Aeronautical Information Services (AJV-A). 

Pilots and operator groups have expressed to the FAA the difficulty they have experienced understanding noise abatement procedures and remarks (“Procedures”) within the Chart Supplement due to non-standard language used in detailing and referencing Procedures and ambiguity in procedures. Lack of understanding and awareness of the noise abatement procedures result in involuntary non-compliance of an airport’s noise program, which impacts the community the respective program was designed to benefit.

FAA acknowledges the need for standardization due to inconsistencies in the language, reference, and location of noise abatement procedures, as well as the content and quality, leads to the ability of the pilot to readily fly the procedure. The purpose of this effort is to develop documentation that establishes best practices to follow when describing noise abatement at an airport.


»

Noise Abatement Charting

Examples of Non-Standard Terminology:

NS ABTMT procedures are in effect at all times; Continuous noise
ordinance in effect; Noise abatement procedures in effect, ctc arpt
manager 218-287-1400

Noise abatement procedures in effect, recommend acft remain east/west
of City of Merced at alt above 1,500° MSL. Departing tfc Rwy 12 no left
turns over city until reaching 3,000° MSL. Avoid right turns which will
position acft over city (Clear)

All acft use recommended departures Rwy 05 left turn 360° stay W of interstate to 1500°,
Rwy 23 rgt turn hdg 255° as soon as practicable after passing rwy end to 1500 avoid
residential areas, overfly mall area. Rwy 05 left turn out within 1/2 mile and proceed on
course W of 1-95. Arr Rwy 23 remain W of 1-95 until as close in as practicable to avoid over
flt of residential area. Rwy 23 departures turn to 255° as soon as practicable after passing
rwy end (Case for using a graphic)

'\ Federal Aviation
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Presenter
Presentation Notes
Development of standard terminology and format for noise abatement procedures published in the front matter that will promote comprehension, consistency, uniformity, and familiarity
Increase awareness of back matter publications to increase pilot participation in airport noise programs
Establish new nomenclature that will aid and/or enhance existing nomenclature published within the General Information section of the Chart Supplement
Develop best practices that inform the development, restructure, and inclusion of Procedures within the Chart Supplement



®
Noise Abatement Charting

Approach & Methodology

Analyzed database containing 488 airport noise abatement procedures
 Developed evaluation criteria to evaluate each noise abatement procedure
 Analyzed all noise abatement remarks according to the evaluation criteria:

1. The number of locations within a resource that pilots need to reference.
« Airport Remarks, Military Remarks, Special Notices (back matter)

2. Consistency of language including nomenclature and taxonomy.
« NS ABTMT usage 43% ; voluntary? 81% unclear ; time conditions 76% unclear

3. Clarity issues that make it difficult for a pilot to follow the instructions or misinterpret
what are the noise sensitive locations.
 36% of remarks had sufficient descriptions of noise sensitive area.

4. Whether the information published in the Chart Supplement is complete or if a pilot

needs to reference other sources of information to fully understand an airport’s noise
abatement program. 47% incomplete

*\ Federal Aviation
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Presenter
Presentation Notes
The approach employed focused on an analysis of the excel spreadsheet with 488 airport noise abatement procedures
The methodology involved using the evaluation criteria to help determine inferior and best practices
Locations - Remarks were found in the Airport Remarks, Military Remarks, and Special Notices (back matter) sections of the Chart Supplement
Language - Abbreviations were inconsistently used in all remarks, The NS ABTMT abbreviation was used approximately 43 percent of the time
     Some airports would specifically state the procedures are voluntary while others would use language to suggest procedures are mandatory; overall, most (81 percent) were unclear
     Some airports would mention time conditions. Of the airports that noted time conditions, 94 percent used Zulu. Overall, 76 percent did not mention a time conditions
Clarity – varying level of clarity and detail regarding the descriptions of noise sensitive locations, some have maps
Completeness – checked airport’s websites – sometimes there was more information there than in Chart Supplement. 




National Noise Annoyance Survey

Neighborhood Environmental Survey (NES)

Results
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Neighborhood Environmental Survey
Purpose and Motivation for Conducting the Survey

The FAA recoqgnizes that aircraft noise continues to be a challenge

« As part of our longstanding noise research program to better understand the
impacts of aircraft noise on human health and welfare, we decided that a new
national survey should be conducted to gather data to improve our collective
understanding of how communities are currently responding to aircraft noise

 The Survey is the first noise annoyance survey conducted by a US federal
agency since the Federal Interagency Committee on Noise (FICON) performed
an in-depth US Government agency review of human annoyance to noise in
1992

 FAA’s goal for the Survey was to obtain updated information about the way
people perceive aircraft noise

AT e
7o o . L.
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Neighborhood Environmental Survey
Overview

Neighborhood Environmental Survey

The agency conducted a nationwide survey of over 10,000 people living near 20
representative airports regarding annoyance related to aircraft noise

FAA conducted follow-up phone interviews with 2,000 of the respondents to obtain
gualitative information regarding individual responses

The responses to the survey were used to develop a nationally-representative “dose-
response curve,” which is a tool that establishes the relationship between annoyance and
noise exposure

Results

— The survey results show a substantial increase in public annoyance to aircraft noise compared to
the data that FAA and other agencies currently rely on to inform noise policy, which was acquired in
the 1970s

— While the results of the survey bring forward new data, they are consistent with the observed trend
of increasing noise concerns, and consistent with the results of more recent surveys conducted
outside the United States

March 2, 2021




Neighborhood Environmental Survey

Methodology
Survey Instruments: Rate each on a scale of 1-5, with 5 meaning "most annoying."
« A mail survey was issued to participants v _ ,

. . . Noise from cars Smells or dirt . Smoke, gas or bad Litter or poor\ly
around 20 airports experiencing a range TSR || T | Gl keptup housig
of DNL noise exposure from aircraft Thinking about

the last 12 _ : ;
TOTAL NUMBER OF SURVEY RESPONSES nonis orso, - g i | oo b
wnen you are aircraft activities what is the noise?
DNL dB Categories Survey Respondents here at home,
50-55 3,592 how much does
55-60 3,481 ?jrohwc:;;hsomer ﬂ%ﬂiﬂ:ﬂ?ﬁ;ﬁ!&m institutional or grwea:nk 50; ia;:s i L?:::S:rﬁl il
60-65 2,016 disturb, or ’
65-70 914 annoy you?
70+ 325 ot Bov il o S A
Total 10 328 crime annoys you, what is the problem?

* Questionnaire used a five point scale of annoyance and top two levels (4 or 5 on the scale
from 1 to 5) were combined to come up with number of people who are “highly annoyed”

» Since aircraft noise was one of 13 environmental concerns listed, the recipient did not know
this was in fact an airport community noise survey

 Afollow up phone survey was also issued to mail survey participants to gain further
understanding why they were annoyed

\ Federal Aviation
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Neighborhood Environmental Survey

Selected Airports

At the outset, the survey team assembled by the FAA
decided to survey communities around a set of airports that
represents the nation’s airports as a whole
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FAA Regions

Central Region (ACE)
Eastern Region (AEA)
Great Lakes Region (AGL)

MNew England Region (ANE)

B Northwest Mountain Region (ANM)
Southem Region (ASW)
Southwest Region (ASQ)

Western Pacific Region (AWF)
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Airport Airport Name
Code
ABQ Albuquerque International
Sunport
ALB |Albany International
ATL Hartsfielid-Jackson Atlanta
International
AUS Austin—B.ergstrom
International
BDL |Bradley International
BFI Boeing Field / King County
International
BIL |Billings Logan International
DSM |Des Moines International
DTW Detroit Metropolitan Wayne
County
LAS |McCarran International
LAX |Los Angeles International
LGA |LaGuardia
UT Bill and Hillary Clinton
National Airport / Adams Field
MEM [Memphis International
MIA [Miami International
ORD |[Chicago O’Hare International
SAV Savanna.h / Hilton Head
International
SIC Norman Y. Mineta San Jose
International
SYR Syracus<=t Hancock
International
TUS |Tucson International
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Neighborhood Environmental Survey
Aircraft Noise Annoyance Results

The NES results support an observed increase in Annoyance from Aircraft Noise:
* The results show a substantial increase in annoyance for the population living in the vicinity of airports
 The increase in annoyance is generally consistent across various levels of noise exposure

SCHULTZ CURVE NATIONAL CURVE

2 100% 2 100%
= 8 =
Z 60 z
= T
% 40 . | | | =
50 55 60 65 70 75 50 55 60 65 70 75
DNL (DECIBELS) DNL (DECIBELS)
== Schultz Curve === National Curve

--- National Curve 95% Confidence Limits
Range of Available Airports Curves

The new Survey was designed to use a consistent approach across each airport community surveyed. This has allowed for an
enhanced ability to provide additional statistical information about the new results, such as the 95% Confidence Limits and range of
results from each of the 20 airports, as shown on the plot above. This was not possible with the older Schultz Curve,
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Nelgnbornood environmental survey

What do the Results Mean?

The results of the Neighborhood Environmental Survey show a substantial increase in the
level of annoyance to aircraft noise relative to past surveys
Multiple factors may be driving these changes and public input is requested to inform next steps

) population
Public and stakeholder feedback distribution

on these and other factors will
be critical to informing FAA's
understanding of the Survey

changes in updates and

improvements
results
Taken together with the rest of the
FAA’'s noise research program,
FAA is seeking to establish a What other
national dialogue on aircraft factors do you
. . . believe could be
NOISE ISSUES how people live causing a change
and work In response to
societal aircraft noise?

response

Federal Aviation

March 2, 2021 -/ Administration



Recent Progress & Moving Ahead

FAA has made efforts to meaningfully engage communities on noise concerns
and will continue to enhance these efforts

Hired community engagement officers across each FAA region to expand the
reach of Regional Administrators into communities

Working with airports and their noise officers to address legacy community noise
concerns

Working with roundtables across the country to continually provide information and
expertise as they have asked for airspace changes

Working within our air traffic organization to review procedures for reducing noise
across the country

Added research projects to our portfolio to study airspace management concepts
to determine if there are options that are safe and may provide a net environmental
benefit

Implemented our noise portal nationwide through our Regional Aircraft Noise and
Community Involvement webpages

.{;‘,‘.‘.’T,.‘:_-‘-._I‘
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Looking Forward

How will the FAA use the Findings from the Survey?

 The Neighborhood Environmental Survey provides data that quantitatively shows
that substantially more people are highly annoyed by aircraft noise exposure than
in the past

« The FAA will look at the NES findings alongside outputs from other noise research
programs and inputs from public and stakeholder comment to inform future actions

 The ongoing research to understand the potential impacts to sleep and
cardiovascular health should be particularly insightful

The results of the survey are an important element of a broader portfolio of
research and community engagement to investigate and mitigate the impacts of
aircraft noise

 The FAA intends to continue reviewing these research findings in combination with
public and stakeholder feedback to inform research and policy priorities

,,5:;'."7::;-_-‘-._.‘
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Next Steps

Publishing the Federal Register Notice (Notice) is a key first step towards
engaging in a conversation with aviation stakeholders about FAA noise policy

 FAA is encouraging the public and other stakeholders to review the Notice and
Survey report, and provide constructive comments

« Please note that the Notice and the Survey report provide data that will be used
in the upcoming discussion about policy, but is not policy in itself

Timeline
« 60 day comment period on the Federal Register Notice
 Review public comments and identify general themes

 FAA will concurrently identify next steps beyond the Notice and engage
with stakeholders as we move forward

« Keep the public and stakeholders up to date as we make progress

AT e
7o o . L.
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Noise Research Federal Register Notice

Public Comment Invited
The Notice invites public comment on FAA'’s noise research program, including the Survey
Input on three questions is requested through a 60-day comment period

To help provide additional information on aircraft noise, FAA’s existing noise policy, and a
detailed overview of the methodology and results of the Neighborhood Environmental
Survey, a website has also been made available at www.faa.gov/go/aviationnoise

Additional investigation or analysis on:

o Effects of Aircraft Noise on investigation, analysis,
increase in annoyance individuals and Communities or research

* Noise Modeling, Noise Metrics, and
Environmental Data Visualization

* Reduction, Abatement, and
Mitigation of Aviation Noise
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http://www.faa.gov/go/aviationnoise

Questions?

Lauren Vitagliano
ATR Noise/Environmental PM

ANG-E261
lauren.Vitagliano@faa.gov
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